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Author's Note
The paper that follows is incomnplete, despite its length. It fails to
deal with several aspects of the structure of r~ationalincome - its
distribution by origin in productive activities grouped by type of
organization (corporations, individual or family enterprises, etc.),
or by size of the economic unit (plant orfir~n),or among vario~rs
regions or sub-areas within the country. For some of these changing characteristics of the structure of national income a rough
picttrre of secular trends could be obtained, but to do so worild
require more time and effort than could be spared at present.
Nor is the analysis of long-term changes in national product
that are discussed complete or conclusive. Completeness is hardly
possible with the currently available supply of data and the scanty
stock of results of past work it1 the Jield; and conclusiveness is
clearly not attainable in a discussion that stays on the level of
countrywide aggregates and of statistically measurable phenomena. The paper pursues the more modest aim of presenting the
statistical evidence that is at hank organizilzg it so that its bearing
upon what we conceive to be important questions can be more
clearly see~z;and raising these questions as possible leads for
further work.
It wozrld be impossible to summarize these questiorzs effectively
here, since the discussion in eacJi of the seven parts raises one or
two problems that seem to me important and the full understa~~ding
of which requires a look at the particular measurement
context in which they arise. I would, therefore, prefer to leave the
paper as it stands, without a summary - as an incomplete effort to
see the outline and to list the problems in using national income
ar~dwealth measures as tools in the study of the eco~iomicgroiuth
of a nation.
The disczrssion haws heavily upoi~the results of the work of
other staff members and inyself at the National Burea~r of
Economic Research. 111 particular, a sti~ntrli~s
to a closer review
ofpast estitnates with special attentio?~to the longer-term changes
in the structure of national product was provided by a study
recently initiated at the National Bureau on trends andprospects
in the formation andjnanci~~g
of capital in the United States, ml
inquiry requested and$nanced by the Life Iiwura~lceAssociation
of America. I anz indebted to the Natior~alBureau of Economic
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Research for full pmtnissiorz to use the results of its work, past
and current.
The Social Science Research Council, through its Committee
an Economic Growth, assisted in the mimeographing of this and
other papers bearing upon the topic and submitted to the 1951
meeting of the International Association for Research in Income
and Wealth; and facilitated my attendance at the meeting, the
discussion at which stimulated revisions in the original draft.
Miss Lillian Epstein of the National Bureau of Economic Research
rendered valuable assistance in the calculation arid checking of
the numerous tables included. Miss Phyllis Deane, the Secretary
of the International Association for Research irz Income aizd
Wealth, edited the mar~z~script
and undertook the heavy burden of
seeing it through the press. To all these organizations arid friends
I am sincerely grateful.

LONG-TERM CHANGES IN THE NATIONAL INCOME
OF THE UNITED STATES OF AMERICA SINCE 1870

by Simon Kuznets
I. THE OVER-ALL TOTALS

TABLEI presents estimates of gross and net national product
for the United States for eighty years, 1869-1948. In order to
reduce detail, minimize error, and permit a clearer view of the
longer-term changes, the estimates are in decade averages.
Interpretation of the evidence must rest upon a clear understanding of: (1) the concepts used; (2) the methods by which
the estimates were secured; (3) the major statistical weaknesses
from which they suffer; and (4) the broad biases which estimates
of this type, regardless of their accuracy, possess when viewed
as approximations to growth of a nation's net output. These
four topics, in the order indicated, are discussed in Part I, which
concludes with (5) indications of the rates of growth which the
estimates reveal and of the questions that arise and that can be
dealt with only through analysis that penetrates below the surface of over-all totals. That analysis and the estimates of components upon which it is based are presented in subsequent
parts.
1. The coitcepts used

The concept of national income or net national product (the
two terms as used here are interchangeable) that would have
been followed, were the data available and the necessary analysis
at hand, was described at length in 'Government Product and
National Income'.l Viewed from the final products approach,
it would include flow of all commodities and services to ultimate
consumers, at cost to them; services rendered by governments
to ultimate consumers; net additions to stocks of commodities
in the hands of business enterprises and governments - the latter
inclusive of munitions and military supplies; and net changes
in claims against foreign countries, with unilateral transfers
deducted if they are treated as costs (rather than gifts). The
corresponding total, viewed from the flow of income approach,

' See Inconle and Wealfi, Series I, International Association for Research in
Income and Wealth (Bowes & Bowes, Cambridge, 1951), pp. 178-244.
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would include payments to all factors, net of all taxes; direct
services by governments to ultimate consumers; undistributed
profits of corporations; net savings by governments, derived as
the excess of their current receipts over current expenditures
(with an analogous treatment of unilateral transfers abroad).
Gross national product would equal net national product or
national income thus defined, plus current consumption of
durable capital in the hands of business enterprises and governments.
TABLE I

Gross and Net National Product (Income), U.S.A.
Annual Averages for Overlapping Decades, 1869-1948
(Dollar figures in billions - thousands of millions)
1929 Prices

Decades

1. 1869-78.
2. 1874-83.
3. 1879-88.
4. 188493.
5. 1889-98.
6. 1894-03.
7. 1899-08
8. 190413.
9. 1909-18
10. 1914-23
11.1919-28.
12. 1924-33.
13. 1929-38
14. 1934-43
15. 1939-48.

.
.

.
.
.
.

. .
.
. .
. .
.
.. ...
.

Current Prices

G.N.P.

N.N.P.

G.N.P.

N.N.P.

Implicit
Price Index
[(3): (I)]x100

(1)

(2)

(3)

(4)

(5)

10.4
14.9
19.5
23.1
26.8
33.2
41.3
49.6
56.2
64.4
77.8
82.8
81.7
99.2
128.4

9.40
13.7
17.9
21.0
24.2
30.1
37.5
44.8
50.3
57.2
69.0
73.3
72.0
87.9
108.9

7.06
8.99
10.7
11.8
12.7
15.9
21.7
28.6
40.1
61.9
81.2
79.1
70.0
92.2
154.8

6.51
8.38
9.94
10.9
11.7
14.5
19.8
26.1
36.3
55.3
72.2
70.1
61.3
80.4
128.5

68
60
55
51
47
48
53
58
71
96
104
96
86
93
121

Lines 1-13: From Nalio~~olProdicf
since 1869 (NBER, N.Y., 1946), Table 11.1 6.
The only change made was to take account of revised estimates of
changes in claims against foreign countries since 1919, and to
re-estimate the decade totals for that item prior to 1919.
Lines 1 4 - I t Based on annual estimates for 1919-38 (NationalProduct since 1869.
Table 1-14, column 3), extrapolated forward (by components) on the
basis of the Department of Commerce estimates for years since
1938. In every case the relation for 1936-38 was used to carry earlier
figures forward.

The derivation of estimates corresponding to these concepts
would require, among other things, a functional analysis of
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government expenditures designed to segregate services to ultimate consumers - the final product part of govetnment activity
-in accordance with an agreed interpretation of what such
services are. As indicated in the earlier paper, the interpretation
I prefer would limit final product of government activity to
services that directly reach ultimate consumers as individuals
and that have an analogue on the private markets (e.g. medical
and educational services). Be that as it may, no such functional
analysis is at hand, even for recent years, let alone the decades
that reach back to the mid-nineteenth century. And the compromise adopted was, for 1919-38, to measure final product of
government by the direct taxes paid by individuals plus the
excess of the increase of capital in hands of government over
the increase in government debt. Thus implicitly, final product
of government was equated to direct services to ultimate consumers as measured by their direct taxes plus the net increase in
government capital financed out of current receipts. In carrying
this total forward and backward in the statistical estimation to
be described below we assumed that direct services by government to ultimate consumers moved proportionately to the
volume of consumer expenditures.
This departure from the desired, plus other shortcomings of
the estimates (e.g. incomplete coverage of government capital,
resulting from inability to include government inventories), does
not affect materially the longer-term changes in the over-all
totals through most of the period covered in Table 1. This is
demonstrated in Table 2, where we compare our estimates of
gross national product with the U.S. Department of Commerce
totals designated by the same name, but which should properly
be termed Sross national expcnditurcs. Thc conccpt employed
in Table 2 differs from that followed in Table 1 and throughout
this paper by the inclusion, in addition to consumer expenditures, business gross capital formation, and net changes in
claims, of all government expenditures on commodities and
services. In other words, the h a l product of government is
identified with all expenditures of government on goods (i.e.
all outlays except transfers). The difference between the two
estimates, prior to the quinquennia of World War 11, ranges
between 6 and 14 percent of the smaller total (Table 2, column
5). AU indications are that the proportion of the government
sector decreases as we go back in time; and we can, therefore,
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assume that the ratio in column 5, if extended back to 1869,
would be nearer 1 for the earlier decades1
TABLE 2

Gross National Product (NBER) and Gross National Expenditure
(D. of C.), U.S.A.
Annual Averages for Successive Quinquennia, 1909-1948
(Dollar figures in billions)
G.N.E.@.ofC.)
Quinquennia

1929
Prices

I

Current
Prices

G.N.P.(NBER)
1929
Prices

I

Current
Prices

Ratio of
(1) to (3)

Cols. 1 and 2: Lines 5-8 are taken directly from the Department of Commerce
estimates, published in the Survey of Current Business, July 1950
and Janua j 1951. Lines 1-4 are bn&d on an ertrapollt~onof[he
Department of Commerce totals by a series taken from our esrimates of national oroduct. with an adiustmcnt based on a mtio of
government expenhitures on commodities and services to govemment payments of salaries.
Cols. 3 and 4: Lines 3-8 are from the same source as Table 1. Lines 1-2 are based
upon extrauolation of annual estimates for 1919-38 by W. I.

