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GROWTH OF POPULATION
AND PRODUCT R

We begin ‘with growth of population, for it is people
who produce economic growth and -consume its yield; and

the increase in population is a distinctive characteristic and-

condition of modern economic growth, The subject is vast,
and our aim is to note only the main features of modern

demographic processes most relevant to our central topic.

HIGH RATE OF POPULATION GROWTH

" The first finding to be aiwguﬁma is the high rate of
increase in population since 1750, the period within which

modemn economic growth is observed. Table 2.1 suggests

the orders of magnitude. Although the data on population

prior to 1750 are rough estiinates, they are sufficiently ac- .

ceptable to confirm the finding of marked acceleration in
the Tate of growth in recent centurles,

Several observations, extending and specifying the. find.
ings suggested in Table 2.1, can be made. First, given the
age of mankind, estimated to range well over 500,000 years,
and a world population in the year zero of 210 million, the
rate of population growth over the millennia before the
Christian era must have been much lower even than that for
the first millennium A.D., 0.3 per cent per decade.r If we

. The world population estimate about years o to 30713 put between

210 and 250 million in W, §. and E. 8, Woytinsky, World Population

and Production (New York, 1052), pp. $5-84. We use the lower figure
here to maximize the rate of growth from o to 1000.

54

¢ TABLE 2,1
World Population, 1000 to 1960
. N .
About .

1000 1750 1750 1960
@ @ & @

»

Total (millions) |
1. Werld . . 278 - Mp . 728 3,010
2. Europe (Including Asiatic Russia) 47 156 144 640
3, Asia (excluding Asiatic Russia) 165% - 492% 475 1,684

4. Other i ‘ 63 101 109 686
a, Africa . 50 20 95 - 257
b. Americas and Oceania 13* 11+ i4 429
5. Area of European settlement ) ,
PR B - . 60* 167* 158 1,069
Piteentage distribution . . .
" 6. Eurcpe 17 ° 29 20 21
7. Ada L 60%  66* 65 56
8. Other _ 2 13 15 23
a,- Africa 18 12 i3 9
. b. Americas and Qceanta . 5% i* 2. 14

9. Ares of European settlement 2% 22 22 35
Rate of growth per decads, perinds 3&.@3

by suscessive dates (%)

10. World . - : 1.3 7.0
11. Area of European settlement 1.4 9.5°
12, All'other =~ - e 1.3 6,0 .
* Oceania included with Asia, = .

m.sﬁwr. Cols. 7.and 2: From M. K, Bennett, The World's Food {New York,
1954), p. 9.

Col..3: The Carr-Saunders estimates in United Nations, The Dtirmi-
nonts and Consequenzes of Population Trends (New York, 1963), Table 2, p. 11,

Gol, 4: Froms UN., Denographic Yearbook; 7963 (New York, 1963),
Table2,p, 142, . ° _

start with an Adam and Eve.as late as 500,000 .., the im-
plicit rate of growth is about o.004 -per cent per decade.
This does not preclude a rate of population growth in some.
earlier periods comparable with these sirice 1750, but it is

highly unlikely except for large percentage changes from

a’ tiny absolute base. By means of the estimates of world

population since 1000 (given in the source cited for columns

1 and 2 of Table 2.1), we can compare the growth from

1750 to 1gso—well over 200 per cent—with that for spans

of two centuries going back to the year 1000. From 1000 to

1630 the average rise over a two-century period was slightly
_ ‘ -85
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over 20 per cent, or less than a tenth of that for 1750-1950;
and even in the last span before 1750 {i.€. from 1550 o0 1750)

the total rise was only about 6o per cent. In short, it is only.
. relatively recently that mankind attained both the large

numibers and the high rates of growth that are characteristic
of the modern era. In this respect, as in many others, the
modern era is unique; and niuch of ‘what we learn from
the premodern past'must be qualified because of the smaller
magnitudes involved.

Second, the acceleration in the rate of population growth
appears to have been.almost universal, characterizing the
underdeveloped countries of Asia as well as Europe and
the area of European settlement, where most developed
countries are found. But the rate of population growth in
tecent centuries has been higher in the area of European
settlement than in the rest of the world (see Table 2.1, lines
11 and 12, column 4), indicating that, subject to qualifica-
tions to be noted below, population has grown more rapidly

“in the countries that evinced modern economic growth.

Other comparisons support this finding: people of Euto-
pean stock increased from about 150 million in 1750 to
about 8oo million in 1gyo, a rise of 453 per cent; whereas
the test of the world’s population grew from about 380
to about 1,600 million, orless than zco per cent.? An alter-
native calculation shows that the population of the Euro-
péan countries that are now fully developed ' (Germany,
France, the United Kingdom excluding Ireland, the Scan-
dinavian countries, Belgium, and the Netherlands), com-
bined with North America and Oceania, Tose from pg
million in 1750 to 72 million In 1950, or over 500 per cent;

whereas population in the rest of the world rose from’ 66g .

cent.?

- .- See ibid., p. 6. ’ T
$. The fignres for the. European countties in 1750 are from B. Ts.

Urlanis, Growth of Population in Europe (in Russian, Moscow,

1941), Pp. Al4-1p; for world population in 17jo, from UN., Popuia-

tion Trends, Table 2, p. 113 all others are from UN,, Demographic

Yearbook, 1o6y, Tables 2 and 4. ' ' Tt :

t6' 2,137 million, respectively, or slightly over 200 per

Growth of Population and Product

Third, modem economic growth originated in the smaller
Furopean countries and spread largely in Europe and to
the overseas descendants of Europe, whereas the large popu-
Jous countries of Asia and Africa are still underdeveloped.
Consequently; even though the spread of the modern in-
dustrial system has meant successive additions of new. units
to the group of developed countries, and even though popu-
lation growth in the countries that did develop was much
higher than in others, successful development of the po-

‘tentials of modern economic growth is limited, -even today,

to a minority of the world's population, If, by a most gen-
erous interpretation, we' classify all areas of European
géttlemient as developed, and add: Japan, the total in’ 1950
would be about 1 billion, or four-tenths of the world papu-
lation of 2.5 billion. But if we omit from the developed
countries much of Eastern Europe, some of Southemn Eu-
rope, and mast of Latin America, the fraction drops. ap-

. preciably; Application of the per capita income criterion

only strengthens the impression. If Jack of development is
taken to mean a per capita income in 1958 of less than

* $200, over-6o per cent ‘of Eﬁ.%QuE population “were in on-

W

developed countries. And if $g75 per capita is viewed as an

atceptable minjmum level of economic development, -only
slightly over a fifth of the 1958 world population was at or
above that léveld We shall return to this finding, and some
of its implications, in Chapter 7. : .
‘While world population grew about % per cent per decade

. from 1750 to 1960 (Table 2.1, line 1o, column 4), there was

a marked aégéleration within that period (Table 2.2). The

- rate 'of increase in world population was less thdn 5 per

cent per decade between 1750 and 1800, and then rose ‘to
over 14 per cent in the last long period, from 1930 to
1g60; But since this acceleration in the rate of population

‘growth is a- reflection’ of the spread of new demographic

patternis  to ‘rising proportions of the wotld population, it
ig the levels and-pattemns of mdvement by continents that

are of mhain interest here.
4. See"Table 7.2, b. 368,

PR .
"
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: . TABIE 22
World Population, by Continents, 1750-1960
O

- Afica - World
9 ®)

European .
Asia
©)

seitlementd
{5)

Area of
ceania
@

Latin .
Ameriea
3)

2)

North
America®

» Europe and

Asiatic
Rusxsia
1

728 .
9206
1,171
1,608
2,015.
2,509 .
- 3,010

95

90

95
120
157
-o207

257

475
597
T4
915
T 1,072

1,384

1,684

158
219
335
573
786
918
1,069

6 .
16.4
13.0
16.5

1
19
33.
63
" 109
162
212

1

6

26

- 81

135
200,

167

144
192
274
423
532.
576

3.1850 .
4. 1900
5. 1930
6. 1950
7. 1960

" . Rate of growth per

' Totals (millions)
. desade (%)

1. 1750

2. 1800

6.7

8.9
11.3
111
10.8°
16.4°

1
0
24.6
20.1
16.6
26.9

11.6
1.7
13.8
20.0

431

341

25.5

18.6

14.0 “24.8 -
19.8 30.9

5.9
74
2.1
19
64
B I

ted States, Canada, Alaska, St. Pierre,

i

. b. Includes North America, Latin

. 8. 1750-1800
- D, 1800-1850
* 10, 1850-1900
© 11, 1900-1930

" 12, 1930-1960

and Mqudom - s
America, Burope (including Asiatic U.S.S.R.), and Oceania,

.. Includes the U

13, 19501960

in UN,, Popiulation Trends, Table 2, p. 11,

i C estimates for 17501900
Lines 5~7; From ©O.N., Deanographic Fearbook, 1963, Table 2.

Carr-Saunders’

© Sources: Lines T
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The acceleration of the rate of population growth ap- .
peared earliest in Europe,” where the influence of modern  /
economic m.noﬁr was first felt; reinforced by the much
higher rates of increase on the continents to which Euro-
pean population spread (particularly North America), the
rate of growth of total population in the area of European
settlement accelerated even more (see columns 1, 2, and j.
lines 8~10). But this waonamm came to an end. in the twentieth
century;iin Europe, in particular, the rates of vo_.u&wnop

growth in the .twentieth century (with the mxnamuob of

the recent decade) are significantly below the wm&a in. B.w

" second half of the nineteenth century. .

'

The patterns of growth in Latin America, ?ﬁ? and.
Africa ‘are distinctly different, The marked: acceleration in
movnuwnou growth' begins much. Jater than in Hﬁomnlu
largely in the twentieth. century, and there is no sign of
decline from peak levels, The variety of growth: patterns

“would naturdlly be BEQEE& if we weye to distinguish:

countries rather than' continents, But the imiportant find-
ings here are that the modern type of population growth,

with its high rates, is initiated at different dates in the old
parts of the world (i.e. excluding the .relatively empty areas-
in North America and Oceania); that the identity of the
areas in the acceleration. phase of vom.ﬁwwﬂon growth: i$ shift-

** ing; and that the acceleration in the rate of growth of

world population, within the modern period, will have run
its course once the .modem patterns have spread to ail
parts of the world. The shifts in relative rates of growth
between Europe and Asiz, between Zoump and. Latin
America, stand out quite clearly.
One consequence of-the shift in locus, Ea&& in .H»E.o .
2.2, should be noted.:In the earlier phases of the modérn

. vnﬁcm until the twentieth century, the high rates of popu-

lation  growth characterized the area ‘of European settle-/
ment—older areas within which modern economic growth

-~ was taking place, or. relatively “empty” areas to which.

Europeans were migrating and in which European descend.
ants could adopt high birth rate patterns without encounter-
: e S . 89 <
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ing major economic obstacles, Thus from 1750 to 1goo the
rate -of population growth in the area of European
settlernent was appreciably higher than in Asia and Africa
(see columns p—7, lines 8~10). This was still true from 1900
to 1ggo {line 11), But from 1ggo to igéo, population growth

in the area' of European settlement, while not much lower-

than in igoo—go, was distinctly below the greatly augmented
rates for Asia and Africa (line 12); and if- we characterize
Latin America as an area of European settlement in which
economic growth hds been most halting, the recent inverse
association between the rates of population maosﬂr and de-

gree of success in attaining modern ‘economic levels be- -

comes more striking. Thus, at least judging by the large
area units distinguished in Table 2.2,  one may conclude
that while:in :the earlier- periods, wovc_mmoﬂ grew most
rapidly in those countries and areas in which economic
performance, on a per capita basis; was high and H.E_..ﬁ. in

the recent decades population growth was most rapid in.the

countries and areag in.which- nno:oBua wo&oubwnnn was
relatively low.

