& | CHICAGO JOURNALS

Quantitative Aspects of the Economic Growth of Nations: V. Capital Formation Proportions:
International Comparisons for Recent Years

Author(s): Simon Kuznets

Reviewed work(s):

Source: Economic Development and Cultural Change, Vol. 8, No. 4, Part 2 (Jul., 1960), pp- 1-96
Published by: The University of Chicago Press

Stable URL: http://www.|stor.org/stable/1151647

Accessed: 19/12/2011 10:12

Y our use of the JSTOR archive indicates your acceptance of the Terms & Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp

JSTOR is anot-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of
content in atrusted digital archive. We use information technology and tools to increase productivity and facilitate new forms
of scholarship. For more information about JSTOR, please contact support@jstor.org.

The University of Chicago Pressis collaborating with JSTOR to digitize, preserve and extend access to
Economic Development and Cultural Change.

http://www.jstor.org


http://www.jstor.org/action/showPublisher?publisherCode=ucpress
http://www.jstor.org/stable/1151647?origin=JSTOR-pdf
http://www.jstor.org/page/info/about/policies/terms.jsp

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE
Volume VII, No. 4, PartII July 1960

QUANTITATIVE ASPECTS OF THE ECONOMIC GROWTH OF NATIONS:

V. CAPITAL FORMATION PROPORTIONS: INTERNATIONAL
COMPARISONS FOR RECENT YEARS*

Simon Kuznets, The Johns Hopkins University
I. Introduction

In this paper, the fifth in the series, 1 we assemble comparative data on
capital formation and its components, in relation to national product. A brief
discussion of definitions and their limitations is followed by international com-
parisons for the recent post-World War II years. Because of the quantity of
data to be covered and the length of the present paper, the long-term records,
available for a much smaller number of countries, will be analyzed in the next
paper in the series.

Reproducible capital of a country, as commonly measured, includes:
(i) all construction and improvement attached to land (buildings, residential and
non-residential, dams, roads, land improvement, inputs into exploration and
improvement of natural resources, etc.--excluding military installations, at
least in the United Nations accounts); (ii) machinery and equipment within the
country in the hands of producers, private and government (but neither the dur-
able goods in the hands of households nor, in prevalent practice, war equip-
ment); (iii) inventories within the country in the hands of business enterprises
and governments (the latter also usually excluding war materiel); (iv) net bal-
ance of claims against foreign countries--the only non-tangible capital good.
The sum of (i) and (ii) is domestic fixed capital; the sum of (i), (ii), and (iii) is
total domestic capital; the sum of (i), (ii), (iii), and (iv) is total national capital.

* This paper draws heavily upon work in the field initiated under the
auspices of the Committee on Economic Growth of the Social Science
Research Council. As with the other papers in the series, Miss Lillian
Epstein provided indispensable assistance in preparing the tables and
editing the text.

1. The others, under the general title, Quantitative Aspects of the Economic
Growth of Nations, are: 'I. Levels and Variability of Rates of Growth, "
Economic Development and Cultural Change, Vol. V, No. 1, October
1956; "II. Industrial Distribution of National Product and Labor Force,"
ibid., Supplement to Vol. V, No. 4, July 1957; "III. Industrial Distribu-
tion of Income and Labor Force by States, United States, 1919-21 to
1955, " ibid., Vol. VI, No. 4, Part II, July 1958; "IV. Distribution of
National Income by Factor Shares, ' ibid., Vol. VI, No. 3, Part II,
April 1959.
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Capital formation designates additions to the stock of capital as defined
(material and reproducible)--gross if current consumption of fixed capital is not
deducted, net if it is. Additions to inventories and to claims against foreign
countries are always net. We can thus have gross or net domestic fixed capital
formation--a sum of gross or net additions to (i) and (ii); gross or net domestic
capital formation--a sum of gross or net additions to (i) and (ii) and net additions
to (iii); and gross or net national capital formation, a sum of gross or net addi-
tions to (i) and (ii) and net additions to (iii) and (iv).

Capital formation is measured by the flow of resources into it. Gross
and net domestic capital formation (fixed or total) are properly parts of gross
and net domestic product--which differ from national product by the flow of
factor payments across the nation's boundaries. Gross and net capital forma-
tion (national) are components of gross and net national product; and on a
countrywide scale equal national savings, the part of national product retained
for use in further production. The remaining components of national product
are flow of goods to ultimate consumers (individuals, households, and private
non-profit institutions) and, in the most generally used definition, consumption
by government (i. e., purchases by the latter of commodities and services); and
their total forms the part of current product that is consumed. It is clearly of
interest to consider capital formation in relation to national product rather than
as absolute amounts.

The capital formation proportion (the term here refers to the ratio of
capital formation to the appropriate national product total) has two analytical
aspects. The first stems from the role of capital as a productive factor. Since
capital is a tool for further production, the larger the capital formation propor-
tion, other conditions being equal, the higher the rate of growth of national
product that can be generated. The second aspect stems from the fact that the
national capital formation proportion represents the fraction of national product
that is saved; and differences and variations in that fraction may shed light on
the relation between income, its level, or its rate of growth, and the savings
proportion. The capital formation proportion is thus a means for studying not
only the production but also the use of income.

It must be admitted from the outset that for either purpose the capital
formation proportion is far from adequate. Capital--particularly in the concept
used here, which is limited to material and reproducible goods--is not the only
productive factor. It excludes the capital investment in training the labor force,
as well as irreproducible natural resources. Different endowments of natural
resources, in combination with different supplies of labor of different skill and
training, may--even if we disregard major changes in production technology
and over-all social structure--mean different rates of growth of national product,
despite the same capital formation proportion. A thorough analysis of the pro-
duction of income should include these other factors of production; and if avail-
able data and the promise of the analytical yield justify the effort, this more
inclusive analysis should be attempted. Unfortunately, it is impracticable to
extend the view here beyond the capital formation proportion proper.

Nor does the capital formation proportion give us much insight into the
factors and mechanisms that determine the connection between levels and rates
of growth of income and the savings fraction. While the tables below do pro-
vide some indication of the shares of the major groups of savers (households,
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business enterprises, governments) in total national savings, a full analysis of
the savings-income relations would require a review not only of the other major
uses of income (flow of goods to households and non-profit institutions, and gov-
ernment consumption), but also of budget cross-section data.

We therefore begin the study of the data in the present paper, fully aware
that they are only a part of the complete story. The justification for doing so is
that the volume of data on this one part is fairly large, and the attempt to
organize it in some orderly fashion seems worthwhile. It may permit us to ob-
serve systematic patterns in the relation between the capital formation propor-
tion and growth of income or between it and levels of income. Such findings of
reasonably orderly patterns in this one segment would then permit us to formu-
late some ad hoc hypotheses which would, on the one hand, associate these
findings with other available information in the corpus of economic knowledge;
and on the other, provide us with guides in the broader studies of the factors of
production that determine the product, and of income and other factors that de-
termine the savings fraction.

II. The Over-All Capital Formation Proportions

Table 1 summarizes the evidence on the proportions of gross fixed do-
mestic, total domestic, and total national capital formation, to the relevant
national product totals. For each country, the proportions were based on the
cumulated totals, usually for the seven most recently reported years (1951-57),
although for some countries fewer years had to be used. The cumulated totals
of capital formation were divided by the cumulated totals of the appropriate
countrywide product--gross domestic product for domestic capital formation
and gross national product for gross national capital formation. In one or two
countries gross national product had to be substituted for gross domestic
product, but the error involved is slight since the two differ by only a minor
fraction. All underlying figures were in current prices. We then calculated
unweighted arithmetic means of the capital formation proportions derived for
each country, for the groups distinguished in Table 1. The countries are
grouped by their per capita incomes in recent years (1952-54) along the lines
followed in Papers II and IV of this series. 2

Table 1 excludes all Communist countries, and countries with population
of less than a million--which reduces variability in the capital formation pro-
portions. Nevertheless, and despite the length of the period, these proportions
are quite diverse and the dispersion within each group is marked. The full de-
tail on the spread appears in Appendix Table 1, which gives the ratios for each
of the fifty odd countries covered in the text table. That table reveals that
some politically dependent territories, e.g., the Belgian Congo and the
Federation of Rhodesia and Nyasaland, are characterized by high capital for-
mation proportions--although their per capita incomes are quite low. Also, in
several politically independent countries, financing by foreign funds is a large

2, The Roman numeral groups range from I for the highest per capita in-
come to VII for the lowest, the spread being approximately from 17 to 1.
For more details concerning this grouping see Paper I, p. 7.
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fraction of domestic capital formation--a condition of financial dependence, con-
stituting an exceptional situation that could scarcely be called long~-term. It,
therefore, seemed desirable to segregate the politically and financially dependent
areas in Panels B and C, and to provide a set of averages in Panel D for a
smaller but perhaps more representative sample of non-Communist countries.

The findings, which are based on Table 1 but also refer to some of the
detail in Appendix Table 1, may now be stated.

(a) The proportion of gross domestic capital formation to gross domes-
tic product, as shown by the group averages, varies from 14 to 23-1/2 percent
(line 6). Furthermore, it is, in general, positively associated with per capita
income, being higher in the high income countries than in the low. But the as-
sociation is not too close, and we shall have occasion to discuss the possible
reasons for the rather limited range in the capital formation proportion in as-
sociation with the wide range in per capita income.

(b) The dominant component of gross domestic capital formation is fixed
capital formation: net additions to inventories account on the average for only
1 to 3 percent of gross national product (lines 2 and 4). But whereas the relative
weight of fixed capital formation in national product declines as we move from
the high to the low income countries, than of inventory accumulation does not;
and, in consequence, its share in gross domestic (or national) capital formation
is appreciably greater in the low income than in the high income countries. We
shall consider this finding more closely when we deal with the composition of
capital formation.

(c) Changes in foreign claims are a minor fraction of gross capital
formation in the high income, industrialized countries--at least as far as the
group averages show. (The latter may conceal a combination of large positive
and negative fractions for individual countries.) However, they are a sizeable
negative fraction of gross domestic capital formation for countries in Groups -
VII--meaning that in these countries a significant share of domestic capital is
financed through foreign funds (line 8). But when the few countries in which
foreign financing is extensive are excluded, the average shares of foreign
financing in gross domestic capital formation are much smaller (line 21).

(d) The range in the gross national capital formation proportion among
groups of countries classified by per capita income is wider than that in the
gross domestic capital formation proportion. In Panel A, the range for the
wider groups is from 15-1/2 to 21-1/2 percent for the domestic capital forma-
tion proportion, from 13 to 21 percent for the national capital formation pro-
portion (lines 6 and 10). For the wider groups in the more representative
sample in Panel D, the range is from 14 to 21-1/2 percent for the domestic
capital formation proportion and from 13 to 21-1/2 percent for the national
capital formation proportion, the latter again exceeding the former (lines 20
and 22).

The wide dispersion of gross capital formation proportions within groups
of countries classified by per capita income and the relatively narrow range of
the averages for the groups raise the question whether per capita income is the
variable with which capital formation proportions should be associated. It may
well be that another index of the economic growth of countries would yield a
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closer association with capital formation proportions and a wider range in the
latter among groups of countries classified by that index. One such alternative
measure of economic growth that is easily available is the share of national
product accounted for by an extended M sector--the total for mining, manufac-
turing, and construction plus transportation and communication (designated M+).
It may be argued that if the share of the M+ sector is large, other conditions
being equal, capital formation proportions would be large because the indus-
tries in this sector produce fixed capital goods; and their great weight within a
country's economy would mean a high ratio of at least fixed gross capital
formation to gross product. Second, the capital needed for this sector, relative
to its output, may be larger than for such sectors as agriculture and services
(i. e., the sectoral capital-output ratio may be higher); and this greater relative
need for capital would also make for high capital formation proportions in those
countries in which the share of the M+ sector in national product is high. High
domestic capital formation proportions would probably mean high national capi-
tal formation proportions--although differences in the relative importance of
foreign financing might qualify the association.

For Table 2 we, therefore, arrayed countries by the share of the M+
sector in national product, utilizing for this purpose, whenever possible, the
data for the post-World War II years covered in Table 1; and divided them into
seven capital letter groups by descending shares of the M+ sector. First, all
countries were used, regardless of political and financial dependence; and the
averages in columns 2-4 are, as usual, unweighted arithmetic means (lines 1-
11). For column 5 we averaged the Roman numeral ranks of the countries in-
cluded in the capital letter groups--e. g., an equal number of I's and II's would
yield a mean of 1. 5. Then the calculations were repeated for countries exclud-
ing politically and financially dependent units (lines 12-22),

For all countries, the average share of the M+ sector drops from 57
percent in Group A to 17 percent in Group G; or using wider groups, from 57
percent in Group A to 20 percent in Groups F and G (column 2). Because of the
marked association between industrial structure and per capita income, the
average rank by per capita income also declines significantly as we move down
the array by the share of the M+ sector in domestic product (column 5). But the
decline in the Roman numeral rank of per capita income is from I 7 in line 1 to
VI 0 in line 7~-not from Ito VII, as in Table 1. The domestic capital forma-
tion proportion also drops significantly and consistently, except for the slight
rise from Group A to Group B (column 3). Most interesting is the fact that the
range in the gross domestic capital formation proportion in Table 2, lines 1-7--
from 13 to 24 percent-~is wider than that in the seven groups in Table 1, line
6--from 14 to 23-1/2 percent; and if we disregard the change from Group A to
Group B (which is similar to that from Group I to Group II in Table 1), in the
one case of a rise in the rank of per capita income in column 5 (from Group C
to Group D), there is a decline in the domestic capital formation proportion as-
sociated with a decline in the share of the M+ sector. Even for the wider groups
in lines 8-11, the range in the domestic capital formation proportion--from 13
to 23 percent--is wider than that in the wider groups of countries by per capita
income in Table 1, line 6--from 15-1/2 to 21-1/2 percent. Thus, for the
domestic capital formation proportion the share of the M+ sector is as impor-
tant a variable as income per capita.



ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

Table 2.
Proportions of Gross Capital Formation to Gross Domestic or National Product,

Countries Grouped by
P

the Share of the M+ Sector in Gross Domestic Product,

ost-World War II Years (Based on current price totals)

Groups of Countries
by Share of M+ Sector
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A. All Countries (1) (2) (3) (4) (5)
A 6 57.4 21.4 21.8 L7
B 6 48.8 23.9 23.4 I. 8
C 7 44.6 22.5 19.7 Iv.3
D 7 35.4 19.9 12,1 m. 9
E K 29,9 15.9 13.1 Iv. 4
F 7 23.2 13.5 12,1 V.1
G 7 16.8 13.0 9.3 VLO
Wider Groups
A 6 57.4 21.4 21.8 L7
B&C 13 46.5 23.1 21.4 1. 6
D&E 14 32. 6 17.9 12.6 Iv.1
F&G 14 20.0 13.3 10.7 V.6
B. Countries Excluding Politically and Financially Dependent Units
A 5 57.9 21.4 21.8 1.8
B 5 50.5 23.5 23.1 IoI.0
C 5 46.5 18.9 17.9 Im. 0
D 4 39.9 19.9 18.1 v.0
E 5 31.4 17.8 16.3 Iv.0
F 5 24,4 18.2 12.5 V.2
G 5 19. 3 15.6 14.7 V.6
Wider Groups
A 5 57.9 21.4 21.8 L8
B&C 10 48.5 21.2 20.5 0.5
D&E 9 35.2 18.7 17.1 Iv.0
F&G 10 21.8 14. 4 13.6 V.4

Entries in columns 2-4 are unweighted arithmetic means of percentage
for individual countries given in Appendix Table 1. The derivation of column 5
is described in the text.

For countries excluded from Panel B see notes to Table 1.
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To a somewhat lesser extent the same can be said of the association be~
tween the share of the M+ sector and the gross national capital formation pro-
portion--for all countries. The range in Table 2, column 4, from 23-1/2 to
9 percent is somewhat wider than that in Table 1, line 10--from 24 to 10 percent;
in the wider groups the ranges are from 11 to 22 and from 13 to 21 percent, re-
spectively.

The picture changes when we exclude the countries that, by the criteria
used throughout this paper, were either politically or financially dependent
(lines 12-22). The downward movement of both domestic and national capital
formation proportions is less consistent with the large decline in the share of
the M+ sector. The range among the seven groups in the gross domestic
capital formation proportion--from more than 13 to 23-1/2 percent-~is some-~
what narrower than the range in Table 1, line 20--from less than 13 to 23-1/2
percent; and the same is true of the wider groups, for which the range in
Table 2 is from more than 14 to 21-1/2 percent, in Table 1 from 14 to 21-1/2
percent. For the gross national capital formation proportion, the range in the
seven groups of Table 2 is from 12-1/2 to 23 percent, that in Table 1, from
13 to 24 percent; for the wider groups the ranges are from 14 to 22 percent and
from 13 to 21-1/2 percent, respectively. Clearly, it is particularly in the
politically and financially dependent countries that the capital formation pro-
portion is more closely associated with the share of the M+ sector than with
the level of per capita income; although even for the smaller sample of coun-
tries, excluding those politically and financially dependent, the share of the
M+ sector is an important variable affecting capital formation proportions,
particularly domestic.

Some further light is shed on this association when we combine, in
rather rough fashion, the grouping of countries by per capita income, with that
by the share of the M+ sector (Table 3). Within each Roman numeral group we
distinguish two subgroups--the a subgroup with the higher shares of the M+
sector, the b subgroup with the Tower shares; and then average for each sub-
group the share of the M+ sector, the gross domestic capital formation pro-
portion, and the gross national capital formation proportion (columns 2-4).
These averages for subgroups permit us to study the effect of the differences
in the share of the M+ sector in domestic product on domestic and national
capital formation proportions at a given range of income. As a check upon the
association we calculated the per capita income within each Roman numeral
group and subgroup (column 5, unweighted means of per capita income, in
U. S. dollars, except for Group VI for which the estimates are too unreliable).

In dealing with all countries (lines 1-14) we find that, except for Group
I, a decline in the share of the M+ sector from subgroup a to subgroup b is
accompanied by a drop in the gross domestic capital formation proportion.
Moreover, this decline is observed regardless of the direction of movement in
per capita income between the two subgroups. (Because of the wide margin of
error in the per capita income estimates, differences among them of less than
ten to fifteen percent cannot be ascribed much significance.) Within Group II,
the domestic capital formation proportion declines from subgroup a to sub-
group b, despite the appreciable rise in per capita income; and in the lower
income groups the proportion always declines from subgroup a to subgroup b,
even when the per capita income differentials between the two subgroups are not
significant. The findings for the sample of countries excluding the politically
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Table 3.

Proportions of Gross Capital Formation to Gross Domestic or National Product,
Countries Grouped by Per Capita Product and Share of M+ Sector in Gross
Domestic Product, Post-World War II Years (Based on current price totals)
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A. All Countries (1) (2) (3) (4) (5)

1.  I(6) High M+ shares 3 57.0 17.1 18.5 840
2, Low M+ shares 3 45.7 22,2 21,0 1,390
3. II(6) High M+ shares 3 55.2 25.7 26. 6 580
4, Low M+ shares 3 47.4 20.9 20.9 720
5. II(6) High M+ shares 3 43.2 22.3 8.8 420
6. Low M+ shares 3 28. 17 14.7 11.7 410
7. IV(9) High M+ shares 5 37.3 19.2 16.5 260
8. Low M+ shares 5 23.5 15.2 12.7 230
9. V(5) High M+ shares 3 39.9 18.8 17.0 180
10. Low M+ shares 3 30.2 15.3 12.7 170
11. VI(9) High M+ shares 5 36.3 21.6 17.3 120
12, Low M+ shares 5 22.0 12.3 11.3 130

13. VII(6) High M+ shares 3 31.5 22.5 21.7
14. Low M+ shares 3 14.6 8.5 3.0

B. Countries Excluding Politically and Financially Dependent Units (Groups
Tand O as in lines 1-4)

15. II3) High M+ shares 2 45.9 15. 8 14.6 365
16. Low M+ shares 2 30.7 14,7 13.3 410
17. IV(7) High M+ shares 4 38.8 19.9 18.3 265
18. Low M+ shares 4 24.9 15.6 13.9 225
19. V(4) High M+ shares 2 42.0 22.5 20.4 195
20. Low M+ shares 2 28.1 14.6 14.7 160
21. VI7) High M+ shares 4 32.3 16.6 15.4 125
22. Low M+ shares 4 20.8 11.8 10.8 130

Entries in columns 2-4 are unweighted arithmetic means of percentages
for individual countries given in Appendix Table 1.

Entries in column 5 are unweighted arithmetic means of per capita in-
comes, given in United Nations, Per Capita National Product of Fifty-five Coun-
tries, 1952-1954, Statistical Papers, Series E, No. 4, with the following addi-
tions: for Costa Rica the per caplia Income of Mexico was assumed; for Bolivia
that of Peru. Taiwan is omitted from Group VI.

The numbers in parentheses in the stubs indicate the total number of
countries included (except for Group VI, column 5 from which Taiwan was ex-
cluded). When the number of countries is odd, the middle item is included in
both subgroups.

For countries excluded from Panel B see notes to Table 1.
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and financially dependent units are similar although not quite so marked (lines
1-4, and 15-22, columns 2, 3, and 5).

The association between the share of the M+ sector and the gross national
capital formation proportion is not as close. In addition to the exception within
Group I, there is another within Group I, for all countries (lines 5 and 6); al-
though it is eliminated in the smaller and more representative sample of coun-
tries (lines 15 and 16). Thus we find that the share of the M+ sector is a sig-
nificant variable, affecting also the gross national capital formation proportion.3

We can go no farther here in the analysis of the association between the
share of the M+ sector in domestic product and the gross capital formation pro-
portions. That the former has significant effects, particularly on the domestic
capital formation proportion; and that these effects are particularly marked in
the low income countries is clearly suggested by Tables 2 and 3. These effects
are to be expected if we assume that a sizeable M+ sector facilitates both pro-
duction and absorption of a larger domestic capital formation proportion (and
hence indirectly also of national); and may provide the base for a larger demand
for capital investment. Despite the association found, we did not, in the analysis
below, use the grouping of countries by the share of the M+ sector or by the com-
bination of it with per capita income--for two reasons. First, while the share
of the M+ sector may affect capital formation proportions as much as per capita
income, it cannot be assumed to have as wide an effect on various other aspects
of economic structure. If then we need a single criterion of classification for
all aspects of economic structure and growth, it must still be per capita income.
Second, any combination of criteria of classification would be effective only with
an adequately large number of final groupings-~-attained in Table 3 by doubling
the number of classes distinguished. But with a limited sample of countries the
averages based on inadequately few units in many of the cells would be erratic.
We are, therefore, retaining the grouping of countries by per capita income in
the tables that follow.

Before considering the general questions suggested by the findings in
Table 1, and amplified somewhat in Tables 2 and 3, we review the data on net
capital formation proportions, again for the non-Communist countries (Table 4).
The entries in Panel A relate to the same years and have been derived by the
procedures described in connection with Table 1, but the necessary data are
available for fewer countries.