2. The methods of estima
The basic estimates
ries are those for 1919-38,
described in detail in National Income and Its Composition

' The dilTerence reflected in column 5 of Tnblc 2 is, in general, a function 01'
the share of government in n;ttional income or aggrcyatc payments estimated by
thc now o i pdymenrs method, since cxpendirurus of government on com,~zodi/irs
arc related to those on rcrvices, and the latter determine the cstlmate for government in the n3tionnl incumc totals. To the extent 11131 this relnt~onexists, thc
rntio in column 5 of T3ble 2 can be e~tmnolatedback bv the movement o i thc
share of government in national income OF amrecate ~ a h e n t s .
that the ratio in coiunin 5 would drop t o aboui 1.04 in 1869-79:

--
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(NBER, 1941) and carried forward to 1943 in National Product
si7zce 1869, Part I (NBER, 1946). They are derived by the flow
of incomes approach, i.e. estimating for each major industrial
sector compensation of employees, entrepreneurial income, dividends, interest, rent, undistributed profits, etc.; and talting a
total of the estimates for all iiidustries (including the net flow
of income across the boundaries).
The estimates have been carried forward through recent years
by using corresponding estimates of the Department of Commerce. The detail in which the latter are available permits the
selection of items that assure continuity of the concept. In addition to the modifications necessary to assure correspondence to
the concept used here, one other major change was made in
the Department of Commerce estimates in using them to carry
forward our figures: we valued war output, particularly munitions and war co~lstruction,on the assumption that it was
substantially overpriced compared with nonwar pr0duction.l
The general procedure was to splice our 1919-38 estimates to
the selected Department of Commerce figures using 1936-38 as
the overlap.
For the decades prior to 1919, the estimates for 1919-38 were
extrapolated on the basis of approximations to the flow of
finished goods and capital formation. Use of detailed production
statistics on commodities pennitted segregation of finished products ready for purchase by ultimate consumers. The values of
these finished products were adjusted for imports and exports
to estimate output destined for domestic consumption; and after
further adjustment for inventory changes and addition of distribution and transportation charges the results approximated
cost to ultimate consumers. These estimates reflected flow of
perishable, semidurable, and durable commodities to ultimate
consumers; flow of producers' durable to business enterprises
and governments; flow of construction materials into consumption, and with appropriate additions for labor costs, etc., the
total volume of construction. Budget studies yielded an approximate ratio of consumer expenditure on services to consumer
expenditure on commodities, by which we derived comnprehensive consumer outlay totals that were used to cxtrapolate backward the similar total for 1919-38. Finally, rough approxima-

'

For more deta~leddiscussion see Nat,or~alP,odiefr1r 1908/i,ne (NBER, 1945)
and Section 1-3 below.
C
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tions to net change in inventories and to net changes in claims
against foreign countries made it possible to complete the totals
of both gross capital formation and gross national product (the
latter a sum of consumer expenditures and gross capital formation); and an estimate of consumption of producers' durable
and construction, based on application of constant life spans to
cumulated totals of flow, permitted an estimate of net national
product.
One point should be emphasized. We did not have an independent estimate of flow of services to ultimate consumers for
1919-38; but we did have independent estimates of all other
categories in gross or net national product (consumer expenditures on commodities, gross and net capital formation). Our
estimate of expenditures on services during 1919-38 is thus a
residual -derived by subtracting fiom national income or net
national product obtained by the income flow approach, all the
categories estimated by the final products approach. This means
that while the final products approach is used to extrapolate the
1919-38 estimates back to 1869, it is used only as an extrapolator. The basic estimates are those derived by the flow of
incomes method. Only for recent years did the Department of
Commerce succeed in estimating national income and related
totals by two methods, the income flow and the final products
approaches - and the discrepancies are substantial in some years,
even though there is some interdependence in the figures nnderlying the two approaches.
For further discussion of this and related points, reference
should be made to National Product since 1869 (NBER, 1946)
and to William H. Shaw's Value of Commodity Output since
1869 (NBER, 1947). For measurement of long-term changes,
problems caused by discrepancies between the two approaches
and by the necessity of deriving a tontinuous series by a combination of one method, used for 1919-38 and later years, with
another method, used as extrapolator for earlier years, are not
as serious as they are when interest is centered upon absolute
levels and short-term changes.
3. Possible weaknesses in the estimates
The purely statistical defects in the estimates are numerous,
and it would be neither feasible nor desirable to list them completely. We are concerned rather with those that might signi-
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ficantly affect the longer-term trends; and even here we can only
be selective.
(a) The assumnptiorz of constancy of tratisportation and distribution charges. This assumption was used in NationalProduct since
1869 for years prior to 1919, to pass from flow of commodities
into domestic consumption at producers' prices to cost to ultimate consumers, both in 1929 prices. What is the extent of bias
imparted to the secular movement of the decade figures -because
of the growth in the relative magnitude of transportation to
which commodities have been subjected and a likely growth in
the proportional volume of distribution services attached to
them?
One point is to be noted in this connection. The assumption
related to values in 1929, i.e. constant prices, and implied a
constancy of the proportional addition represented by transportation and distribution charges of finished products and of
construction materials. One may ask whether, if pricing is concerned with commodities delivered to their ultimate users, a
given commodity produced at place x and then transported
100 miles to a consumer should not be valued at the same price
as the same commodity produced at place y and transported
10,000 miles to the consumer. If increased hauling of commodities is due to a spatial concentration of production vis-2-vis
spatial dispersion of consumers, should we allow the price of a
commodity at final cost to consumers, i.e. the goods delivered
to consumer, to rise merely because of greater hauling? If we
should not, then the assumption of constancy of relative trausportation margins for values expressed in constant prices is
valid, regardless of the increase in hauling and cross-hauling.
And the same would apply, pari passu, to any distribution
services, in so far as they do not represent an increased service
to ultimate consumers.
If this point is valid, our assumption for estimates in 1929
prices is valid. On the other hand, our estimates in current prices
may be questioned - since for final cost to consumers we use
price levels governed by movements of producers' prices. The
latter may well have declined more than the total current cost of
transportation and distribution. Thus, final prices, prices to
ultimate consumers, could we have measured them, might have
reflected the increased hauling and volume of distribution
handling not representing any real addition to final service. No
S I M O N KUZNETS
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allowance for such addition is to be made in co~~stant
prices of
final goods; in estimating current dollar payments by consumers,
any possible increase in the relative share of payments for
transportation and distribution of finished product should be
included. Yet in our current price estimates prior to 1919 it is
most probably excluded.
In the case of transportation charges this error is probably not
sizable - largely because prices of transportation have declined
so sharply during the periods when hauling has increased most.
Indeed, during the decades prior to 1919 transportation prices
may well have dropped much more sharply than prices of
finished commodities; and the dXerentia1 may go far to offset
the increase in volume of transportation service. The major
question concerns the distribution charges, both because they
affect current dollar volumes and particularly because of a
possible elenlent in them of increased real service.
In this connection we note the figures quoted by Harold
Barger in the 31st Annual Report of the National Bureau (for
1950). According to his current study of Employment and Productivity in Trade, gross distributive margins as a percentage of
the retail value of all finished goods increased by one percentage
point every decade from 33 percent in 1869 to 37 percent in
1909, remained constant through 1939, and rose to 38 percent
in 1947. This means that during the decades under discussion
gross distributive margins increased about one-tenth. Were we
to make full allowance for this factor, whose effect 011 the
national product totals is reduced by the inclusion in the latter
of services, we would have to raise the 1909 levels by about
7 percent (or lower the 1869 levels by 7 pcrcent). The effect on
the rate of secular growth would be moderate indeed.
One could thus argue with some reason that our constant
price totals, viewed as approximations to volumes of commodities delivered to consumers, are not subject to serious bias
because of the assumption of a constant proportion for transportation and distribution margins between 1869 and 1919; that
our current price totals may be subject to a greater error on this
score, but that even here systematic errors that could cumulate
into significant discrepancies, if present, are not lilcely to be
large. At any rate, there does not seem to be much basis at
present for revising the decade estimates on that score.
(b) Changes, 1869-78 to 1879-88. The estimates of product in
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1929 prices show an unusually large increase from 1869-78 to
1879-88. The rise in gross and in net national product is close
to 40 percent of the mid-decade base.l No comparable rises
occur in any other decade in the period.
This large rise is directly traceable to that shown for the
1869-79 decade by Shaw's series in constant prices: the sum of
finished products plus construction materials rises from 32,298
million in 1869 to $4,353 million in 1879, both in 1913 prices
(see Value of Commodity Output sitzce 1869, Table 1-3, p. 76), or
38 percent of the mid-decade base.
The possibility of an understatement in the Census of Mauufactures for 1869 has been noted by Shaw (ibid., pp. 80-1) who
sets the possible undercoverage at about 5 percent; and in
National Product since 1869 @. 60), where a maximum possible
understatement of 10 perccnt is ad~nirlcd.I n a Icngthq-discussion
of the Census of Manufactures deficiencies, Francis A. Walkor
calculates the possible omissions from the 1869 Census (allowing
for underreporting and omissions associated with the $500
exemption, failure of marshalls, etc.) to be about 13 percent in
terms of gross value product (see The Ninth Census of the United
States, Vol. 111, pp. 371 ff.). However, in his discussion in the
1880 Census of the rise in manufacturing between 1850 and
1880, he makes no correction in the totals for 1869 although he
does refer again to discrepancies between Census of Manufactures and Occupatioual Census data - an oblique indication
that he no longer felt sure about the legitimacy of the upward
adjustment made a decade earlier. Be that as it may, oue can
reasonably assume that the understatement in the 1869 Census
of Manufactures is not larger than 10 percent; and is perhaps
solnewhat smaller.
If there were a firm basis for such an adjustment for 1869,
and particularly if with such an adjustment the totals for 1879
could stand as published, the estimates could have been modified
easily. Indeed, anyone can change the figures in column 1 of
Table 1 by raising the 1869-78 average 5 percent, and that for
1874-83, 2.5 percent. Subtraction of capital consumption (derivable from columns 1 and 2) would yield a corresponding total
of net national product in 1929 prices; and application of the
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price index in column 5 would yield adjusted figures for current
price volumes in columns 3 and 4. We did not malce the adjustment here, because we had no firm basis for 10 percent in 1869
and 0 in 1879, and because the effect on the decade averages
was relatively min0r.l
(c) The warperiods. Two aspects of the estimates for war years
are subject to qualification: one relates to omissions because of
the exclusion from Shaw's figures of government plants; the
other concerns the valuation problem.
Since the Shaw series, basic in the estimates, omit government
manufacturing establishments, finished products that the latter
turn out are automatically excluded from the estimates. Such an
omission is insignificant during peacetime, but becomes sizable
during war years. More specifically, our estimates for 1918 and
1919 are probably on the short side because of this omission:
the shortage affects both gross and net national product totals
in so far as output of munitions (but not of any other war item)
by government plants was not inc1uded.l At present we have
no adequate basis for correction; nor does such an adjustment
seem important in any use of the estimates for analysis of secular
changes.
The Shaw series are not used in our estimates after 1918-19,
and hence the totals for World War I1 are not affected by the
omission just noted: they are based on Department of Commerce totals as extrapolators, and should reflect any increase in
munitions output caused by increased output in govermnent
plants. The problem for this period is one of comparative
valuation of war production and civilian production: presumably a similar problem existed in World War I, but it was much
smaller, partly because of the relatively smaller weight of war