H.HN.HH.G. ngm. AND MIGRATION

On.a SS.—..H scale, m.omiwaon Ennmwmn is _&m excess -of

.x/ births. over deaths. Until men learn how to ‘travel and
migrate to other planets, withdrawal from world popula-
tion can only be by. death. And until other practices of
reproduction are. devised and adopted (e.g. artificial incu-
bation), addition to world population can only be by birth.
An accelerating high rate of world. womﬁwabb growth can
thereforé be attained-orily by an increase in- the birth rate,
reduction .in the death rate, or beth. The. contribution .of
these trends in/births and deaths to the high rate of popu-
lation increase in Eomaﬁ.h times is. important” to- omcﬁonnn
m&o«ﬁ&. :

“Data on EEE and &nwﬁrw are mwu scantier ‘than _..romm on
vovﬁwaou. They are suminarized in Table 2.3, the selection
of countries nEmEmmEbm those with the longest records, The
rates are all Qd.m.@ i.e. ratios of total annual wﬁrm and

40
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* deaths to total population, regardless of age and sex struc

ture, But they are the immediate determinants of rates
of .population growth on a world scale, where the rates of

‘natural and total increase are identical, For any smaller

area the net balance of immigration over oBumnwﬂeﬁ must
also be taken into account.

Records for only a few countries nmm& back to the first
‘half of the eighteenth century, but it is clear even from
this small sample that the decline in the death rates-has
been the more conspicuous trend and the Emuou cause of
the acceleration and- high level of population increase in
modern times. In the early eighteenth century, death rates,

- ‘even in the M:Hommmn countries, were 30 per thousand or

more; and scattered evidence for these countries suggests
that in the ecarlier centuries the rates were significantly
higher, perhaps 40 per thousand or over. By the 1g50s, crude
death. xates were in the neighbothood of 10 per thousand
in the developed countries, Undoubtedly, over. the period
from the first half of the eighteenth century to the 19508,
the death rates in almost all parts of the world dropped 20
points per thousdnd, or more; and éven in the presently
underdeveloped areas these rates, which are still over 20 per
thousand, must have _unmn above 40 per thousand in nﬁ&ﬂ.
times.

This reduction in death rates m._owm could account for
the acceleration and high rates of population growth in

. modern times, If we assume that in 'the premodern cen-

turies the rate of natural increase was, at most, 1 per
thousand (i.e. 0.1 per cent per year, which agrees with the
rate of 1.3 or 1.4 per cent per decade in Table 2.1, column
2, lines 10-12, for 1000-1750), & decline in the death rate
of 20 _uoES would, provided the birth rate remains un-
changed, raise the rate of natural increase from 1 to 21 per
thousand. Or if we assume, to simplify the argument, that
the death rates declined along a straight line from 1750 to

“1g50, the decline-in the average for the two centuries would
be 10 Huchg. and the rise in the rateé of natural increase
“would ‘bé from 1 pér thousand before 1750 to .11 per

thousand on the B_,aammm for the two recent centuries. This




e : : : TABLE 2,3 -
E Bu-th Rates, Dreath Rates, and Rates of Natural Ioerease, Selected Countries, Longr Periods {orude rates nar 1,000

UK AT
ot

16 -

T4

tes per 1,000
Mid1700s  Endof{700s . Mid-1800s 18911500 192009 195059
) . 2) 3) - . . (5) . &)
W Buglend and Wates A731-70)  (1781-1820)  (184160) . _
~ "1L_BR. a7 " 37 33 30 19 - 16
3 DR, 32 25 2 18 12 12
"3 RN.L 5 Y12 11 12 KE 4
Desmark (4736-70)  (7711830) _(1841-60)
4 BX. T S e 31 30 2 7
5. DR, 29 25 20 18 11 9
6, RNL 2 s 11 12 10 8
- Fiddand . - a73-70)  (A77-1830) (184160
7. BR. 42 38 36 32 24 2
8 DR, 29 27 26 2 15 9
9. RNL 13 o 10 12 9 2
Norway AT36-70)  (771-1830)  (1841-60) : .
10. BR. 34 31 32 30 2 18
11. DR. . 28 23 . 18 16 1 9
12, RNL 3 8 14 14 10 9
Swoeden {(736-70)°  (1771-1830)  (1841-60) | -
13. B.R. . 34 a3 32 27 18 17
14. D.R. 29 26 21 16 12 10
15, RNL 5 7 11 1 6 7
Belgiuni © (1841-60)
16, BR. 30 29 20 17
17 DR, -7 19 14 12
18, RNL 7 10 6 5
Franze ATH-T5)  (1801-05) ° (184160) - -
19. BR. 40 33 27 22 - 19 19
20. DR. 24 2 17 12
21, RNL. 3 1 2 7
. Gernany © (1841-60) .
22, BR. 36 %6 21 17
23. DR. 27 22 13 1
- 24, RNL - o . 14 8 6
Netherlands (813240 - (1841-60) .
25. BX. 38 33 33 25 - 2
2%. DR. 26 18 11 3
27. RNL 7 15 14 14
Switzertand , (1828)
.23, BR. 37 28 19 17
2. DR, 19 13 10
%0, RNI. o 9 6 7
Yaly (1862-70) :
3. BR, 38 35 29 18
32. DR, 30 2 17 16
33, RNL o 8 11 12 8
United States (1790-1800)  (1670-80) )
. 34 BR. 55 40 33 2t 25
w35, DR. 25 23 19 12 9.
36 RNI 30 17 14 9 16
Conaila (1867-75)
37. BR. 34 28 26 28
38. DR, 18 16 1z 8
39, RNL 12 2
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is more than sufficient to account for the accelerdtion in-
the rate of growth of population shown in Table 2.1, in
. comparisons of 1y50-1g60 with the preceding seven and
‘a half centuries; or for the aeceleration in the rate of popu-
lation growth shown for the world and for settled continents
in "Table 2.2, Although for shorter- periods within the last
_two centuries, and for some areas, higher birth rates and
_the rates of migration were also important factors ' con-
. tributing to the rate of population growth—a point to
which. we shall return below—for the whole modern' period
and the world, for most of the subperiods and areas within -
it, the decline in the death rates was the major and perhaps
the only source of the acceleration and high rates of growth
of population; o . IR .
Several aspects of this decline are relevant to economic
o growth. First, ‘the curve of death rates by age, in earlier
times and even today, is ‘U-shaped: the rates are high in \
infancy (o to 1 year of age)-—from 200 to ovér goo per
thousand in the earlier days, drop sharply to a trough in
the late téens, and remain low until the second rise which
begins at about age go. ‘The modern decline in’ death rates,
which has benefited all groups, has been most conspicuous
in the. younger groups and -least in ‘the advanced age WV
groups.® Since in earlier times the young groups were large
proportions of the population-and their déath rates.were
high, most of the lives saved were in, these younger groups, .
" ‘This much greatér reduction in mortality of the young
groups was associated with' the greater relative advance in
the prevention and coptrol of infectious, respiratory, and di-

. gestive diseases, which are most prevalent among the young,
than in the prévention and-conttol of circulatory diseases
and .cancer, which are most prevalent among the older
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.-8econd, ‘in premodern and even during early modern

.| times death rates were much higher in the-cities than- in the
LHE.&. areas. Two examples will indicate the orders of mag:
nitude. In the London azea, the crude death rate during
the period 1701-50 was 49 per thousand, compared with a
rate of 33 per thousand for England and Wales. In the
United States, as late ag 1830, death rates by age groups, from
§ to 15 and 19 to 79, wWere over twice as high in Boston,

New York, and Philadelphia as in 44 rural townships of .

New England.? Indeed the death rates in premodem cities
were so high that despite high birth rates, the eities consti-
tuted deficit areas: in 170140, London, with a birth rate of
38 per thousand {compared with 34 for England and Wales)
suffered a rate of natural decrease of 11 per thousand, In
_more recent times no developed country has experienced a
differential unfavorable to urban population, Obyiously,
the reduction in mortality of the urban population has been
far greater than that of the rural population.
- Third, even the scanty evidence in Table 2.3 indicates
that the. decline in the death rate, like the acceleration in
the rate of population growth, began at different dates in
\/ different parts of the world. Until the last two to three
decades, the dedcline in the death rate was associated with

economic . conditions; and low death rates were attained.

only when economic performance was adequate encugh to
assure not only the satisfaction of needs for living but also
the resources for public health and other services relevant
to saving and prolonging life. Even in 1g58-62 death rates
for Latin America, Asia, and Africa were estimated to be
14, 20, and 23 per thousand, respectively, compared with
10, 9, or 8 per thousand for Europe, North America,
and Oceania? By and large, the differences in timing of
the decline in the death rates accounted for the differences

v, See Phyllis Deane and W. A. Cole, British Economic Growth,

1688~1950 (Cambridge, 1962), Table 28, p. 127, :
'8, Ses Vasukichi Yasuba, Birth Rates of the White Population in the
United States, r8oo-1860 (Baltimore, 1g61), Table -1, p. 75 '
g. UN., Demographic Yearbook, 1963, Table 5. L
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in timing of the acceleration of. rates of population growth.
Fourth, until quite recently, the decline in thé death rate,

‘impressive and rapid as it is comparéd with the long’ pre- /\

‘thodern’ past, has been a slow process. In England, Den- -
‘mark; and Sweden, a decline of 10 points, from dbout go
in the mid-eighteenthi century, took roughly a century; and
it was aliost as long a period again before the rates dropped -
to’ the recent levels of about 10 per ‘thousdnd. A major
factor may have been the rapid growth in the proportion of
* the urban population and the slower buildup of the medical |/
and’ public health resources needed to cope with the aug:
mented morbidity problems of mushrooming cities. What-
eyer the reasom, in the countries in which the death rates
‘began to decline long before the récént decades, the rates .
‘of decline; while far greater than théy must have been in
the pre-eighteenth’ century past, were fairly moderate. But
in recent decades, in countries with felatively high' death
rates, the decline; orice begun, has proceeded at impressively
rapid rates, Clearly the striking advances in ‘public health
_and medicine- during’ the last two ‘to three’ decades have
permitted far more rapid reductions in death rates, un-
related to the much slower: process 'of 'economic growth,
than ever before. possible.0 , . )
. Turning now to the birth rates, we observe from Table
2.3 that even in the eighteenth and early nineteenth cen-
turies, in the early phases of the modern. period, there was

European stock. Comparison of the rate for the United
Statesin thé early nineteenth century, g3 per thousand (and
* probably no lower in the eighteenth century), with the rate
of about go. per thousand for, Denmark and Sweden, and
almost 4o for Finland (see lines g4, 4, 7, and 13) indicates
that some older countries in Europé made significant ad-

 justments to reduce the’birth rate, when the supply of land

* z0. For a discusslon of this recent trend and of other aspects of death
rates over the last century see George J. Stolnitz, “A Century of Inter-
national Mortality Trends,” Population Studies; 9- (July 1g5p) and ro
(Guly 2956) ’ ‘
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and other resources was not as favorable as in the Uhited
States or Finland. Delays in marriage. caused by restrictions
imposed by institutional arrangements in agriculture and in
the town guilds may have been effective; and even volun-

tary controls after marriage. are not out of the question; -

. ‘The point is relevant for it suggests that changes in pre-

modern. institutional practices, many of which accompany

the beginning of modern economic growth, may have eased
the restrictions on the birth rates, ‘permitting them to rise
for a while above the previous levels, and may have con-
tributed to the acceleration in the rate of population
growth, There may therefore be much validity in recent
writings that stress the role of rising birth rates in the early
acceleration of population growth in some older European
countries, ' This finding bears upon underdeveloped coun-
tries today, for they also may have retained a number -of
institutional - practices (e.g. prohibition of remarriage of

widows) that keep the birth rates below their high poten-

tial Jevel. Abandonment of such practices under the pres-
sure of modernization, as well as the possible reduction of

diseases that cause involuntary sterility, may produce a

significant rise in the birth rate that could continue for a

11 See H. J. Habbakuk, “English Population in the Eighteenth Cen.
tury,” Economic History Review, 6 (December 1g58); John ‘T, Krause,
“Changes in English Fertlity and Mortality, 1781-1850," Economic
History- Review, 11 (Avigust 1958); and P. G, Ohlin, “Fhe Posltive dnd
Preventive Check: A Study of. the Rate. of Growth—of Pie-Industrial
Population,” PhD, digsertation, Harvard University, 1g56).