Capital depreciation, or to use the terminology of the United Nations ac~
counts, provision for the consumption of fixed capital is assumed to cover "the
current value of wear and tear and foreseen obsolescence of all fixed capital as

3. The crude attempt in Table 3 to distinguish the effects of the share of the
M+ sector from those of per capita income differentials could perhaps
have been handled with more apparent neatness through multiple correla-
tion. But the margins of error in per capita incomes are wide, particu-
larly in the low income, less developed countries; the regressions are
clearly non-linear; and there is no reason to assume that the variances
will stem from normal distributions of deviations. It seemed better to
employ the cruder methods, and not to move too far from the identity of
the countries.



13

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

G'6 6°6 9°0T 8°'¢l
1 iat g1 L
8°IT 62T S¥%T 291
e1 ¥1 el L
9'L6 T'€C LOV T'T¥
21 e1 Al L
6°0F 6°SE G'LE 6°EP
(1) e1 11 L
(171) (o1) (6) (8)
oA A m I
BIA A O

sdnoan JIspim

(98ed xau uo panurjuo))

02t 6°L Pt 1°6 G°'¢ L9T 8°¢T (%) uonyxodoad
g 8 g 6 9 L L SITIIUNOD JO JqUUINN

JoNpoId TeUOIJEN SN O} uotyemoq Tejrded 19N

62T 21T T'€T 1T €%T H9T T I (%) uonzodoxg
g 8 g 6 9 L L S3TJIJUNOD JO JIQUINN

1onpoId 913sawod 9N 03 uorjemrod rejide) orysemoq 19N

€8 ¢€cy €06 0'Ge 6°TF V6 TP (%) oney
4 8 g 8 9 9 L S31JJUNOD JO JAQUINN

uorjemIog Teyde) of}sawoq ss0Jn 0} uofjdmnsuo) rejde)

L0 LLP 6°€€E L9E €°G€ L8  6°tP (%) oned
4 9 4 6 4 L L S91JIUNOD JO JIqWINN

uorjewrIog Teyrde) paxiq ssSoJr 03 uopidwnsuo) rejrde)

V UOHBIMOTED :S3LIIUMOD IV 'V

E GV @ 3 6 @ 8 mnsﬁo%&smosé
oA IA A Al m i 1

jonpoxd ejde) 1ad Aq sayrjuno) jo sdnoan

(8730} 991Jd JuUaJIIND UO pased) SIEd

‘yonpoxd eNdeD Iad Aq padnoln saluUNO) ‘3oMpold TEUOTIEN JO O138wo( 39N O3 UoTemIod Tende) 38N jo suoitodorg
‘¥ 91qelL



CAPITAL FORMATION PROPORTIONS

14

$0°9

1°9%

T°¢T

9180

8T
€01

€8°G

G°GT

81

(171)

€6°G

boe

¢St

€160

LT

6°TT

8G°G

8°91

LT

(o1)

8L '8

6 "6%

9°LT

G18°0

€1
L°€ET

6S '8

1°Te

€1

()

698

{08 4

0°12

666 0

8°€eT

28°8

¥'1e

(8)

667 L6°9
G'8e T1°8F
PIT GBI

GEL'0 088°0

8 o1
60T ¥°0T1
96°€  90°L
0°%T  L°91
8 o1
(L) (9)

6 'G

L°€e

991

006 "0

0°¢r

€€°G

9°LT

()

16°6G

0°8¢

Sv1

16 °0

11
[413

TL°G

€91

1T

(2]

6Z'L GE'6
v0L £°6¢
€01 8°€2
G650 £€00°T
9 L
LIT  9°6T
GL'L 3T'6
68T ¥°€C
9 L
(g) (2)

69 '8 (%) 3onpouxd 1euoryeu

ss048 03 uopydwnsuod
Tendes ‘orjex paArraq
(%) uorjemrroj reyded
s8018 0} uorj}dwnsuod
Tended ‘orjed paArxaq
(%) yonpoxd

TeuOI}eU SS0J3

03} uorjewmoj rejrded
ss018 ‘uorjrodoag
UOT}eW IO}

Teyded o13sawmop
S80I8 03} uorjewW IO}
1e}1des ssox3 ‘opyey
8 GT pue T saul|
Ul S3TJJUNOD JO JIQUINN
(%) yonpoad

91)SdWop }3u 0} uop}

-ew oy Tej}Ided or}sswop
j9u ‘uorjrodoad paaraaqg
(%) ¥onpoad d13sawop
$8013 0} uor}dwnsuod
Tendes ‘oryel paArraq
(%) 1ompoxd

op3sawop ssoa3 0}
uorjew o) 1ejIded oriseowm
-op sso0x3 ‘uopyrodoxg

8 01 aury
U] S3TJJUNOD JO JIQUINN

N84

0°12

666 "0

8°¢eT

¢8°8

v°1e

€ uopjemoTE)
m

isaTnuUNo) IV 'd

(-ju0D) ¥ ar1qeL



15

GI6°0 €26°0 $96°0 ¥68°0 LL6'0 068°0 G06°0 €00°T

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

(98ed 3xau uo panurjuo))

(%) uorjewao;j Tejrded
§8013 03 uorydmnguod
Teyded ‘orjel paAlgad ‘9%
(%) yonpoxd
Teuoljeu ssox3
03} uoyrjewmIoj [eyrded
ssoa3 ‘uopjrodoxd °Gg
UOT}emW IOJ
Teltded o1)sowop
SS0I3 0} UOT)eW JOJ
1e31ded ssoad ‘oryeyd ‘yg
GC pue $g sauly ug
SO1IJUNOD JO I3qWINN ‘€7
(%) 3onpoxd or3semop
}9u 03 UoT}eWIO}
1eNded oyysawop jau
‘uopjrodoxd paAraaq ‘gz
(%) 3onpoad or3somop
88013 0} uopydwnsuod
Tended ‘opjex paArIag ‘13
(%) 3onpoxd
J13sawop ss018 03
uoryewr o} rejdes opysam
-op ssoxd ‘uonjaodoxd Qg
0g aul
Uuf S9TJJUNOD JO JAquNN °6T

€ UOHEMOTED :SIUN juspuadaq ATTEIouEUld pUe A[[ed1I0d SUIPMOXH SI1AJUN0) D

(%) 3onpoad jeuoryeu
jau 03 uorjewroy reyded
j9u ‘uorjaodoad pasraag "8I



CAPITAL FORMATION PROPORTIONS

16

*I 9Iqe], 0} S3j0U 338 ‘) [oUEJ WIOJJ PIPN[IXS SITIIUNOD IO

‘00T 4q PSPIAIP ‘(L °0F) 6 UWN[OD ‘p U] Ul AIjuUsd 3q} PuUB (T *Tg) 6 UWMIOD ‘QT auyy Uy Axjus
ay} jo jonpouad ayg} sy (@G °g) 6 UWNOD ‘IT AUl Uf Axjud oy} ‘sydwrexs J04 °)-] SUWN[OD U} SITIJUS PIALISP 9y} Surderoae
£q jou ‘summyod 3sayj} uj syuauodwrod 3y} WO} AJ}OIITP POJENOTED XM [T-8§ SUWN[OD U} SI[IJUS PIALISP YL

*(001/L2 @WT - T) + (00T/92 dUI - T) X (GZ duF) :8g SUIT
(00T + 92 SUII X G 2ujl) :Lg durl

*(pg oull_+ p 3upy) :9g SUIT

*22 PU® ‘Iz ‘6 SAUIl ‘T SIqBL WOI} :GZ pue pg ‘gg SAUIT
*(001/12 duIl - 1) + (00T/% W - T) X (0g dWT) :gg durl
(00T + ¥ SUl X 0Z auj[) :[g SUrl

‘02 PUE @1 SAUI ‘T 9IqeJ, WOI} :0g-§] SOUIT

*(00T/LY dUlT - T) + (00T/9T AUl - T) X (GT duly) :g] OUlT
(00T + QT AUIl X 9T duUY) :)] duyl

(1 oWl + § auWyy) :97 dury

‘0T pPUE ‘g ‘), SIUI ‘T A[QBIL, WO :GT-€] SaUIT

*(00T/1T Uil - 1) + (001/¥ 3Ull - T) X (0T Ul :gI dUIT
(00T + OT SUII X p 8ul]) :[] SUIT

‘9 pUE G SAUIT ‘T SIqeL WOJ] :0] pu® g SauUlI

g 91qe], x7puaddy Uy UaAL3 SaTIUNOD TenplAIpul J0] soBejusdorad jo suesw OIBWYIIIE pagStamun g pue ‘g ‘y ‘g seur]

1°8 12NN L€l G°eT €6 v°L €°¢el ¢ 01 (4] 6 ¢t G'e1 (%) ¥onpoad reuoryEU
J3u 0} uojjewr oy yejrded

j9u ‘uorjzodoad paArrsg ‘gz
4] 10°9 G6 8 69°8 €L°¢E 29 ¥9°¢ LT9 2e°L 1] 69 '8 (%) 3onpoad reuoryeu
ss0x3 0} uorjdunsuod

Teyded ‘opjer paarrad °Lg

(11) (o1) (6) (8) (L) (9) (s) ¥ () (2) (1)

(-uo0)) ¥ 3qeL



ECONOMIC DEVELOPMENT AND CULTURAL CHANGE 1

well as accidental damage to it." (United Nations, Yearbook of National Ac-
counts Statistics, 1958, New York, 1959, p. xv). The difficulties in making a
proper estimate of this elusive process are well-known and need not be dis-
cussed here. For a number of countries, notably the United States, the esti-
mates are based on legally permitted depreciation charges, which are calculated
at original rather than replacement costs. And, in general, the allowance in
question, particularly in the developed and industrialized countries, is largely
for technical and demand obsolescence-~-not for physical wear and tear; so that
replacement means additions to rather than mere preservation of productive
capacity of capital.

Capital consumption ranges between 31 and 48 percent of current gross
fixed capital formation and is, with erratic variations, about the same for high
and low income countries (line 2). It is not easy to explain the absence of varia-
tion in the fraction. Offhand, one would expect that the secular rate of growth
in gross fixed capital formation would be higher in the high income than in the
low income countries; and given general similarity in the bases of estimating
capital consumption, particularly the assumed economic life spans of durable
capital goods, this would yield a lower ratio of capital consumption to gross
fixed capital formation in the high income countries. On the other hand, as is
noted in Table 6 below, long-lived construction was at least as high a propor-
tion of gross fixed capital formation in the low income as in the high income
countries: 61 percent in Groups VI and VII, compared with 59 percent in
Group I, 54 percent in Groups II and III, and 57 percent in Groups IV and V.
Furthermore, in recent years the growth of gross fixed capital formation may
have accelerated more in the less developed countries than in the more devel-
oped--which, like the higher share of long-lived construction, would also make
for a lower ratio of capital consumption to gross fixed capital formation in the
low income countries. But these are conjectures, and an adequate explanation
of the findings in Table 4 would require a close examination of the procedures
used in estimating capital consumption and of the details underlying them in the
individual countries.

Whatever the explanation, if we accept the ratios of capital consumption
to gross fixed capital formation and the related ratios to total domestic capital
formation, i.e., including inventory accumulation (line 4), we can, for 47
countries derive the average proportions of net domestic capital formation to
net domestic product (line 8) and of net capifal formation to net national product
(line 8). R should be noted that the entries in these lines are unweighted means
of the proportions for individual countries.

For the seven groups the movements of the net domestic and national
capital formation proportions are erratic: the averages for Groups V and VI
are larger than those for Groups I, IV, and VI. The wider groups yield a
greater semblance of orderly association: the net domestic capital formation
proportion declines from 14 or 14-1/2 percent in Groups I, and I and II, to
12-1/2 percent in Groups IV and V, and about 12 percent in Groups VI and VII;
the net national capital formation proportion drops from about 14 percent in
Group Ito 10 percent in Groups IV and V, and 9-1/2 percent in Groups VI and
VII. But the range in these net capital formation proportions is quite narrow
and the erratic movement among the seven Roman numeral groups qualifies the
association.
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One difficulty is that capital consumption data are not available for as
many countries as are gross capital formation data--particularly in Group VII
with only 4, compared with 8 in Table 1; and if we were to exclude the politically
and financially dependent units, the number of countries would be rediced even
further. We, therefore, thought it best to accept the estimates in lines 2 and 4
as the best available, based on the most comprehensive coverage; and assume
that the ratios of capital consumption to gross domestic capital formation for
all countries need not be significantly different from those for countries ex-
clusive of politically and financially dependent units. 4 It thus became possible
to apply the average capital consumption ratios to the average gross domestic
and national capital formation proportions available for the larger number of
countries; and derive an alternative set of net capital formation proportions.
In this alternative calculation, designated B, we avoid the errors that could be
introduced by the use of the smaller sample in Panel A into the calculation of
any fraction other than that of capital consumption to gross domestic capital
formation.

The precise steps of calculation B are described in the notes to Table 4,
and we need only state here that they involve the linking of the capital consump-
tion ratios of Table 4 to the gross capital formation proportions of Table 1.
One point should, however, be noted. The group averages of net capital for-
mation proportions derived from group averages of capital consumption ratios
and of gross capital formation proportions--rather than from net capital for-
mation proportions calculated for individual countries--are in fact sets of
weighted, rather than unweighted, means. Thus, if we had calculated the ratio
of capital consumption to gross domestic product for each country, and then
averaged the ratios unweighted, the averages would have been somewhat dif-
ferent from those given in line 11. I only because the weights reflect all coun-
tries in a group, the resulting averages may well be less erratic than the
unweighted averages. 5

4, The comparison is in fact provided in Table 18, line 5. The difference
is large only for Groups VI and VII combined (narrower Roman numeral
groups cannot be shown because the number of countries is too small).
Exclusion of the dependent units would have made it impossible to esti-
mate the ratio of capital consumption to capital formation in Group VI
and perhaps in Group VI. We, therefore, retained the assumption; al-
though it could be dropped and alternative calculations for the wider
groups carried through. The findings would not be affected much.

5. Let a1 designate the capital consumption ratio and b; the gross domestic
capital formation proportion for country 1; ag and bg for country 2; etc.
Then for each country the ratio of capital consumption to gross domestic
product is the product ab, and the unweighted mean of the latter for the
n countries in calculation A is (ajb; +agbg+. ...a5by)/n. In calcula-
tion B, the average is [(aj+ag+...a,)/n x (by+bg+ ..by)/n]. The
latter result would be obtained in calculation A, if ajb; were weighted
by (by+bg+....by)/by; agbg by (bg+bg+....b,)/bg; etc. I by happened
to be erratically small &arge), abj would be raised (depressed) be-
cause the fraction used as its weight would be raised (depressed) by the
downward (upward) error.



ECONOMIC DEVELOPMENT AND CULTURAL CHANGE 19

Although the general pattern of the association between per capita in-
come and net capital formation proportions in calculation B is not too different
from that in calculation A, it has important advantages. The pattern is more
systematic. The exclusion of the politically and financially dependent units
from the calculation of the capital formation proportions still leaves an adequate
sample. Finally, the range of the net capital formation proportions is wider
and less erratic. If then we emphasize the averages for the smaller but more
representative sample of countries in Panel C of Table 4, the findings can be
simply stated. First, the net domestic capital formation proportion varies
from 9 to 16 percent among the countries grouped by per capita income, and
there is a significant positive association between it and per capita income
(line 22). For the wider groups, the range is from 14 percent for Groups I and
Il and I, to slightly over 9 percent for Groups VI and VII. Second, the range
in the net national capital formation proportion in association with per capita
income is even wider (line 28). For the larger groups, it moves from more
than 13-1/2 percent in Groups I and II and III, to about 8 percent in Groups VI
and VII. In other words, the net capital formation (or savings) proportion in
the less developed countries is no more than six-tenths of that in the higher in-
come, more developed countries.

Our review of comparative evidence on the over-all capital formation
proportions must include the scattered and uncertain data available for the
Communist countries (Table 5). In addition to the general problem of re-
liability of these data, many of them for countries with relatively brief experi-
ence in statistical collection and analysis, there are three bothersome ques-
tions. First, for all the countries except the U.S.S. R., for which recalcula-~
tions have been made by Western economists, capital formation is shown as a
proportion of net material product--a nationwide aggregate that excludes
services not embodied in commodities, such as government administration,
defense, personal services, passenger transportation, and the like. Since the
numerator, capital formation, is less affected by such omissions than the de-
nominator, aggregate national product, the ratios shown are exaggerated,
compared with the ratios in Tables 1 and 4. Second, since the denominator is
net material product, the implication is that the numerator is net capital for-
mation, i.e., after allowance for capital consumption. But we have no infor-
mation on the derivation of the capital consumption charges; nor is there any
evidence of an incentive in the Communist countries for adequate provisions
for capital consumption similar to that furnished in the non-Communist coun-
tries by the taxation on income of business units, the allowance of capital con-
sumption charges as legitimate deductions for tax purposes, and competition
among business units in the free markets. But if we assume that these are net
capital formation proportions, they should be reduced by from 10 to 20 percent
to allow for a deficient denominator. Their conversion into gross capital for-
mation proportions would involve a rather moderate adjustment since the rate
of fixed capital formation in the Communist countries has accelerated markedly
and the ratios of depreciation charges to current gross fixed capital formation
should be relatively low--perhaps no more than a quarter.

But the major difficulty with these ratios lies in their valuation base,
particularly in the comparative pricing of capital formation and the rest of the
national product. The Communist countries have the power to change internal
price relations; and if they desire to accelerate the rate of capital formation,
they can attach higher prices to the factors producing capital goods and lower
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Table 5.

Proportions of Capital Accumulation to Net Material Product, Communist
Countries, Post-World War II Years (Based on constant price totals except
for lines 9-11, which are based on current price totals)

Country Period Proportion (%)

1. Bulgaria 1952-1957 20.0
2. China (Mainland) 1952-1956 21.2
3. Hungary 1951-1954 30.1
4. Hungary 1955-1957 14.8
5. Hungary 1951-19572 23.5
6. Poland 1951-1954 22,9
7. Poland 1955-1957 21.0
8. Poland 1951-19572 22,1
9. Poland 1955-1957b 18.8
10. Yugoslavia, gross 1952-1956b 29.7
11. Yugoslavia, net 1952-19560 21.8
12, U.S.S.R., gross investment to
gross national product 1953 26
13. U.S.S.R., gross investment to
gross national product 1957 25

a. Average of entries in lines 3 and 4 or lines 6 and 7 weighted by num-
ber of years.

b. Specific adjustment for net balance of imports and exports.

Lines 1-11: United Nations, Yearbook of National Accounts Statistics, 1958,
New York, 1959.

Line 12: Trends in Economic Growth, Joint Committee on the Economic
Report Print, 83rd Congress, 2nd Session, Washington, 1955, Table X-3,
p. 284,

Line 13: Comparisons of the United States and Soviet Economies, Joint Economic
Committee Print, Part II, 86th Congress, 1st Session, Washington, 1959,

p. 535, Table 3.
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prices to factors producing other, largely consumer, goods. As a result, capi-
tal formation will be overvalued and consumption undervalued compared with
their valuation in countries where the market is allowed to determine prices.

In at least one case, that of Mainland China, Dr. T. C. Liu's calculations show
that the ratio of net domestic investment plus government consumption to net
domestic expenditures in 1957 was 25 percent when the valuation was in 1933
prices (relatively free market) and as high as 36 percent when the valuation was
in 1952 prices (government determined prices under the Communist regime). 6
Conversely, if a Communist regime wishes to eliminate excess purchasing
power of consumers, it can attach high turnover taxes to consumer goods, while
keeping the prices of capital goods down to permit their easier absorption; and
if the components of national product are estimated at final prices, the bias may
be in the opposite direction. Finally, the whole problem is complicated by the
distortions produced by the lag of price weights behind changes in costs under
conditions of marked changes in the scale of production. We are thus dealing
with a highly uncertain set of indicators and our conclusions must be taken as
suggestive rather than substantive findings. The latter would require an inten-
sive study of the data for each country--a project beyond my competence and
the scope of this paper.

Let me then state the tentative findings as follows. First, it seems that
the net capital formation proportion, on bases comparable with those observed
in Table 4, would range in the neighborhood of about 15 percent. This allows
for a reduction of about a tenth to a fifth to offset the omissions in the denomi-
nator, and a further reduction of a few percentage points to allow for the price
biases. The correct level may well be a little higher or lower; but this figure
seems close enough to the 20-odd percent for the net capital formation propor-
tions in Table 5 as well as to the 25 percent for the gross capital formation
proportion for the U.S.S.R. Second, the capital formation proportions for the
several Communist countries are strikingly similar, if the full period is taken
into account. As calculated, they hover around 20 percent--despite the wide
range in per capita income from its high in the U.S.S.R. to its low in China and
Bulgaria. 7

6. See ""Structural Changes in the Economy of the Chinese Mainland, 1933
to 1952-57,'" American Economic Review, Papers and Proceedings,
Vol. XLIX, No. 2, May 1959, pp. 84-93, particularly Table 1, p. 86.
Another estimate by Choh-Ming Li, yields a net capital formation total
(at 1952 prices) of 57.5 billion yuans, and a net national product total of
552, 6 billion yuans for 1952-57, or a net capital formation proportion of
only 10. 4 percent (see Economic Development of Communist China,
University of California Press, 1959, Table XXX1I, p. 136).

1. This uniformity of capital formation proportions among Communist coun-
tries may be a statistical illusion. I the upward bias in the estimates
is greater in the low income countries, a correction for it may yield
capital formation proportions significantly lower for them than for the
high income countries. On the other band, it may well be that the forced
drive for industrialization lifts the capital formation proportions in the
low income countries to as high a level as in those already more devel-
oped--despite the much lower per capita consumption in the former.
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IO0. The Limits of Capital Formation Proportions

Two questions are suggested by the findings in Tables 1 to 5. First, why
is the range in the capital formation proportions, domestic and even national,
relatively narrow, even for the non-Communist countries? Second, why have
the Communist countries, despite the compulsion and authoritarian drive to
maximize capital formation, failed to raise their capital formation proportions
above the approximate level of 15 percent on a net basis, or of 25 percent on a
gross basis? Both questions can be reformulated for more effective discussion
into questions in terms of the lower and upper limits of the capital formation
fraction. Apparently, some constraints operate over the long period to prevent
the capital formation proportions from either falling below a minimum or rising
above a maximum level.

The problem of the lower limit is most directly relevant to the national
rather than the domestic capital formation proportions: for the poorer countries
the latter are usually higher than the former. It is, therefore, legitimate to ask
why their national capital formation proportions (in Tables 1 and 4), the country-
wide savings rates, are so high, despite their low per capita incomes. And the
question leads to two others. First, is this relatively high nationwide savings
fraction in the less developed countries a recent phenomenon not typical of their
longer term past? Second, (whether or not the answer to this question is 'yes'),
are there lower limits to the long-run national savings fraction?