~roduceri'durable commoditi& and construciion between 1869 and1879 would
iiTect the estimates of capilal consumption in subsequent decades. A revision, if
it is to be made, would thus have to specify at least the adjustments in producers
d i ~ l b l cc~mmod!ttesand construction.
We mention 1918 and 1919 because large war output by government plants
was not attained until after 1917 and continued for a while after the war was
over.
The Spanish-American War of 1898 is not discussed because its effect on the
economy was quite minor. But it may have contributed to the excess of the share
of government in aggregate payments in 1889-98 compared with its share in the
first decade of the twentieth century (see Martin's figures quoted in footnote,
p. 32).

SIMON KUZNETS

39

production, partly because the contrast between controlled price
levels of civilian output and the relatively uncontrolled price
levels of war output was less striking then.
The estimates here utilize the downward adjustment of price
levels of war production through 1943 discussed in National
Product iiz Wartime; and assume that after 1943 no further
changes in relative levels between munition prices and civilian
prices occurred. (This assumption is implicit in the use of
Department of Commerce 1939 price totals as extrapolators.)
They also, unlike Department of Commerce totals, exclude from
gross national product all nondurable war expenditures (as well
as allothergovernmentpurchasesof services that are not covered
in the implicit allowance for direct taxes paid by individuals).
The element of arbitrariness in the treatment of the cornparative price levels of war output is obvious indeed; yet one
cannot help but feel that without such an adjustment, the
resulting estimates make little sense. The Department of Commerce alternative of using the 1944 prices of munitions, instead
of the 1939 (Survey of Current Business, January 1951, p. ll), is
a partial solution of the difficulty, but still ileglects the obvious
fact that there was a marked and accelerated rise in efficiency
of war production from 1941 to 1944, and thus underestimates
the true rise in the volumes of at least the complex types of
munitions from 1941-42 to 1944. What is more important, in
using the 1944 price levels, it assumes that there was no overpricing of war production in that year relatively to price levels
in civilian production - whereas our estimates still assume substantial overpricing of war output even in 1944.l
Partly because of the allowance for overpricing of certain
In the estimates in Nolio,ralProd~~ccf
since 1869(see Table 1-10, p. 44) we used,
in deflating the prices of munitions and war construction, an index based on
assumption a in Naliorral Produel in Wwlitne (see Table 11-4, p. 52). The price
index of war output on assumption o is there shown as 165 in 1939 and 182 in
1943, compared with a price index for flow of goods to consumers of 100 in 1939
and 134 in 1943. The implicit price indexes in the Department of Commerce
deflation' are: for personal consumption expenditure--100 in 1939, 131 i n 1943,
and 138 in 1944; for federal government expend~tureon goods-100 m 1939,
139 in 1943, and 136 in 1944.
VJhile the Department of Commerce price index for federal governnlent purchases is not directlycomparable with our indcx of prices of war output, the levels
for 1913 and 1944 should be roughly comparable because of the preponderance
of war output in total federal expenditures. Thus, our estimates imply an nverpricing of war goods at a level of about 36 percent in 1943 and 1944 (compared
with 65 percent in 1939), whereas no such overpricing is allowed in the Department of Commerce estimates (where 1944 munitions prices are treated as comparable with 1944 civilian prices).
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types of war production, partly because of the exclusion of nondurable war output (essentially pay and subsistence of armed
forces), the movements of both the constant price volume and
the implicit price index in our gross national product total differ
substantially from those in the Department of Commerce gross
national expenditure during war years.
Gross National Product
Volume:
1929
prices

1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

D. of C. Gross National
Expenditure
Volume:
1929
prices
(S billion)
(3)

Price
index
1929=100

(1)

Price
index
1929=100
($ billion)
(2)

96.8
105.5
117.9
122.5
128.3
131.5
134.9
146.2
149.6
150.5
147.7

83.1
84.7
92.6
112.2
124.2
130.2
131.1
129.1
139.6
150.8
149.0

110.3
120.8
139.6
156.7
176.1
189.6
185.4
167.2
167.5
172.9
172.0

82.8
83.9
90.5
103.1
110.4
112.7
116.1
126.2
139.3
149.9
148.6

(4)

Whereas our figures for volume of output rose to a peak in
1948, and the rise in prices was already large during the war
years, the Department of Commerce showed a peak in volume
in 1944 and only a moderate price rise during the war. It seems
to me that on both scores the Department of Commerce totals
yield results difficult to accept; and that the adjustment for overpricing of war production, arbitrary as it may be, is preferable
to no adjustment, or to one which, like that of the Department
of Commerce, fails to meet the issue.
4. The major biases
The possible statistical weaknesses just discussed deal with
questions of accuracy alone, and do not touch upon the major
biases that may be inherent in all estimates of the type presented,
no matter how precise the data on which they are based. These
major biases are discussed under three broad heads: (a) scope,
(b) netness, (c) va1uation.l