Furthermore, the aggregate birth rate for large population complexes,
g total population of European stock, may rise because of a shift of
‘population toward aresis with generally higher birth rates, Unquestion-
“ably, the migration of Europeans to North America and Oceania in and
of itself Taised the birth.mte for the aggregate; and continued to do
90 a3 long 2s.the birth rate overseas was higher than in Europe.. This
13 another form of easing the restrictions on birth rates imposed by
the premodern inatitutions in the older countries'of Europe, Of course,
the migrants might have been, among the most prolific in Europe, dnd
might have shown the same high birth: rates iF they had semained at
home; but this ‘conjecture is unlikely, - - . : '
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long period before other effects of medernization and eco-
nomic growth combine to bring it down, .
While it is tempting to pursue this topic further, evi-
-dence on rises in birth rates during the early phases of
modern economic growth-is not easily available; snd in
the broad picture to-be  painted here it must be regarded as
but a detail, albeit an imporiant one, Over the long sweep
- of modern times our-concern is not so much with the effects
*of a rise a3 with the effects. of a decline in birth rates, For
whatever. happened in the eighteenth and early nineteenth
centuries in the European countries in which quickening
economic growth might have raised the birth rates, from
the second half of the nineteenth century for the.older
Evropean cduntries and even-earlier for their offshoots
-overseas, the dominant-trend- was a long-term dacline,
.'This decline was evident in three countries of overseas
' European settlement early in the nineteenth cefitury,  In
,the United States, by. the mid-nineteenth century the crude
birth rate was already a quarter below the high levels of
the late eighteenth century; and the decline proceeded
apace (Table 2.3, line 34). In New Zealand the .rate de-
clined a third from the 18405 to the 18gos {ine 4g). In
Canada the rate dropped from g4 per thousand in 186%—+p
to 28 per thousand in 18gi-1goo (line 37). In Australia,
however, the rate rose from the 18705 to the end of the
nineteenth century, but by the 19205 it-had dropped to less
" than two-thirds of the level in the 18703 (line 40). In West-
em European countries the decline began in the last quar-
‘ter of the nineteenth century; and by the 1ggos the rates
were ahout half of those of the mid-mnineteenth century.
‘Thus beginning with the mid-nireteenth century for the
older developed countries of Europe and early in the nine-

' .Smmnw.nnbnﬁw for H.Wm.m,znom.vmwn offshoots overseas, Em.r :
rates of population growth were attained despite declining V'

birth rates and were due either to'a decline in death rates
or to'immigration, . o .
In the less mmsﬁom& European countries the declines
R _ 49
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in the birth rates began mmuch later; and in many of the
less developed areas of the world, particularly Latin Ameri-
ca, Asia; and Africa, the downward trend is still to come.
Yet in almost all these countries the decline in the death
- _ rates has already begun and, 'as noted above, is proceeding
rapidly. The rise in the rate of natural increase, produced
by the widening gap between the declining death rate and
the stationary, birth rate, has thus been striking; and it re-
produces, in an exaggerated fashion, the gap observed in

 the earlier decades of the nineteenth century in the older

countries of, Western Europe. -

v Of the many aspects of the modern decline in birth rates,
only two can be noted here? First, the decline was due to
decisions by the people concerned, not to 2 rise in involun-
tary sterility; and the decisions were withini the framework
of marriage, i.e. the decline was in marital fertility, owing

N 10 the spread of family planning, rather.than to delay in

age of marriage or decline in the marriage rate, -Second,
fertility and birth rates are much affected by economic and
related factors: crosssection data for several developed
countries until the very recent periods reveal a negative
association between level of income and economic status
and the birth or fertility rate (evident also in the lower
birth rates for urban groups compared with the rural,.and
for well educated groups compared with the poorly edu-
cated). These. differences shown in cross-section analysis
may reflect the gradual spread of birth' control and family
limitation  practices from the upper income and social
groups downward. Whatever the case, the negative associa-
tion between birth rates, and possibly rates of natural in-
crease, and income position is an tmportant factor.in recent
V' economic growth, - P .

12. For a discussion summarizing a vat. litepature see U.N., Popu-
latioti Trends, Chap, 5; and for an interesting analysis of the relation
Between- fertility and social structure see Kingsley Davis and Judith
Blake, “Social Structure and Fertility: An Analytic Framework,” Eco-
nomic Develapment. and Gultural Changes 4 (April 1956) ,
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One result of the combination of longterm’ trends in
birth and death rates should be noted.’In the earlier phases
of the modern period, and even more so in premodern
times, both birth and death rates were high—running from
30 to over jo per thousand—and the rate of natural in-
crease- was small, Death rates declined before birth rates
and, as a result, the rate of natural increase roie mv.?.m.

ciably. In developed countries and, in many underdevel-.

oped, death rates are down to 10 per thousand, and there
is an obvious limit to further reduction. Barring cata-

strophes, the fiture course of death rates will be either -

stationary or slightly downward, and the effects of such

trerids on’future rates of population growth are bound to

be minor-—certainly compared with. the declines.of zo0.or

‘more points witnessed since the mid-eighteenth century. '

Hence, except in the rapidly diminishing number of coun-

tries with death rates'still well above 10 per thousand, the

* future course of population growth is primarily a matter

of birth rates. V

For individual countries, the units with which we shall
deal in miost of the discussion of economic growth, popula-
tion change is 2 combination of natural increase with the
balance of international migration. The migration of in-
terest here is the movement across the country’s boundaries
of people intending a change in long-term residence, and
excludes tourism, commuting; and other movements in-
volving temporary stays. Idealy, the data would be based on
this distinction of intentions and would cover a long period
and the full flow actoss all national boundaries, but long-
terg series with complete coverage.of international migra-
tion are not available,"We do tave fairly comprehensive
long-term estimates of intercontinental emigration and im-
migration and long-term records of emigration and immi-
gration for selected individual countri¢s, Fortunately, data

-are available for Europe, the continent with the largest
intercontinental . emigration in'the modern period; -and

“since sutch émigration far outran the intra-European, inter-
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TABLE 2.4 .

Sources: Lines 7a and 1h: Gross aswmnmm.ou from Europe beginning in 1846
he Interwar ¥ears, Toble'1, p. 279,

id from Kirk, Furope’s Population in 4

Extrapolation to the beginning mm the ;
_ Gustay Sundbirg, Apergus Stafistiques Intenali
"Table 57, p. 107. We shifted from gross to net .
of gross to net immigration into the United States, lines 4a and 4b helow.
Liné ib, col. 6 is from Dudley Kirk,
War II,” in Milbank Memcrial Fund, Selested
Wontd . War- I (New- ¥oxk;: 1958), Table 1,:pp-
. Lines 2a and 2b: Decadal flow express
at midperiod (1810 for col. 1; average
average of 1860 and 1870 for col. 3;

average of 1920 and 1930 for col. 53

. Table 11, pp. 34-35; for cols, 5.
7963, Table 2, the average for'

exclude Asiatic Russia,
. 52

average o

Studies of
4819, -
ed 28 percentages’of population
of 1830 and 1840 for col. 2;
£ 1890 and 1900 for col. 4; -
1950 for col, 6). Underlying popu-
lation estimates for cols. 1-4 are from Sundbrig, Apergus Statistiques, 77,
and 6 from U.N,, Demsgraphic Yearbook,
1920 and 1930 reduced 35 million to

Intercontinental Migration, 1801 to 1946=55. -
" (absolute figures in millions) .
1801~ 1821~ " 1851-. 1881~ 1911~
20 50 80 1910 40
B W @ @& @& 6
Emigration from Burcpe - - :
1, Total flow, per decade .
a. Gross 042 098 289, 849 5.39
b. Net 042 090 237 ‘589" 332
2, As D of averags . .
opedation .
W.b%noﬁ 031 04 10 2.2 11
b, Net | 0.1 0.4 0.8 1.5 0.7.
4, Share in net decennial .
change in .uo?%muw‘n
lus emigration (%o
W. Q.u.o._mg. ) .09 52 1.7 193 144
.b. Net 0.9 4.8 9.8. 144 94
Immigration into the
United States
4. Total flow, per decads ‘ :
a. CGross 0.2 082 237 591 346
b, Net 042 075 241 410 213
5. As 9 of average
© population . .. -
a. Gross 1.7 .55 7.2 85 30
b, Net ) 1.7 5.0 5.9 5.9 1.9
6. Share in nat decennial ' N :
change in population
(%) _ .
a. Gross © 56 180 287 424 26,2
b. Net 86 165 235 294 161

1946~
55

©)

‘na
4,36

na

.08

na
6.8

7.7
6.7

nineteenth contury was by data in
onaux, 77 (Stockholm, 1908),
in colé. 1=5'by the ratios

“Major Migrations since World
b&.mwn.“mo.: singe
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Lines 35 and 3b: Percentage shares of lines 1a and 1b in the sum of
net changé in total population and cither gross or net crtigration, The
underlying population figures are from the sources cited for lines 2a and
2b, except that for col. § the 1910 figure was extrapolated from the 1900
estimate by European population, given in W, 8. Woytinsky, Die Well
in Zaplen, T (Beslin, 1925), 24; the U.N, population figure for 1940 was
reduced 40 million to exclude Asiatic Rusila; and the change in col. 6
waa roughly estimated to be 60 million, the difference between the 1945
and the 1955 estimates. : . - . .

Lings 4a and 4b: ‘The gross immigration data beginning with 1820 are

_fromy United States, Bureau of the Cehaus, Historical Statistics of the United
States; Colonial Timas to 1957 (Washington, 1961 ), Sexies C 88, .pp. 56~57.
Col, 1 iz based'on the figurs of 250,000 for the period between the close
of the Revolutionary War and 1819; cited in ibid,, p, 48, Net immigra-
tion for 1821~1940 is'from Simon Kuznets and Ernest Rubin, “Immigra~
tlon and the Foreign Born,” National Buream of Economie Rescarch,
Occasional Paper 45 (New York, 1954), table on p, 94, using the Willeox

. estlmates for 1820-70; for col. 1 we assumed that groes and net were
identical S for col. 6 to derive net we used departures of lmmigiants given
in Historical Statistics; Serica 1156, p, 64, - - . C

Lings Sa-6b: The underlylng population figures {for coiitinental 1J.8.)
are from ibld., Sevies A 20,.p. 8 arid A 1, p. 7 for cols, 1-5; from TU.N,,
Demographiz Yearbook, 7960, Table 4 for cal 6. For prodedure and selece

. tion of years sce-dource notes for lines 2 and 3. -

- national migration,®® we can gain some notion of the most
impoxtant flows in international migration from the'inter.
continental movements (Table 2.4). o :

The bulk of total intercontinental emigration, for which
we have estimates since the 18005, was from Europe—over
g5 per cent of the total for 1846-1932; and the bulk of inter-

. continental immigration was to the United Statés until the
“very recent years—almost 58 per cent of the total for 1821~
1gge.M4 It ds-highly sighificant ‘that the populations' of Asia
-and Africa barely participated in’ this flow duririg the nine- |
teenth and twentieth centuries and that the preponderant
‘bulk of emigrants, almost ail from Eufope, went to North

. America (f7 per cent for 1821-1932), Australia and New
Zg¢aland (6’ per cent), and two, countries in Latin America
(Argentina and Brazil, with 11 and 7 per cent, respectively).
The movement was thus largely limited to Europe ‘and the

13. Dudley Kirk, Europe’s Population in the Interwar Years (Prince-
ton, 136, Pp- 97-104:, S _
" .14, For thebe and other dats’ in ‘this paragtaph see W. 8. and E. 8.
Woytinsky, World Population end Production, Table &P
i A - s
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few - Eutopean ‘offshoots ‘overseas, .in North America and
Oceania. .
With this.introdyctory observation, we may comment on
the major findings suggested by Table 3.4, keeping in mind
that the difference betwéen gross and net migration is the
movement dn the opposite direction. = o
Even if we allow for anderstatement, the:ratios of emi-
gration to average population ‘and even fo population
change seem small, but two fspects must be emphasized for
proper interpretation, First, through most of the nineteenth
and in the early twentieth century emigration from Europe
f was essenfially voluntary, unrestricted, and in response to
greater ecoriomic opportunities in the country of destina-
tion. Emigration was thus dominatéd by persons.in prime

¥ working ages; comparisons with labor force and changes

in it ‘'would be more significant. If we assume realistically
that the labor force was between g5 and 45 per cent of total
population and assume somewhat unrealistically that all
migrants were merbers of the labor force, the relevant per-
centages would be more than twice as large as in Table 2.4.
The second consideration bearing on European emigration
(see lines 1~g) is that the base is too wide and the time
periods toay be too long. During the nineteeiith and early
_twentieth centuries, when anwnoﬂmbmﬁwﬁoﬁmmnﬁmg was
high and unimpeded by légal vestrictions either ‘at origin
or at destination, the identity of the countries in Europe

with high emigration proportions changed continuously—

moving from the morthwestern to. niorthern 'to ‘central to
southern and eastern areas, as diffetent . countries, entered
the phase of transition to modern ‘economic growth that
displaced people in agricuiture, and in some urban occupa-
tions (with the conspicuous exce tion of Irelanid where-the

emigration peak was due tp an early bfeakdown of the rural

economy rather than to the beginning of its technological,

and organizational transformation). Data for these crucial

periods for individual countries would yield emigration

proportions much larger than those in-Table 2.4. To lius-

trate, the data on immigrants to the United States by coun-

try of origin for the single decade of largest immigration,
. b4 .