If we may begin with the latter question, the first relevant observation is
that within a country differences in income level among various population groups
are assoclated with a wide range of differences in the savings-income fraction. 8
True, these findings are usually based on size distributions of income affected
by transitory elements, and distorted in various other ways. But with all the
qualifications recognized, one can hardly doubt that if a country's population
were classified by secular levels of income, many important groups at the bot-
tom of the array at any given time would have no savings or actually dissavings;
while others in the upper ranges would have quite high savings fractions. There
seems little question that the range of the savings fraction among income groups
within a country is far wider for the same ranges in per capita income than the
range that we found in international comparisons--of less than 2 to 1, while per
capita income ranged at least from 10 to 1.

There is no contradiction between these findings. Setting aside for the
moment the origin of a country's savings in its non-personal institutions--
business corporations, public corporations, and governments--one can reason-
ably argue that even the personal savings-income fraction varies much less

8. To cite a single example, for the United States: in 1950 the top tenth of
spending units (in the Survey of Consumer Finances) accounted for 29
percent of income, and had a savings-income ratio of 20 percent. The
lower nine-tenths of spending units accounted for 71 percent of income
and had a savings-income ratio of 3 percent. The range from 3 to 20
percent in the savings-income ratio was thus associated with a range
from 0.8 to 2.9, or less than 1 to 4, in income per unit (see Simon
Kuznets, Shares of Upper Income Groups in Income and Savings, National
Bureau of Economic Research, 1953, Table 54, p. 216).
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among countries than among income groups within a country. The members of
the latter are at different phases of their secular life cycle and the failure to
save in some phases is a rational adjustment either to future prospects or to
past performance. Thus, the younger members of the labor force, particularly
in the early years of family formation, are often dissaving--drawing partly on
their own past savings and partly on credit in expectation of the secular rise of
their incomes and eventual reduction of their expenditures; and the retired or
near-retired members of the labor force are also dissaving--drawing upon the
fruits of their past work. In a sense the international situation is analogous to
this differentiation within a country: nations with future prospects and pressing
needs may finance much of their domestic capital formation by capital imports,
and those that have reached maturity may to some extent draw upon their past
external savings. But the analogy is limited since no country can incur net
dissavings for any length of time without impairing its economic standing and
thus losing these capital imports. Moreover, the very inequality of the size
distribution of income within a country makes for positive, rather than nega-
tive, aggregate personal savings: the groups at the higher levels of per capita
income are in a position to save. Indeed, the general process by which a popu-
lation adjusts, at different economic levels, to the economic potentials provided
by its aggregate product, is such that the consumption levels of contiguous
economic levels are closely related and the upper income groups, even in low
income countries, perforce have positive savings (although their incomes may
be low compared with those of middle or even some low income groups in the
developed countries). 1t is unrealistic to suppose that all such positive per-
sonal savings will be absorbed by loans to other members of the community for
consumption purposes; part must be used to finance capital formation.

If one adds to personal savings the savings that originate in the business
corporations and in the government~-under the assumption of political stability
and minimal administrative efficiency-~-it would seem that a positive nationwide
savings fraction characterizes any country, no matter how underdeveloped and
how low its per capita income. This, of course, would be true of the longer run:
in the short run a natural calamity, e.g., a poor crop, or a man-made calamity,
e.g., a war, can produce negative countrywide savings--even in highly devel-
oped countries, which are subject also to the effects of sharp cyclical contrac-
tions.

One final observation on the lower limit of capital formation proportions
in the non-Communist countries relates to the pricing problem.“ The capital
components may be valued at higher prices, relative to prices of consumer
goods, in the less developed countries than in the more developed countries.
The relative cost of producers' durable equipment, particularly, is much lower
in the more advanced, industrialized countries. The magnitude of this relative
price problem is not negligible and can be illustrated by the figures for 1950 for
Italy. In the tabulation below, we show the percentage proportions of gross
capital formation to gross national product with Italian price weights, i.e.,
using Italian prices for capital and consumer goods, and with U.S. A. price
weights.

9. I am indebted to Professor Nicholas Georgescu-Roegen of Vanderbilt
University for calling my attention to it.
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Percentage Proportion of Gross Capital
Formation to Gross National Product for
Italy, 195010

Italian Price Weights U.S. A. Price Weights

Producers' durable equipment 10.0 4.0
Construction:
Residential 2.2 3.3
Other 5.6 5.3
Total 7.8 8.6
Gross fixed capital formation 17.8 12.6
Inventory accumulation 1.3 1.1
Net exports 0.1 0.1

Total gross capital formation,
sum of above 19.2 13.8

The relative prices of machinery and equipment and, to a much lesser
extent, of 'other' construction were much higher in Italy than in the United
States; whereas the relative prices of residential construction were lower. The
use of the price weights of the higher income country (U. S. A.) not only reduced
markedly the aggregate capital formation proportion for Italy but also changed
significantly the distribution of capital formation among types of capital goods.

If this bias is generally true, the use of the price weights of the more
advanced countries would lower the capital formation proportions we now show
for the underdeveloped countries. Therefore, one further explanation of the
lower limit of the capital formation proportions in the less developed countries,
as they are calculated in Tables 1 and 4, may be that, if some minimum of real
capital formation is required, its high relative pricing in the less developed
countries magnifies the capital formation proportions. In other words, these
proportions, although they may be true as savings proportions, may be exag-
gerated as measures bearing upon real capital stock and product.

However, this upward bias in the capital formation proportions in the
less developed countries may be offset by the failure to record substantial
amounts of non-monetary capital formation. Thus for India, Wilfred Malen-
baum's estimates suggest that in 1950/51 non-monetized investment constituted
over a quarter of total net domestic investment. 11 Omission or understatement

10. Calculated from Milton Gilbert and Irving B. Kravis, An International
Comparison of National Products and the Purchasing Power of Curren-
cies, The Organization for European Economic Cooperation, Paris, no
date, Table 30, p. 119.

11. See East and West in India's Economic Development, National Planning
Association, Washington, 1959, Tables 1 and 3, pp. 18 and 28.
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of such investments in the low income countries, in which the non-monetary
sector accounts for a large proportion of total product, is quite likely. But we
cannot at present balance the upward bias due to high relative prices of capital
goods against the downward bias due to the omission of non-monetized invest-
ment.

In any case, illuminating as the preceding observations are for any in-
terpretation of capital investment in real terms, they do not touch upon the lower
limit of the national savings fraction--except to suggest that the latter can, ina
sense, be propped up by the need for a minimum of supplies of real capital, par-
ticularly of the higher priced types of machinery and equipment. We can termi-
nate the discussion of the first question by asserting that under the assumed
conditions of political stability and internal and external peace the lower limit
of the long-term national savings proportion is significantly above zero.

However, we can argue, in response to the second question, that the
fractions shown for the low income, underdeveloped countries for recent years
in Tables 1 and 4--omitting the Communist countries for the time being--are
too high to be plausible approximations to the fractions in the long run,
especially in those countries in Asia and Africa (and some in Latin America) in
which long-term population growth was, until the very recent decades, quite
moderate.  For if we assume that population grew less than 1 percent per
yearl2 and that per capita income did not rise significantly, a long-term net
capital formation proportion as high as 8.1 percent, or a net domestic capital
formation proportion as high as 9.2 percent (see Table 4) is inconsistent with
what we know, or can reasonably assume, about the reproducible capital-output
ratios in the less developed countries. The evidence assembled in Appendix B
of Paper IV suggests an average reproducible capital-output ratio for the less
developed countries of between 2-1/2 and 3-1/2; and a recent estimate for 1950
for India (1.8) is much lower. 13 A net national capital-output ratio of 3.0 and a
net capital formation proportion of 8 percent would mean an annual rate of
growth in net national product of 2.7 percent; and with population growing, let
us say, 1/2 per cent per year, would mean a rise in real income per capita of
about 2.2 percent per year, or doubling in about 32 years. No such rise in per
capita income could have occurred from the mid-19th century to the present in
the populous countries of Asia (except Japan) or among the indigenous popula-
tions of most African and many Latin American countries. Indeed, if we assume
no rise in per capita income, a capital-output ratio of 3, and a 0.5 percent per
year rise in population, the implicit net capital formation proportion would be
1.5 percent.

12, From 1850 to 1900 the population of Asia grew at the rate of 5. 5% per
decade; that of Africa at the rate of 7. 1% per decade. For 1900-50 the
corresponding rates of growth per decade were 8. 2% for Asia and 7.1%
for Africa (see United Nations, The Determinants and Consequences of
Population Trends, New York, 1953, Table 2, p. 11).

13. See Paper IV, Appendix Tables 2 and 3, pp. 63 and 65. For the recent
estimate for India see Raymond Goldsmith and Christopher Saunders,
ed., The Measurement of National Wealth, Income and Wealth, Series
VI, International Association for Research in Income and Wealth,
London, 1959, Table VI, p. 32.
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While this may be too low an estimate, an assumption of insignificant
growth of per capita income over the long run, a secular capital-output ratio of
between 3 and 5, and a rate of growth of population of 1 percent per year (which
is quite high even for some of the less crowded underdeveloped countries),
would yield an implicit net capital formation proportion of less than 5 percent.
It seems reasonable to suggest that this proportion in the long run must have
been not over 5 percent in most of the underdeveloped countries, except those
in Latin America. It follows that the international spread in the net (and gross)
capital formation proportion over the long period before the recent years was
probably much wider than in recent decades--from 5 to 15 percent or more.

However, these greater differences between the high and low income
countries in their net capital formation proportions were not necessarily a
major factor determining the marked differences in their rates of growth and
the growing disparity in their per capita incomes. Despite possible differences
in the capital-output ratios, and differing relations between material capital
investment and other productive factors, the net capital formation proportions
themselves may have been only the symbol, the outward index of far more im-
portant underlying factors that determined the rates of growth. And yet it is
useful to record that, insofar as the empirical data permit some reasonable
inference, the relatively narrow range in the net capital formation proportions
among countries grouped by per capita income, shown in Tables 1 and 4, was
probably true only for the post-World War II years; and that the range over the
longer past, say from the mid-19th century to World War II, must have been
much wider.

We turn now to the upper limit on the capital formation proportions,
again dealing with the proportion of national capital formation to national
product. The first relevant observation is that, given the growth of per capita
income noted in the developed countries, net capital formation proportions far
higher than 15 percent seem feasible. Thus, if per capita income grew at a
rate of some 20 percent per decade, and if the initial capital formation propor-
tion was say 10 percent, within less than 40 years per capita income would have
doubled; and if all of the increase in income per capita was used for capital
formation, the capital formation proportion at the end of four decades would have
been more than 110 over 200, or over 55 percent. Note that in many countries
with such rises in per capita income, the initial levels of per capita consump-
tion were satisfactory by the standards of the time, and no apparent great hard-
ship is involved in assuming the allocation of the entire increment in per capita
income to capital formation. (We could allow for the gradual rise in the capi-
tal formation proportion and its effect on the rise in per capita income; but there
is no need to complicate the illustration.) The point is simply that a sharp rise
in per capita income even with a relatively moderate net capital formation prop-
portion of 15 percent would permit secularly higher net capital formation propor-
tions than have been recorded.

At best, the net capital formation proportions have not gone much above
15 percent, either in the non-Communist or in the Communist countries. The
explanation is perhaps easier for the former than for the latter. After all, in
the non-Communist countries personal savings have been a major source of net
capital formation financing; and the decisions by individuals on the use of in-
come under conditions of technical progress and social change which supplied
continuous stimuli to expanded consumption and reduced the propensity to save,
could easily limit the overall national savings fraction. Briefly, the limits on
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the national savings rate can be viewed as the result of a complex of factors that
restrict net savings by households, net retained profits of corporations, and net
savings of governments--all expressed as fractions of national product. In a
free market society, the checks upon the net savings of governments can be as-
sociated with the effort to limit government's role in economic activity to the
indispensable types of overhead capital where the social returns much exceed
the private. The limits upon net income retention by business corporations are
set partly by the control over corporations of the public security markets, and
partly by the income taxing power of government. And the limits upon personal
savings stem partly from the restraints upon inequality in the size distribution
of income, which prevent the share of upper income groups from rising and, in
fact, in many developed countries in recent decades brought about a decline in
this share; partly from the fact that savings in the middle and lower income
ranges can be justified only in terms of a calculated choice between future and
current consumption, a choice that sets a fairly low upper limit to the savings-
income rate for groups below the top. It would be a bold analyst indeed who
could, with this analytical skeleton at hand, demonstrate that these factors
determine a maximum net capital formation proportion of 15, rather than 10

or 30 percent. Yet there is no puzzle about the limit on the national savings
rate in countries that are sufficiently free to allow, if not complete consumer
sovereignty, at least a dominant weight to personal decisions concerning the
allocation of resources between the present and future; and that are sufficiently
dynamic and responsive to pressures of economic groups to damp and ame-
liorate income and other inequalities arising from the operation of free
markets. 14

The case of Communist countries is somewhat more puzzling, for here
we have nations which, with ruthless exercise of authoritarian power and with
severe curbs on the consumption demand of households, attempt to maximize
the production of capital equipment. It is apparently so much a major goal of
Communist society that the slogan '"Accumulate, accumulate! That is Moses
and the prophets!"l‘ir“1 appears to be a fair description. Under such conditions
why should the net capital formation proportion hover between 15 and 20 percent--
even in a country like the U.S.S. R. which presumably has had plenty of experi-
ence with centralized planning and emphasis on capital accumulation ?

14, For a more detailed discussion of the factors that limit the national sav-
ings or net capital formation rate in a country like the United States see
two of my earlier papers: ''Proportion of Capital Formation to National
Product, " American Economic Review, Papers and Proceedings, Vol.
XLII, No. 2, May 1952, particularly pp. 509-13 and 521-24; and "Inter-
national Differences in Capital Formation and Financing, ' in Moses
Abramovitz, ed., Capital Formation and Economic Growth, Princeton
University Press for the National Bureau of Economic Research,
Princeton, 1956, pp. 19-111, particularly pp. 46-50 and the appendixes
referred to therein. Further detailed discussion of the United States
record is contained in my Capital in the American Economy: Its Forma-
tion and Financing, National Bureau of Economic Research, mimeo-
graphed, in press by mid-1960.

14a. Karl Marx, Capital (Modern Library ed.), New York, 1937, p. 652.
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We cannot answer the question by a detailed examination of the statistics
for the Communist countries. As already indicated, such a task is beyond our
competence; and we hope that our inference that the net capital formation pro-
portion even in the Communist countries does not exceed in the long run (at
least in the past) about 15 percent (give or take a few percentage points) is con-
sistent with the available evidence. The purpose here is to consider in rather
general terms what may be involved. We shall not assume that the initial struc-
ture with which we deal is one that follows immediately upon a revolution and
collapse of the preceding social order--conditions under which all Communist
regimes actually begin. Rather we shall assume fairly normal initial levels,
i.e., relatively full utilization of resources within an established social frame-
work, and consumption levels that, if not necessarily ample, are at least ade-
quate for a minimum standard of living.

A hypothetical example can indicate the possible rise in the net capital
formation proportion and its implications. In this example we begin with the
structure of national product allowing 15 percent for net capital formation, 10
percent for government consumption, and 75 percent for private consumption.
The average and marginal capital-product ratios are assumed to be 3. And,
to simplify calculations, we hold population constant, and assume that total
personal and government consumption will also remain constant and that all the
increase in national product will be devoted to capital formation. The results
for a few years will then be:

Year 1 Year 2 Year 3 Year 4

Capital, beginning of

year 300 315 335 361. 7
Net product 100 105 111.7 120.57
Net capital formation 15 20 26.7 35.57
NCF proportion, % 15.0 19.0 23.9 29.5
Govt. consumption 10 10 10 10
Private consumption 75 5 75 75

The calculation is simple: in each year we derive national product from
the stock of reproducible capital available at the beginning of the year and the
average capital-product ratio; and we derive the stock of capital at the beginning
of the year by adding to the capital stock at the beginning of the preceding year
the volume of net capital formation. The example could be expressed alge-
braically; and it could be made more realistic by allowing population and house-
hold and government consumption to grow, the latter even on a per capita basis.
But if the other assumptions are retained, and if the rate of growth of consump-
tion is significantly lower than that of national product, the result will be the
same--a rapid rise in the net capital formation proportion. In our example the
effect is exaggerated; but the more realistic illustration would also reveal a
doubling of the initial net capital formation proportion within a decade, if not in
three years.
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What are the essentially questionable elements in the illustration? The
first to be noted is that the marginal (and the average) capital-output ratio re-
mains constant, despite the marked increase in total capital relative to total
labor. With full employment of resources assumed, and no trend in the ratio
of labor force to population, constant population means constant labor force and
labor input. Yet capital increases from 300 to 362. Is it reasonable to assume
that capital will increase relative to labor, but that the effect of additions to
capital on additions to product will remain unchanged? Obviously, if we assume
that the initial combination of capital and labor (i.e., in year 1) is the optimum
under the existing technology, and that any rise in the ratio of capital to labor
produces a proportional reduction in the contribution of capital (i.e., a propor-
tional rise in the capital-output ratio), the capital-output ratio from year to year
will move exactly as the total capital stock moves, i.e., from 3. 00 to 3.15 to
3.35 and so on. Net product will then be held down to 100, and the net capital
formation proportion to 15 percent.

There is no reason to assume that technological patterns--either changes
in production functions or in product mix--could not be modified so that a com-
bination of factors in which capital increases relative to labor will still yield a
constantly high addition to product per unit addition to capital. Yet at any given
time existing technology does imply, particularly with respect to specific cate-
gories of output (e.g., producers' goods so emphasized in the Communist pat-
tern of production), a range of optimal mixtures of capital and labor. A shift
from the initial scarcity of capital per labor unit to its relative plenitude would,
all other conditions being equal, mean a decreasing net addition to product per
unit addition of capital, i.e., an increasing marginal capital-output ratio; and
passing the optimal combination may involve, short of major technological
changes, a further rise in this ratio. It may well be that the optimal mixture
has been set by the technology of the more advanced non-Communist countries,
and if it is adopted with only minor adjustments, a proliferation of capital goods
relative to labor may mean either a rising capital-output ratio in the sectors
saturated with capital goods; or a decline in overall productivity in the sectors
starved of capital investment (and perhaps flooded with the overflow of labor
from the capital-favored sectors). If this happens, the outward manifestation
will be difficulty in raising productivity, and an increasing capital-output ratio
whenever the capital formation proportion advances beyond the optimal level in
current technology (with whatever modifications are needed in the individual
Communist countries). 15

15. One aspect of the discussion connected with the index number problem
should be noted. If the capital goods whose production is stressed in the
attempt to raise the capital formation proportion are valued at their high,
initial year prices, the increase in this proportion and in the total
product will be large. Retention of the initially high prices as the basis
of valuation will therefore result in higher capital formation proportions--
probably well above the 15 to 20 percent suggested for recent years for
the Communist countries. On the other hand, the shift to valuation at
terminal prices will tend to keep the capital formation proportions down.
One can thus argue that the upper limit on capital formation proportions
is to some extent a result of measurement practices--of the use of ter-
minal rather than initial price weights. But this is not as arbitrary as
it may seem. An increase in capital relative to labor should lead to a
lower valuation of the former--and we are, in a sense, back to the real
issue of the optimal combinations of labor and capital under the limiting
conditions of existing technology.
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A related factor is the possibly higher capital-output ratio for the capi-
tal goods sector than for the consumption components of national product. K
we assume initially (and continuously) a ratio of 2. 6 for the consumption sector
and 5. 27 for the capital formation (which, weighted, yield 3.0 for the nationwide
ratio in year 1), capital stock at the beginning of year 4 would be 354 (not 361.7),
the nationwide capital-output ratio (under the assumption of constancy of sectoral
ratios) would be 3. 2 (not 3. 0) in year 4, national product would be 110. 2 (not
120. 6), and the net capital formation proportion would be 22.9 (not 29. 5) percent.
The combination of a higher capital-output ratio for capital formation with a
possible increase in this ratio because of the increase in the supply of capital
relative to labor in this sector, could limit any rise in net capital formation pro-
portions severely.

But the weight of these factors on the supply or production side is an un-
known quantity; and I am inclined to assign greater weight to the pressures for
a greater consumption share--pressures that, despite the authoritarian ruthless-
ness of Communist regimes, are effective enough to claim a sufficient share of
the national product and set fairly narrow limits to the rise of the capital forma-
tion proportions. I cannot identify or quantify the sources of these pressures in
detail, but it is not difficult to see where they originate.

There are two broad categories. One stems from what might be called
the production implications of the industrialization shifts aimed at by the attempt
to maximize capital accumulation under the Communist regimes. Thus, the
shift of population from rural to urban communities means necessarily a rise in
per capita consumption, in the resources that have to be employed, if the real
standard of living is not to decline even moderately. The assurance of shelter,
sanitary, and transportation services is far more costly for urban than for
rural population. Consequently, constancy of personal consumption per capita
(as usually measured) implies a decline in the real levels of living when there
is a shift of population to urban communities (or within them to greater metro-
politan centers); and the larger the shift, the greater the decline. Second, in-
creasing industrialization requires a more highly skilled and literate labor force,
and hence a greater input of resources--on a per capita basis--into some com-
ponents of consumption expenditures. This also means that with consumption
per capita constant, and a greater proportion devoted to education, training, and
the related services, certain other elements of consumption are being reduced.
Third, since repression of the labor force without differential inducements is
highly unproductive, particularly in combination with an increasing stock of
capital which renders unresponsive labor all the more expensive, differential
compensation in a system of widely ramified incentives to at least a limited part
of the labor force is indispensable. But this means a rise in the living standards
of some groups in the population (ranging from plant managers to Stakhanovites
to other 'heroes' to the more skilled and responsive groups of the Communist
labor force) and with a constancy in per capita consumption for total population,
the standard of living of other groups must go down--to compensate for the rise
in the consumption standards of the favored groups. There may be other aspects
of the same broad connection between attempts to force capital accumulation
without impairing the overall productivity and consumption of the economy; but
it all comes down to the introduction of wide differentials in consumption stand-
ards among various groups in the population, and particularly to the increase
in the standards of those groups whose contribution is viewed as strategic in
assuring the efficiency of capital. Such differentiation implies decline or
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reduction in consumption standards of other groups--an absolute reduction if per
capita consumption for the country is not allowed to rise. Obviously, there are
limits to such a process: if carried too far it would mean either an explosion or
an increase in repressive forces needed to hold the lid down--which would raise
consumption anyway, since it would necessitate larger outlays on police. Thus
mere considerations of capital efficiency might force a substantial rise in per
capita consumption; and the assumption in the illustration above of constancy in
consumption is unrealistic. A rise in per capita consumption, combined with a
rise in population, can account for a large fraction of the marginal increment to
national product and thus limit the rise in the net capital formation proportion.