' The ideas presented in this section parallel those discussed in comparisons of
national income measures for industrial and pre-industrial countries, in 'National
Income and Industrial Structure' (published for the Econometric Society in
Pmceedinfis of the iwtematio,tal Statistical Co,$er.e,tces, Vol. V, Calcutta, 1950,
up. 205-41).
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(a) Scope. In a growing economy, with increasing industrialization, commercialization, and urbanization, a number of
economic processes formerly carried on within the household
or the family unit are either completely abandoned or replaced
by similar processes organized on a con~mercialbasis. It is rarely
possible to include in estimates of national income the full
product of processes carried on within the household and in
many cases the latter is speciiically excluded for lack of data.
In contrast, the estimates do attempt, fairly successfully, to
include all products turned out by busisless firms, particularly
those organized in corporations or in fims in which the busii~ess
processes are strictly separate from the household and family
life. It follows that a series covering a period during which the
proportion of total economic activity carried on within the
household and the family has declined, is subject to an upward
bias if taken as an approximation to total econonlic product because its growth is in part the result of a shift of production
from the unrecorded sphere of the family and the household to
the recorded area of organized business and public.
Numerous illustrations of this point can be adduced. They
fall into two major classes: (i) types of production carried on in
the past within the household (baking, preserving, sewing, etc.)
that are either discontinued or replaced by similar fui~ctions
carried on in the business sphere; (ii) types of capital formation
within individual firms, particularly farm enterprises (farmers'
work on clearing, drainiilg, etc.). A somewhat less important
class is (iii) products of side-line occupations within the family
or the household (cultivating gardens, keeping cows). Finally,
one must consider (iv) the services that a large and well knit
family orgallization renders to its members (as a kind of bank,
insurance company, etc.), although this may be treated as a subclass of (i) above.
There is little doubt that customary nationalincome estimates,
like those in Tables 1 and 2, fail almost completely to cover
economic production of the type suggested by the classificatioil
in the preceding paragraph. It is also clear that the decline in
relative importance of such production over the period covered
by our estimates must have been quite marked. During these
decades urban population increased from about a quarter of
the total in 1870 to almost 60 percent in 1950; population in
places of 100,000 inhabitants or more rose from somewhat over
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10 percent of the total in 1870 to almost 30 percent in 1950; the
median size of family dropped from somewhat under 5 in 1870
to slightly over 3 in 1940. There was in addition, under the
impact of technological change and increasing productive power,
a marked penetration of the business economy into the household, an increased replacement of household performance by
business performa~lce- even if, as in the case of household
equipment and recreation tools, the production still took place
within the home rather than outside. And as far as activity
within the individual firm is concerned, there was in addition
an upward trend in accountability, which added to the upward
bias associated with limitation of sc0pe.l
Although aware of the upward bias associated with the hnitation of scope, we cannot, at the present writing, assign any
magnitudes to it: we cannot tell whether the rise shown by the
present estimates should, on this accouilt, be scaled down 1 percent, 10 percent, or more. The adjustment could be made by
careful and detailed study of the operations of the household
economy and of individual firms in the past, compared with
their performance and the performance of the business and
public economy today. No such study is at hand.
(b) Netness. In an economy of the type discussed here, growth
is accompanied by increasing complexity of organization which
in turn imposes certain costs. These costs are borne by consumers and producers, and in fact enter the magnitudes of
consumer expenditures and of net capital formation, i.e. enter
the 'nettest' measure of the nation's total product, in either
current or constant prices. Yet these elements are costs rather
than net product in any genuine sense of the term: they do not
represent additions to the real stock of goods flowing to ultiillate
consumers, nor to the stock of capital for future use - certainly
not as compared with identical goods flowing in the past either
to ultimate consumers or into net additions to stock.
These costs that enter our net product measures in increasing
proportion in recent decades may be grouped under three heads.
The k s t is the increased volume of transportation and distribution (and such overhead costs as are represented by intermediate
governmental services, when they are included in national pro-

' For example, increased taxation burdens in recent decades made for n much
more completc accounting of internal capital formation, whereas rormerly, even
corporations were negligent in their accounting practices.
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duct), occasioned by the concentration and growing complexity
of organization of production. In a nation with growing population, rising technology and increasing scale of productive
operations, the amount of hauling, distributive services, and
supervision of the economy involved in getting the increasingly
complex industrial system to work properly grows more than
apace. Compared with a simpler situation where producers are
in proximity and more direct contact with consumers and ultimate purchasers, and where a smaller burden falls upon the
supervising social agencies, the increase in transportation, distribution, and supervision services is to a large extent a cost
rather than a net return to society. Yet the corresponding inputs
of resources are entered in national income or net national
product; and no price adjustment can be counted upon to
elinunate fully this increasing element of grossness in our net
totals.
The second category is associated with added costs of urban
living, a large part of which is designed to offset the extra
burdens of city life, compared with the simpler type of living
away from urban centers. The higher cost of shelter, the added
cost of transportation in urban communities compared with
non-urban, are illustrative of this category. The increasing
element of grossness introduced by these extra costs of urban
life, like that introduced by added transportation and distribution costs, might perhaps be handled statistically through a
close cross-section analysis of prices for comparable cornmodities and services in the city and in the country. It might be
possible to derive from such an analysis an approximation to
the greater cost of a comparablebundle of final goods associated
with the shift of the national economy from rural to urban life.
Such an analysis, which would have to take into account the
shift not only from the farm to the city but also toward larger
communities within the urban area, is unfortunately not at hand;
and its difficulties, inherent in the marked difference of the
struciure of consumer expenditures among comnmw~itiesof
different size and in the different distributions of final buyers of
capital goods are apparent enough.
The third category includes the additional costs involved in
participation in the highly developed money and credit civilization accompanying economic growth in countries like the United
States. The expenditures on banking and related services, on

44

INCOME AND WEALTH

group organizations of various descriptions (such as trade
unions, producers' associations, organizations that handle assets
belonging to individuals) are surely in the nature of costs rather
than of payments for any ultimate services of benefit to individuals as human beings. Yet they are included in consumer
expenditures, and thus in the nettest total that is available.
The elements included ui~derthe three categoriesjust described
obviously also introduce an upward bias into the estimates of
net national product, in constant prices, if they are considered
approximations to the total net output of the economy. The
magnitude of such a bias, for the period covered in Table 1,
could be approximated only from a functional analysis of consumer expenditures, standards, and cost of living, and of
differential pricing between communities of various sizes. No
such analysis is at hand, at least for a period long enough to be
useful for our purposes. However, some suggestion as to the
effect of the shift from the country to the city on a proper price
adjustment of our totals is provided in Part 11.
(c) Valuation. Discussion of this point should take account
of the adjustment for price changes followed in deriving the
estimates in constant prices. This adjustment involves for most
of the period: (i) securing estimates of flow of finished products,
at current prices, by the narrowest categories the production
statistics permit; (ii) obtaining price indexes for corresponding
groups of products, 1929 being the base year; (iii) dividing the
current price volumcs by the price indexes, thus obtaining estimates in 1929 prices; (iv) summing the volumes under (iii) to
secure gross (and finally net) national product or income in 1929
prices. It must also be remembered that the available price data
most often underrepresent newproducts, those that technological
progress and the growth of the productive capacity of the nation
bring on the scene; and that for products that have had marked
quality changes, such changes are not properly reflected in the
price data.
We should consider the effect on our measures of growth over
time of two aspects of the price adjustments procedure just outlined: (i) the use of 1929 as the base year; (ii) theunderrepresentation in the price data of new products and of quality changes.
These effects can be illuminated by simple arithmetical illustrations.
Assume that at point I, say 1869, and at point 11, 1929,
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national product consists of two finished products, A and B,
and that their quantities and prices are as follows:
I
I1
1. Quantity of A (units)
1,000
10,000
2. Price per unit of A
$10
$5
3. QPA(Ix2)
$10,000
S50,OOO
4. Quantity of B (units)
2,000
4,000
5. Price per unit of B
$15
$20
6. QPB (4 x 5)
$30,000
$80,000
7. National product, current prices $40,000
$130,000
The price adjustment corresponding to our procedure, on the
asstimption that we have complete price illformation and that
the prices listed above reflect quality changes, can be set up as
follows:
Price adjustment, using II as base year, complete information
I
I1
1. Price index for A
200
100
2. QPA, 1929 prices
$5,000
$50,000
3. Price index for B
75
100
4. QPB, 1929 prices
$40,000
$80,000
5. National product, 1929 prices
(21
4)
$45,000
$130,000
Percentage rise from I to I1 equals 289 - (1,000, % rise in
quantity production of A) x (0.11, weight of A at I, with quantities weighted by prices of 11) (200% rise in quantity production of B) x (0.89, weight of B at I, with quantities weighted
by prices of 11).
If we use I (i.e. the earlier year) as the base for price indexes,
the rise shown in the national product in constant prices is
appreciably greater.
Price adjustment, using I as base year, con1plete information
I
I1
1. Price index for A
100
50
2. QPA, 1869 prices
$10,000
S100,OOO
3. Price index for B
100
133.3
4. QPB, 1869 prices
$30,000
$60,000
5. National product, 1869 prices
(2+4)
S40,OOO
S160,OOO