)

'
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show (to use just two .cases) that Scandinavian immigrants
in 1880~89, 642 thousand, constituted over 4 per cent of the
total population of the countries-of origin; Italian ixmi-
grants in 1905-14; 2.2 million, amounted to-over 6 percent
- of Italy’s populationt® . - : : :

With such rates-of inflow:into the United States alone, -

and ‘the corresponding proportions to the labor force over
twice a5 high, the quantitative importance of the outflow,
which siphoned off during a decade perhaps more than the
decade’s total inicrense in'the labor force, becoraes apparent.
Undoubtedly, intercontinental (and presurmably other inter-
national) emigration served as asafety valve for successive
Eyropean countries as they entered the initial phases of
modern economic growth with their dislocating effects on
population and an accelerated natural ircrease. Likewise,
the importance of this immigration for the major countries
of destination, exemplified by the United States, is obvious.
With the share .of met immigration in -additions to total
population ranging-from 16 fo-29 per cent (line 6b) and
thus perhaps-from a quarter to a half of the total increase
in- the labor force, the quantitative contribution of immi.
\m,nw_mon. to the growth of population. and labor force in.the
United States is impressive.’s o ,
if. The immigratior. data are from Historical Statistics of the United
States, Sexies G g2 and § 99, p. 56. Population for Sweden is from Erik
- Lindahl, Einar Dahlgren, and Karin Kock, National Incame of Sweden,
18611950 (Londom,. 1ggy), Part Two, Table 64, pp. 4-5; for Norway
from Juul Bjetke, “Some Aspects of Long-Term Economic Growth of
. Norway,” a paper presented at the 1959 Conference of the International
Adsociation. for Research in. Income and Wealth held at Portoroz
(mimeo.), Table I.g; for Denmark from Kjeld Bjerke and Niels Ussing,
Danmarks Nationalprodukl, 1870-rgse (Copenthagen, 1g58), Table 1,
p.142; and for Ttaly from Iatituto Centrale di Statistica, Indagine Sta-
tistica sullo Sviluppo del Reddito Naxionale dell’ Italic dal 861 al
1956 (Rome, 1957), Table g7, Pp. 251-5%. . . .
18. The comparison of net immigration with net changes in popu-
lation should properly allow . for deaths of the former . within the
average decade, But the resulting downward adjustment of the Tatios
> would be minor. Decadal deaths of immigrants o 1870-1go0”in the
United States weze not much more than j per cent (seé Knznets and
Rubin, “Immigration and the Foreign Born,” Table B-4, p. 100}

L1
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The significance of intercontinental, and presumably’
international, migration in the growth of countries of origin
and of destination. in the nineteenth and early twentieth
centuries lends importance to the failure of Asia, Adrica, and
much of Latin America to participate—even before World

* War J—and to the sharp decline in these flows after World
War L Not only did migration decline because of wars and
legal restrictions, but its character changed—particularly
between the late 1920s and early 1ggos and until the very
recent decade—away from economically oriented movement
of people largely in the prime working ages toward refugee-

type movement of people with a much wider 'spread by age -

and sex (and in some-years with emphasis on the dependent
young and old). Perhaps it merits specific notice that Japan,
which entered the phase of modern economic growth well

before the twentieth century, could ot fully participate -

in the emigration' toward the more developed areas, Nor
were those European and other countries that- began in-

dustrializing in the 1g20s in-a position to patticipate in the.’

free and large flow that prevailed before World - War I-—
and not only because of restriction in countries of ‘destina-

tion. In some of the latecomers to industrialization, e.g. the -
U.SSR. and other Communist countries, exit was barred

by the authoritarian structure of society, which served to

isolate the population and prevent exposure to the tempta-

tions of the demonstration effect of the more developed

countries. Thus restrictions at points of origin and destina-

tion both tended to reduce the migration adjustments to

economic growth to levels far below those prevailing in the
" nineteenth and early twentieth centuries.

. SOME ECONOMIG IMPLICATIONS OF POPULATION GROWTH

The modern population trends-sketched briefly in the
preceding two sections—the acceleration and high rates of

. inicrease in numbers, the decline in death rates, the trends

in birth rates, and the great volume (for most of the period)
of international econmomically oriented migration—have
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been, in good part, a result of economic growth, if ‘we re-
gard such growth as the capacity to sustain increasing num-
_umnm at the same or higher material levels of living, Under-
lying both processes was an increase in the stock of ‘useful
knowledge, relating to the problems not only of health and -
prolongation. of life -but also of economic muo&.wnmo? In .
tnrn, the modern demographic. patterns, once established,

" -also set conditions for modern economic growth and may

have contributed significantly to the rise in economic per-
formance per capita. It is with these corisequences of the
population trends for modern economic growth that we are
,.\mcummp.nmm here, In thé present state of our knowledge, these
specific effects of population growth are not easy to discern,
let alone to measure; and the discussion must’ perforce be
speculative and-illustrative rather than complete and de

© finitive,

) Let us assume that thoie countries that did develop dur- A
ing the last two centuries could, given the same accumula-
tion of reproducible capital, increase their population. with-
~out reducing per capita product—either because of access

to an increasing stock of natural resources due to migration

overseas and to révolutionary changes in the transportation
and trade network, or because-technological progress al-
lowed substitution for and economy in the use of available
natural resources. Given this crucial assumption, it ¢an be
argued that the modern inctease in population has con-
tributed to'a tise in- product per capita in several direct
ways. First, the composition of population by age has shifted J
in favor of the most productive years. ‘This point can Wn#
_Ecm.ﬁﬁnnn by comparing the age structures of population '
today, for countries grouped by per capita income and
bence. economic. performance. If-we. consider ages. 15-5y.2¢ :
the most productive, we find that the average ratio of that

. group to total population is about 58 per cent for the 19

countries with per capita income of $575 or mote and only
wvc:ﬁ 51.3 per cent for the g4 countries with per capita
income, c.m less than $200.37 Second, -the-decline in birth
1y, See Table 8.2, p. 438, e ’ -
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population growth—has provided more favorable condi- -
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‘ :
rates, offset fully. or partly by the decline in mortality, has
eliminated the encrmous waste involved in rearing a large
number-of infants, only to have them.die before they could
contribute to m.o&nn%m product and welfare; and it also re-
leased a large proportion.of the potential mmbmo labor force
to gainful occupations.8 Third, the decline in the .mmw%
rates has meant a decline in the rates of morbidity, ie.. of
the incidence of disease with its temporarily or mxﬁmem—.a% ,
disabling effects' on the productivity of .the ._uwwc_mnoﬁ.
Fourth, increasing population with .undiminished per
capita product.-has meant an.increasing total muomwzﬁn.ws&
greater oppottunities .for economies -of scale—either for
individual .countries -or, through international trade, for
laxge population complexes and markets. Fifth, a high rate
of expansion of production and markets—and a mﬁmm&mu
rate resulting from control over epidemics and other dis-
asters that make for violent changes in death rates and in

tions for venturesome entrepreneurial undertakings; for
under such conditions the penalties.of errors of overexpan-
sion are far milder than under.conditions of slow and fluc-.
tuating growth. Insofar as entrepreneurial proclivity to ex-

pand and take risks is an important factor in economic

growth, it contributes to a higher.rate of growth per aw@m.ﬂm.
Finally, given sustained levels of living and hence of train-

" ing and skill per capita, a larger population means more

potential contributors to the stock of useful wnoinmm..u and
.there may well be advantages of scale.in the wwonunnouh of
“useful knowledge-equally.as important as in the wno&znﬁcb
.of simpler economic goods.®® . .. . T -

. ‘The.above list—far from complete—of the possible direct
contributions of population growth to rise in product per
. <18, For an interesting discussion see 'W, Lee Hangen, “A Note on-the
Cost of Children's Mortality,” Journal of. Political Economy, 65 Q:,:.n
157

Kuznets, “Population Chiange and Aggregate Output,” in Universities-

National Bureau-of Economic Research Coinmittee, Demographic and

Economic Change in Developed Cotintries (Princeton, 1950).
58

19. For a discugsion of this point dnd some related omes see Simon
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capita, under conditions of efféctive supply of natural re-
sources; is not presented: as 4 claim that all the effects are
favorable. Adverse effects include: the reduction of savings
and capital accumulation rates resulting from too. high a
population growth; the.limit on economies of scale beyond
which;expansion of population and markets would have 1o
positive effects on productivity, There is-the possibility that
in’ some countries and periods: a lower rate of population
growth might have resulted in a higher rate of growth of
product per.capita (e.g. in the early transition phases in
many older’ Eiwopean countries), The purpose of the re-
marks- above is merely‘to stress the often overlooked ex
paiisive effects of population growth and the role that they
may play -in-explaining the high rate of growth in per
capity product, S . Y
.- Buf some specific aspectsof the modern population. trends
set conditions within which economic growth takes place
and so constitute constraints to which the economic growth
processes must adjust.- While there may be some ultimate
efiects on growth. in per capita product, our interest lies in
the chain of consequerices by which these are brought about,
\ Consider, for-example, ‘the greater decline-in the death.
rates of younger groups and of urban populations and the '
possible effects of an alternative set of differentials in the
reduction of mortality, If we were to assume that the death
rates for infants and the-young groups had declined
slightly, ‘but that there had been a much larger decline in
the death rates.of adult and more advanced age groups,
- accompanied, as.would be natural, by the preservation of
vigor.and healthr many years longér, a number of -mportant
-consequeénces would follow. To begin with; the higher rate
‘of natural increase could not be attairied unless the fertility
rate rosc,sifice the inereased proportion of females- beyond
the childbearing ages. would have to be offset: by increased
fextility within 'the childbearing .ages, The continuation of
high- death rates at infant and young ages would mean at -
least continuation of, -or more likely a xise in, ilvéady high
fertility rates, with all the effects:om: family size; -continued.
. . 59
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. heavy domestic engagement of women until they have passed
the childbearing ages, and everything else that follows.
Then, the survival of people to more advanced ages, com-
bhined with retention of productive power, would necessitate
considerable adjustment—extension of working life, room
for a more mnonoumam..mnnﬁbz_wmon of skill and experience,
shifting proportions between working -life and retirement,
and changes in the structure of family units, consumers’
demand, and general patterns of life which we may lave
dificulty in visualizing, Given the dependence of the life
cycle of generations, the structure of the family, and the
proportions of various age groups in the population on the -
differential impact of declining death ratés, and given the
variety of ways in which these characteristics of-the popula-
‘tion shape the structure and pace of economic life, ob-
-viously the latter would have been quite different if the
reduction in the age-specific mortality rates had been dif-
ferent. . » S R :
The differential impact, of reduction of mortality on
urban and rural populations has been equally important.
If, to emphasize the argument, we were to assume that the
death rates declined only in rural areas and remained as
high in the cities as they were in premodern times—Le.
higher than the high birth rates-—the drains on the popula-
tion of the cities would have limited urbanization, since it
would have threatened an.absolute population decline (and
would in any case have been a major. obstacle to cityward
migration). Since urbanization. is 2 necessary condition for
industrialization and modern economic growth and essential
to the economies of scale of modern industry, the obstacles to
.modern 'economic growth would have been formidable in-
deed, Obviously the ability. toireduce the mortality. of dense
population  aggregates has-been an indispensable. require-
ment of the modern economic process, . o :
Similarly far-reaching-social and economic consequences
may be ascribed to the decline in the birth .rate and the
more extensive international migration. toward: the.areas of

greater economic opportunity. The combination of low

(44 :
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birth and death ates that permitted the transition.from the
large, extended, multiple-generation family to the smaller,
nuclear two: or one-generation family, and the differential
spread of lowet birth rates, reflected in the inveise associa-
tion in cross-section’ data between birth and natural increase
.3.:2. and income per capita,- have both been.of major im-
portance in shaping economic growth. They have influenced
the adjustment of human beings to economic opportunities,
the structure of ultimate demand, and the m.:o_uwaou of
resources. to rearing and training of the young—to name a
few effects, In ‘particular, the continuous disparity within
nomwﬁam._umﬁsmmﬂ., differential rates of natural increase of
sgveral groups in the population; on the one hand, and the
locus of differential’ economic opportunities, on the other,
m_wﬁ. necessitated vast internal migration—to be diseussed
in a'later-chapter in connéction with changes in industrial _~
structure accompanying modern gconomic growth. This -
internal migration has meant a removal of the younger
generations-from. the family ‘origins to the locus of their
active participation in the economic system, It has meant'a.
detachment: of the individual from his place of origin, &
break-between blood and economic ties, and has facilitated
the adjustment to and selection of economic opportunities
by means- of objective tests of performance rather than en
the ..Fw&m of family and status, The possible impact on the
efficienncy of the modern. economy as a productive system.is