The other source of pressures for rising per capita consumption in the
Communist countries is the international demonstration effect (and in some of
the satellite countries the remembrance of the past). Since the Communist are
follower countries, having come late to the spread of industrialization, they tend
to combine imitation with attempts at self-conscious differentiation. Whether
the developed non-Communist countries are viewed as something to catch up with
or surpass, or as enemies whose strength is to be feared, or as examples of
what should be avoided, an attempt is being made constantly to learn from
them--if with discrimination. Undoubtedly, the higher consumption standards
of the more advanced non-Communist countries are an important element in the
situation which, despite the attempts of Communist regimes at isolation, exer-
cise major effects, if not on the broad groups in the population (although even
they are being increasingly affected), then on the economic and social elites who
have had greater opportunity to observe and learn from the economic and social
patterns of other countries and who are more influential in deciding upon the
allocation of resources in their own countries. Thus, just as the technological
attainments of the more advanced non-Communist countries affect the production
patterns of the Communist countries, so do the consumption patterns--whenever
the strain of backwardness is sufficiently relieved to allow the operation of com-
petitive patterns of ultimate consumption to assume sufficient prominence. 16

The preceding, rather general comments, are in the nature of conjec-
tures insufficiently grounded in detailed consideration of the economic statistics
for the Communist countries to permit an approximation of the maximum long-
term capital formation proportions in these countries. In particular, nothing
in these comments suggests that over the long run, given satisfactory consump-
tion standards and compatibility of Communist authoritarian regimes with a
plenitude of consumer goods and freedom of consumers to choose what they
want (which is a big assumption indeed), a planned direction of the economy could
not sustain net capital formation proportions much higher than the 15 to 20 per-
cent prevailing today. But dealing with this question would involve us in specu-
lation on the tenability of the basic assumption that the highly authoritarian type
of Communist regime can be retained after the process of initial capital accumu-
lation and of transition to industrialization has been completed. It may well be
modified beyond recognition once these transition processes have given place to

16. The official estimates for the Communist countries do show a substantial
rise in per capita household consumption for recent post-World War II
years (usually from 1952 to 1957); but much of it must be making up for
the declines sustained during the war and immediate post-war years.
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a high level of production and sufficiently high levels of consumption among the
upper economic groups to provide increasing pressure for more freedom of
other consumers in determining the allocation of resources in the economy.
Such speculation is beyond the scope of the present discussion, but it is not ir-
relevant--because it points clearly to the connection between such technical
matters as capital formation proportions and the whole structure of the social
system that allocates resources and the possible responsiveness of this system
to changes in absolute and relative levels of economic performance.

IV. Structure of Domestic Capital Formation by Type of Capital Good
and by Industrial Use

The present section deals with the structure of domestic rather than na-
tional capital formation. Foreign capital imports and exports (i. e., net changes
in claims against foreign countries) bear a high ratio to the increment to national
product--high relative to the ratio of domestic capital formation to addition to
product. Thus, on the generous assumption of a long-term yield of 10 percent,
the capital-output ratio for foreign capital is 10, compared with countrywide
domestic gross capital-output ratios ranging not much above five and net ratios
not much above three. The subtraction of capital imports thus makes the na-
tional capital-output ratio too low--compared with exactly the same complex of
capital goods financed internally; and the addition of capital exports makes the
national capital-output ratio too high--compared with exactly the same amount
and structure of domestic capital formation. It is therefore more convenient to
deal with the structure of domestic capital formation--if it is of interest in the
analysis of effects of capital on the growth of product--although allowance can
easily be made for the effect of varying shares of net changes in claims against
foreign countries.

Table 6 summarizes the distribution by type of capital good of gross
domestic capital formation, since gross volumes are available for many more
countries than net. Even so, for most components the number of countries is
too small to permit distinction of all seven Roman numeral groups; and we
limit the table to the four wider groups. Averages are presented for all coun-
tries (columns 1-4) and for the sample excluding politically and financially de-
pendent units (columns 5-8).

Some broad findings can easily be suggested. First, the share of in-
ventory accumulation in gross domestic capital formation varies from 4 to 10
percent or, for the more representative sample, from 5 to 11 percent (line 10).
Since the proportion of capital consumption to gross domestic capital forma-
tion is about four-tenths (see Table 4, line 4), a 4 percent share of inventory
accumulation in gross domestic capital formation means a 7 percent share in net
domestic capital formation; and an 11 percent share in the former means a 19
percent share in the latter.

The share of inventory accumulation in gross (and presumably net) do-
mestic capital formation is negatively associated with per capita income: it is
somewhat higher in the low income groups. In the smaller and more representa-
tive sample, the share for Groups VI and VII is 11 percent whereas that for
Group I is 7 and that for Groups Il and III, 5 percent. This may be due to the
fact that the inventory-domestic product ratio is at least no lower in the less
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developed countries than in the high income, more developed countries. The
greater importance of agriculture with its large seasonal inventories, and the
greater difficulties of transportation and communication in the less developed
countries would make for a higher countrywide inventory-product ratio;-although
this may be offset by longer production periods (and hence greater relative vol-
umes of stock in process) in the industrial sectors of the more developed coun-
tries. If the countrywide inventory-domestic product ratio is as high in the less
developed countries as in the more developed, the ratio of additions to inventories
to current product also need not be lower; and, indeed, as we saw in Table 1, the
ratio for Groups VI and VII is about the same as that for Group I and somewhat
higher than that for Groups II and II. But equality among wide groups of the
ratio of inventory change to domestic product combined with a lower ratio of
total domestic capital formation to domestic product in the less developed coun-
tries than in the more developed necessarily means a higher ratio of inventory
change to domestic capital formation in the former. The findings in Table 6 are
thus consistent with those in Table 1.

Second, of the 89 to 96 percent of domestic capital formation represented
by fixed capital, construction accounts for somewhat under six-tenths and pro-
ducers' equipment for somewhat over four-tenths. There are some differences
in this distribution among groups of countries. Thus for the larger sample of
countries the share of construction in gross fixed capital formation shifts from
59 percent in Group I, to 55 percent in Groups II and III, to 57 percent in
Groups IV and V, and is as high as 61 percent in Groups VI and VII; the share
of producers' equipment varies correspondingly from 45 to 39 percent (based on
columns 1-4, lines 6 and 8). But these differences assume significance only if
we infer, on the basis of data cited above for Italy, that prices of producers'
equipment relative to prices of construction are much higher in the less devel-
oped than in the more industrialized countries. This means that conversion to
the same relative price structure would yield a distribution of fixed capital for-
mation in which the share of construction would be significantly larger in
Groups VIand VI, and perhaps even in Groups IV and V, than in Group I or
Groups II and III; and that of producers' equipment correspondingly lower.

Third, the share of residential construction in domestic capital forma-~
tion ranges from 17 to 22 percent (columns 1-4, line 2); in fixed capital forma-
tion from 19 to 23 percent (based on columns 1-4, lines 2, 6, and 8). Itis a
substantial segment of total capital investment--although in some ways it can be
viewed as a consumer rather than a capital good. As estimated in Table 6, the
share is somewhat lower in the less developed than in the more developed coun-
tries: residential construction in Groups VI and VII is 17 percent of domestic
capital formation and 19 percent of fixed capital formation--compared with 22
and 23 percent in Group I. Correspondingly, the shares of other construction
in both gross domestic capital formation and fixed capital formation are some-
what higher in the less developed countries: the former is 40 percent in Groups
VI and VI, 34 percent in Group I and 31 percent in Groups I and III (columns
1-4, line 4); the latter is 44, 36, and 32 percent respectively (based on columns
1-4, lines 4, 6, and 8). But here again we face the question of the effects of
the relative price structure. The illustrative data for Italy suggest that the
prices of other construction relative to residential are significantly higher in
the low income than in the high income countries. It may well be that the dif-
ferences among the groups of countries in the distribution between residential
and other construction merely reflect relative price differences and would dis-
appear if the estimates were converted to the same price structure.
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Thus the findings tentatively suggested by Table 6 are a lower share of
producers' equipment, and higher shares of inventory accumulation and of con-
struction in gross domestic capital formation in the low income, less developed
countries than in the high income, more developed countries.

It would have been of interest to construct a parallel table for the Com-
munist countries. However, only scraps of information for the U.S.S.R.,
China, Poland, Hungary, and Yugoslavia are easily available. With the usual
allowances for the necessary qualifications, the following observations can be
made.

First, the share of inventory accumulation in either net or gross capital
formation (almost all of it domestic) is quite high. Thus in the U.S.S.R. the
ratio of inventory accumulation to total gross investment is estimated to be 14
percent for 1949-55.17 In Mainland China, Choh-Ming Li's more detailed esti-
mates, in the source cited in footnote 6 above, indicate a share of inventory ac-
cumulation in total net capital formation of over 19 percent for 1952-57. In
Hungary, the ratio of inventory accumulation to net domestic capital formation
was about 38 percent, either for 1951-54 or 1954-57; in Poland it was 36 percent
for 1951-54 and 34 percent for 1954-57; in Yugoslavia it was less than 10 per-
cent for 1952-56.18 By and large, inventory accumulation seems to be a much
higher proportion of domestic capital formation, gross or net, in the Communist
than in the non-Communist countries--even the less developed areas within the
latter. While in the early post-war years this may have been the result of pur-
poseful replenishment of reserves depleted in the preceding years of war and
turmoil, the persistence of the high ratio can reasonably be interpreted as a
reflection of the difficulties in centralized planning: of bottlenecks on the one
hand and of the accumulation of useless inventories on the other.

Second, we have little information on the distribution of fixed capital
formation between construction and producers' equipment. The sources cited in
the preceding paragraph suggest about two-thirds for construction and a third
for equipment for Mainland China; and about a fifty-fifty division between con-
struction and equipment for Yugoslavia. The distribution is not very different
from that in Table 6 for the non-Communist countries, but it may well be that
the share of equipment in fixed capital formation is somewhat higher in the
Communist countries.

Third, whether construction is a half or two-thirds of fixed capital for-
mation in the Communist countries, the share of residential construction is
quite low--much lower than in the non-Communist countries. The estimates by
Norman Kaplan for the U.S.S.R. yield a share of residential construction in
total gross investment of 9. 2 percent for 1928/29-32, and 9.1 percent for 1933-
37; but rising to 16. 9 percent for 1947-51, the latter figure affected by recon-
struction after World War I 19 I could not find more recent estimates, but the

17. O. Hoeffding and N. Nimitz, Soviet National Income and Product, 1949-
55, Rand Memo, RM - 2101, April 6, 1959, App. Table 36, p. 180.

18. Yearbook of National Accounts Statistics, 1958, United Nations, 1959.

19. See Abram Bergson, ed., Soviet Economic Growth, Conditions and Per-
spectives, Evanston, 1953, Table 2. 12, p. 61.
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data in Hoeffding and Nimitz (cited in footnote 17) on growth of the stock of
dwelling units do not suggest any rise in the ratio over that indicated for 1947-
51. For Mainland China, Li's estimates indicate a ratio of housing construc-
tion to total net capital investment of only 8 percent. For Poland, Alexander
Erlich indicates a share of housing in gross fixed investment for 1950-55 of only
10. 4 percent, with the plan for 1956-60 scheduling a rise to 16. 2 percent. 20
Scattered as the data are, it is clear that residential construction has been a
much lower fraction of total capital investment in the Communist countries than
in the non-Communist--even the less developed countries among the latter (in
Groups VIand VII).

The distribution of domestic capital formation by industrial use is of
obvious interest in indicating the most favored industrial sectors in the chan-
neling of investment within the country. Unfortunately, this distribution is
available for fixed capital formation alone; and, more important, for only
seventeen countries in the post-World War II years. Because there are so few
countries, we show the shares of the industrial sectors in gross fixed capital
formation for each and also give the unweighted means of the shares for the
seven countries in Groups I and II; the six countries in Groups I, IV, and V;
and the four countries in Groups VI and VI (Table 7, Panel A).

Despite the small sample, the differences in structure of gross fixed
capital formation by industrial use among countries at different levels of per
capita income stand out clearly. First, as we move down the array by per
capita income, the share of fixed capital formation channeled into the agricul-
tural sector increases, from an average of 8 percent for Groups I and II to 26
percent for Groups VI and VII. Second, the share of fixed capital formation
devoted to mining, manufacturing, construction, and power is about the same
for the three broad groups of countries--the differences between the 30 percent
for Groups I and II, 28. 4 percent for Groups II, IV, and V, and 28. 1 percent
for Groups VI and VII are too small to be significant. Nor are there significant
differences among the three groups in the average share of fixed capital forma-
tion devoted to the other 'industry' sector--transportation and communication--
which is about 15 percent. Thus the share of the M+ sector in fixed capital for-
mation is about 43 to 45 percent for each of the three wide groups of countries.
Third, the average share devoted to residential housing drops from over 20
percent of fixed capital formation for Groups I and I, and I, IV, and V, to
14 percent for Groups VI and VII--although the latter is probably an underesti-
mate, in view of the evidence in Table 6. Far more significant is the decline
in the share of other services in fixed capital formation, which drops from 17
percent in Groups I and II to 9 percent in Groups VIand VII. This, together with
the decline in the share devoted to dwellings, produces a drop in the share of all
services (excluding transportation and communication) in fixed capital forma-
tion from 47 percent in Groups I and II to 31 percent in Groups VI and VII.

20. See "The Polish Economy after October 1956: Background and Outlook, "
American Economic Review, Papers and Proceedings, Vol. XLIX,
No. 2, May 1959, Table 3, p. 112,
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Some of the differences in the industrial use structure of fixed capital
formation among groups of countries in Panel A of Table 7 may be similar to
the differences in the industrial origin structure of domestic product; others
may not. The comparison is facilitated by calculating the percentage shares of
the corresponding industry sectors in domestic product for the same countries
and periods (Table 7, Panel B). It should be noted that the shares in gross
domestic product are, for most countries, based on totals at factor cost,
whereas the shares in fixed capital formation are based on totals at market
prices. But this can hardly affect the broad conclusions.

Comparing Panels A and B, we find that the rise, observed as we move
down the scale of per capita income, in the share of the A sector in fixed capi-
tal formation is similar to the rise in its share in gross domestic product. But
this is the only similarity between the broad intergroup differences in Panels A
and B. While the share of fixed capital formation going to the M+ sector is
about the same for the broad groups of countries, the share of this sector in
domestic product drops from 50 percent in Groups I and I to 23-1/2 percent in
Groups VIand VII. Likewise, the decline in the share of fixed capital forma-
tion devoted to other services or to all services, observed as we move from
Groups I and IT to Groups VI and VIO, is in contrast with the relative constancy
of the shares of these sectors in domestic product.

Obviously, whatever the countrywide gross addition to fixed capital per
unit of domestic product, it is different for different industrial sectors; and
these intersectoral differences in the ratio of gross fixed capital formation to
gross domestic product in turn differ among countries grouped by per capita
income. Dividing the sectoral shares in Panel A by those in Panel B, we de-
rive relatives of two ratios: the ratio of gross fixed capital formation to gross
output in a given sector, and the ratio of gross fixed capital formation to gross
output in the economy as a whole. A sector relative of less than 1 means that
the share of fixed capital formation that this sector secures is smaller than the
share it contributes to the gross domestic output of the country; if the relative
is above 1, the sector secures a larger share of the country's fixed capital for-
mation than it contributes to the country's domestic product. Panel C of
Table 7 shows these relatives for each sector in each country, as well as two
sets of means: one derived by averaging directly the relatives in Panel C, the
other calculated from the arithmetic means in Panels A and B.

Since the underlying totals are in current rather than in constant prices,
the relative price structure of capital and other goods differs among countries,
and the distributions in Panels A and B are based on totals valued on different
bases (market prices and factor costs, respectively), the specific values in
Panel C cannot be assigned much weight. But the broad conclusions would not
be changed radically by refinement to assure greater comparability.

First, in all groups of countries the A sector secured a lower share of
fixed capital formation than it contributed to gross domestic product. But there
are no significant differences among the broad groups of countries in this
shortfall, i.e., in the extent to which the relative for the A sector falls below 1.

Second, in the high income countries, the share of the M sector proper
in fixed capital formation is also lower than its share in gross domestic product.
But as we descend on the scale of per capita income, the relative rises; and for
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countries in Groups VI and VII the average share of this sector in fixed capital
formation is distinctly larger than its share in gross domestic product. The
relative for the transportation and communications sector follows the same pat-
tern, except that it is well above 1 for all groups of countries. It rises from an
average of 1.5 for Groups I and II to about 2.5 for Groups I, IV, and V, and to
between 3.3 and 3. 9 for Groups VI and VII. For the M+ sector, the relative
rises from 0.9 for Groups Iand I, to 1.9 for Groups VI and VII--meaning that
in the developed countries its share in fixed capital formation is slightly below
its share in domestic gross product, whereas in the low income countries its
share in fixed capital formation is close to twice its share in gross domestic
product.

Third, for the service sector as a whole (excluding transportation and
communication) the relative is above 1 for Groups I and I, and Groups II, IV,
and V--the effect of the large claims upon fixed capital formation in the form of
dwellings. But it drops to 0.9 in Groups VI and VII--partly as a result of the
decline in the relative claims of both dwellings and other services.

Setting aside errors of estimation, sampling, and averaging, the differ-
ences among the wide groups of countries shown in Panel C may reflect differ-
ences in the sectoral fixed capital-gross output ratios, or differences among the
sectors in the rates of growth of gross output, or both. Let us assume, and the
assumption is subject to serious qualifications both because of the character of
the data in Table 7 and because of our scanty knowledge of the phenomena in
question, that the necessary incremental gross fixed capital-gross output ratios
for each sector are the same for the broad groups of countries distinguished in
Panel C. Let us assume further that the average countrywide ratio of gross
fixed capital formation to gross domestic product varies (as indicated in Table
1, line 2) from 21 percent in Groups I and II, to 16 percent in Groups II, IV,
and V, to 14 percent in Groups VIand VII. Then, the average relative of 0. 6
for the A sector in Panel C--which is about the same for the wide groups of
countries--would mean that the ratio of gross fixed capital formation (i.e., the
addition to gross fixed capital stock) to gross domestic output in the A sector
would be 12. 6 percent in Groups I and II (i.e., 21 x 0. 6) and only 8. 4 percent
(i.e., 14 x0.6) in Groups VIand VII. I, as assumed, the incremental gross
fixed capital-output ratio for the A sector is the same for all countries, it fol-
lows that the rate of growth permitted by the fixed capital formation allocated to
the A sector would be greater in Groups I and II than in Groups VI and VII--and
by the ratio of 12, 6 to 8.4. On the basis of similar calculations, the relatives
in Panel C suggest a higher rate of growth in the gross output of both the M
sector proper and the M+ sector in Groups VI and VI than in Groups I and II--
because the relatives for the former exceed those for the latter by a higher
ratio than that of 21 to 14. Finally, the relatives for the S sector as a whole
(excluding transportation and communication) are much larger for Groups I and
II than for Groups VI and VII, and on the assumptions stated, suggest a rate of
growth in the gross product of the S sector twice as high in the high income
countries as in the low income countries.

The validity of these inferences as to the rates of growth of the various
sectoral products permitted by fixed capital formation in countries grouped by
per capita income can be checked only by a test of the assumptions made con-
cerning the capital-output ratios. Some related findings will be discussed in
Section VI, but they will not be sufficient for meaningful conclusions. Conse-
quently, the inferences are illustrative rather than substantive--especially since
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secular relations between capital and output in the various sectors can hardly
be derived over a period as short as the one covered in Table 7.

Before we deal with capital-output ratios directly, we review the scanty
data on the industrial use structure of capital formation in the Communist coun-
tries (Table 8). Despite the varying definitions of sectors and of underlying
national product, and any other numerous qualifications that can be legitimately
adduced, the broad conclusions are clear. In general, the industrial use struc-
ture of capital formation in the Communist countries is similar to that of the
low income non-Communist countries in Groups VI and VII. The share of capi-
tal formation going to agriculture (or the A sector more broadly defined to in-
clude forestry and fisheries) was, with one exception--the U.S.S. R. for 1955--
much lower than the share of national product contributed by agriculture. The
share of capital formation going to the M sector proper or to the M+ sector was
also, with one exception--Poland--much larger than the share of either of these
sectors in national product. Finally, the share of capital formation going to
services was about the same as the share of that sector in national product (ex-
cept in Poland where it was much larger). Since we have no knowledge of the
incremental capital-output ratios for each sector, we cannot reach any conclu-
sions concerning differences permitted by capital accumulation in the rate of
growth of output among these several sectors (our inferences from Table 7,
Panel C related to differences in the rate of growth of output of a given sector
among countries grouped by per capita income, not to differences in rate of
growth among sectors). But it is well-known, and indicated by some of the data
in Table 8, that the rate of growth of the M or M+ sector was much greater
than that of the A or the S sector; and clearly, the distinctive industrial use
structure of capital formation in the Communist countries contributed to this
result.

V. Incremental Capital-Output Ratios

If for a given period we relate additions to reproducible capital stock
(i. e., capital formation) to additions to output, we presume an association be-
tween the two: the additions to output require the additions to reproducible
capital stock, or the latter permit (not necessarily guaranteeing) the additions
to output. This presumption can be invalidated for a variety of reasons that
come easily to mind. Larger or smaller input of resources other than repro-
ducible capital (natural resources, labor), technological changes, modifications
in the productivity-determining social arrangements, changing reliance on
foreign markets, can all affect the ratio of additions to reproducible capital to
additions to output for a given country--the incremental capital-output ratio.
Nevertheless, the association between reproducible capital and output may be
sufficiently strong to warrant an interest in and examination of the ratio between
the two.

The denominator of the ratio must reflect changes in 'real' product (out-
put in constant prices), for we are not concerned with a rise in product due
solely to a price rise. Nor can it be argued that this requirement is satisfied
indirectly by the use of both capital formation and additions to product in cur-
rent prices. To be sure, changing prices affect both but not necessarily to the
same extent. Changes in product in current prices reflect price changes not
only in the additions to output but also in the initial volume, whereas capital
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46 CAPITAL FORMATION PROPORTIONS

formation in current prices reflect price changes only in the additions to capital
stock. Hence a comparison of capital formation in current prices with changes
in national product in current prices is misleading: the resulting incremental
capital-output ratio is too low if prices are rising, and too high if prices are de-
clining. The denominator is therefore the change in national product in constant
prices expressed as an average percentage rise per year.