+
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Percentage rise from I to I1 equals 400 - (1,000) x (0.25,
weight of A at I, with quantities weighted by prices of I)
(200) x (0.75, weight of B at I, with quantities weighted by
prices of I).
The choice of the base year has this effect so long as the
implicit assumptions of the illustration are kept, viz. that there
is a negative correlation between the proportional changes in
quantities and the proportional changes in prices. Because in
the illustration, the greater growth in the quantity of A is combined with a price decline in A, whereas the lesser growth of
B is associated with a price rise in B, the percentage rise in
national product in prices of 11 is much smaller than that in
national product in prices of I. Yet this implication is, on the
whole, valid: among the several products, greater growth would
be exhibited by relatively new products subject to rapid technical
improvement and correspondingly to a rapid downward (or
lesser upward) price movement.
But while the use of a recent year as price base results in a
smaller rate of growth than the use of an initial or earlier year,
and in a sense imparts a doivn~vardbias to the estimates, I am
inclined to argue that it is not a genuine bias. The less than
threefold rise in the national product valued in 1929 prices,
shown in the illustration, compared with a fourfold rise in the
national product valued in 1869prices, reflects the lower relative
valuation assigned in 1929 to a unit of A compared with a unit
of B. But all measures of growth in a sense reflect observations
of a current generation looking into the past. We are interested
in observing the path of historical development as it leads from
the past to the present, and a series that values the past as
leading up to the present, values it, therefore, in terms of the
present. We may be interested in the 1869 national product at
its own current valuation, and in its components as reflected in
the then current price structure. But it does not make sense to
talk of the 1929 product in 1869 prices, because 1929 was not
within the framework of the 1869 generation in the sense in
which 1869 is in the framework of the present generation. In
other words, I would be inclined to view all measures of the
past, when a comparable series is wanted, as oriented toward
the present; and to use the present as the base for price valuation, accepting the implication that the magnitude of growth,
the length of the path traversed would thus seem shorter to me

+
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as a member of the present generation than it might to my
predecessor of 1869 were he to be resurrected and acquainted
with what has happened while retaining the value scale of
1869.'
While there may be some quarrel with this view of the current
year (or generation) base as desirable in the analysis of longterm growth, there will be little dispute about the effects of the
other aspect of the price adjustment procedure- underrepresentation of new products and inadequate reflection of quality
changes. Since new products are precisely those likely to show
the greatest price declines or smallest price rises, the failure to
give them proper weight will necessarily underestimate the
extent of a price decline (or overestimate the extent of a price
rise). Consequently, the growth shown in total product in constant prices will be smaller than it is in reality. For example, if
only the price for B (an old product) is available for I and we
have to use this price to estimate the price change in A (a new
product), the national product for I in 1929 prices will become
$53,333; and the percentage rise from I to I1 will be 243, compared with 289, when complete price data are available. Likewise, since quality changes are, in the overwhelming majority of
cases, improvements, failure to reflect them introduces an upward bias into the price indexes and a consequent downward
bias in the price adjusted estimates of national product.
The magnitude of the downward bias introduced by failure
to take account of quality changes can scarcely be measured,
but offhand it seems quite large for certain types of products particularly those that are furthest removed from the elemental
needs of food and clothing and that have grown proportionately
so rapidly in a high consumption economy like the one under
consideration. The quality changes in many capital goods are
even more striking.
The analysis in the text applies to adjustment for price changes for eaclr good
or for each category of goods within which the price movements are identical.
If, however, we adjust for price changes by dividing current price totals by
aggregative price indexes, the use of a price index with terminal year weights
will yield a production index with initial year price weights; and, vice versa,
dividing by a price index with initial year weights will yield a production index
with terminal year price weights. Obviously the division referred to above, substituted for the multiplication used in the examples (and equivalent to division
by price indexes for each good), reverses the biases emphasized in the text. I am
indebted to my colleague, Richard Easterlin of the University of Pennsylvania,
1'01 calling my attention to this point.
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5. The rate of growth
If the estimates of the type presented here are subject to these
major biases, should any further attention be paid to them? Is
the effort of preparing the estimates and of calculating patterns
of change warranted if, as approximations to the true net product of all ecoilomic activity, they are subject to major biases
whose magnitude cannot be measured?
The question must be faced squarely; and if answered affirmatively. the implication of such an answer should be brought out.
It is my belief that the answer sl~ouldbe in the affirmative, for
two basic reasons. The first is the assumption, for which there
are some plausible grounds, that the biases are not so large as
to invalidate completely differences in the rate of change over
time when these differences are truly conspicuous. If, in using
customary measures of national product, we find that in one
country the rate of growth over the last 70-100 years was about
1 percent per decade, whereas in another it was 30 percent per
decade, it would seem to me beyond reasonable doubt that the
growth of the economy's unduplicated total product was significantly greater in the latter than in the former country. Likewise, if in studying the record for the United States, on the basis
of estimates whose statistical foundation is acceptably iirm, we
find that over one period of some 30-40 years, the rate of growth
per decade was almost twice as large as that for another period
of the same duration, I would be strongly inclined to accept this
as evidence of a significant difference in the rate of growth. In
other words, the biases discussed above cannot be assumed to
be so large as to negate completely large differences in the
statistical totals. How large such differences should be before
they can be assigned significance depends partly upon the nature
of the inference to be made, partly upoil the consistency of the
differences over time and among the significant components of
the total, and partly upon the extent to which the statistically
shown differences can be 'explained', i.e. connected with other
information (outside the range of the estimates themselves) that
has been accumulated within the framework of economic
analysis and study.
The second basic reason for proceeding with the effort,
despite the major biases, is that such measurement seems to me
the only way or perhaps one among very few ways of building
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up empirical kuowledge in our field in a consistently cumulative
fashion. It is an inestimable advantage of quantitative measures
of the type used here that they can be tested; and despite continuous revisions, retained as a basis of ever increasing stoclc of
knowledge. Even the need for continuously shifting the bases
of valuation does not invalidate this observation: while our
successors a generation hence will be recalculating all our
measures with a new system of weights, much of the information
contained in our present worlc will be retained, elid the proportion of the latter is likely to be high. In this respect, empirical
studies of the type discussed here carry the advantage of cumnulability of results which, unfortunately, is not possessed by the
results of application of analytical imagination checked and
buttressed only by data whose provenance may be direct and
untestable observation (or introspection) and whose character is
such that no quantitative comparison and addibility is possible.
It is, therefore, an indispensable part of long-term strategy in
the developmeut of accepted knowledge in the field that we
proceed with the measurement, in full cognizance of the limitations to which the results are subject.
All this is by way of preface to and apology for the calculation
of the rates of change and growth in the over-all totals presented
so far, and similar calculations to be applied to other aspects of
the measures or their components in later parts of this paper.
The rates of change presented in Table 3 are in percentage
terms, per decade; and, for reasons indicated in footnote, p. 37,
are calculated with the geometric mean of the initial and terminal values of each interval as base. The figures in brackets
reflect a rough adjustment for possible underestimate associated
with the undercoverage of our figures in 1869-70- on the
assumption that the 1869-78 gross national product total is 95
percent and that for 1874-83 97.5 percent of the true levels.
The conclusions suggested by this simple analysis can now be
briefly summarized.
(a) It is apparent that the rates of change, even though based
on decade averages and hence presumably eliminating almost
completely changes associated with business cycles, are still
subject to marked fluctuations. Three long swings emerge: one
with a tentative pealc about the late 1870's and a trough about
the early 1890's; the second with a peak about the early 1900's
and a trough about 1910-12; the third with a peak about the
D

50

INCOME A N D WEALTH

TABLE 3

Percentage Razes of Change per Decade, National Product in
1929 Prices, U.S.A., 1869-1948

I

Gross National Product

Intervals

Change
from
Decade to
Decade
(1)

Net National Product

Change
Five-item
from
Geometric Decade to
Mean
Decade
(2)
(3)

Five-item
Geometric
Mean
(4)