" profound; and the possible contribution to the rise in prod-

uct. per capita is. of major dimensions, In- this respect the
effects of international migration have been even more
marked. The uprooting of the migrant—his separation not
only from his family but 2lso from the institutions and sur-
roundings of his native country—has meant not only an

exploit them that were far, less restrained by traditions and -

.orientation toward economic’ opportunities and a drive to /\*

ties than they would have been at home, but also a far V'

mnmw.ﬁna..noﬁamsﬂ.»mouu on economic success, These shifts in
orientation may well havé been more important than the

mere transfer 6f human resources to areas of greater .eco-
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nomic opportunity; and they continued beyond* the -first - "momic growth Fﬁ.. that of his forebears in premodern times
‘generation immigrant to at least the second, .if not further.®  or, for that matter, than that of his contemporaries in the
/\ - Modern demographic patterns’ have affected the structure less developed, more tradition-bound countries, And to this .
of the family, the relations of successive generations and . ) change in views the greater control over deaths and births,
the mechanisms by which people adjusted to changing and reflected in’ modern population trends, must have - con-
differing economic opportunities; and have- thus shaped . tributed. While modern man, lke his ancestors, still is born
much of the structure of modern economic growth, while in trayail and ‘dies in pain, there is more power of human
indirectly contributing to- the high: rate of mn..u..mwmm n decision and far less unpredictable terror ‘over both birth
~ product per ‘capita. Finally, .mvo?_:pmoa. trends have af- ~ and death; and insofar as this power strengthens the belief
" fected the general views and attitudes of people; and these that man’s fate is in man’s hands, it contributes to material .
views and attitudes, though elusive and difficult to formu- advancement in this world, T ,
late unequivocally, are important in shaping behavior in- SR .
- the creation of and response to economic opportunities. The o : o , -
growing control over death, particularly over its catastrophic . GROWTH OF, FRODUCT, TOTAL AND PER CAPITA
and less predictable aspects represented by mwmmnﬁwmm and _ Provided that per capita product Temained the same
infectious diseases, and the increasing’ use of m.mr_uoums or declined only slightly, the much higher rates of popula-
human decisions.in ‘birth control and family planning must tion growth in modern times necessarily meant higher rates
both have reflected and strengthened a belief in .mans of growth in total product. The capacity to sustain rapidly
power to command his destiny, or at least to be relatively increasing numbers, at the same or only slightly lower levels
free from unknown and uncontrollable terrozs. Just as:mn- " of living, in and of itself, can be viewed as economic growth.
creasinig knowledge and: power pver the rest of nature—the But the distinctive characteristic of modern economic growth
growth in basic science and applied technology—rust have - is the combination of high rates of increas¢ in population
contributed to the beliefs and views of -modern. man on with high rates of increase in per capita produict—with the
natural order.and on the possibility of exiploying it for ‘obvious implication of enormous increases in total product.
useful ends, so must the increasing. control over: deathand , 1t is to the growth in per capita and total product that we
/\ disposition over birth have contributed .greatly nc..Bowmg . pow turn, - - .

aptitudes, which in turn- fnust have played 2 large:role in . A selective view is provided in Table 2.5: The choice of
facilitating. modem economic' growth, through their em- - _countries is necessarily limited by the dvailability of long-
phasis on progress, the value of systematic-knowledge and . term estimates with fairly contintous coverage. But we
plan, and. veceptivity to new. ideas yith respect o nature . . limited the selection further to countiies for which the
and society. Despit¢ the continuing nﬁwa.obnm..om.mﬁﬁﬂm% _ records revealed a sufficiently long period—no shorter than
unfavorable to many prablems of social-adjustment, modern > five decades—~of the high rates of increase of population and
man’s general outlook is surely: far- Eoun.mﬁ..onEn to eco- . per capita produét that are: charactetistic of modern co-

. g0, For 4 more detailedl discussion of effects of migration; partic- . nomic growth, For all fourteen. countries in Table 2.5 the
larly H“njmsswmzmﬂ. moﬂ_.mwoﬂoﬂw WMHN‘ um“ M“mﬂh“”%%ﬂ record covers at least.half a century, and for over half of
Mﬂ“ﬁﬂﬂ”&ena Mmm. Nq.ua_‘..n.ummg.& 4.0__.. mx Mm Population ,.u.mnnmnﬁ_.w:. . them the no<o.n.wmo 5 n_.omm..nc a. century. g.omn. of .En mw?
o and Economic Growth, United Siates, 1870-1gs0, Amexigan Phile- . veloped countries are included; and the choice is wide
sophical Society Memoirs, 61 (Philadelphis; 162 " " ‘enough to convey an adequate notion of the overall rates of
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. : TaBLE 2.5 . .
Growth of Natlonat Product, Population, and per Capita Product, Selected Countries, Long Periods {product in constent prices)”

T Coefficient of multiplication
Rate of growth per decade (%) . in a centuxy
- ' . ofpeiod  Total Product Total Product
. ; : {years) product  Population . pex capita  product Population yper capita -
- o o @ @ . @ ® . © o .
 England and Walss-United Kingdom . ' - - S
_1. 1700 to 1780 80 . 53 332 . 20 17 . 14 12
2. 1780 to 1881. o 101 282 131 134 120 34 .35
3,-1855-59 to 1957-59 <10t 211 6.1 - 144 6.8 138 37
“4. 1841-50 t0 196062~ . 1085 - 208 . 25 17.9 6.6 13 52
5, 185155 to 1871~T% . 20 .. 176 A 9:2 L : -
6. 1871=T5 to 1960-62° 88 311 112 179 150 2.9 5.2
Netherlands : ’ . )
"7. 1900-04 to 1960-62 : 5¢ 297 143 135 135 3.8 35
8, 1890-99 to 1957-59 . [ 635 - 25.7 8.3 16.1 98 - 22 44
Degmark - s ) ) o : -
9, -1870~T4 to 1960-62. g9.. 38 104 19.4 15.8 27 59
Nerioay g . T _ .
-10." 1865-74 to 136062 %5 290 8.4 19.0 127 2.2 . 87
“Sweden * e : :
11, 186165 o 1960-62 < - I 36.9 6.1 28.3 232 1.9 124
{tdy ) 5 . o .
2. 1861-65.to 1898-1902 .
13, 1898-1902 to 1960-62 L % o 27 : '
Unitzd States - - 8 6.8 187 . 107 1.9 5.6
14. 1839 to 1960-62 : . ' - o
f?ﬁfa' : ] . 122 425 s 17.2. . 345 74 49
; 1870-74 to 1960-62 - ; ’ o . s -
Ausiralia - R A 19.8 - 18.1 03 - .57 . 53
16, 1861-65 to 1959/60-1 : : ‘ ’
Tafan 1959/ se1/62 97.5 341 242 8.0 18.6 8.7 232
17. 1879-81 to 1959-61 . . o S .
Fivapean Russia-USSR. ;% 420 123 - 264 334 32 ° 104
18, 1860 to 1912 - o gs o 262 . : . ’
19. 1913 t0 1958- T 357 138 144 | 140 36 . 38
20." 1925 to 1958 o % - sap 64 | 214 : - o
- 63 . 439 74.1 19 38.0

Sotetees: For all countries except Australia, data are from Si.m.lon K "Poi Ezonomiz Growt Lectures (Cambrid,
v a uznets, Postawar i : i

%ﬁta:gu 1;33, wggam;‘;;_pigég ??6(.3:‘:: Australia, total product is from N, G. Butlin, dustralian D’;ngﬁ':m” I(nw:mmt o
Bhcign B, 18071 ( bndg;d 1962), Table 269, pp. 46061, caried forward to 1948/49 b real prod -
Gali , Cons obtainedmb Progress d( edé:) Landon, 1957), Table TX, pp. 90 f.; to 1953/54 by gmynaﬁonal p;ﬁ ot

S e s S e e T o
in_c:w :;ofn a% mé mBuﬁin,meaah“Col o{m Am&géﬁsg'ﬂ {Canberra, 1951), p. 521 carried forwar?ihg’ylzhc a.nnoufal series and Statistics’

oot . G, B onial: i in Avistralia, 1860-1900,” in Hugh G. J. Aitkes, ed., The State ond Beonontis Lo

_ , Table 2, p. 33. Population in 1960 is from the U.N., Demugrapii Fearbook 1963, Table 4 Gramth

- N i - :
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modern growth of total and per capita product as well as
of the range of differences in the latter.2l |

For some countries in Table 2.5, e.g. England, Germany,
Italy, and Russia, the records cover a period (of at least
twenty years) before the acceleration of the rate of product
associated with the initial phases of modern economic

growth; and the rates for these early years are shown but are .

excluded from the averages for the long spans, The latter
cover the period since modern economic growth began and
are adjusted for changes in territory (when these involve
significant breaks in 'the population’ totals) but include
periods of war and similar disturbances, To exclude such
periods would require the resolution of the difficult question
whether ‘only the years of actual conflict or the immediate
prewar and postwar years should also be omitted. The ex-
clusion would imply a debatable assumption that proneness
to war is‘mot a characteristic of modern economic growth,

and that such growth should therefore be limited to con-'

ditions of peace. Flence, these averages record the perform-
ance of the economies in the process of modern economic
- growth, including whatever expansive or depressive effects
wars and their aftexmaths have bad, - o
Naturally, the underlying measures of total product are
synthetic and, while generally conforming to accepted na-
tional accounting definitions, are subject to a variety of
errors. No firm magnitudes can be attached to these. ervors;
yet it is fair to say that those arising out of difficulties of
estimation (as distinct from the biases inherent in the defini-
tions and choices of price weights) are not large enough to

21. Data for other countries can be found in Clark, Conditions of
Economic Progress (3d ed.) and Simon Kuznets, “Quantitative Aspects
of the Economic Growth of Nations: I Levels and Varlability of Rates
of Growth,” Eeonomic Development and Cultural Change, 5 (October
1656}, The Kuznets paper is one.of a sexles, of which 'nine have been
published and the tenth'is in press, with the genéral title,*“Quantita-
tive Aspects of the Ecoromic Growth of Nations,” which will be re-
ferred to heyeafter by the short title, “Quantitative Aspects,” followed
by the Roman. numefal indicating the specific paper int ‘the series; de-
tails appear in the List of Hmmmnﬁgw&. . . ’
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invalidate the.mdjor ¢conclusions that follow. The conceptu:

mE.‘ imposed biases discussed in_ Chapter 1. may.be more
serlous, particularly if one rejects the underlying definitions
of economic product or-is concerned with the effects of in-

adequate price bases. But if the definitions are considered
workable, and an allowance is made for any distortion intro-

-duced by inadequate price weights, the rough magnitudes

may serve to reveal at least the major aggregative features
of modern economic growth; and .we .turn now to 2 listing
of those suggested by Table 2.5. _

1. While for all countries the rates.of .movc_mmos growth'

are Jigh.compared with those that must have prevajled in
prémodern times, they differ considerably over the long
m.mu..oam covered.. Even if we omit France with a ‘population
Increase of only 2.5 per cent per decade, the range from 6 or
7 per-cent for the United Kingdom, Italy, Sweden, and the

" US.8R..(2928-58) to 20 per cent .or'moré for the United
States, Canada, and Australia is wide indeed, The difference
-is between some of the older countries of Europe and the.

younger countries overseas; . :
2.+Except for Australia,?®.the decade rates. of growth in

per capita product are well’ above 10 per cent. For some

countries, e.g. Sweden, Japan, and .the U.S.S.R, (1928~-58),

they are more than 2o per cent per decade, implying enor- -

mous multiplication of per.capita product if the rates are

. 'maintained for a century (as. they were in fact in Sweden,

and for 8o years in Japan). .In"general, in.subsequent. dis-
cussion we assume-a rate of growth in per capita product of

" 15-per cent per decade as a-typically low limit.