The numerator is the capital formation proportion over the interval cov-
ered by the change in national product. If the capital formation proportion is
based on totals in current prices, the ratio indicates the percentage of national
product in current prices that is diverted into capital formation to 'produce’' the
given percentage rise in 'real' national product. For example, if national
product in constant prices grew 3 percent per year over a decade, and the aver-
age capital formation proportion in current prices during that decade was 15
percent, 5 percent of product in current prices was necessary to yield a rise of
1 percent per year in the product in constant prices. If, on the other hand, we
relate the capital formation proportion in constant prices (say of the year 1950)
to the annual percentage rate of growth in national product in the same 1950
prices, the ratio reveals the percentage of the national product in 1950 prices
(of all goods) that had to be diverted into capital formation to produce a growth
of 1 percent per year in national product in 1950 prices. The two percentages
will be identical if the capital formation proportions based on totals in current
and in constant prices are identical over the period under observation; and they
will be, if the average price movements of goods entering capital formation and
of those entering additions to national product are the same. 21

Over long periods the two ratios are likely to differ significantly. How-
ever, for the short post-World War II period, the differences between them are
so small that we can treat their group averages as interchangeable for the pur-
poses of the present discussion. Table 9 demonstrates this conclusion and il-
lustrates some introductory steps in the analysis that follows.

The table is limited by design to the twenty-three countries for which we
have data on both gross domestic product and gross domestic capital formation
proportions in current and constant prices. For each country we calculated the
gross domestic capital formation proportion in current prices (group averages
in line 2), the rate of increase per year in gross domestic product in constant
prices (group averages in line 3), and the ratio of the capital formation

21. The ratio of the capital formation proportion in constant prices to the
annual rate of growth of national product in constant prices is a measure
of the incremental capital-output ratio as usually understood. The ratio
of the capital formation proportion in current prices to the rate of in-
crease of product in current prices is also an incremental capital-output
ratio--but one in which capital is valued at original changing cost and
product is valued at changing current prices; and such a ratio is of little
direct interest in the study of growth. The ratio of the capital formation
proportion in current prices to the rate of increase of product in constant
prices is in itself not a true incremental capital-output ratio; but it may
serve as an approximation to it, given little divergence in movement be-
tween prices of capital goods and of all other goods.
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proportion to the rate of growth of product (group averages in line 4). Then the
calculations were repeated except that the capital formation proportions were
based on totals in constant prices (lines 6 and 7).

In both sets of calculations, the capital formation proportions for 1951-
57 were related to the rates of growth from 1951 to 1957. No allowance for lag
of additions to output behind additions to capital was made; nor were the end
years in the period covered by the capital formation proportions weighted by a
half, to yield an average for the six-year span covered by the rate of increase.
No proper lag can be established without detailed study and we doubt that it is
large enough to affect significantly the results for a six or seven-year period.
The additional refinement of weighting the capital formation proportions in the
end years by half did not seem warranted--for it would have had but trifling
effect on the group averages. These comments apply to the calculations not
only in Table 9, but also in the tables that follow--unless otherwise qualified.

The ratios described above can be quite erratic. If the percentage rate
of growth of product is low, the ratio will be high (and if the rate of growth is 0,
the ratio will be infinity). If the percentage rate of growth of product is high,
the ratio will be low, although still above 0, unless gross capital formation is
negative--which is unlikely. Arithmetic means of such ratios, subject to high
positive and limited negative errors naturally tend to be high; and some weight-
ing of the ratios in computing the group averages is desirable. One obvious way
of weighting is to calculate the average ratio for each group directly from the
average rate of increase per year in output and the average gross capital forma-
tion proportion--as is done in lines 5 and 8. This is tantamount to weighting
each ratio by the rate of increase underlying it, giving greater weight to the
ratios when output increases more and less weight when output increases less.
These weighted averages of the ratios of capital formation proportions to rates
of increase in product are systematically lower than those in lines 4 and 7 (ex-
cept in column 7, in which there is only one country, and in column 11, in
which the small sample of three countries includes the single country in Group
VI with a high ratio and a high rate of increase in product).

But the main finding of Table 9 for our purposes is the similarity between
the average ratios based on capital formation proportions in current and in con-
stant prices. The differences in the group averages, whether for the single
Roman numeral groups or for the wider groups, are small and the patterns of
movement of the two sets of ratios are practically identical. We can, therefore,
assume for all analytical purposes that the two sets of ratios here would yield
the same result; that they are interchangeable; and that they can be referred to
as incremental capital-output ratios.

We can thus begin the analysis in Table 10 with the far larger number of
countries for which we can relate capital formation proportions based on totals
in current prices to rates of growth of product in constant prices. The pro-
cedure summarized in lines 2-5 parallels that for lines 2-5 of Table 9, but it
relates to forty-four rather than twenty-three countries. The weighted aver-
ages of ratios are again consistently lower than the more erratic unweighted
averages.

The calculation for all countries is paralleled by that for countries ex-
cluding politically and financially dependent units (lines 6-10). And here again
the weighted means are consistently lower than the unweighted.
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Being much less affected by extremely large items than the unweighted
arithmetic means, the weighted means of the ratios are the more acceptable es-
timates for our purposes. Moreover, such weighted means can be derived from
the average capital formation proportions, calculated in the preceding tables,
and the average rates of increase in national product, for a somewhat larger
number of countries than are covered in lines 1-5. This is a matter of some
importance because the small sample for Group VII yields unrepresentative
averages and also affects the wider combined Groups VI and VII: the average
capital formation proportion for three countries in Group VII is 22.5 percent
(Table 10, line 2, column 7) whereas for 8 countries it is only 14. 0 percent
(Table 1, line 6, column 7). We are, therefore, likely to secure more tenable
results if we combine capital formation proportions and rates of growth for the
largest possible sample of countries. This derivation of the group averages of
incremental capital-output ratios directly from the group averages of annual
rates of growth of national product in constant prices and from the group aver-
ages of capital formation proportions based on totals in current prices (and as-
sumed to be close to the proportions based on totals in constant prices) is
designated calculation B, and its results are used in establishing the substantive
findings.

In line 12 we have the average percentage proportions of gross domestic
capital formation to gross domestic product, usually for 1951-57, for fifty-five
countries. For the wider groups, we also show the average gross domestic
capital formation proportions for countries excluding politically and financially
dependent units (entries in parentheses, except for Group I where no countries
are excluded).

In line 14 we have the group averages of the percentage rise per year in
gross domestic product, usually from 1951 to 1957, for fifty countries--some of
which are different from those covered in line 12. However, we are treating
entries in line 12 as the best estimate now available of average gross domestic
capital formation proportions in all non-Communist countries in Groups I - VII;
or in all independent countries in the averages for the wider groups., We are
treating the entries in line 14 as the best estimates now available of average
rates of growth per year in gross domestic product in constant prices of all non-
Communist countries in Groups I - VII. Furthermore, a test calculation for
rates of growth of gross domestic product, comparing the averages for the
wider groups including and excluding politically and financially dependent units,
revealed no significant differences between the averages for the more inclusive
and less inclusive samples. We are, therefore, treating the entries in line 14,
columns 8-11 as representative also of average rates of growth of gross do-
mestic product in countries excluding the politically and financially dependent
units. And this means that, at least for the non-Communist countries, the de-
rived averages of incremental gross domestic capital-gross domestic output
ratios in line 15, are, with the present data, the best estimates for the period
under observation.

These ratios form an intriguing pattern for countries grouped by per
capita income--a pattern which, for all countries, is similar to that in line 5,
except for Group VII. The ratio is highest for Group I--over 7, meaning that
over seven percentage units of the gross domestic capital formation proportion
are associated with one percentage unit of growth of gross domestic product. It
then declines markedly, and for the sample of all countries, reaches a trough
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of 2.1 in Group V, to rise again to 4.1 in Group VII. In the wider groups for all
countries, the ratio drops from a high of 7.3 for Group I to a low of 2.5 for
Groups IV and V, and rises to 3.3 for Groups VI and VI, still less than half of
that for Group I. For countries excluding those politically and financially de-
pendent, the ratio declines from 7.3 to a low of 2, 6 for Groups IV and V, and
then rises to only 3. 0 for Groups VI and VII. In short, the incremental gross
domestic capital-output ratios are distinctly lower in the low income, less de-
veloped countries--a rise of 1 percent of output in the latter requiring (or being
associated with) fewer percentage units of the gross domestic capital formation
proportion.

By means of calculation B we also derived the group averages of incre-
mental ratios of gross national capital to gross national product (i.e., of gross
national capital formation proportions related to additions to gross national
product). The necessary components--averages of gross national capital for-
mation proportions (from Table 1) and of percentage rates of growth of gross
national product per year are given in lines 16 and 17, and the derived incre-
mental gross capital-gross national product ratios appear in line 18.

The pattern of these ratios for countries grouped by per capita product
is not too different from that shown for the domestic capital-output ratios in line
15. Because of the high proportions of capital imports to gross domestic capi-
tal formation in Groups I, VI, and VII (for the sample of all countries), the
averages of their capital-output ratios are most markedly reduced when we shift
from domestic to national ratios. But for the wider groups for all countries,
the incremental gross national capital-output ratio is still above 7 for Group I,
drops to 2.3 for Groups IV and V, and rises to 2.8 for Groups VI and VII, well
below half of that for Group L. If we exclude politically and financially dependent
countries, the range in the national capital-output ratio is slightly wider: it
drops from 7.2 for Group Ito 2.5 for Groups IV and V, and 2.7 for Groups VI
and VI, not much above a third of the ratio for Group L. The association of a
one percent rise in output with a smaller number of percentages of the national
capital formation proportion in the low income countries than in the high income
countries is even more conspicuous than it is for the domestic capital-output
ratios.

Before we elaborate upon the pattern of the incremental capital-output
ratios found in Table 10, it is desirable to check upon its validity in two ways.
First, the percentage rates of increase in gross domestic or national product
were derived from comparisons of values for single years, 1951 and 1957; and
these may have been affected by transient factors in different ways for the more
developed and the less developed countries. It is, therefore, of interest to see
whether the findings are changed if we recalculate the rates of increase in gross
domestic product, using three-year averages rather than single years for termi-
nal values. Also, we take the opportunity of introducing the additional refine-
ment of weighting by half the terminal year values underlying the capital forma-
tion proportions.

The comparison uses calculation A and the estimates refer to gross do-
mestic capital formation and gross domestic product (Table 11). Because the
necessary data for some countries are lacking, only thirty-six are included in
the new calculation. But even for the smaller number of countries the pattern
is the same as that observed in Table 10 (lines 9 and 10). The weighted average
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Table 11.

Comparison of Incremental Gross Domestic Capital-Output Ratios in Table 10
With Those Based on Three-Year Averages for Terminal Values of Gross
Domestic Product, Calculation A, Countries Grouped by Per Capita Product

Wider Groups of Countries by
Per Capita Product

I o&m IV&V VI&VI
(1) 2 ®) 4
A. All Countries
Number
1. Table 10, line 1 7 13 13 11
2. New 7 13 9 7
Proportion, Gross Domestic Capital Formation to Gross Domestic Product,
Current Prices (%)
3. Table 10, line 2 21.1 21.1 18.1 16.7
4. New 20.8 20.5 18.5 15.6
Rise per Year, Gross Domestic Product, Constant Prices (%)

5. Table 10, line 3 2.93 4,83 6.91 4,92
6. New 3.06 4.99 6. 32 4,68
Ratio, Gross Domestic Capital Formation Proportion, Current Prices,

to Rise in Gross Domestic Product, Constant Prices
7. Table 10, line 4 8.09 5. 73 2.85 3.96
8. New 7.98 5.33 2,97 3.68
Alternative Incremental Gross Domestic Capital-Output Ratio
9. Table 10, line 5 7.20 4.37 2. 62 3.39
10. New (line 4 + line 6) 6. 80 4.11 2,93 3.33

B. Countries Excluding Politically and Financially Dependent Units
Alternative Incremental Gross Domestic Capital-Output Ratio

11. Table 10, line 10 7.20 4.41 2. 80 3.02
12. New 6. 80 4.23 3.04 2.1

Lines 2, 4, 6, 8, 10, and 12: the general procedure is that followed in Table 10,
calculation A. Here, however, the capital formation proportion is based on
cumulated totals for 1951-56 with the terminal years given half weight; and the
rise per year in gross product is calculated from the averages for 1950-52,
centered on 1951, and 1955-57, centered on 1956.

For lack of data, the following countries included in Table 10 had to be
excluded here: Mexico (Group IV); Iraq, Jamaica, and Portugal (Group V);
Egypt, Peru, and Taiwan (Group VI); Morocco (Group VII). For the list of
politically and financially dependent countries, see the notes to Table 1.

The underlying estimates are from United Nations, Yearbook of National
Accounts Statistics, 1958 and 1957. Where gross product in constant prices was
not given it was estimated by deflating the current price value by the cost of
living index given in the United Nations, Statistical Yearbook, 1958.
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of the incremental gross capital-output ratios for all countries declines from
Group Ito a low in Groups IV and V and rises again in Groups VI and VII; and
the ratio for Groups VI and VII is still less than half of that for Group I. With
the exclusion of the politically and financially dependent units, the pattern be-
comes even more systematic: in the new calculation, the incremental gross
capital-output ratio declines steadily from 6.8 in Group I to 2.8 in Groups VI
and VII (line 12).

Second, it may be asked to what extent the findings in Table 10 are a re-
sult of an accidental combination of circumstances in the six- to seven~year
period under observation. If we subdivide the post-World War II period into two,
and calculate the capital-output ratios for each subperiod separately, will the
pattern of differences among groups of countries classified by per capita income,
observed in Table 10, remain?

A tentative answer to this question is provided in Table 12, which is
limited to 23 countries, a much smaller sample than that in Table 10. Here we
calculate the incremental capital-output ratio for two three-year intervals
separately, using three-year averages of gross domestic product to compute
the rate of increase per year in the latter. In each three~year period we have
the same decline from high capital-output ratios for Group I to the lowest in
either Groups IV and V or Groups VI and VII; and the ratio for the low income
countries is less than half that for the high income countries (lines 7 and 8).
The tests in Tables 11 and 12 thus support the association between the incre-
mental gross capital-output ratios and the grouping of countries by per capita
income found in Table 10--at least for the post-World War II decade.

Despite the difficulties of estimating capital depreciation and consump-
tion, analytically the net capital-output ratios are of more interest than the
gross: for additions to, not replacement of, capital stock presumably have the
most direct bearing upon net additions to product. In the incremental gross
capital-output ratio there is an identical element of capital consumption in both
the numerator and the denominator on a countrywide basis; and it imparts a de-
gree of constancy to the ratio that may damp differences in space and variations
over time and obscure the analysis of effects of capital formation on changes in
net output.

In Table 13 we use calculation B, combining the net capital formation
proportions from Table 4 with average rates of rise per year in net product--
for countries grouped by per capita income, and for the wider groups using both
the sample of all countries and that of countries excluding politically and finan-
cially dependent units. It must be remembered that the net capital formation
proportions in Table 4 were themselves derived--from a combination of capital
consumption ratios available for a smaller number of countries with gross
capital formation proportions for an appreciably larger number. To these we
now add further steps in the sequence of derivation to obtain the results of most
interest to us, those in lines 5 and 8. But the broad pattern that emerges is
unlikely to be affected by errors of estimation. If we concentrate on the wider
groups, the results can be briefly summarized.

First, although Group I for all countries has the highest net domestic
capital formation proportion, the rate of growth of its net domestic product is
lowest, and consequently its incremental net domestic capital-output ratio, 5.3,
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Table 12.
Incremental Gross Domestic Capital-Output Ratios for Two Periods, 1950-1953
and 1953-1956, Calculation A, Countries Grouped by Per Capita Product

Wider Groups of Countries by
Per Capita Product

I o&Im IV&V VI&VI
Number of Countries (1) (2) (3) 4)
1. 1950-53 7 9 4 3
2. 1953-56 7 9 4 3

Proportion, Gross Domestic Capital Formation to Gross Domestic
Product, Current Prices (%)

3. 1950-53 20.9 20.3 16. 4 11.6
4. 1953-56 21.0 20.6 16.3 13.2

Rise per Year, Gross Domestic Product, Constant Prices (%)

5. 1950-53 2.56 4.57 6. 32 6.97
6. 1953-56 3.70 4.31 6. 74 5.09

Incremental Gross Domestic Capital-Output Ratio

7. 1950-53 (line 3 + line 5) 8.16 4.44 2.59 1.66
8. 1953-56 (line 4 + line 6) 5. 68 4.178 2, 42 2.59

The general procedure is that followed in Table 10, calculation A. Here, how-
ever, the capital formation proportion is based on cumulated totals for 1950-53
and 1953-56 with the terminal years given half weight; and the rise per year in
gross product is calculated between the averages for 1949-51, centered on 1950,
and 1952-54, centered on 1953, and between the latter and the averages for
1955-57, centered on 1956.

The coverage here for Group I is the same as in Table 10; for Group I excludes
Venezuela; for Group II is Austria, Chile, and Ireland; for Groups IV and V is
Colombia, Greece, Guatemala, and Japan; for Groups VI and VII is Ceylon,
Philippines, and Burma.

The underlying estimates are from United Nations, Yearbook of National Ac-
counts Statistics, 1958, extrapolated when necessary by estimates in ibid.,
1957; and extrapolated further by estimates in the United Nations, Statistical
Papers, Series H, No. 9. Where gross product in constant prices was not
given it was estimated by deflating the current price value by the cost of living
index in the United Nations, Statistical Yearbook, 1958.
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is highest (lines 2, 4, and 5). The same is true for the net national capital for-
mation proportion and the net national capital-output ratio (lines 6 and 8).

Second, the net capital-output ratio, for all countries and for domestic
capital, drops to a low of 1.8 for Groups IV and V, the groups with the highest
rate of growth in net domestic or national product. Then, again for all coun~
tries and domestic net capital, the ratio rises to 2. 3 for Groups VI and VII, well
below half of the ratio for Group I. For the net national capital-output ratio,
the decline for all countries is from 5. 2 for Group I to 1.6 for Groups IV and V
and 1.7 for Groups VI and VII, about a third of the ratio for Group I

Third, if we exclude the politically and financially dependent units, the
range from the high capital-output ratio for Group I, and even Groups II and II,
to the low ratios for Groups IV and V, and VI and VI, is about the same. For
this smaller sample of countries, the net domestic ratio is 1.9 and 2.1 in the
low income countries, compared with 5.3 and 2.9 in Groups I and I and II; the
net national capital-output ratios are 1.8 and 1.8, compared with 5. 2 and 3. 0.

The data on incremental capital-output ratios for the Communist coun-
tries, which we ought to consider before discussing some of the questions raised
by the findings in Tables 10 and 13, are scarce, relate only to net ratios, and
are subject to even more qualifications than the data for the non-Communist
countries. Based on the official data in the United Nations, Yearbook of National
Accounts Statistics, 1958, the ratio for Mainland China for 1952-56 (taking half
of capital accumulation in the terminal years) is 2. 3; for Poland for 1951-57 it
is 2. 4; for Bulgaria for 1952-57 it is 2. 4; and only for Hungary, where I averaged
the index of net material product for 1951 and 1952 at one end and for 1956 and
1957 at the other end (to remove the effect of annual variations), and related to
it capital accumulation for the years 1952-56, is the ratio, 6.4, exceptionally
high. It may be assumed that for the U.S. S. R. over periods not marked by any
major disturbances, the net capital-output ratio would also be in the neighbor-
hood of 2.0, a level suggested by a net capital formation proportion of 15 per-
cent and a rate of growth of net national product of between 6 and 8 percent per
year. I these few scraps of data can be trusted, the net capital-output ratios
for the Communist countries are well within the range shown in Table 13, al-
though they must be, generally, much lower than the ratios for Group I

Notes to Table 13

Entries in parentheses are for countries excluding politically and financially
dependent units (listed in the notes to Table 1). However, the various meas-
ures are not repeated for Group I, from which there are no exclusions.

Lines 1 and 2: from Table 4, lines 9 or 19 and 12 or 22,
Lines 3, 4, and 7: see notes to Table 10, lines 14 and 17.
Line 6: from Table 4, line 18 or 28.
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VI. Industrial Structure and the Capital-Output Ratios

The international differences in the incremental capital-output ratio sug-
gested in Tables 10 and 13 are subject to sizeable statistical errors, which can-
not be tested by recalculations of the kind summarized in Tables 11 and 12. The
errors in the capital formation proportions for the low income countries due to
undercoverage may be so large that correction for them would substantially
raise both the proportions and the incremental capital-output ratios. On the other
hand, it must be remembered that producers' equipment is valued at appreciably
higher relative prices in the underdeveloped countries, and the corresponding
adjustment would lower the capital formation proportions in these countries and
thus lower their incremental capital-output ratios. At any rate, the statistical
errors involved are hardly so substantial as to reduce to insignificance the con-
trast between the capital-output ratios for Groups I and II and Il (which, on a
net basis, are 5.2 and 2.1 or 3.0, respectively) and those for the combined
Groups VI and VII (which are between 1.7 and 1. 8).

If we accept the differences suggested in Tables 10 and 13, a question
may be raised as to the significance of this finding--based on observation of a
seven-year period--for longer-term movements. Even if we assume that the
differences would persist if the period were extended to a decade, their relevance
to long-term analysis would not be strengthened appreciably--if incremental
capital-output ratios can change materially from one decade to the next. Be-
sides, as we have frequently stressed, inferences from cross-section analysis
as to the common pattern of long-term movements within individual countries
must be carefully checked. Therefore we make no claim that the international
differences suggested for the recent period have a direct bearing on the long-
term movement of the average or incremental capital-output ratio in the eco-
nomic growth of a country.

Nevertheless, it is of interest to explore these international differences
in possible relation to the structure of capital formation and of the increase in
output. Different types of capital goods are characterized by different ratios to
their yield (i.e., their output). For example, we know that, in general, con-
struction results in long-lived capital goods, for which the ratio of current cap-
ital formation to additions to output must be high--at least in comparison with
producers' equipment which has a much shorter economic life and a lower ratio
of gross additions to stock to current additions to output. Could the higher in-
cremental capital-output ratios for Groups I and II be due to a share of con-
struction in their gross capital formation that is much higher than the share in
countries with low per capita income?

If Table 6 has any validity this hypothesis is not tenable: the incremental
gross domestic capital-output ratio for Group I is 7.3 and for Groups VI and VI
it is 3. 3 (Table 10, line 15, columns 8 and 11); whereas the share of construc-
tion in gross domestic capital formation for Group I is 55. 5 percent and for
Groups VIand VII it is 54. 6 percent (Table 6, line 6, columns 1 and 4). Even
if we allow for differences between dwellings and other construction and assume
incremental capital-output ratios of say 15 for dwellings, 10 for other construc-
tion, 2 for producers' equipment, and 0.5 for stock accumulation, the derived
incremental capital-output ratio (using the percentages in Table 6) would work
out to 7.4 for Group Iand 7.2 for Groups VIand VIL. It is clear that differences
in the distribution of capital formation among construction, equipment, and



ECONOMIC DEVELOPMENT AND CULTURAL CHANGE 61

inventory accumulation do not account for a significant part of the differences in
the incremental capital-output ratio for the groups distinguished in Tables 10
and 13.