Entries in brackets, ( ), reflect an uoward
revision of the oroduct levels for
1869-78 and for 1874-83 (see text).
All calculations are based on Table 1. Percentage changes, here and in all
subsequent tables unless otherwise noted, are to the geometric mean of values
for the initial and terminal decades of each interval.

middle of the 1920's and a trough about the middle of the
1930's; and an incomplete fourth, whose trough is in the middle
of the 1930's and whose peak cannot be dated at present with
any confidence. These fluctuations in the rate of growth are
marked, to a point where any approximations to underlying
trends and any attempt to deal with average rates of growth and
their retardation must depend upon our ability to interpret these
swings and cancel them out, both statistically and analytically.
The swings just noted are appreciably shorter than the 50
year Kondratiev cycles, and much longer than the 9 to 12 year
Juglar cycles -both championed by Professor Schurnpeter. But
we cannot, and need not, concern ourselves here with an attempt
to 'type' these swings: a better basis will be provided when
similar measures are available for several countries, and when
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the movements of the components are analyzed. Nor is it useful
to attempt to distinguish phases within the period covered, in
accordance with the practices of historical accounts: so many
important events, distinguished in historical accounts as revolutionary and epoch making, find little apparent reflection in the
massive statistical aggregates for the economy at large. In a
sense all history is a succession of innovations and changes; yet
the broad institutional patterns of society in many periods
change only slowly and statistical aggregates tend to persist. At
any rate, it seemed undesirable to limit the possibilities of
analysis by excluding war periods, drawing lines that would
distinguish a new era or phase from an old, and the like. Instead,
the estimates for decades, the shortest unit for which they are
fully availablefortheperiod, were used; rates of change were calculatedforthem; andany shorter termperturbationsin theserates
were eliminated by a simple statistical smoothing procedure.
(b) After smoothing out the swings by simple statistical
devices, we find that the underlying rates of change show a
significant drop - from a level of about 20-25 percent per decade
at the beginning of the period, to about half that level at the
end. Even prior to the depression of the 1930's, which pulls the
rate of growth down so drastically, there is a distinct decline in
the rate of growth. The impression of a significant retardation
in the rate of secular growth persists; and is much stronger
when the later periods are included, with fiAl allowance for
offsetting the great depression of the 1930's by the expansions
that preceded and that followed it.
(c) The average rate of growth over the period as a whole,
calculated from first to last decade, is 20 percent per decade for
gross national product and 19 percent for net national product.
Whether such growth is markedly large, about averagc, or small,
could be known only from conlparisons with the experience in
other countries. Only fromsuchcomparisonscan greater meaning
be read into the figures, in the sense that these various rates of
growth would be associated with differing bodies of experience.
At this point it is perhaps appropriate to raise another basic
question, the discussion of which would serve as a useful prelude
to the analysis that follows in the other parts. Should rates of
change, of the type presented in Table 3, be referred to as rates
of growth or of secular movement? The former expression implies
that there is, for national econon~ies,a process of growth similar
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to that of other types of organized systeins such as biological
species; and that the rates shown here are measures of growth
similar, let us say, to an index that would combine increase in
height, weight, length of various organs, etc., for a living individual. The idea carries with it a normative concept of growth,
so that departures from the latter (either excesses or deficiencies)
would be considered evidence of abnormality. In this sense, the
rate of change may be too high and instead of growth be hypertrophy; and there may be cases of too low a rate of change, even
a decline, which would imply inadequate growth or decay. And
even if we deal with the more neutral concept of secular inovement, the implication is that the rates reveal some persistent
trend over time - so that those shown, particularly the ones that
result from smoothing the longer swings, are somehow indicative
of the paths that the national economy is likely to pursue in ihe
future. In other words, the rates of change are viewed as reflecting some long standing and only slowly changing factors so that
the trends have a projection value into the future and are not
mere descriptions of the past.
There is little question that the deep interest that attaches to
measures of long-term change in aggregates of the type presented here is associated with the normative implications of tlie
concept of growth, or with the analytical implications of the
concept of secular movements, or with both. No matter how
strongly we may fight shy of these implications, it is commonly
our hope that further study and particularly further analysis of
the components of long-term change and of its pattern over
time will yield results that will permit us to assay more clearly
the implications just alluded to. We want to study the long-term
changes not only in the over-all totals but also in all their comnponents - some of which will be discussed in the later parts because a process of change where a rapid rise in national
product is accompanied by a huge growth in population and by
stability in per capita income has quite a different meaning from
one wherethe rise in national Goduct is accompanied by a
significant rise in per capita income. A long-term rise in national
product in which increasing diversification among industries
occurred has a different meaning from one which was due
almost exclusively to one industry (e.g. building public monu~neiltsfor a dictatorial government, or producing mui~ilionsfor
a warlike state while the population continues to live on a
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pittance). Examples of such differences in meaning could be
multiplied; and it is clearly the possibility of such differences
that almost naturally leads to pushing the measurement and
analysis of long-term changes into the structural framework of
the economy and of the society. This is obvious enough. But the
point to be emphasized here is that these different meanings
reflect some notions that we have concerning 'healthy growth'
or 'hypertrophy'- however differently we may d e h e the criteria
involved and however far each of us may be willing to go in
using concepts of welfare as guides in diagnosing the meaning
of changes in aggregate national product. Also, the meanings
are different in the sense that we have some lcnowledge or at
least some notion as to the types of change that provide a basis
for future change, the types of secular movements that are likely
to carry into the future, and those that are not - however we
may differ in the readiness to push our analysis of individual
and group motivation, or of the theory of relation among factors
of production in the long mn, as basis for such inferences. It
seems to me important to recognize that our strong interest in
and effort to extend measurement of long-term changes to such
components as are revealed by industrial classifications, relation
of income to population and to capital, the distribution of
product by final use, etc., all stem either from convictions that
there are criteria of 'healthy' and viable growth, or fro111 hopes
that further analysis will at least lead us toward a better perception of these criteria and to a salutary scepticism concerning
such criteria as are urged without due regard to the variety of
historical experience.
11. POPULATION A N D PER CAPITA

In the present part long-term movements of national output
are compared with those in the country's population, using
three variants of the former: (1) net national product or national
income; (2) flow of goods to consumers; (3) the latter, including
allowance for increased leisure resulting from a decline in
standard working hours. All measures of output or consumption are, for obvious reasons, in constant prices. The aim of the
comparisons is to relate net output of the economy to thc
llumber of people for the satisfaction of whose wants the
economy is presumably operating.
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1. Population and national product per capita
The estimates of total population (Table 4, column 1) are
based, for years prior to 1920, on annual totals for foreign born
whites, derived from a special NBER study of immigration and
foreign born statistics by Ernest Rubin, and on totals for native
born (plus foreign born non-whites, a negligible fraction) interpolated annually along a log straight line between decennial
census totals. Beginning with 1920, an acceptable annual
estimate of population based upon birth rates, death rates,
and migration has been prepared by the Bureau of the Census.
The longer-term movements in population are similar to those
observed in net national product in constant prices, in two
respects. Like the latter, they show a distinct retardation in the
rate of growth, particularly apparent when the decade rates ase
smoothed by a five-item moving geometric mean (column 3).
The drop in the rate of growth per decade, to about half that
shown in the beginning of the period, is of almost the same order
of magnitude as the drop in the rate of increase per decade in
national product.
Of more interest, because less expected, are the long swings
in the rate of growth in total population - not dissimilar in
duration to those observed in national product (see Table 3).
But the timing shows, fairly consistently, a lag in the turns of
these swings in population rate of growth behind those in
national product.
Further discussion of the relation between growth of population and national product must await the analysis of components. We merely note here that a reciprocal relation seems
to exist between the rates of growth of the two aggregates; and
at least on the basis of timing, the swings in the rate of growth
of national product seem to induce, with some lag, swings in
that of population.
More relevant in the present connection is the movement of
net national product per capita (columns 4-6). On the average,
per capita product, in real terms, increased about 10 percent
per decade; this rate of increase is characterized by swings of
20-25 years in duration; and the underlying trend, suggested by
the five-item geometric means, is a decline in the rate of growth.
However, the retardation in the rate of increase in per capita
product is much less marked than that in the rate of growth of
total national product observed in Table 3.
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Population and Net National Product (1929 Prices) Per Capifa
U.S.A.. 1869-1948
(Annual averages for overla~~ina
decades)

Decade

Population
(million)

Percent Five-item N.N.P.
Change Geometric
pef
Mean
Caplta
per
Decade
$
of (2)

(1)

(2)

(3)

(4)

Percent Five-item
Change Geometric
Mean
per
Decade
of (5)
(5)

(6)

-

Col. 1: For years prior to 1920, the sum of annual series for foreign born wh~te,
estimated by Dr. Ernest Rubin in a detailed analysis of migration and

Col. 4: Col. i o f ~ a h l L dividedby
l
col. 1.