*8.-No clear.association -appears to exist .in .the present

‘sample of countries, or is likely in'the other developed coun-

‘sz, The series up to the late 19308 was most elaborately and thor-
dughly prepared. Divislon "into .subperiods indicates that while the

yated .of growth of.per capita.product have, declined, they were not

high even An the early perods. The rate for 1861~1910/12 Was 101 per

cent per decade, compared with §o per cent for 1g10/11 to 1g950/60~

- Hmny,\m»n#.&r.&ﬁ may genuinely bé ‘at ‘the low range of increase in
* Pper capita product] it would require: special analysls to ascertain the
‘tedsons, A.supposition s offéred.innote go below,. - ¢ .- . co
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tries, betweenn rates of growth of population and of product
per capita, Among countries with low rates of population
increase—the United Kingdom (for 1855-1050), France,
Italy (18gB-1g62), Sweden, and the. USSR, (1928-58)—
the rates of increase in per capita income for-the last two
" are among the highest and those for the first three are rather
moderate, if not among the lowest, Among countries with
high. rates of population increase, the rate of growth in per
capita income for Australia is the lowest but those for the

United States and Canada are quite high. Apparently other .

factors—relative availability of natural resources, timing of
the inception of the modern growth. process, or imstitutional
condlitions—complicate the effects of population growth and
prevent a simple association between it and growth in per
capita produict: and pdpulition growth itself sy have both.
expansive and depressive effects on the increase in per
capita product that differ in their: weight in conjunction

" with other facters.

4. Fairly high rates of growth in'per capita product .and
in population mean, of course, high rates of increase in total
product. For periods associated with modem economic
growth, these range from a minimum of about 21 per cent
per decade for France and the United Kingdom to over 40
per cent for the United States, Canada, and Japan, to over
5o per cent for the USSR. (1928-38). Continued over
periods as long as most in ‘Table 2.5, these rates result.in
enormous. multiplication of the total magnitude of per-
formance: a decadal rate of growth of zo per cent.means 4
multiplication ifi 2 century to over 6 times the initial level;
a rate of 5o per cent means a rise to-about 58 times the
initial level. : : L

Three aspects of the-growth rates in product summarized
in Table 2.5 deserve cmphasis. First, the rates are sutb-
stantially higher than they must have been jn premodern
times. ‘This is patently clear for the rates of growth of total
product since, as already indicated, rates of population in-
crease have been much higher and since, certainly for the
countries in Table 2.5 and all now. developed countries, per
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capita mu.onﬁn&n not decline, But most significant are the
high rates of increase in per.capite product. That they are

~ much higher than those prevailing over similarly long
. periods before the inception of modern growth can be in-
ferred from a variety of evidemce. The most direct are

- land and Wales, Germany, Italy, and Russia) are much
 lower. than for. the later, modern growth periods, Further-

‘more, these periods are themselves probably characterized

by higher rates of increase in per capita product than the

loniger stretches of still earlier experience. Data on per

. c¢dpita product over-long periods in premodern times are
¢ : lacking, . but we.can-support the preceding statement by
projecting the modern rates of growth backward. A rate ‘of.
15 per cent per decade—a moderately low rate for most
countries in Table 2.5—means that in a century. per capita
product rises to over 4 times its initial level; in two:centuries
the rise is to 16.4 times the early level; in three centuries to’
66.2 times. For a decadal rate of growth of 20.per cent, the
coefficierits of multiplication are 6.2 in a century; gk in

. two centuries; 2g7.4 in three centuries, Thus if per capita
- product had -grown 15 per cent per decade for three cen-
turies before the 1g6os, per capita product in the 1660s
SEWE have been 1/66th of the present level. But a per
capita income at even a twentieth of the present levels could

_ not have sustained the population of éven thé most de-
veloped countries; and the assumed rates of growth in per

. capita product could not have been maintained, in most
countries, for over two centuries,2® It follows'that the rates

2

b L S A . ,
.noﬁn have Wnﬁ as high as the nmiodern rates enly if we
assumed that per capita product in some more distant past
was as high asin the-1g60s and had, then declined to.the

23. For some discussion of the implications of backward projection of
‘modern growth zates for a number of conntries see Simon Kuznets, $ix
Léctures on Econamic Growth (Glencoe,-1g5g), Table 3, p. mq and
discussion on pp. 25-26. . : o .

. Toeasures of growth in per capita product in immediately .
preceding periods; and those shown in Table 2.5 (for Eng-

! of increase in per capita product in the premodern past
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Jow levels immediately preceding modern tinies—-an assump--
tion denied by a vaxiety of historical evidence.

“"The second feature of modern aggregative growth, not.
presented in Table 2.5 sinceit would’require a great amount .
of detail, is the relative steadiness of its rate over time—
compared with the vatiability of such rates in premodern
times. This conclusion is highly probable, particularly for
rates of growth of total product: viewed in, say, decadal
units, the very steadiness of modern population” growth,
freed from the catastrophic impacts of epidemics and the
finctuations in” birth rates associated’ with - them;" would’
miake for a greater stability in the Tates of growth of total
product, Other contributing factors are: technological prog-
ress in agriculture, which reduces ‘the chance -of ¢rop fail-
ures; 5@3&5@.&. in transportation, which permit .n.pm
widening of sources of supply; the decline in the share in
total product of agriculture, and the increase in the shares
of other ‘industries, -technologically more controllable—all
bhasic features of modern growth., Apparently, short of break-
downs of the social system, modern conditions permit a
steady growth; even in' per capita product, that was not
possible in premodern times. And except during .wmﬂmmm
of ‘violent revolutionary change in institutions and of major
wars—both necessarily limited—modern growth rates ‘arc
steady; successive subperiods (say -of one or -two decades).

z4. It is tempting to, offer as support for our ﬁmmmwﬁon that the.
rates of growth in per capita income in premodernt times were lo,
the general views of ‘contemporary writers on ecotiofnic wmﬁ social
progress. The' arguments- of writers in -the seventeenth and eifhteenth
- centuries that population tends to grow faster than resources and that
a rise in per capita income is only a matter -ofi a temporry. lag of
population growth, and the retention even by John Stuart Mill in the
middle of the nineteenth century of the prevalent conviction of the
imminence of the statiohary state because of the pressure of Hrnited
natural resouvces scem’ to indicate that:the growth of “per- capita
product in the past was too low and its cumulative impact too siight
to. modify such views, But argument from writings of theorists Whose
conclustons have not been established by testable: oEEiﬂ@n«.Enﬂao.
i3 treacheroug; and its pursuit, to be effective, would take us far afield,
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The third aspect that merits stressing is the differences
among countries in rates of growth, and. particulatly the
effects of such differences on. rapid shifts in economic mag-
nitude, Even if we exclude the ¢ountries not fully developed
and the most recent entrants into the process of modern
‘ecoriomic growth, and tonfine’ our attention to the Euro-
pean ¢ountyies-other than Italy, we find wide differences in’
rates of growth—with' implied effects on shifts of weight
aiong countries. Consider as an illustration.-France and
Germany; if, using the entries in Table 2.5, we agsumed. for
thése two countries rates’ of growth 'in- total product from . .
the mid-nineteenth century of about 21 and 31 per cent per
decade, respectively, and assumed that both' countries start
with. the same total product; within half-a century that of
Germany would be 1.4 times that-of France; within less than
a century it would be double, _ : R

The three aspects of growth of product.just noted are

 interrelated, The capacity for steady growth makes' high

‘4verage rates of growth possible and likely; for if too many
calamitous breaks should occur, obvious difficultiey would

" arise it fully compensating for the catastrophes and achiev-

ing a high average level, Fhe high average rates of growth
inake relatively modérate proportional differenices in tates
productive of large contrasts ‘in coefficients of multiplica-

. tion over longer periods: over a century the differenice: be-

tween the coefficients would be between 15.8 wjm.m.n or aver
2 to 1, when.the decadal rates are go and 20, respectively

(as they afe in modern times, judging by Table 2.5); and
- betweenr 2.4 and 1.8, or only‘'1.3 to 1, when the decadal

rates are g and 6 per cent,-respectively.2¢ Such interrelations,
9 p P ¥ _

.'gp, For a discussion of this aspect of growth of annual gros na-
tional product in the United States since the ‘48408 see Kuznets, Gapl.
tal in the Americen Economy, Table 1, p. 43, 'and the text on pp..go—
45 on continuity of trénd, LT e T e
46, For abrief discussion Of this point see Kiznets, “Quantitative
gﬁﬁs" H-.- mw. wmluh.N- ‘ L B ", N et

7 :
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and othiers to be noted, mean that the high rates of moden

economic growth carry a variety of implications with them -

——important both in explaining how such growth comes
- about and in evaluating its consequences, = :

J

GROWTH OF EFFICIENCY

The growth of national product in modern times may
have been due either to an increase in input of resources,
i.e. labor and capital, or to an increase in efficiency, ie,

greater output per unit of input, or to bath, That a sub- -
1 proportion is attributable to 2 rise in inputs seems

stantia

~/obvious: ‘the enormous addition to population must have
meant a- large increase in the labor force, and the rise

in total product must have led

to an appreciable rise in the

volume of capital accumulation and hence at least of repro-
ducible capital. A significant share of the rise in total prod-
nct must therefore be statistically allocable to.an increase in
inputs of labor and capital. The interesting question relates
to the growth of product per capita. Has there been an in-
crease in resource input per capita to which a substantial
proportion of the rise in per capita product should be allo-
cated? It is to this question that the discussion is directed,

Table 2.6 deals with the input of labor, in the simple

form of man-hours per head.

of population derived from

shares of labor force in total population and the number of
hours per man-year, The table is based largely on Colin
Clark’s estimates of the labor force, excluding women in
-agriculture,?” and of hours of work .per man-year. The
labor force is the total engaged, regardless of actual employ-
ment, and the hours are assumed to be those prevailing
under full nEwH&Emﬁn..bmvou force and ‘hours should be

. % The excluslon of women in agriculture means a. higher measured

rate of growth of the labor force—labor input—and therefore a corze.
spondingly lower, xate of growth of the residual reflecting efficiency.
Since we conclude that the rise in per capita preduct in modern eco-
nomic growth has been due largely to the rise in efficiency, the use of

labor force including women
forced this conclusion. .
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measured in. this' fashion, since underutilization (unem-
ploymerit ‘and partial employment) reflects inefficiency of
the system, and any reduction in the rate of growth of
available man-hours due to this factor should not reduce
the denominator of the efficiency ratio (ratio of output to
resources available for input) since’it should not raise the
efficiency ratio,

Granted the difficulties of reliable Bmmmcanﬁnba of labor
force and hours, the consistency of the finding for the sample
of countries and the long periods in Table 2.6 is impressive.
For all the countries, except Switzerland, Italy, and Aus-
tralia, the proportions of labor force to total population

\/ show an upward trend. The proportions, 3o per cent or
Em?_w. in the early years, rise to 40 per cent or more. This
rise may have been due to a shift in the age structure of the
vy H...owEmﬁon in favor of working sges, associated with de-

nrﬂmm in the birth rates and in.the ﬁuomou,ﬂowm of popula- .

tion below working age; or to increasing participation of

‘wornen in gainful onnﬁm.mnoﬁ, particularly when women

‘in agriculture are excluded; or ‘to both trends—offsetting
the effects of a rise in the age of entry into the labor force
and of 2 lowering of the age of retirement, Whatever the
reason, the proportions of gainfully Onnﬁﬁmm to total popn-
lation increased; and if customary hours per man-year had

_remained the same, man-hours per capita would have risen -

.in- most countries,

. But modern economic growth has been accompanied by
. a'long-térm decline in customary sonﬁbm hours per year-—
by Eractions ranging, for the period since the mid-nineteenth
century, from less than a fifth to ‘almost two-fifths. By com-
‘bining the decline in hours per year with the rise in the
proportion of the.labor force to total population, we can
derivé the net Mmuma.ﬁﬂmﬁm ‘change in man-hours per capita
for the.full period, i.e.'on ihe basis of Table 2.6: 100 —
{(100.— col. 4) X (100 + cal. 8) + 100]. For all countries in
: Tahle 2.6, without exception, the long-term decline in
" umber “of man-hotirs. per capita is significant—ranging
74 . .
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from about 10 to about 4o per cent for the full period and
from over 1 to .5 per cent per decade.