We next consider the structure of capital formation by industrial use,
compared with the structure of additions to the country's product by industrial
origin. We know that the capital-output ratios for the industrial sectors of an
economy differ widely; and differences among countries in their over-all incre-
mental capital-output ratios may be traced to differences in these sectoral
ratios as well as to the differing weights of the sectors in the addition to the
country's total product. To deal with this question adequately, we need data on
movements in both domestic (or national) product and in the product originating
in each industrial sector--all in constant prices. In addition, we need data on
the distribution of capital formation among the same industrial sectors, the
distribution among sector~users. The latter distribution may be based on
totals in either current or constant prices, and the resultant two sets of sec~
toral ratios of the capital formation proportion to the rise in product are com-
parable to the two sets of countrywide ratios shown in Table 9.

Unfortunately, data are available for only seven countries on the additions
to product in constant prices by major sectors and on the distributions of gross
fixed capital formation among the same major sectors in both constant and cur-
rent prices. The purpose of Table 14, which is based on these data, is to ascer-
tain if the incremental ratios of gross fixed capital to gross domestic product
(total and sectoral) are the same whether the fixed capital formation proportions
are based on constant or current price values. The procedure is parallel to that
employed in Table 9 but the number of countries is much smaller and the analysis
for each country as a whole is supplemented by the analysis of four major sec-
tors. While there are some differences between the results based on current
and constant price fixed capital formation proportions, two findings stand out
clearly. First, the incremental capital-output ratios derived from current
price capital formation proportions are quite close to those derived from con-
stant price proportions--and the two can be used interchangeably. Second, be-
cause the sample is small and because averages of the incremental capital-
output ratios calculated separately for each country can be erratic, the weighted
averages of such ratios in lines 6 and 7 and 13 and 14 are preferable to the un-
weighted averages in lines 4 and 5 and 11 and 12.

If then we can use the gross fixed capital formation proportions based on
current prices totals, it becomes possible to assemble data for ten countries
(Table 15). This is still a limited sample; and its range is mostly from Group
II to Group VI (there is only one country in Group I and none in Group VI). Yet,
small as the sample is, the movement of the incremental countrywide gross
fixed capital-output ratios here~-from 6.3 in Groups I and II, to 2.9 in Groups
I and IV, and 3.4 in Groups V and VI (line 12)--is quite similar to that shown
for the larger sample of countries in Table 10 (which averages out at 5. 8 for
Groups I and I, 3.7 for Groups III and IV, and 2.5 for Groups V and VI, see
line 15). More important, the differences among the three groups of countries
with respect to their incremental gross fixed capital-output ratios are quite
wide--almost as wide as those based on the larger sample in Table 10. We can,
therefore, study the disparities in sectoral structure to see whether they ex-
plain the large differences in the countrywide capital-output ratios.
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Table 14.

Ratios of Gross Fixed Capital Formation Proportion, Current and Constant
Prices, to Rise in Gross Domestic Product, Constant Prices, by Major
Sectors, Identical Countries, Post-World War II Years

Transport.
A M & Commu- Service
Sector Sector nication Sector Total
(1) () 3) 4) (5)

A. High Income Countries (3)

1. Rise per year, gross do-
mestic product, constant
prices (%) 1.33 3.89 4,47 2.04 3.00

Proportion, Gross Fixed Capital Formation To Gross Domestic Product (%)
2. Based on constant price

totals 12.4 13.9 39.5 23.8 20.2
3. Based on current price
totals 12.7 14. 2 36.0 24.3 20.3

Ratio, Gross Fixed Capital Formation Proportion to Rise in Gross
Domestic Product

4. Based on constant price

proportion 16. 2 3.5 8.6 11.5 6.7
5. Based on current price

proportion 16.4 3.6 8.1 11.7 6.8

Alternative Ratio
6. Line 2 + line 1 9.3 3.6 8.8 11.7 6.7
7. Line 3 + line 1 9.5 3.7 8.1 11.9 6.8

B. Low Income Countries (4)

8. Rise per year, gross do-
mestic product, constant
prices (%) 3.79 1.81 5.50 4.90 5.80

Proportion, Gross Fixed Capital Formation to Gross Domestic Product (%)
9. Based on constant price

totals 9.7 14,0 50.0 317.6 17.3
10. Based on current price
totals 10.1 14,0 48.1 3.7 17.3

Ratio, Gross Fixed Capital Formation Proportion to Rise in Gross
Domestic Product

11. Based on constant price

proportion 3.3 1.8 9.3 7.2 3.0
12. Based on current price

proportion 3.4 1.8 9.0 7.2 3.0

Alternative Ratio
13. Line 9 + line 8 2.6 1.8 9.1 7.7 3.0
14. Line 10 + line 8 2.7 1.8 8.7 7.7 3.0

(Notes on next page)
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Both the countrywide incremental capital-output ratios and the capital-
output ratios for most sectors differ among the three groups of countries (lines
12-16). For the A sector, the average ratio is more than 10 in Groups I and IT
and less than 3 in the other two groups: and similarly large differences in the
sectoral ratios among the three groups of countries are indicated for the M and
S sectors. Only in the case of transportation and communication are the aver-
age sectoral ratios within a fairly narrow range.

This being the case, the differences in the weight of the sectors in total
additions to domestic product could not have much effect on the intergroup dif-
ferences in the countrywide capital-output ratio. In fact, the differences among
groups of countries in the shares of the various sectors in additions to gross
domestic product are not large (lines 17-21). The share of the M sector varies
from 46 to 54 percent; that of the S sector is about the same in all three groups.

The entries in lines 22 and 23 summarize the results effectively. If dif-
ferences in the sectoral structure of additions to product were an important
factor affecting intercountry differences in the incremental capital-output ratio,
use of the average sectoral capital-output ratios in lines 13-16, column 4, with
allowance for the different weights of sectors in lines 17-20, columns 1-3,
would have resulted in a movement of the capital-output ratio similar to that
observed in line 12. But no such movement is found in line 22: the countrywide
capital-output ratios are quite similar in the three groups of countries. How-
ever, if we allow the sectoral capital-output ratios to differ (using lines 13-16,
columns 1-3) and weight them by an identical set of sector shares (lines 17-20,
column 4), the intergroup differences in the countrywide capital-output ratios
emerge in almost full force (line 23 compared with line 12).

The small sample in Table 15 may have yielded unrepresented aver-
ages of sectoral fixed capital-output ratios and of sectoral additions to gross
domestic product. We have no data with which to check the former, but we can
test the sector weights in lines 17-21: for twenty-three countries for recent
post-World War II years, estimates of gross domestic product in constant
prices, by sectors, are available. For these countries we calculated the

Notes to Table 14

Lines 1-3 and 8-10: unweighted arithmetic means of rates and proportions for
identical individual countries given in Appendix Table 4.

Lines 4 and 11: unweighted arithmetic means of ratios for individual countries
of the gross fixed capital formation proportions, given in Appendix Table 4,
lines 11-17, to the rate of growth in gross domestic product, given in ibid.,
lines 1-10 (for identical countries).

Lines 5 and 12: unweighted arithmetic means of ratios for individual countries
of the gross fixed capital formation proportion, given in Appendix Table 4,
lines 18-27, to the rate of growth in gross domestic product, given in
ibid., lines 1-10, for the countries with capital formation proportions
based on constant price values.
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Table 15.
Ratios of Gross Fixed Capital Formation Proportion to Rise in Gross Domestic

Product, by Major Sectors, Countries Grouped by Per Capita Product,
Post-World War II Years

SO RwN

—_

23.

Howow®

Wider Groups of Countries by
Per Capita Product

All
I1&0O0 OI&IV V &VI Countries
(1) (2) (3) (4)
Number of Countries 4 3 3 10
Rise per Year, Gross Domestic Product, Constant Prices (%)
Total 3.45 6. 34 3.95 4. 46
A sector 1.18 4. 07 2.74 2.52
M sector 4.77 8.45 5.70 6.15
T + C sector 4.73 5.93 4. 66 5.07
Service sector 2.58 5. 47 3.83 3.82

Proportion, Gross Fixed Capital Formation to Gross Domestic Product,
Current Prices (%)

Total 21.7 18.4 13.4 18.2
A sector 13.0 11.5 7.9 11.0
M sector 15.4 14. 4 13.7 14.6
T + C sector 33.2 48. 4 38.7 39.4
Service sector 30.1 43.8 16.1 30.0

Ratio, Gross Fixed Capital Formation Proportion to Rise in Gross
Domestic Product

Total (line 7 + line 2) 6.3 2.9 3.4 4.1
. A sector (line 8 + line 3) 11.0 2.8 2.9 4.4
. M sector (line 9 + line 4) 3.2 1.7 2.4 2.4
T + C sector (line 10 + line 5) 7.0 8.2 8.3 7.8
. Service sector (line 11 + line 6) 11.7 8.0 4.2 7.9

Share in Total Additions to Gross Domestic Product, Constant Prices (%)

A sector 6.1 17.7 18.6 13.4
. M sector 54.2 50.9 45.6 50.7
. T + C sector 14.6 5.6 10.6 10.7

Service sector 25.0 25.7 25.2 25.3
. Of which dwellings 2. 6(3) 4. 2(2) 7.9 5.0

Ratio on assumption of weights in lines 17-20, columns 1-3, and

ratios in lines 13-16, column 4 ~ 4.68 4. 47 4,73

Ratio on assumption of ratios in lines 13-16, columns 1-3, and weights

in lines 17-20, column 4 6.80 414 3.56

Unless otherwise indicated entries are unweighted arithmetic means of meas-

1
|19

ures for individual countries.

ines 2-6: from Appendix Table 4, lines 1-10.
nes 7-11: from Appendix Table 4, lines 18-27.

1
L

ines 17-21: the underlying absolutes for individual countries are those used in

deriving the annual rate of growth described in the notes to Appendix Table
4, lines 1-10. Line 21, column 1 is available for only 3 of the 4 countries;
and column 2 for 2 of the 3 countries.
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average weight of each major sector (and of some subsectors) in addition to
gross domestic product from 1951 to 1957 (Table 16).

The intergroup differences in the shares of the major sectors in addi-
tions to gross domestic product in Table 16 (lines 2-5) are different from those
in Table 15 (lines 17-20). Here in the low income countries not only is the
share of the A sector higher, but that of the M sector is distinctly lower. Also,
the share of the S sector is higher in Groups II and IV than in Groups I and II;
and highest in Groups V, VI, and VII. This higher share of the S sector in addi-
tions to domestic product in the low income countries is due mainly to the
larger shares of trade and finance (line 8) and of public administration (line 10).
This may explain the difference in the incremental fixed capital-output ratio for
the S sector in Table 15 (line 16): the much lower ratio for Groups V and VI
than for Groups I and II may in part be due to the larger share of trade and pub-
lic administration in the additions to gross domestic product contributed by the
S sector.

But this is merely conjecture. The main point here is that the sectoral
shares in Table 16 do not help to explain the intergroup differences in country-
wide incremental ratios of gross fixed capital to domestic output, if we still
accept the sectoral capital-output ratios of Table 15--for which we have no bet-
ter substitute at present. If we use the new sector shares in Table 16 as
weights, and recalculate the averages in line 22 of Table 15--i.e., hold sec-
toral capital-output ratios constant (at the levele shown in Table 15, lines 13-
16, column 4), the derived averages of countrywide incremental ratios of gross
fixed capital to gross domestic product become 4.7 for Groups I and II, 5.2 for
Groups I and IV, and 5.5 for Groups V and VI. The result thus is the opposite
of what we found in Table 15 (line 12, columns 1-3); a rise rather than a decline
in the capital-output ratio, as we move from the high to the low income coun-
tries. I we use a new fixed set of sector shares as weights (the average for all
countries in Table 16) and allow the sectoral capital-output ratios to differ (as
they do in Table 15, lines 13-16, columns 1-3)--thus recalculating line 23 of
Table 15-~the derived countrywide fixed capital-domestic product ratios are 7.9
for Groups I and I, 4.6 for Groups III and IV, and 3.6 for Groups V and VI.
The sectoral differences in capital-output ratios thus more than account for the
intergroup differences in countrywide capital-output ratios.

In short, on the basis of the available evidence, differences in overall
capital-output ratios among countries in recent years have been associated with
substantial differences in sectoral capital-output ratios. Hence, the assumption
made in our discussion of Table 7 above--that the sectoral capital-output ratios
are the same for all groups of countries classified by per capita income--is
contradicted by the data in Table 15--particularly for the A, M, and S sectors.

It may well be that the results suggested by Table 15 would be substan-
tially modified with more extensive coverage. Offhand, one would expect that
the incremental capital-output ratio for the M+ sector would differ less among
countries at different levels of per capita income and development than those for
the A and S sectors. The M+ sector, growing within an economy in recent
times, requires capital equipment prescribed by prevailing modern technology:
it is the modern sector, whether in a developed or underdeveloped economy;
and, provided the industry-mixes are similar, the capital-output ratios should
not differ materially. In the case of agriculture, the same additions to gross
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Table 16.
Shares of Industrial Sectors in the Rise in Gross Domestic Product, Countries
Grouped by Per Capita Product, 1951 to 1957 (Based on constant price totals)

Wider Groups of Countries by
Per Capita Product

1& 10 mé&lIv V, VI, & VI
(1) (2) (3)
1. Number of countries 6 7 10
Sector Shares (%)
2. A sector 7.0 18.5 25.8
3. M sector 53.9 37.4 28. 4 (8)
4. T + C sector 12.2 8.5 6.8 (7)
5. Service sector 26.9 35.7 40.8 (7)
6. Mining, manufacturing, electric,
gas, & water 46. 2 34.6 (6) 23.6 (7)
7. Construction 7.8 4.6 (6) 3.9 (6)
8. Trade & finance 14.2 13.6 17.8 (8)
9. Dwellings 3.1 7.2 (6) 4.9 (6)
10. Public administration & defense 3.9 7.6 (6) 13.5 (8)
11, Other services 5.7 6.4 (6) 7.0 (7)

Entries are unweighted arithmetic means of percentages for individual countries
given in Appendix Table 5.

Figures in parentheses are the number of countries covered, when different
from the number in line 1.

output in countries differing widely in the level of development, can probably be
secured with different amounts of additional capital; and this may be true of the
rather heterogeneous S sector, even if we assign little weight to the effect of
dwellings on the incremental capital-output ratio. A larger sample might show
greater similarity among groups of countries classified by per capita income in
their incremental capital-output ratios for the M and M+ sectors, and greater
differences in the ratios for the A and S sectors. But these suggestions are
only plausible guesses that cannot be tested with the data currently available.

Before concluding the discussion of the evidence on the recent levels of
incremental capital-output ratios, we may ask whether the generally lower level
of these ratios for the low income countries shown in Tables 10 and 13 are likely
to have been true over the long run. That, by and large, the incremental
reproducible capital-output ratios may have been, in the long run, lower for the
less developed, low income countries than for the high income countries, is sug-
gested by the somewhat lower average capital-output ratios in the former in
past years. In 1894-95 the six countries with the lowest per capita income had
a ratio of reproducible wealth to income of 2. 6 (presumably domestic wealth
ratios), compared with 2.9 for the five countries with the highest per capita
income (or 3.3, if capital investments abroad for the United Kingdom and France
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are included). 22 In 1913-14, the average ratio ranged from 4. 3 for the eight
countries with higher per capita income to 3.5 for the nine countries with lower
per capita income. 23 I a more recent comparison, the domestic reproducible
capital-output ratios for the three countries with low per capita income (India,
Japan, and Mexico) were all below 2.5, whereas the ratios for twelve other
countries were higher (excluding West Germany, for which capital was related
to gross rather than net product). 24 But an average capital-output ratio is a
cumulation of past incremental capital-output ratios; and if the average ratios of
one group of countries are lower than those of another, the implication is that
the corresponding incremental ratios must also have been lower in the long
period over which national wealth is accumulated.

In this sense, viz., that in general in recent years the incremental
capital-output ratios were lower in the low income, less developed countries,
the findings of Tables 10 and 13 are not inconsistent with the scanty data on the
average reproducible capital-output ratios in the past. But for the magnitude
of the differences in these ratios (Table 13 is particularly relevant since the
average capital-output ratios are most easily related to incremental net capital-
output ratios) we can find no support in the data for the past. In Table 13, the
range in the average ratios from Group I to the low income groups was from
over 5 to a level not much above a third. No such range is suggested by the
average capital-output ratios in the sources cited in footnotes 22-24.,

It would seem that, like the high capital formation proportions in recent
years in the low income countries, and the limited range in these capital forma-
tion proportions among countries grouped by per capita income, the wide range
in the incremental capital-output ratios between the high and the low income
countries observed for recent years is probably not typical of the longer-range
past. The very fact that the annual rate of growth of domestic or national
product in Groups VI and VII is 1.7 times the rate in Group I (see Table 13,
lines 4 and 7, columns 8 and 11) supports this inference--for surely over the
long-term past the rate of growth must have been higher in countries in Group I
than in those in Groups VI and VII. Clearly, the rates of increase in domestic
or national product (gross or net) were much higher during recent years in the
low income countries than they could have been over the long run in the past.
The capital formation proportions must also have been significantly higher
during recent years. But it also seems likely that the former rose to higher
relative levels in recent years than the latter. To illustrate, if we assume that
in the past net capital formation proportions in the less developed countries
ranged from 3 to 5 percent, and the rates of growth of countrywide net product
per year ranged from 1 to 1.5 percent, the incremental net capital-output ratio
was about 3. 0--somewhat lower than for the more advanced countries. These
past capital formation proportions are from less than half to about seven-tenths
of those for recent years (7.5 percent for Groups VIand VII in Table 13), where-
as the rates of growth are from less than a quarter to about a third of those for

22, See Paper IV, Appendix Table 2, p. 63.
23. Ibid., Appendix Table 3, p. 65.

24, See Raymond Goldsmith and Christopher Saunders, ed., op. cit.,
Table VI, p. 32,
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recent years (4.5 percent per year for Groups VI and VII in Table 13). In other
words, while the recent years were probably marked by a significant rise in
capital formation proportions in the low income, less developed countries, there
was an even greater relative rise in the rate of growth of countrywide product
per year; and as a result, at least for this short recent period, the incremental
capital-output ratios were substantially lowered.

VI. Distribution of Gross Domestic Capital Formation by Type of Purchaser
and by Source of Financing

For the recent post-World War II years we have the distribution (some-
times incomplete) of gross fixed capital formation by type of purchaser for
twenty-four countries (Table 17). But since fixed capital formation accounts
for an overwhelming proportion of gross domestic capital formation, the shares
in Table 17 can be viewed as approximations to the distribution of the latter.

Private enterprises, largely individual firms and private corporations
(including individual owners of dwellings treated as private firms) purchase from
six- to seven-tenths of gross fixed, and probably also of gross domestic capital
formation (line 2). The share of these private purchasers declines somewhat
as we move down to Groups IV and V, and VI and VII, where governments play
a larger role as purchasers of durable capital than they do in the high income,
more advanced countries. The statements apply, of course, to the non-
Communist countries to which Tables 17-19 are limited.

For twenty-one of the twenty-four countries we have direct information
on the share of gross fixed capital formation purchased by general government
(i. e., excluding public enterprises and corporations). As would be expected
from the decline in the share of private purchasers as one moves to the low in-
come, less developed countries, the share purchased by general government is
higher in the latter--particularly in Groups VI and VII (line 4). The derived
share of public and government enterprises drops sharply from Groups IV and
V to Groups VI and VII, but little significance can be attributed to this move-
ment since the share is calculated from subtrahends and diminuends based on
different samples (line 5).

It is interesting that government plays a greater role as a purchaser of
capital goods in the low income, less developed countries despite the fact that
government consumption is a distinctly lower share of gross national product
than in the high income countries (line 7). In other words, the reason for the
more active role of government in the purchase of capital goods in the less de-
veloped countries is not that it needs a higher proportion of capital goods to
produce the goods that it consumes. Nor is there a close association between
the role of the government as purchaser of gross fixed capital formation and its
contribution to gross domestic product: the share of government in gross do-
mestic product in Groups VI and VII is not much greater than it is in Group I
(line 9). Presumably, the reason for the large share of capital formation pur-
chased by government in the low income, less developed countries, is that it
fosters and directs capital investment.

A somewhat similar pattern emerges when we consider the sources of
financing (Table 18). Here we must first take account of the differences, already
noted in connection with Table 1, in the extent to which foreign funds finance
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Table 17.

Distribution of Gross Fixed Capital Formation by Type of Purchaser,
Compared With Shares of Government Consumption in Gross National Product
and of the Government Sector Product in Gross Domestic Product, Countries
Grouped by Per Capita Product, Post-World War II Years

(Based on current price tatals)

Wider Groups of Countries by Per Capita Product
I o&m V&V Vi& v
(1) ) ®) 4

Share in Gross Fixed Capital Formation

1. Number of countries in

line 2 7 3 (2) 4 (3) 10 (4)
2. Share of purchases by

private enterprises (%) 67.3 67.2(71.4) 63.8 (63.9) 58.9 (61.0)
3. Number of countries in

line 4 5 5 (4) 4 (4) T (2
4. Share of purchases by

general government (%) 12.8 12.8(13.1) 14.5 (14.5) 26.2 (30.1)
5. Derived share of pur-

chases by public and

government enter -

prises (%) (100 -

line 2 - line 4) 20 20 (16) 22 (22) 15 (9)

Share in Gross National Product

6. Number of countries in
line 7 8 12 (9) 17 (13) 16 (8)
7. Share of government
consumption expendi-
tures (%) 14.2 14.0(13.2) 11.6 (11.5) 10.6 (10.5)

Share in Gross Domestic Product

8. Number of countries in

line 9 6 12 (9) 16 (13) 22 (13)
9. Share of public admin-~

istration and defense

sector (%) 7.0 10.0(8.7) 7.0 (7.2) 7.7 (7.8)

Entries are unweighted arithmetic means of percentages for individual countries.
Those in parentheses are for countries excluding politically and financially de-
pendent units (listed in the notes to Table 1 and, in lines 8 and 9, Kenya and
Uganda). However, the various measures are not repeated for Group I, from
which there are no exclusions.

Lines 1 and 2: based on Appendix Table 3, column 7.
Lines 3 and 4: based on Appendix Table 3, column 8.
Lines 6 and 7: based on Appendix Table 6, column 1.
Lines 8 and 9: based on Appendix Table 6, column 2.
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gross domestic capital formation. If we take all countries, including those
politically and financially dependent, Groups II and III, and VI and VI show
close to a fifth of gross domestic capital formation financed by foreign funds. I
we exclude the dependent units, the average share of foreign financing drops
materially; but it is still 9 percent of gross domestic capital formation in
Groups VIand VII and less than 1 percent in Group I (line 3).

But our main interest here is in domestic financing--which for gross
capital formation consists of funds from capital consumption charges and net
domestic financing. By and large, the funds derived from provision for capital
consumption account for about four-tenths to a half, and net domestic savings
account for a half to six-tenths of gross domestic savings or financing (line 7).
There appear to be no significant differences among countries grouped by per
capita income in the distribution of gross domestic financing or saving between
capital consumption funds and net domestic savings.