Dates of Peaks (P) a~tdlYoug/is(T) in Rate of Growth per Decade
Net National Product in 1929 Prices andTotal Pouulation
Net National Product

Po~ulation

Lag in
Decades

* These dates are tentative since they occur at the beginning or end of the
period.
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The most important testimony of Table 4 is in connection
with the marked increase in per capita product - amounting for
the seven decades to over 250 percent. The judgment upon such
a record is quite different from that which would be provoked
by, say, a threefold increase in national product accompanied
by a threefold increase in population, and a constant level of
per capita product. Arecord showing a rise in aggregate national
product accompanied by a constant per capita product would
most likely be judged more negative than that revealed in
Tables 3 and 4.
Three reasons for this probable difference in judgment immediately come to mind. First, the assumed growth of population
associated with and causing per capita income to remain constant (despite large growth in aggregate product) would most
likely keep the structure of consumer demand heavily weighted
by necessities, and by correspondingly greater pressure upon
natural resources in extractive industries. Second, failure of per
capita product to rise would presumably mean failure to build
up economic reserves (and leisure), thus limiting a fruitful source
of further increase in over-all productivity usually f o u ~ ~ind
increased outlays on education and other services associated
with rising product per capita. A constant per capita product
(presumably at levels lower than would otherwise be the case)
would thus bar improvements in quality of the labor force and
additions to the stock of technological knowledge that ordinarily
result from greater outlays on education, health, etc. Third, the
free choice of individuals and society between increase in the
standard of living associated with higher per capita real income
and increase in numbers is not likely to be exclusively in favor
of the latter. In other words, because of the first two reasons, a
rise in aggregate product offset by an equal growth in population
provides a mucli less viable basis for further growth than the
combination of a large growth in both aggregate and per capita
product. As to the thud reason- that a growth in aggregate
income combined with an equal growth in population does not
correspond to the free choice of individual consumers and
society - if such a combination does materialize it can, most
probably, be ascribed to lack of free choice. While it is difficult
to compare welfare equivalents for social groups of different
size, we somehow sense a lower standard in a combination of
large growth in aggregate product, an equally large growth in
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population nulnbers and constant per capita product, than in
the combination of an identical growth in aggregate product,
smaller growth in population, and a substantial increase in per
capita product.
The notes just made contrast a situation in which per capita
income increases substantially with one in which there is no
increase; and even so our judgment may be at fault. But this
prov~deshttle lllurnination on a much more difficult problem:
What particular rate of growth of population is most conducive
to the maximum increase in aggregate product, or in per capita
product? If the population of the United States had increased
not to about 150 million but to perhaps 175 or 200 million ill
1950, as it easily might have with a different immigration policy
after World War I, might the growth not only in the aggregate
but also in per capita income have bee11 greater than it actually
was? Or if the population of the United States had grown more
slowly, say because of an earlier limitation of inunigration,
might the growth in aggregate product have been the same and
in per capita terms higher? The question is particularly intriguing
and realistic for a country like the United States which has a
high attractive power, and which, therefore, does not have to
rely on the slowly moving natural factors for its population
increase. But intriguing as the question is, we have no clearly
discernible basis upon which to deal with it. Both our empirical
data and our theory as to the interrelation between population
numbers, total prodnct, and per capita product in the process
of economic growth are too scanty for the purpose; and they are
particularly inadequate for dealing with the question in its
bearing up011the United States where alternativesin population
policy would have wide international ramifications and alternative consequences not only within the country but in the international situation.
2. Flow of goods to consumem, per capita
Section 11-1 dealt with total national product, including net
capital formation; yet the emphasis in the discussion here is on
the meaning of product as a source of satisfaction of the wants
of ultimate consumers. It may be argued that from this standpoint the flow of goods to consumers alone should be taken
into account. The armment is defensible only on the assumption
that net capital formation is not negative and the flow of goods
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to coi~sumersdoes not increase at the expense of capital stock,
imperilling the viability of the whole process of economic
growth; or on the assumption that continued growth is possible
with a decreasing per capita stock of capital, a premise that is
not as absurd as it may seem if the decrease is kept within
moderate limits. But regardless of the validity of the argument,
it may be of interest to observe long-term movements in flow
of goods to consumers per capita - to see whether they differ
materially from those in total national product per capita.
The rate of growth in aggregate flow of goods to consumers
reveals the same retardation as and even more marked swings
than that of national product (Table 5). But since, as will be
indicated below, flow of goods to consumers accounts for the
overwhelmingly dominant proportion of net national product,
averaging well over 85 percent of the latter, it is not surprising
that its rates of growth are, on the whole, fairly similar to those
in aggregate product.
In columns 4-6 flow of goods to consumers is related to total
population. Conversion of population to 'equivalent consumer
units', based on weights assigned to various age and sex groups,
has been attempted in some analyses in the past1 I hesitate to
use them because the weights reflect only in small part purely
pliysiological differences in needs, but are heavily influenced by
income class levels. For example, in a well-to-do family an
infant or child does not necessarily require a smaller amount of
consumer goods than an adult, if the need for additional services
(nursing care or education) is considered: it is only the limitation
of income that explains a greater share of expenditures going
to an adult on whose minimum well-being the family's earning
or life depends. Be that as it may, estimates of consuming units,
as distinct from unweighted population numbers, suggest that
the effects of conversion would be quite smdk the ratio of
consuming units to total population rises from 0.67 in the
first decade in our period to about 0.73 or 0.74 in the last - a
reflection largely of the decreased proportion of infants and
children. But the rise in the ratio is quite small, about a tenth;

' See,, for example, Warren S. Thon?pson and P. K. Whelpton, Popu/atiow
Trends at rhe UniredStatcs (McGraw-HIU. 1933). Table 45. D. 169. The authors
use the King-Sydenstricker'criteria and 'assign'consumpti6n weights to male
classes ranging from 0.3 in ages 0-4 to 1.00 in ages 20-34 and down to 0.55 in
age 75+. Similar weights for females range from 0.3 in ages 0-4 to 0.8 in ages
20-44 and down to 0.55 in age 75+.
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TABLE 5

Flow of Goods to Consumers, Total and Per Capita, 1929 Prices
U.S.A., 1869-1948
(Annual averages for overlapping decades)

Decade

Flow of Percent Five-item Flow of
Goods to Change Geometric Goods
Mean
Consumers
per
per
Capita
(S billions) Decade of (2)
(2)

Percent Five-item
Change Geometric
Mean
per
Decade
of (5)

(3)

Col I: Lines 1--13Crom Nnrional Prodllcr siric~1869 (NBER, 1946). Table 11-16,
p. 119. The avurags for lines 10-13 dilTcr in minor detail from rhos?
oublished due to revisions in nr'l chan~csin foreicn claims. Fur lines 14
and 15 see notes to Table 1, lines 14 and 15.
Col. 4: Col. 1 divided by Table 4, col. 1

and the consequent effect of the conversion from persons to
'equivalent consumers' on the rate of growth in the flow of
consumer goods per unit would be correspondingly limited.
The most impressive item of evidence in Table 5 is the large
and sustained increase in flow of goods per capita, in constant
prices (column 4). This estimate, which does not reflect and is
not distorted by the recent large increase in pcrsonal taxes,
shows that the per capita volume of commodities and services
purchased by ultimate consumers has almost quadrupled between the first and last decades. Even if we allow for a possible
underestimate of the levels in 1869-78 by the already noted
5 percent, the rise would still be from $195 to $728.
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Against the background of this large increase, the adjustment
for the upward bias resulting from reduction in scope of household activity, increase in the extent of hauling, distribution, and
other services, and the rise in prices associated with the shift of
population from the countryside to the cities (not reflected in
the indexes used to convert to 1929 price levels) - all discussed
in Part I - would seem moderate. At any rate, my judgment is
that such an adjustment, while obviously reducing the increase
now show11in column 4, would still leave a strikingly large rise
over the period in per capita flow of goods to consumers.
Two items of evidence can be cited in corroboration of this
judgment. The first is suggested by the illustrative calculations
in an attempt to make the national income estimates for the
United States and China more comparable.' This attempt
involved assigning rough weights that would increase the estimates for China (1931-36) to allow for comparable fabrication,
increased transportation, a greater variety of urban life services,
higher costs in cities, etc. These adjustments raised per capita
flow ofgoods to constuners in China from 37 to 654 U.S. dollars;
and further adjustments could easily double the lower figure.
The contrast between the United States in the 1870's and in the
1940's is far less marked thau that between China and the
United States in the early 1930's: per capita consumption in the
United Slates in the 1870's was five times as large as tliat
directly estimated for China in 1931-36. An adjustment, along
these lines, of the U.S. level in the 1870's, to make it more
comparable with tliat in the 1940's might raise the 1869-78
figure 50 percent - a rather generous allowance. Per capita
flow of goods to consumers in 1869-78 would be about $280;
and $728, the estimate for 1939-48, is still over 26 tinies as
large.
The other item of evidence is more specific. Data are available
in the United States on the shift of population from the rural
areas to urban communities of different size. We can make
broad assumptions concerning differences in price levels between rural and urban areas for comparable conlmodities and
services - assumptions based largely upon recent data. For this
calculation we assumed the price levels in the small cities to be
20 percent higher than those in the rural areas, in middle-size
'See nly article, 'National Income and Industrial Structure', in Proceedings
Co,fefe,r,?ces,
Vol. V, pp. 231-9.