It we disregard the rather exceptional results for Italy,
the general «conclusion is that man-hours per capita de--

-clined in most countrics between 1.1 and 4.5 per cent per

decade. Two inferences immediately follow. First, the in-
crease in national product per capita, observed in Table 2.5,
could not have been due te greater input of man-hours per
capita, at least as a direct cause—whatever the effects of
redugtion in hours on the efficiency per man-hour, Second,
the rate of rise in_product per man-hour was distinctly
higher than in wnomcn_.. per ‘capita, (The former can be ap-
proximated by reference to column 6 of Table 2.6 and

. column 4 of Table 2.5.) Tf, in general, the decadal rates of
* growth in per capita product range from 15 to o per cent,

those in product per man-hour would range from about Hm
to almost g5 per cent.
The .measurement of capital input is beset with' much

greater difficulties than that of input of man-hours. The

underlying estimate of capital should Eﬂ.@h] natural re-

soutces since their relative supply presumably affects product
per capifa and per man-hour; and ‘even. if we had contin.

‘wous. and comprehensive measures of aggregate capital for -

the long periods, we would need some basis for deriving
annual “E...Eﬂ. Unlike labor, most capital is not perceptibly

-consumed ‘in the process of wuom.nnug. and we need a

riskless return rate that, when applied to npw:& stock,
would yield the. current contribution om capital in the
wuoammm of production.

. There are’ few continuous and - noEm.anmuEﬁ nm@:ﬁ_,

“stock series in cuwrrent” prices and even fewer in constant

mnnmm. We assembled those avatlable in. ‘the attempt to de-
rive some notion of the trends in the ratio of capital to
product. Having these trends, we can infer the general order
of magnitude of the nowﬁvsnon om nww:& Em.ﬂn to rise in

product per capita.

.H.wE.a n.q .&BEE«« the data on Qw:& in 8@:»7
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' TARIE 2.7 )
Ratio of Capital to Product, Selected Countries, Long Periods
' ’ . . . Clapltal-product ratio

. Initial Terminal %
. Perlod . date date  Change

. : (1) 2) @) @
Gfsat Britain, current prices, national income Lo
1. Total capital" '1885-1927 8.2 48 - —41
2, Reproducible .. 1865-1933 46 50 9
Belgium, current prices, national income ) ,
3, Total capitat © 1846-1950 © 93 54 —42
Norway, 1938 prices, ndp S :
4, Net fixed assets _ 1865-T4 to o
S 1947-56 4.0 32 =20
West Germany, 1950 prices, gnp o
5. Gross fixed assets 1913 to . . Lo
. . " 1950-85 54 40 .26
United Statss, 1929 prices, gnp - : :
6. Total capital 1850=1950 35 .27 —23
7. Reproducible 1850-1950 1.2 2.1 ¥ |
Australia, current prices, gnp ) .
8. Total capl , 19031956 6.4 40 =37
Japan, 102832 prices, notional income . :
o Total capital 1905-1935 7.2 53 =26
10. Reproducible 1905-1935 2.8 3.0 s

Sources: Lines 7 and 2: From Deane and Clole, British Feonomic ﬁéu@.

" Table 70, p. 271 and Table 71, p. 275,

Lines 3, 5, and 8 From Goldsmith and Saunders, eds., Income and

Wealth, Series VIIT, Table VI, pp. 30-31, -+ . -
, h_.aw. 4: From Bjerke, “Economie Growth of Norway,” Table IV,3.
Lines 6 and 7: Capitdl is from Raymdnd W, Goldsmith, “The Growth
of Reproducible Wealth of the United States of Ametica from 1805 to
1950, in Simon Kuznets; ed.; Income and Wealth, Series 1T nﬁwﬂwﬁmm&.
©.1052), Table II, p. 310, and excludes consymers’ durables and military.
Product is from unpublished annual series for 194852 and:1877-81
underlying estimates in Kuzmets, Capital in the Amsrizan Econoiiy, excrap-
olated back to 1850 by egtlmates of commodity product in Robert E.
Gallman, “Commodity Qutput, 1839-1899,” in William N, Parker, ed.,
Tyends in the dmerican Economy in the Ninsteenth Century, Studies in Income
and Wealth, 24 (National Burean of Economic Research, 1960), Table 1
. 16. e o
P Lines 0 and 10: From Kazushi Ohkawa and others, The Growth Rate of
the Japanese Economy since 1878 (Tolyo, 1957), Table 5, p. 166, for the
vatios of reproducible capital to national income in tonstant prices (series
¥,/¥)—those for 190524 being extended by the change from 1924 to
1935 in the new cstimates, The ratios in line & were mﬂ.:..on_ by multi-
. plying those in line 10 by the ratios of total wealth, inctuding land and
_mines (from ibid., Table 1, p. 160) to reproducible wealth (from ibid.,

alda B e 1£4AN Rath e scssant nrisag
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mﬁo.nﬂ_nn..umaom. Total capital refers largely to materidl stocks, -
and it includes land and subsoil resources, construction, and

s b e et e

equipment (with allowance for depreciation to avoid du-
-plication), inventories, and net foreign assets. The table is

limited to sgven countries: for some the periods are much
shorter than those for product in Table 2.5, and for some,
capital: is' short of the total required. But, by combining
these estimates with relevant long-term data on incre.
merital capital-output ratios and ont the post-World War 11
ratios of capital to product for the same countries, we can
reach several plausible conclusions concerning trends in
the capital-product ratios.s8. - : .
Taple 2.7 suggests that the ratio of reproducilile capital.
to national product has risen- in Great Britain, the United
States, and Japan; and the inference for the last js strength-
ened by the rise in the incremental capital-produict ratio
(NDCF/NDP) from.1.6 in the late nineteenth- and early
twentieth centuries to 3.1 in the twentieth century. There
was also a rise between periods covering ronghly the second
‘half of the nineteenth céntury and the first half of the
twentieth century in the net domestic incremental capital-
output ratios for Sweden (from 2.6 to 3.6), for Norway (from
1.0°ta 5.1, the decline shown in Table 2.7 being limited to
the twentieth century), for Denmark (from.2.4 to 2.8), and

" " for Australia (from 2.9 to 5:0).. While for ‘many. countries
- such-comparisons conceal 2 Tige. in the incremental capital-

product ratio in the early phases of the long periods and a
decline in the later phases, and while incremental ratios

.mnmmgn. that, by and large, the trends in the ratios of repro-
ducible. capitd] to product have been upward, though tem-
pered by recent declines, often to particularly low levels in

* "' are not a safe.guide to the average ratios, the evidence does /\

T k the post-World War II years.2?

28, For the long:term ratios, see Kumets, “Quantitative Aspects:
VI"; for the post-World War IX ratios, see Raymond W, Goldsmith and
Christopher Saunders, eds., Income and. Wealth, Series VIII (London,

“1959) :

uw...m.&nmbﬂnigﬁBﬁ?&&:ﬁﬁamniﬁn mnmuw %ﬁnns..:ﬁnmu.n.
tative Aspects: ‘'VI," Table g pp.1j-18. S
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‘But the picturé changes when we deal with total capital,
including land and subsoil fesources: In five countries’ for
which we have data (Great Britain, Belgium, the United
States, -Australiz,and Japan);-the ratio of total capital to
product déclines—despite the rise in the ratio- of repro-
ducible capital to product (available for Great Britain, the
‘United. States, and Japan) and in the incremental capital-
product -ratio for Australia. Obviously, with the marke
decline ‘in ‘the. proportion of lahd and othier natutal Te-
sources in total material capital which accompanies modern
economic growth and industrialization, such total capital-
product ratios should decline over the long period for all
developed cotintries. At any ate, for purposes of further
discussion, we. can assume, most conservatively, that the
" _total capital-product ratios remairied constant i the long
" yun ind, more realistically, that they declined, from a fifth

to as much as four tenths, S o

Constancy of the total capital-product ratios implies that
fotal capital per -head increased at the same rate as per
capita product. A’decline in the total capital-product tatio
of, say, a quarter, means that total capital per head changed
by a. percentage.Tate egual to {[(100 + .75 Ry): (100 +
R)) — 1} X too—where R, is the percentage rate of growth
for product and R, the percentage rate of growth for popu-
lation. This can be compared with {[(100 + Ry):

(100 + Ra)] - =~1} X 100, the percentage ‘rate " of growth

of ‘per ‘capita product. If we divide the first expression by -

the second, to derive ‘the ratio of ‘the rate of growth of
capital per head to the rate of growth of product per head, -

we get (075 Ry — Ra)/(Rq — Ry). This ratio is the smaller, .

and hence the reduction in shifting from the rate of in-.

crease in per capita product to the rate of increase in cap-
ital per head is the greater, the greater the atio of R, to, |

R,. If the rate of population growth is about a third of"

the rate of growth of product, as it is for the United King-
‘dom (1855-59 to 1957-5g), Germany, Switzerland, Den-
-mark, and Norway in Table 2.5, the ratio in question be-

comes (0.75 — 0.38)/(0.67), or 0.65, indicating that the rate

Quosmg of Population and Product

of growth in capital per head is over a third Jower than
the rate of growth in product per capita. If the rate of
population growth is about half the rate of growth of
product, as it is for the United States and Canada, .the
ratio becomes. {075 — 0.50)/0.50, or 0., and the rate of
growth jn capital per head is only half the rate of growth
of product. per capita, If the rate of population growth is

as high as seven tenths, of the rate of growth of product, as-
it is for Australia, the ratio becomes (075 — 0.70)/0.30, -or. .
0.17, and: thie rate of ghowth in capital per head is less than-
* a fifth of the rate of giowth of product per head**. The im-
" portant point to observe is that if population is constant,

a decline in the total-capital-product ratic means as’great

. a propottional reduction in the rate of increase of capital

per head, and an appreciably greater reduction in the rate

of growth .of capital per head even if the rate of growth
~ of population is as low as one tenth of the rate of growth

of total:product. - . : .

Let us.teturn now to the assumption of a constant total
capital*product rato and a rate of growth of capital per
head as high as that of product per.capita, What was the

* input tepresented by the former in the process that pro-

dirced: the latter? By relating property income or income

" from ‘assets to the total capital that yields it,~we can ascer-

tain the relevant rate of input, Income from assets, exclud-

ing the part implicitly contained in the incomes of"indi-

vidual entrepreneurs (l.e. return om capital excluding
entrepteneurial equity) averages about 20 per cent of total
income in developed countries and only slightly less in. the
underdeveloped countries Returns on. entzepreneurial

g0, Incidentaily, Em.ﬁw.w. ,m.no&ao a clue for the low rate of growth

- in the per capita product of Australia. If the total capital-product

ratio did decline significantly, the implication is 2 rather low rate of

" growth of material capital per head, Table g7 does show 2 decline in

the total capitzl-product ratio for Australia from 6.4 in 1903 'to 40,

in 1956, I

_ 31 This and other cstimates in the paragraph are from Kuznets,

“Quantitative . Aspects:’ IV,” Table 1,°pp. 1t0-11 and discussion on pp.