Capital consumption charges are provided for by all holders of fixed and
depreciable capital goods--individuals owning dwellings, private firms, private
corporations, general government, and government enterprises and corpora-
tions. I the finding in Table 17--that the government purchases a larger share
of fixed capital goods in the low income countries than in the high--is valid for
a fairly long period, and if government and government enterprises provide for
capital consumption in the same fashion as the private sector, the share of
government in capital consumption charges in the low income countries would
also be larger. But this conjecture is subject to too many qualifications to be
given much weight.

Part of capital consumption charges is on account of individuals as
owners of dwellings and of private unincorporated firms, but their share in the
total in the industrialized countries must be relatively limited: residential con~
struction is about a fifth of total fixed capital formation; its economic life span
is much longer than that of other fixed capital goods; a substantial fraction of
residential housing is owned by business corporations and governments; and the
share of unincorporated business is small. If we allow about a tenth of capital
consumption to be credited to households owning their own dwellings and another
tenth for unincorporated firms, the 40 to 50 percent share of capital consump-
tion in gross domestic savings would include 32 to 40 percent for private cor-
porations, government corporations, and governments. The other 60 to 70 per-
cent of gross domestic savings is accounted for partly by net savings of non-
household units, partly by savings of households. 25 The share of the latter, on
a net basis, is available for a few countries. The net savings of households ac~
count for between 19 and 57 percent of net domestic savings, declining percepti-
bly, as we move down the scale of per capita income, from 57 percent in
Group I to either 28 or 19 percent in Groups VI and VII (line 11).

Two conclusions are immediately suggested. First, the contribution of
individuals and households must account for a rather moderate share of total
domestic financing of gross domestic capital formation. Even in Group I, the

25, These are defined in the estimates to include all individual owners of
unincorporated business firms and dwellings~--in addition to households
not owning a business or a dwelling.
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share of savings of households in gross domestic capital formation (which is
only half a percent different from gross domestic financing) averages 31 percent
(line 10). I we add 8 percent, to allow for capital consumption charges on
owner-occupied dwellings and unincorporated business, the percentage becomes
39. Thus, of the total domestic financing of gross domestic capital formation in
Group I less than four-tenths is contributed by individuals and households. In
Groups VIand VII the contribution of savings by individuals and households is
even more moderate. I we exclude politically and financially dependent units,
the share of net savings of households in gross domestic financing is about 7
percent (6. 6/0.915); and if we add another 5 percent for consumption charges on
owner-occupied dwellings and perhaps as much as 20 percent for private unin-
corporated firms (capital consumption charges), the total becomes 32 percent.
The rest of domestic gross savings is presumably contributed by governments,
public and government enterprises, and private corporations. Second, the rela-
tive contribution of net savings by households to gross domestic capital forma-
tion is materially lower in the low income countries than in the high income
countries: it drops from 31 percent in Group I to either 12 or 7 percent in
Groups VI and VIL

The net savings of governments account for between 5 and 20 percent of
gross domestic capital formation, but the movement is from a low of 5 percent
in Group Ito a high of 15 percent in Groups VI and VII (line 14). Of the 58 to
50 percent share of net domestic savings in gross capital formation (line 6), we
are thus left with about 20 percent for the share of net savings of private cor-
porations, public corporations, and government enterprises in gross capital
formation in Group I and about 28 to 23 percent in Groups VI and VII. Since
private corporations are so much more important relative to public corporations
and government enterprises in Group I than in Groups VI and VII, we may as-
sume that the share of these private corporations in the financing of gross capi-
tal formation is larger in the high income, developed countries than in the low
income, underdeveloped countries. In other words, the difference in the rela-
tive contribution of net savings by households to gross domestic capital forma-
tion between high and low income countries is made up partly by greater foreign
financing in the latter, partly by greater contribution of savings by governments,
and partly (probably) by greater contribution of savings by public corporations
and government enterprises.

The sharp drop in the share of the savings of households and individuals
in gross domestic capital formation as we go down the scale of per capita in-
come (Table 18, line 10) suggests, of course, that the scarcity of household
savings sets a limit to the national, and even domestic, capital formation pro-
portions. At any rate, it is of interest to trace the ratio of savings of house-
holds to gross domestic capital formation from the relation of income received
by households to gross domestic product, and the household savings-disposable
income ratio (Table 19).

The calculations are based on data for the same twenty-three countries
throughout, but the small number in the groups distinguished by per capita in-
come bars hard and fast inferences. However, a few broad observations can be
made.

First, the differences in gross capital formation proportions observed
among the wide groups are not large: from 21 percent in Group I to 16 percent
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in Groups VI and VI, excluding dependent units (line 2). But since the range of
differences in these proportions for the larger sample in Table 1 was not much
wider, the small sample is not a serious qualification here.

Second, the average ratio of income of households to gross domestic
product declines slightly as we move from the high to the low income countries,
due to the larger share in the latter of the combined total of government and
corporate income, taxes, depreciation, and other differences between income
of households and gross domestic product (line 3). This result is somewhat un-
expected, and a larger sample might reverse the finding. However, the propor-
tion of direct taxes (deducted from income of households to derive disposable
income) to income of households drops perceptibly, in accord with expectation,
as we move from the high to the low income countries (line 4). As the conflict-
ing movements in lines 3 and 4 cancel each other, the share of disposable in-
come in gross domestic product shows no significant differences among countries
grouped by per capita income and indeed is lowest in Group I (line 5).

Third, the real difference is in the ratio of savings to disposable in-
come--which drops from 8 percent in Group I to slightly over 1 (or under 4) per-
cent in Groups VI and VII (line 6). It is this difference among countries in the
savings-disposable income ratio, which~-despite the higher incidence of direct
taxes in Group I--produces the lower ratio of household savings to gross do-
mestic product (line 7) and the lower ratio of household savings to gross domes-
tic capital formation in the low income countries (line 8). The alternative cal-
culation of the latter ratio (line 9)--from the averages in lines 2 and 7, rather
than from the ratios for individual countries--shows results similar to those in
line 8: a drop from close to three-tenths in Group I (not much different from
the 31 percent in Table 18) to 7 percent in Groups VI and VII if we exclude the
politically and financially dependent units (7 percent also in Table 18).

In concluding this section on the distribution of capital formation by type
of purchaser and by source of financing, one may ask whether the findings based
on the data for the post-World War II years are relevant to the longer run of the
pre-World War II past. Was the larger role of the government as a purchaser
of fixed capital goods in the less developed countries true of the longer-run
past? Was the high proportion of capital consumption charges to gross domestic
savings--about four-tenths in both high and low income countries--characteristic
of the past? Was the limited share of household savings in net domestic sav-
ings--only four-tenths even in the high income countries--true of the past? Was
the appreciably lower ratio of household savings to gross domestic capital for-
mation in the low income countries, associated with a lower ratio of household
savings to disposable income, representative of a long standing difference be-
tween high and low income countries ?

In the next paper, which will deal with long-term records, there will be
little opportunity to check on any conjectures indulged in here in trying to answer
these questions: no long-term data on sources of financing are available, ex-
cept for one or two countries. But if we consider that the gross domestic capi-
tal formation proportions in recent post-World War II years are probably much
higher, particularly for the low income countries, than they could have been in
the long run; that independent governments in many of these countries are a
recent development, as is the acute concern with capital investment and eco-
nomic growth--the answers must be, if not a flat 'no', a qualified 'unlikely’.
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It is not likely that in the past government played a much larger role in the pur-
chase of capital equipment in the less developed than in the high income coun-
tries--unless the former were colonies and capital formation was the major
concern of the metropolitan government. It is not likely that provisions for
capital consumption were a high fraction of the gross sources of funds for fi-
nancing domestic capital formation in the low income countries; and if one goes
far enough back, even in the high income countries. And we cannot be sure that
with rather low gross domestic capital formation proportions, the share financed
by savings of households was so low in the underdeveloped countries in the past;
or, if we go far enough back, in the high income countries. Indeed, the only
finding that might reasonably apply to the longer-term past relates to the lower
savings-disposable income ratio for the low income countries. It is likely that
over the longer-term period, going back to the mid-19th century, or even
earlier, the ratio of savings to disposable income was much lower in the less
developed, low income countries than it was in the high income countries; and
indeed, the absolute, and perhaps relative, disparity in the savings-disposable
income ratios might well have been greater in the past than it was during the
post-World War II years.
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Appendix Table 2.

APPENDIX

Capital Consumption, Net Capital Formation Proportions, and Distribution of

Post-World War II Years

0O =IO T N
D PR M

Countries Grouped by
Per Capita Product

Capital Consumption

Net Domestic

Group I

Australia
Belgium
Canada

New Zealand
Sweden
Switzerland
United Kingdom
United States

Group II

Denmark
Finland

. France

Germany, West

. Netherlands

Norway
Venezuela

Group I
Argentina

. Austria
. Chile

Ireland

. Israel
. Puerto Rico

Group IV
Brazil

. Colombia
. Costa Rica
. Cuba

. Greece

. Italy

. Malaya

Mexico
Panama
Turkey

. Union of South Africa

(1953-56)53. 5 (1953-56)51.3

30.2
28.9 27.3

as % of: Capital For-
Gross mation as %
Gross Fixed Domestic of Net
Capital Capital Domestic
Formation Formation Product
(1) (2) (3)
21.8 20.2 23.6
64.1 60.6 7.0
46.1 43.0 16.1
30.5 28.4 18.0
35.8 35.8 16.4
56.9 51.7 8.3
52.1 48.4 10.2
35.6 33.8 13.1
18.5 22,32
54.3 51.5 9.7
44.4 40.0 15.5
42.9 39.9 16.0
33.6 31.17 22. 3
41.6 39.4 15.9
50.17 50.3 11.0
32.9 31.8 16.2b
84.4 1.6
24,7 24,3 11.6
29.0 19.1
33.0 31.9 14. 4
34.8 29.5 12,5
48. 2 44.3 7.3
29. 4 27.1 15. 8
36.8 35.9 10. 3
24.5 21.3 13.6
44.4 42.9 13.1

(1953-56) 6.8
9,52
19, 8b
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Gross Domestic Capital Formation by Type of Capital Good, Averages for

Net Capital
Formation as % Share in Gross Domestic Capital Formation of:
% of Net Residential Other
National Construc- Con- Producers'’ Change in
Product tion struction Equipment Stocks
(4) (5) (6) (M (®
21.1 7.6
8.8 23.3 27.0 44.4 5.4
13.5 18.6 41.3 33.5 6.7
15,7 21.4 6.9
22,7 35.1 34.9 7.2
17.6 22,9 38.8
8.8 19.8 24,4 46.8 9.0
10.9 24,3 34,7 34,1 7.0
13.0 15.3 24.8 54. 8 5.1
23.32
8.6 23.0 26.8 45.1 5.2
19.0 42.5 47.5 9.9
17.3 18.6 27,17 46.6 7.1
20.4 16.2 28.3 50.0 5.5
15.6 5.3
9.1 55. 7 43.5 0.8
14.8 19.1 28.3 48.9 3.6
0.2 (1951-54)33.0 (1951-54)25.7 (1951-54)40.1 (1951-54)1.3
5.4 19.0 36.8 42,6 1.7
~-4.3 (1951-56)33.2 (1951-56)35.1 (1951-56)29.3 (1951-56)2, 4
-4.0 22.17 42,9 31.0 3.3
11.5 15.3
6.9 30.1 61.8 8.1
12,1 7.8
8.1 2.5
6.0 27,7 30.4 28.8 13.1
10.8 22,1 3.5
0
13.3
(1953-56) 3.2 48.9 35.7 15.5
6.62
16.4 54.8 39.5 5.7

(Continued on next page)
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Appendix Table 2 (Cont. )

) @) ®)

Group V
33. Guatemala 31.9 8.0
34, Iraq 30.9 29.7 10.9
35. Jamaica 317.6 34.7 11.7
36. Japan 33.1 25.0 23.2
37. Portugal 34.0 30.4 11.8
Group VI
38. BoliviaC 73.8 4,3
39. Ceylon 15.1 14.0 9.7
40. China (Taiwan) 44.2 32.0 12.3
41, Ecuador 38.8 33.1 10.1
42, Egypt
43. Ghana
44, Honduras 35.7 33.0 10.6
45, Peru 85.1 7.7 7.3b
46. Philippines 67.4 57.0 3.9
47, Rhodesia & Nyasaland 17.5 31.5
Group VI
48. Belgian Congo 30.0 27.3 23.0
49. Burma 34.6 30.2 14.2
50. India 5.0
51. Korea, South
52. Morocco 30.4 29.4 14.5
53. Nigeria 27.9 26. 4 7.4

Entries are percentages based on current price values for the periods covered
in Appendix Table 1 unless otherwise indicated.

Sources: Those given in Appendix Table 1 except for line 50.

Line 50: Net domestic product at factor cost, given in the United
Nations, Yearbook of National Accounts Statistics, 1958, was adjusted
to the market price basis by the ratio of the latter to the former in
Ceylon and Burma, given in ibid., and net national product was de-
rived by the addition of net factor income from abroad, also given in
ibid. Net domestic capital formation and net capital formation are
from Wilfred Malenbaum, East and West in India's Development,
National Planning Association, April 1959, Table 3, p. 28.

Capital formation excluding change in stocks.
Ratio to NNP.

Based on constant price values.

Ratio to NDP.

pogp
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Appendix Table 3.
Rise Per Year in National Product, Gross Capital-Output Ratio, and Shares of

for Post-World War II Years

Countries Percent Rise per Year in:
Grouped by Gross Gross Net Net
Per Capita Domestic National Domestic National
Product Product Product Product Product
1) (2) (3) (4)
Group I
1. Australia 1.51 1,52 0.84 0.84
2, Belgium 2. 80 2.86 2.54 2.61
3. Canada 4.21 4.19 3.95 3.92
4. New Zealand 2. 83 2. 80 2.63 2. 60
5. Sweden 3.80 3.83
6. United Kingdom 2,45 2.35 2. 40 2.30
7. United States 2.94 2.95 2.57 2.60
-Group 1
8. Denmark 2.70 2.72 2.45 2. 46
9. Finland 3.48 3.49 2. 95 2.97
10. France 4. 66 4, 64 4,97 4.95
11. Germany, West 7.50 7.45 7.60 7.54
12, Netherlands 5. 25 5.23 5. 47 5.44
13. Norway 3.7 3.70 3. 49 3.40
14. Venezuela 11.29 11,86 11, 22 11.85
Group III
15. Argentina 1.45 1.47 1.32 1.34
16. Austria 5.88 5. 76
17. Chile 2.74 2. 68 2.76 2.70
18, Ireland 1.50 1,34 1. 27 1.10
19. Israel 8.52 8. 46 8. 46 8.38
20. Puerto Rico 4,02 2.87 3.63 2,43
Group IV
21, Brazil 4. 67 4, 67 4. 67 4,67
22, Colombia 5.01 5,33 4. 66 4,90
23. Costa Rica 6. 76 7.05 6. 52 6. 83
24, Greece 6. 57 6.83 6. 69 6.95
25, Italy 5.35 5.38 5,36 5. 39
26, Malaya
27. Mexico (1952-57)5. 94

28. Turkey (1951-56)4.60 (1951-56)4.56 (1951-56)4.44 (1951-56)4.40
29. Union of
South Africa 5. 44 5. 27
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Private and Government Purchases in Gross Fixed Capital Formation, Averages

Ratio to Additions to
Gross Product in Constant

Prices of Gross Domestic Percentage of Gross Fixed
Capital Formation in: Capital Formation Purchased by:
Current Constant Private General
Prices Prices Enterprises Government
(5) (6) (M (8)
18.48 66.5
5.75 5. 54 76.9 10.8
5.99 5.70 74.0 14.3
8.27 57.8
5.63 5. 58 59.9 15.6
6.41 6.24 51.5 10.0
6.12 6.02 84.7 13.3
6.85 6. 56 7.9 10.6
7.47 15.9
3.91 3.90 11.0
3.12 3.07
4.59 4,55 65.0 14.8
7.85 8. 20
2,10 2.10
13.72 15,17
3.76 3.86
3.47 3.58
9.80 9.53 11.9
2,93
4,93 4.80 58.8
3. 60
2.48
3.02 15.2
2,53 2,56
3.91 3.85 12.6
63.7
(1952-57) 2.78 62.7 18.6
4,67 63.9 11.8

(Continued on next page)
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Appendix Table 3 (Cont.)

(1) (2 (3) (4)
Group V
30. Dominican Rep. 8.90
31. Guatemala 5. 80 5.53 5. 84 5.56

32. Iraq (1950-56)11. 57 (1950-56)10.20 (1950-56)11.59 (1950-56)10. 15
33. Jamaica (1951-56)11.37 (1951-56)11,22 (1951-56)11.02 (1951-56)10.86
7

34, Japan 8.25 8.18 7.61 .54
35. Portugal (1952-57) 4.14 (1952-57) 4.15 (1952-57) 4.11 (1952-57) 4.12
Group VI
36. Bolivia (1950-55) 1.21 (1950-55) 1. 22
37. Ceylon 3.32 3.39 3.18 3.25
38. China (Taiwan) 9.44 9. 42 9. 52 9.50
39. Ecuador 5. 50 5.31 5,64 5.44
40. Egypt (1951-56) 5.92
41. Ghana 2,13 2.30
42. Honduras 3.02 4,25 2,92 4,21
43. Paraguay (1950-55)12, 85 (1950-55)12. 15
44, Peru (1951-56) 4.62 (1951-56) 3.02
45. Philippines 6. 81 6.70 6. 87 6.75
46. Rhodesia &
Nyasaland
Group VII
47. Belgian Congo 4, 27 3.7 3.48 2.90
48. Burma 6.01 6. 04 6. 12 6.16
49, India (1950-56) 3.65 (1950-56) 3.71
50. Kenya 3.178

51, Korea, South
52. Morocco (1951-56) 3.08 (1951-56) 3.50 (1951-56) 2,65 (1951-56) 3.12

53. Nigeria
54, Pakistan 2,96 2.96
55. Uganda -0.51

Columns 1-4: Entries are geometric means based on the increase in constant
market price values from 1951 to 1957, unless otherwise indicated.

Columns 1 and 2;: Constant price values are from United Nations, Yearbook of
National Accounts Statistics, 1958 except for lines 1;4; 6, col. 2;9; 10
col. 1; 19; 21-23;27; 28, col. 2; 29; 30; 32; 33; 34; 37, col. 1; 38; 39; 40;4f; 44;
45;47, col. 2;48, col. é;and 52, col. 2.

Lines 1, 4,19, 22,23,217,29, 30, 32, 33, 34, 38,40,41, 44,45 are based on constant
price values derived by deflating current price values, given in ibid., by the
cost of living indexes, given in the United Nations, Statistical Yearbook, 1958.

Lines 6, 28, 47, 48, 52, col. 2 are based on constant price values derived by de-
flating current price values by the price index implicit in gross domestic
product, both from the Yearbook of National Accounts Statistics, 1958.

Lines 9, 21, 39 are based on constant price values derived by deflating current
price values by the price index implicit in either gross domestic product
or net domestic product, at factor cost, both from ibid.

Lines 10and 37,col. 1 are based on constant price values derived by deflating cur-
fent %giitée values by the price index implicit in grossnational product, both

rom .

Columns 3 and 4: Constant price values were derived by subtracting from col-
umns I and 2, respectively, estimated capital consumption. The latter was
assumed to be the same percentage of gross domestic product (or gross
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(5) (6) ™ (®)
2.00
1.97 1.76

(1950-56) 1.28
(1951-56) 1.48

3.48 65. 1
(1952-57) 3.91 (1952-57) 3.91

15.9
3.34 3.69
1.81 50. 6  15.4
2. 62 (1951-56)64. 2 (1951-56)31. 3
(1951-56) 2.06
5.54 47.9 37.9
5. 00 5.43
(1951-56) 5,65
1.26 1.7
(1953-57)62. 8 (1953-57)22. 9
6.81 7.63 57.9
3.18 51.1 28.9
57.2
68. 4 22,6
(1951-56) 6. 27 (1951-55)24. 4

(1950-56)56. 9

national product in lines 16, 29, and 44) as in current prices, for which the
values are given in ibid.

For lines 49 and 54 the constant price values are given in ibid.; for lines 50 and 55
they were derived by deflating the current price values, given in ibid., by the
cost of living index given in the United Nations, Statistical Yearbook, 1958.

Column 5: Entries are derived by dividing Appendix Table T, column 4 by column
T of this table (or column 2 when column 1 is not given).

Column 6: Entries are derived by dividing the proportion of gross domestic cap-
ital Tormation to gross domestic product, both in constant prices, 1951-57
(or years indicated) by column 1 of this table (or column 2 when column 1 is
not given). The proportion is based on values given in the United Nations,
Yearbook of National Accounts Statistics, 1958.

Columns T and 8: Entries are percentages based on current price values for the
periods covered in Appendix Table 1 from the sources cited there unless
otherwise indicated. In line 46 gross domestic capital formation is used
rather than gross fixed capital formation and in line 49 net domestic capital
formation (from the source cited for Appendix Table 2, line 50) is used.




APPENDIX

88

8°02 q9 78 1°96 qt 21 L°61 95-2S6T sy p1
Al ® I sdnoxp

9 °6% 1°2¢ 1796 9°02 861 9G-2G61 AemIoN ‘g1
T°LT ¢S "€¢ 9°¢ey el 6 09 96-7G61 Jrewuaq ‘g1
6°€T 8 a1 881 0°21 G°TIT 9G-2G6T wopSury penun I
I 3 I sdnoxH
(%) STeI0L 991ad JuUBISUO) UO pased ‘}onpold d13somwod SSOIH 0} uorjewrrod [eyde) paxid ssoxn ‘uorjrodorg
2¢°1 86°0 8¥ ¥y gLV (4 ] 9G-$G61 03 2G-0S61 SBINPUOH QT
€€°9 69 'L 82 °¢ 9% "9 91°¢ 96-$G61 O3 1661 JOpENOH °@
61V 12°¢ €3V 069 €6°C LG-GG6T 03 2G61 Tesmuaog ‘g
IA B A sdnoin
6G°G 0€ °¢ 6% ‘9 81°6 62 ‘¢ LG-GG6T 03 €G-T1G61 Areyy ),
09°9 €8¢ ¢ eG g €96 '8 69 °9 LG-GG6T 03 €G-T1G61 92931H 9
£€8°9 qoéS L LG q09 °L ¥C°¢ LG-GG6T 03 €G-TG61 BLI}SNY G
Al B III sdnoan)
18°¢ 11 N4 0S°9 10°G 16°0 LG-GG6T O3 £€G-TG6T LemIoN 'y
08y (] 4 4 16°G ¥ L 9L°0 LG-GG6T 03 €G-T1G6T puerury °g
0€°C 2€6°T 819 e9L°C 19°1 LG-GG6T 03 €G-T1G61T Jrewus °g
88 °C €L°T VLT 68 °¢ 98°T LG-GG6T O3 €G-TG6T wopSury payun 1
I ® I sdnoIDH
(%) sodtag jueisuo) uf }onpoxd ssorn ‘reax Jad astd
(9) () (®) (¢) (2) (1)
1e10.L S90TAISS uoryed J3yeM B ‘sen Jurystd PEXEY G
-TUNW o) ‘091 ‘°3Isuo) 19 ‘Axysaiog porxag
73 uorye} ‘Suranjoemuep ‘aanynorasy
~Jodsues], ‘SurutN

sIeax II IeM PIIOM-31sod ‘sJ03oas £q suorirodoad uorjemrioq [eyrde) poxI g SSOJD) PUB }ONPOIJ SSOJIH) Ul JBIX I3d 9STH
‘¥ 91qeL x1puaddy




89

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

‘€661 IO} ey

Se 9Wes 9y} 3g 0} }I PIWINSSE M
‘2G6T I0J SIqerieA jou st saorxd
jue}sSuod ur uoryewrxoj reyrdes jo
UoTINQIIISTP TBLIISNpUT I3[} 3doUIS
‘Suranjoenuew

Y)IM papn[oul aJe s3urfomp pue
‘uoryerjsturmpe orygqnd ‘aourury
UBY) I9YJO SIOIAIIS pUR dpeBIL,
*S901AI9S

YA PapNIoul ST UOT}ONIISUOD

*1809 J030%} e Jonpoad J1}SOWOP SSOI3 IPTMAIIUNOD 3Y) O)
s901xd j951eW B Jonpod O13SWOP SSOIS IPIMAIIUNOD 3]} JO ‘PAIdAOD
poraad ay} J0j ‘oryed oy} Aq sao1ad j9¥IBW O} PIISN[pe 9I9M J9N el 9Y)

(erxsny Joj 3deoxs) 3500 I030%] Je SajewI}sd }onpoxd 3y} pue sadrad
J9YJeW Ul USAIS aJe S9jemwIl}Sd uorjewryo} Tejrded ayy aourg ‘porrad
9y} J0§ 98eIaA® 9y} UT JYSTOM JTEY B 9JB SIBSA TRUTW IS, :1g-TT Soul]
*arqerreae st saorxd jaxrew Je jJonpord Teuorjeu ssoxd ATuo yorgym

Jo3y ‘erxysny Joj 3daoxa 3s09 I030ej Je Jonpoxd 213S9WOp SSOIH Q-1 SOuUTT

*1LG6T € 'PIQI WOJJ 9J€ B}EP YOTYM JOJ ‘SeInpuol 3}dooxa SaTIUNOD [T
I0] ‘GGET ‘SOIISIIE]S SIUNODOY [BUOIIEN JO JOOQIBDX ‘SUOIIEN Pajuf) :3dInog

S Pl € 61 ¢ °6¢ 6°11 6°6 GG-TG6T SBINPUOH
G'11 6°6 L 62 G 91 6°L GG-TG6T JI0pendoH
(A4} G 61 cLy L31 8°¢ 96-2G61 Te8nyrog
IA 3 A sdnoxd

661 €°Le 6°'8% ba1 211 9G-2G61 Aren
0°%1 8 "61 C6¢ €6 °GT L'C 9G-2G61 99331DH
12 qb ‘¥8 ¢ LS q€ ‘el 9°02 9G-2G6T1 rLIISNYy
Al B3 II sdnoxd

6 '8¢ 0°¢ce gLy 0°12 L°61 9G-2G6T AemaoN
662 g Ly 692 881 8°¢l 9G-2G61 puerury
6 LT &6 ‘€% ([4NA4 266 6°9 9G-2G61 Jrewusq
V1 191 G'81 2°C1 G'11 9G-2G61 wop3ury payun
11 % I sdnoan

(%) STe10L, 201Id JUSIIN) UO pased ‘}onpold J1Samo( SSoXH 03 uorjewrrod Tejde) poxid ssoxdH ‘uorirodoxd

(AR A! 681 6°LY 921 6°G 96-2G6T1 Te8njrod
A dnoxn

6°61 8°L% g 0¢ €°al 901 29G6-2G61T Arexn
(A4l €6 ‘81 G c¥ el 91 9°2 9G-2G6T 9039I1D

‘LT
14
14



APPENDIX

90

6°9¢ 9°L e°11 0°L 011 191 ¢ 92 6°6 €91 6°02 Aaxamy,
PoL 8°1 1°6 L0 8°6 'L 8°%9 8°¢cl 0°29 9°01 Arenn
6°¥¢c 8°1 6°0 0°8 (A4 8y 0°ce 9°¢ ¥ 92 ¢ '8¢ 92331H
¥ee a0 '0T 2°'¢ (3 2 a6 ‘¥ 601 €92 ¥ '0¢ (3onpoad dr3sowop
19u) 11ZRIg
¥ 69 €L 9°0% [ €81 8°6 ¥oe LL- 1°8¢ ¥°0 (3onpoxd drysowop
j9u) 374D
0°62 p¢ 0T 13 4 P pe v1 9°¢ 6°LS 9% €°¢eS 6'6  (3ompouxd reuorjeu
§5043) BLI)SNY
q8 ‘6% € 0T 089 'CI ol 'L 6°€C G°e q¥ ‘12 C°61 eupjUasIY
Al ® III sdnoan
€°2¢ 6°Y L°0 (44 GvI 8°62g G Ly €°6 c '8¢ vy AemIoN
L°0¢ 6°G 1% L'g 0°81 0°'9 1°€9 ] L°LS g0 1s9M ‘Auemian
C 92 6°0 €°6 v'e 9°cl g9 €°99 1°21 (4 41 6°0 puerurg
0°L2 9°0 0°6 €°C 1°61 691 € °0¢ €°q 0°Gg L°L2 Hrewuaq
¥¥c 8°L ve- 26 ‘v el ‘¥1 8°6 0°19 €£°8 L g8 (4 wop3ury pajrun
6°0¢ (A8 4t L'e 1°¢ 6°01 1°01 A 1°9 € '6¥ 9°¢ wni3ag
I B I sdnoan
(o1) (6) (8) () (9) (9 ¥ () (@ (1)
(6+8+L+9) SedTAIag uOIJel} SSUI[[OM( oouBuld  UO[}ED (s+ g uon IareNy  Suusid
JO3038 § JIAY)0  -STuImpy 79 9pel], -TUNWWO)) JOJ}OdS N -onIIs 7B ‘sen 1§ ‘Anss
orand 7 uorye) -uo)  ‘*291d -J04 ‘94n)
-Jodsueur], 73 ‘Surany -notady
-oemue
‘Sururiy

oo oo

1L,G6T O3 1GET ‘S00Tdd JUBISUO) UT JONpOIJ o1}SAWO( SSOIN) 0} SUOTIIPPV JO SJI03038 Aq UOTINQIIISI( 998UadIad
‘G 9Iqe], X1puaddy




91

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

*S3JOTAJIAS JAYI0 YA PApN[ou] ST UOTIONIISUOD)

*SJI0309S J9Y)0 9y} Suowre panqrIisIp sy uorjelaodsuery,

*S9OTAJIS JAYJ0 YA PIPN[OUT ST ddoURUL]

*S9OTAJAS J9YJ0 YIIMA PIPNIOUT 3Ie SSUI[[OMP PUB dOoUBUl ]

‘aTIYD Ut oM} 3y jo

digsuorjerat ay} Jo sIseq 3Y)} UO UMOP UIYOIQ SBM ‘UIAIS SB ‘9pBI) PUEB UOTJBOIUNITIOD puk uorjejrodsuer} Jof €30} 9YL
*S9OTAJAS UM PIpN[oU] aJe J3jeM pue ‘sed ‘Oray09rd

*S3UTTaMP YA PApNIou] ST ouBUL]

‘PIqT ur uaArS gjoq ‘sanreA 9o1xd JUSIIND PCET
3y} 0} aseq gyET B UO saxapur 9y} Supyerad Aq SIIN[OSQE AY} POALISp 9M WOPSULY POUN 9Y} JOJ °SJ0}09S USIALS
sy} ur SupeurSiIo jonpoxd opsewop ssoI8 jo sTeI0} 301ad JuUBISUOD Y} UL AGET O TGEI WOJy 5ueUD Iy} UO paseq

]
q
B

axe sadejuaotad 3y} pajedoTpur 9STMIIYIO SSATUNl ‘8GET ‘SOIISTIBIS SJUNODIIY [BUOTIBN JO JOOQIBOX ‘SUOTIEN Pajiuf) :o90Inog

6°GL €€ ‘8 €0 ‘G¥ p-ar G 8% 1°21 ¥ ot 8°61- (9g6T
0} 1G6T) PueTeqL

8°Gg 38 ¥ 9°L (4 601 8°2 3 ¥ ‘0¢ 0°1¥ (3ompoad op3sawop
j9u) ueisiyed

IA 8°8¢ L'g €°12 8 8- 1°0¢ 882 (9¢61 01

TG6T) 0000I0N

691 2°e¥ (9561 03 0661

‘yonpoad oy3sewop

jau) erpul

L°69 p6 21 682 P p6 LT I 9°LT G°¢ T°%1 L°2% erpoque)
G Gr 9°2 9°G¢ ewIng

¥°Le EYANS ¥°8 L2 al ‘el 6°8 8°1¥ ¥°L ¥ ve 6°12 o3uo) ueidred
1°¢¢ LG G'9 1°9 8 %1 8°6 L°G2 €°¢ ¥°2¢ ¥ 18 SeINpuoy
9°1¥ L'y 6°L G°9 (‘44 L'g 8°¢2 1°9 L LT 8°0¢ (9g6T1 0}
1G6T) JopENndy

8°1% 0 Ty 2°¢ A 4 9°1¢ 1°2¢ (Lg61 0}

2G6T) 1BSmI0g

OA 3 TA ‘A sdnoxp



APPENDIX

N
»

LT q0 1T 6°11 Yo
L°62 8°82 6°29 8L GeT v sy
0Ty L°6 (pS-L¥6T) ¥°eT eupjualdxy
III dnoin
i A4 B[ONZIUIA
1°82 0°29 0¥ 6°11 LemaoN
8°81 £°9% 0°02 1°99 Z°L 2°¥1 SpUB[IsqIaN
0°ce(9G-166T) G °TE(9G-1G6T) (G '¥L) G EL 9°8 L°¥1 1soM ‘Auemrsn
811 8 LT (1°¢%) ¢ 2% 0°21(6%-LV6T) 8°F1 aouety
£°6 221 puerui g
¢ ‘6T(cc-156T) 1 °6£(56-166T) (8°99) 8°G9 8°8 9°21 yrewuaq
I dnoxd
9°21 0°62 L°v¢ q0 2T €81 sojelg pajun
0°2¢ £y 2°61 8°06 8°9 L°LT wop3ury payun
G 0L 1°21 PUBLISZ}IMS
1°L (16-6%6T) ¢°91 uapams
6°19 ¥°c (89-8%6T) Z°S1 PpUerEdZ MIN
26 0°'%1 9°12 ¥oF £°9 6°¢1 epreue)
G°g ¥e- L 6V L 6% 1°9 P11 wnidrag
6°21 L°G¢ 1°0L 201 elTRIISNY
1 dnoxn
(9) (e §2] (€) (2) (1)
s3utAeg sSurAeg suTAeg sJurAes jyonpoxd jonpoad jonpoad
ayexodro) juaw PIOYasSnOH onysamoq o13samoq TeuotrIeN ended Jad
ajeArxd ~UJIA0D) BN S80IDH S80I £q padnoan
TeJausan Jjo g se Jo % se S91JIIUNOY)

:£q paoureur uorjewrrod rejrde) O1)somO( SSOIN JO saIeys jonpoxd saanjrpuadx sy

J03098 uorjdumsuo)

JUS WUIIAOK) JUSWUIDIAOD)

B R K- R

sIeax II Jem PIIOm=-3sod IO} SaJeIoAy ‘uojEWJIOg Te}Ide) O1jSamo( SS0JI5) 70 Buloueul 9y} PUE SJEYS JUSTUIIAON IY],
‘9 9IqeL Xpudddy




93

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

191

veT

G'g

9°LT

€ ‘eT(LS-€S6T)

bee

N oo
®w o
- &

89~

9°¢8(L5-£S6T)

([N 44

1°0¢

(8-Lg) ¢ g8
0°86
5181

€°6¢

9°9L
691
L°68
G LS

(¢ ¥9) €09

9°v¢

(8°0¢9) €LY
2°Ge
¥ 6%
(1°19) 299
(6°28) 229
(2 °29) 9°%9

¢-02-
8 °GI-
¥-oe

> oo
-

i v
.

(og6T)

-]

BB~ © O

(e¥61)
(0g6T)
(9¥6T1)

B orm

(9¢-%56T)
(0g-L¥6T1)

(96-156T)
1

B¢ oa® rwovao
F©O®w ~O®W WMo o

121
qT "02(95-2S6T)
¥°6

(uemrel) eulyd
uorda)
elAT[Og

IA dnoan

1eSnjrod
endeJedIN
uedep

BoTRWIEL

bexy

elewajyend)
JOpeATeS TH
*day wedtuTmIoQ

A dnoan

BOLIJY YInos
Jo uoyun
Laxqang,
eureued
0OTXAN
ekereN
uoueqa
Arey
ELEER /)
'qn)

BOTY ®eIs0)
BIqQWOT0D
izeag

Al donoan

001y ojIong
1oBIST
pueraay

(e3ed 1xau uo panurjuo))

44
k4
K44

84



APPENDIX

94

*g-p SUWN[Od )M d[qeredmrod oie sasaqjuaged Ul SITIIUD YL, “PIIIA0D sporxad ayq}

U] SEOUSJIIITP JO ISNBI3q gF PUe ‘GH ‘€€ ‘ZT ‘6 SOUI PUE {32aNOS TEUISIIO 9Y) Ul
SOTOU9)SISUOIUT JO ISNBIQ SATIJUS OM) UTBIUOD Ff pue ‘pg ° ‘27 ‘1 SSUI] ‘g UwWN[0)D
"8G6T ~ PII WOJ] S] LG dulT

) LG61 _SoNsIiEels
SUOT}EN PajTuf) 9y} WOJIJ 3J8 §-§ SUWMN[OD nmm«. Ul
ady

‘}3 g9 'dd ‘1 a1qelL

‘dNN Uuo paseq °d
*d@d uo pased °p

STMO009Yy [EUOIIEN JO JOOGIED

"senrea 0td uEIsuoD ”M vwwam 2 ¢ Amp ‘% "ON ‘A ‘T0A 03 juewarddng ‘@BUey) reamym) pue juewdolaAad
ddN uo pased "q 4185055, So104 10q¥T PUE ONPOIJ TEVOTIEN JO UORNALNISIA TELNISTPUl I

*dND Uuo paseq ‘e ‘SUOTJEN JO YIMOJID) DTWOUODT 3Y} JO S309dSy 2ATIeIIIUENY,, ‘Sjouzny| UOWIS WO}
aIe Gg PUB {9 "8G "(IS® T Ly 07 9€ G€ ¥€ 0€ 9T [T G b Saull "g ummio,

*pa)edTpUT 9STMISYI0 SSATUN AJ3Y) PaAJId SI2INOS Y} wWoJf T el XTpuaddy
ur paIaAod sporrad oy} 1oy sanfeA 3o1xd JuaIand uo paseq saSejuadrad are satIuy

v.momac %ﬁmp.mw
w.m S-Sﬁw cﬁaﬁa.ve
q9°S (LS-TS6T ueisted ‘g9
Sy VISSIN 79
1°8 0200I0IN ‘19
61T

€

N vico

¥°12 " 73 2°09 :
LS-£961 1 qnog ‘easol ‘09
eAuay °69

S

g

L

L

O0T(LS-TG6T

‘9 (G-166T) 9°€T eIsauopu "8G
G BIpUL °LG
‘T
‘8
‘6

YR

g°L TTeH ‘96
T(LS-TS6T) epoquIe) °Gg
A eurmg “pS
1°21 o3uo) u¥rdreg ‘gg

TIA dnoxd

L°01 puereseAN 73 ¥1Sapouy °g§
L 1 saurdditiqd °1¢
P1 8"

9

8
8 nI1ad ‘0§
9G-1G6T)
.w SeJnNpuoH ‘g¥
g
£

b)
¥ 0% €°8L
6°LT S¥I G'e9

~OON

6°61 €°11 0°8y
8°6¢ 9°8¢- L°9T a8
9°¢t 1% 98~ 1°6 mM
€
4

¥ ( fen3ered ‘6%
¢°'p (G6-1G6T) L 2T(SG-TG6T) 6°TH(sG-T1S6T)  (L°8S) 2°8S :
(os-8v61) L° wuEgd LY
ﬁmvm-ﬁmﬁw p6 €1 JdA3F 9%
9¢-1G6T) 0°€T Iopendd °Gp
( *3u0)) 1A dnoxn
(9) () (¥) (g) (2) (1) (*ju0D) § 91qEL, XTpueddy

¥
€
°G

q€ °S
0°cT(95-166T) 2 °12(96-166T) 8°12(95-156T)  (0°99) T°LS 8°¢g



95

ECONOMIC DEVELOPMENT AND CULTURAL CHANGE

0°0¢ vy (4] V98 (AN 0°68
8°8¢ e "9 8°8 el 2L 681 8 ‘88
0°02 8V L € 99 L AP €08
8°L1 2°¢ 9°'y 0°1L 1 A8 6 °28
1°6¢ gL G'6 £°9L G2l 2 "L8(SS-T1S6T)
8°8¢ (4] 9°L 9°89 8 vl G 08
681 0°¢ (4 4 6°69 0°¢el €08
9°¢¢ 1°6 G°L 0°L9 ¥ °81 228
€°1¢e Vs 0°8 G°L9 8°8 0°¥L
L 6V 0°8 1°01 L6L €21 806
L°G¢ 0°01 9°¢1 2 °¢gL 6°6 c°18
(9) (c) (%) (¢) (2) (1)
UOT}BW IO jonpoad amoouy jonpoxd SPIOYasSNOH jonpoad
Tended o13samoq a[qe opysewo@ Jo awmoouy orIsemoq
o13samoq S80I -sods1q sS0I JO 4, J0 9 se S80I5)
SS0JD) se awooul saxeJ, 1991 jo 4 s®e
:J0 9 se s3uTAeS PIOYSSNOH arqesodsiq SpIOYosnoH
Jo awoouy

(98ed 1xau uo panurjuo))

pueda 11
sy (01

10 dnoan

SpUBIISYIAN °6
aouesy ‘g
Arewuaq

1 dnoan

S93eIS payun
wop3ury pajun
uapams

¥peue)
wmndreg
e[rensny

1 m—.—OAU

-l s o

onpoxdg
eyde) Iag
£q padnoin

S91IUNO)

SIB3X I1 TBM PIIOM~}S0d I0J SOFeIoAY

‘satrag SurA1Iopu) pue SSUTAES PIOYIsNOH Aq PadUeUld UOIFeWIO] [e}de) o13Samo( SSOJID) JO 9IB]S

‘L, 91qel xpuaddy



APPENDIX

96

*dND uo paseq

‘B

‘1G6T ‘SONSIIE}S SjUN0d0Y [BUO[IEN JO J0OqIedX ‘SUOIIEN Pajfuf) 3u} wrolj s} g1 Ul

*JUSTIUIIA0S

WOJJ SI9JSULI} SIPNIIU] SPIOYISNOY JO SUIOJU] PUE JUSTIUISA0S O} SIIJSURI} SPNIOU] SIXEY JOIIP ‘a1qissod jou
SeMm ST} 819UM °SISE] }9U B UO JUSTIUIIACS WIOI] PUE 0} SI9JSURI} S3PNIIU] SPIOYISNOY JO JWODU} qIss0d JIAISYM

*pa)edTpUY ISTMIIYI0 SSITUN IIAY} PAND

§90anos 9y} woJgj T 91qe] xTpuaddy uy paIaAod sporsad ay} JOoj sanyeA 9o1ad JUaIIND UO paseq sadejuadrad axe satIUA

€11
9°82-
9°'8-
6°1¥
8°1¢

9°¢¢
0°22-
G°GT
L°ee

(9)

~ -~
< ©

Nowor-
wt‘t-«l:'mco

- O

OB ®
NS -8

0
- o

© N~
o o <16

(2)

c°L8 0200JO0IN
199 o8uo) ueilredg
IOA Nﬂo.mmv
8°¢9 puereseiN 3 €Isapouy
€°€8 saurddyrud
€8 L9 nIad
T °¢8(SS-T1S6T) SeJnpuoq
6°9L(95-1S6T) Jopenog
IA dnoxp
0°8L uedep
0°28 eOTRWIEL
A dnoan
¥S '8L(LG-€G6T) BIIIFV WINOS JO uoTUN
6°18(95-£S6T) eureued
6 8L 'OTY B}S0)
G°18 |IqWOT0)
Al dnoan

(1)

¥e
k11

(*3u0D) 1, d1qelL Xjpusddy



	Article Contents
	p. [1]
	p. 2
	p. 3
	p. 4
	p. 5
	p. 6
	p. 7
	p. 8
	p. 9
	p. 10
	p. 11
	p. 12
	p. 13
	p. 14
	p. 15
	p. 16
	p. 17
	p. 18
	p. 19
	p. 20
	p. 21
	p. 22
	p. 23
	p. 24
	p. 25
	p. 26
	p. 27
	p. 28
	p. 29
	p. 30
	p. 31
	p. 32
	p. 33
	p. 34
	p. 35
	p. 36
	p. 37
	p. 38
	p. 39
	p. 40
	p. 41
	p. 42
	p. 43
	p. 44
	p. 45
	p. 46
	p. 47
	p. 48
	p. 49
	p. 50
	p. 51
	p. 52
	p. 53
	p. 54
	p. 55
	p. 56
	p. 57
	p. 58
	p. 59
	p. 60
	p. 61
	p. 62
	p. 63
	p. 64
	p. 65
	p. 66
	p. 67
	p. 68
	p. 69
	p. 70
	p. 71
	p. 72
	p. 73
	p. 74
	p. 75
	p. 76
	p. 77
	p. 78
	p. 79
	p. 80
	p. 81
	p. 82
	p. 83
	p. 84
	p. 85
	p. 86
	p. 87
	p. 88
	p. 89
	p. 90
	p. 91
	p. 92
	p. 93
	p. 94
	p. 95
	p. 96

	Issue Table of Contents
	Economic Development and Cultural Change, Vol. 8, No. 4, Part 2 (Jul., 1960), pp. 1-96
	Front Matter
	Quantitative Aspects of the Economic Growth of Nations: V. Capital Formation Proportions: International Comparisons for Recent Years [pp. 1-96]