1528, For further discussion see Chap, 4 below. .
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equity differ widely depending upon the assumptions made
in the allocation of entrepreneurial income between labor

~-and- capital, but it is realistic to assume that in thie devel-

oped countries the rate is somewhat lower than for non-
entrepreneurial capital (it would - be very ‘much -lower

relatively in the underdéveloped couptries). Since entre-

preneurial equity capital is at most 25 per cent of total

~ capital in developed countries; a fair estimate of total in-
come from assets—the contribution of capital input to

total product—is about a quarter of the latter.

If we apply. this ratio and assume a constant total cap-
ital-product ratio, the implied increase in total capital per
head directly accounts for no more than ‘a quarter of the
total rise in product per head—and this .is probably an
overestimate, 1f we assume 2 decline in the total capital~
product ratio of a quarter, the implied contribution of the
growth in capital ;per head to the growth in product per

head, would vary from as.low-as a-twentieth. (when.the rate.. ..
of population growth is 0.7 of the rate of growth.of-total

product) to as high as a seventh: (when the ratg of popu-
lation growth is one third of the rate of growth of total
product). S

The combined inputs of man-hours and capital would -

account for an even smaller fraction -of the growth in

product 'per capita. Since. man-hours per capita are -

found to decline 2 to g per cent per’ decade and their
weight in total product is .73 (since income- from assets

is assumed to account for o.p), the direct contribution -

would be'a reduction in the rate of growth of per capita
product of i to 2.25 percentage points. 1f: the rate of
growth of per capita product is, say, 15 per cent per dec-
ade, the reduction amounts to 2 tenth of the rate or more.
Since the increase in capital per-head contributes from a
twentieth to a seventh,’ .the ‘combined contributions of
man-hours "and capital must be proportionately small in-

deed. While various modifications can be introduced ..muﬁo”
this statistical allocation, and while the results would clearly
vary among. individual noﬁuﬁ.nmn the inescapable conclu-
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sion is that the, direct contribution of man-hours and cap-
ital accumulation would hardly account for more than a
tenth of the tate of growth in per. capita product—and
probably less. The Iarge remainder must be assigned to an
incréase in eficiency in the productive resources—a rise in

~ outptit per unit of input, due either to the "jmproved

_quality of the resources, or. to.the effects of changing ar-
rangements, or to the impact of technological change, or '
to all three. . . L '

This donclusion ‘agrees with the findings of studies for

- ‘the United States and Norway which attempt to allocate
.. growth of total product between inputs of labor.and capi-

2al, on the ‘one hand, and a residual ascribable to sechmical

~ change and rise in efficiency-on the other;® for the-limited

share attributed to the former would be- appreciably lower

_when resource inputs are reduced to a per capita basis. In

this connection a brief reference to the analysis for the
United Statés by. Denison is in order. Setting aside the de-
pressing effects of reduction in hours. .almost completely
offset in Denison's analysis by resulting improvement in pro-
.ductivity. per-hour; we find -that -of the-total growth- in real
national income per person employed, 1.44 per cent. per

“ year for 1gog—py (Or 15.4 per cent per decade), capital and .
Jand, contributed cnly 0.18, or about 12 per cent; while the

tncreased education of the labor force and the increased
output per unit of input, dug Iargely to economies of scale.
and spread .of technical knowledge, contributed together -

g2, For the United States see Moses Abramovitz, “Resource and

‘Output Trends in the United: States since 1870," National Bureau of

Economic Research, Occasional Paper.52 (New York, 1g56) Robert M.
Solow, "Technical Change and the. Aggregate Production Function,”
Revigu. of Economics and Statistics, 39 {August 1957); and particularly
Johm' W. Eendrick, Productivity Trends in the United States (Prince-
ton, 1g61) and Edward F, Denison, “The Sources of Economic Growth
in the United States and the Alternatives Before Us” Committee for
Economic Development, Supplementary Paper No. 13 (New York,
1982), For Norway see Odd Aukrust and Juul Bjerke; “Real Capital
and Economic Growth in. Norway, '1g00~56," in Goldsmith and
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1.25 Ao.mm and o@v nmmmnnﬁg or over 8y per cent.38
Since ‘education and economies of scale are results of addi-
tions to and spread of the stock of useful knowledge, the
dominant role of, the lattéx—compared with the increase
in input of resources—in the rise in product per capita is
apparent. ‘

The conclusion that increased Ew_.: of man-hours and

capital, as such, plays a minor role in the rise in ?.omsﬂ
. per capita reflects some key features of modern economic
* growth. Such growth clearly was not attained by -greater
exertion, in the way of more working hours per capita,
let alone per worker. It was associated with capital accumu-
lation, but the ratio of capital to oﬁwﬁﬂ was kept down by -
 capital-saving inhovations, investment in human training,
and other arrangements that permitted greater output with,,
a diminished relative supply of natural resources and even
of reproducible capital; and these enormous economies in
the use of capital also Hmited the return that had to be
paid for it and hence the rate of its direct contribution 'to
current produgction.84 -

Indeed, it is unlikely that much of the high rate of rise
in per capita product associated with modern economic
growth could have been secured by an increase in aEEnQ
of inputs per capita—if only because of the constraints on
supplies of labor and material capital, If the rate of growth
in per capita product was 15 per cent per decade, which
meant quadrupling in a century (see Table 2.p), neither

83 The figures are from Denison, "Sources of Ecenomic Growih,”

Table 20, p» 149 and’ Table 32, p. 266, Since population growth from .
160g to 1957 Wwas 1.8§ per cént per year compared with 143 per ceni

for growth in persons employed, the increase per person employed

would not be much different from the increase per-capita:

34 In reaching this concliusion we disregarded quality awnumnm in
labor and capital as well as possible indirect effects of increase In size
(briefly- noted below). Quantity of resource inputs must not be con-
. fuged with quality, since quality is largely a refiection of the additional

. knowledge. We wanted to, stress the point that one distinctive feature
" of modern economic growth is the asoclation of rise of per capita
product with changes in the guafity of resource inputs and of the ar-
rangements for their, wse,
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the share of labor force in total vowsmwnoﬂllgnnm by .
age and sex constraints—nor hours per.worker—limited by

- considerations of mmmﬂmunw and preference for increased

leisure as.per capita real income rises—could have risen
enough to contribute much in the long run, disregarding

~ short periods of extra effort in emergency or umqo_cagmﬁ

situations. With the ratio of labor force to population rising

in the long run less than 2 per cent per decade (see Table

2.6), the maximum contribution of increased man-hours per
capita.could be Hnmmg»&d, set at about 2 per cent per decade
AHEm&Em. a rise in labor supply per capita of close to’s: per
cent; weighted by oy, the share of labor’s contribution in. .

~total _wﬂomﬂnn.v. The growth of reproducible capital could

have been more rapid than that mﬁmmmmnam in Table 2.7, but

- this would have EnEnnm a much greater rise in the national

capital formation or savings proportion and 2 corresponding
decline in the proportion of product left for consumption;

. and such a decline is not compatible with increased effi-

ciency of labor and the higher consumption requirements .
of modern life. But even. if the proportional contribution
of material capital noted in the illustrations above ?n.
tween a twentieth and a seventh):were doubled (which
‘would mean more-than doubling the. rate.of growth- of
capital stock per head) and added to the maximum con-
tribution of labor supply suggested above, labor and capital
input, would still account for less. than. half ‘of the growth

-rate of 15 per cent per decade in w&. nwm.n» mﬁo.m:nﬂ leaving

more than helf to.be accounted. for by rise in efficiency—
improvements of quality of labor and. capital associated
with increased _Eos_nn_.mo and bétter utilization. ‘The main -,
point here i is that increasing inputs of Hm_uow and material
capital per ‘head. of total mowﬁmﬂ_on are subject to con-

straints arising from other aspects of life (e.g. family, in the

case of labor supply) and from considerations of incentives
and efficiency of the human factor; that increases in inputs

'per head at all approximating the high rates of growth

of per capita product are extrémely unlikely; and that, con-
sequently, a major share of the growth rate must be due to -
83 .
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f\u.hﬂ.nwmmm in output per unit of input—at least when inputs
are measured as simple man-hours and material capital.®

Yet 2 major quelification of the conclusion must be noted,
and some unguarded inferences warned against. Although
the absolute growth of the labor:force, man-hours, and capi-
tal did not make a large direct contribution to the growth of
product per capita, the changes in the volume of resource

input may well have had indirect effects on efficiericy and

hence on the growth in per capita product. The earlier dis-
cussion of the economit implications of modern patterns of
population growth clearly suggested that in the process of
" accelerated increase of population, the changes in the fac-
tors determining demographic trends and the structural
changes in population may have had marked effects on the
adjustment of human resouxces to economic opportunities

and hence on per capita product. The absolute expansion

of the labor force and of the capital stock.could have had
similar effects. Economies of scale, Tequiring as they do addi-
tions to technical knowledge, were also contingent npon in-
creases in the absolute volumes of the resource. inputs—
and this effect is not measured ir the statistical zllocation
presented above. Reduction in hours, which ﬁ.ﬁ&. to keep

g5, Under some conditions, particularly a fovced-draft of Hson.uons
the contribution of inputs to rise in per cipita product can be sub-
stantial; and. the residual fraction ascribable to efficiency gorve-
spohdingly lower. This, for the USSR, for 1928-58, of the total rise
in net national product per capita (in 1937 factor prices), the rise “in
inputs per capita contributed as'mwuch as g per tent; the residual

share of the rise in efficiency is-thus 45 per cent. But even-here, the
result is greatly affected by the nnusual initial periodl 1928-a7; and the.

share of the rise-in efficiency was muéh greater for 1ggo-58. For the
United States, by a similar computation, for 1869/78 to 1890/1908 the
share of the higher inputs per capita’in the Tise in product per
capita is only 29 per cent, leaving 71 per cent ascribable to the rise

in efficiency; and for 192g-57, inputs per capita in fact declined {over

g per cent), so that all of the rise in-product per capita can-be at-
tributed to the rise In efficiency, The income and input data are from
Abram Bergson, “National Income,” in Abram Bergson and Simon
Kuimets, eds., Economic Trends in- The Soviet Union (Cambridge,
Mass,, 1963), Table I, pp. 4-5; population data are from the standard
SOUTCEs, . U
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down the uznmvnn of man-hours per n..»?.»? Emm_" likely af-
fected the efficiency of Iabor per hour for the shorter work
ing day and year, In general, the direct statistical allocation

above measures only the first stage of obvious effects and -

&.ﬁnmwn% what may be more jmportant secondary effects
and pnw.num, further removed. We therefore emphasize that
the Jow proportions of the growth in per capita product al-
located to increased input of man-hours and capital do not
mean that the absence of such an increase in inptit would

_ have resnlted in-only a small proportionate loss in the'secu-

lar rise in per‘capita product, The lines of relationship be-
tween the absolute increases in population, Iabor force, and

' capital, on the one hand, and growth in per capita product,
on the other, are numerous and far-reaching; and they are

Eﬂwgoﬁ: with the secular trends in other necessary con-
ditons of economic growthi~technological changes, changes
in institutional arrangements,.changes .in the. patterns of-
HEEEN responses to economic-incentives -aid: difficultier—-
in ways that make it difficult, if not impossible, to-establish
the correct partial effects of increases in inputs of man-
hours and capital on growth of per capita product.

The aim of the discussion in this last section is not to

- show the relative unimportance of greater input of re-

soutces, but rather to emphasize that the effects of such
inputs may have been more of quality than of quantity,

- indirect rather than direct. Analysis' must théreforé con-
centrate on the sources of the rise in efficiency—of the rise

in the ratio of output to input of man-hours and capital.

- One way to observe the mechanism by whicH such a rise

in efficiency in modern economic growth was effected is to.

_ study the structural changes. While economic analysis may

never reach down ‘to the basic levels of production and
spread of new knowledge and innovations, we may be able,

. through nne.umd_.bm..mﬂdnnan& chianges, to infer some of the
. ways by which efficiency was improved; and it is to the

changes'that .mmnnﬁna.mﬂ industrial structuré that we turn
in the next ¢hapter,” ) ' S
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