of tlrc I,~te,?rationalStntistieol
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TABLE 6

Illustrative Calculation of the Effect of Rural-Urban Maventent of
Popzrlation on tlze Price Levels of Consumer Goods artd oit Floiv
of Goods to Coilslintersper Capita in Co~tstarztPrices
Percent of Population in
Price
Urban Areas
Indexes
Cenreflecting
500
sus Rural
Shifts
Year areas 2.5 to 50 50 to 500 thousand
thousaud thousand and o\,er 1930=100

1 I

Flow of Goods
per Capita $
1929
Prices

Adjusted

Cols. I-?. Based on ~ariuusCen,us reports, and given in Yorislirol H~~/leli!r,
Melropolit.tn Liic Insuri~nc<Comp~ny,Vol. 32, No. 9, September 1951.
o. 2. The definitiotl of rural and orban ~lncesfor thc prr~odarc those
hsed in the 1940 Census. The classBcati6n was slightly modified for the
1950 Census, and the data for 1950 are preliminary.
Col. 5: Derived by assuming that the prices for similar goods are in the following
ratio for community groups: col. 1, 1.00; col. 2, 1.20; col. 3, 1.30: col. 4,
1.40. These four columns are weighted accordingly and reduced to 1930
as 100.
Col. 6: From Table 5, col. 4 for the successive 9-8 decades beginning with 1869-

.-.

78

Col. 7: Col. 6 adjusted by the index in col. 5. The latter index is averaged for
each successive pair of entries.

cities 30 percent, in large cities 40 perce11t.l This set the stage
for the calculations in Table 6.
The allowances for price differentials used in Table 6, if conceived as reflecting differences in prices for comparable goods,
are quite generous and may well exaggerate the true disparities.

~

.--,------ ~~,
-~~
~

~

was between 30 and 12 percent, depending upon whether farmor city expenditure
weights are used (see his Table 8, p. 170).
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Yet the effect, under conditions of rapid urbanization of the
country indicated in columns 1-4, is moderate. The rural-urban
population shifts mean a 10 percent increase in the price index
over the 70 year period; but their effect on the estimates of the
flow of goods per capita, in constant prices, is small. These
newly adjusted estimates (column 7) are still 31 times larger in
the last decade than in the first.
We may now turn back to Table 5 and the movement of flow
of goods per capita that it shows, with some assurance that the
large rise in the latter, even if reduced by the various adjustments for the biases discussed in Part I, would still signify a
striking increase in the supply of commodities and services to
ultimate consumers. Two further questions remain. The first is
raised by the conspicuous fluctuations in the rate of growth
(column 5). The swings in these decade-to-decade rates of change
in flow of consumer goods per capita have distinctly wider
amplitude before the 1930's than those in total national product
per capita (Table 4, column 5). Since in the short run changes,
associated with business cycles, fluctuations in flow of goods to
consumers are of much narrower amplitude than those in total
national product, this apparent reversal in the comparison of
long swings in rates of increase poses an intriguing problem. Its
discussion must obviously rely upon the analysis of components
of flow of goods to consumers, as well as direct attention to
capital formation totals and their components - and is, therefore, deferred to Part VI below.
The second question is suggested by the movement of the
trend rate of growth (column 6). Because of the marked amplitude of the swings, the five-item geometric mean does not completely eliminate them. Yet although the retardation in the rate
of increase in flow of consumer goods per capita is much less
marked than that of either aggregate or per capita national
product, it is still evident here. And it would presumably be
somewhat more conspicuous were we to have converted from
number of persons to 'equivalent consumer units'.
It may seem offhand that a decrease in the long-term percentage rate of growth of consumer goods per capita raises no
problem: why should the secular trend in this supply of goods
per consumer show an undiminished rate of percentage increase?
But the question does have meaning if it is recognized that the
long-term movements germit far going extension and trans-
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formation of consumer wants; that unless obstacles arise, either
because of limitations of technology or because of extraordinary
pressures of other demands on national product, there is no
plausible limit to what people may want and be able to consume;
and that at any rate, cross-sectional differences in consumer
expenditures show substantial groups in the population enjoying
a flow of consumer goods per unit vastly larger than that for
the rest of the population. If say consumer expenditures per
capita of the upper 5 percent of the country's population are,
in real terms, three times as large as those shown for the last
decade in Table 5, there is a real question why per capita increase
should not have continued undiminished and yielded a closer
approximation to what people presumably want.
The answer would require analysis of the factors that determine growth of both national product and that part flowing to
ultimate consumers; and, in a sense, therefore, the question
must await the results of further work, both for this and other
countries. But one relevant point can be raised here. The increase
in national product and flow of goods to consunxerswas attained
in the face of significant reduction of working hours. This
suggests two implications. First, the choice between producing
more of the goods that determine the magnitude of national
product or consumers' outlay (as we measure it) by adhering
to the longer work week, and producing less of these goods and
having more leisure, was decided partly in favor of the latter.
In other words, one major reason why individuals and society
have permitted a lower average rate and eventually a decline in
the rate of increase in both national product and flow of goods
to consumers was that they preferred to have more leisure.
Second, in any estimate of what the increased flow of goods to
consumers meant in satisfying the wants of individuals we
should, at least as an alternative variant, make some allowance
for increased leisure as if the latter were, in itself, part of the
product of the economy.
3. Value of leisure

The calculations that follow have at best illustrative, and to
some extent, only curiosity value. Even the basic data involved
are thin; and their conversion to what is wanted must, perforce,
be most arbitrary. But we deal here with problems that have
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either been overlooked, or, if recognized, dismissed lightly
because they lie outside the boundaries of economic discipline
as narrowly defined; and the neglect or dismissal of these
problems is likely to be more detrimental to the understanding
of the process of economic growth than even crude attempts to
deal with them.
Column 1 of Table 7 presents an estimate of the standard
weekly hours in the United States - hours that are customary
rather thau actually worked in any given year. These basic data
rest upon a most tenuous basis, since they must reflect hours of
entrepreneurs as well as of employees and, to be adequate for
our purposes, must cover the whole economy. In fact, adequate
dataon the standard work week are available for manufacturing
alone beginning in the 1890's, and for recent decades for selected
public utilities: The extremely shaky character of the figures
should induce caution iri interpreting their testimony. That
standard work hours declined and declined substantially over
the seven decades, is hardly a disputable conclusion; and that
the magnitude of the decline was of the order of one-quarter to
one-third is also perhaps beyond serious doubt. But can we
trust the indication of column 1 that standard hours declined
lnuch more during the second half of the period, from 59 to 48
or about one-Uth, than during the k s t half, from 67 to 59, or
about one-eighth? It would be of interest to pursue this suggestion further and see whether a more careful examination of the
data confirms it; for the present it must remain unproven.
The reduction in standard hours obviously means increase in
leisure. Since we cannot assume that the latter was 0 during the
first decade, some estimate of leisure must be made - by assumiug hours available for work and deducting them from the
standard work week. The assumption made here is that the
initial standard work week provided full engagement through
six days of the week, and that weekly leisure amounted to a
sixth of the working hours. This implied that the nlaximum
work week standard was 78 hours; and that the reduction in the
work week would increase leisure, as standard hours would be
subtracted from a constant diminuend of 78 (see column 2).
One can easily quarrel with this assumption and derive a
somewhat different set of eutries for column 2. But delaying
discussion of alternatives, we now pass to the most difficult
problem of all. Assuming that leisure hours per week, for the
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TABLE 7

Calculation of the Value of Leisure, on Two Assuinplions, U.S.A.
1869-1948, 1929 Prices
(Annual averages for overlapping decades)

Decade

1869-78
1874-83
1879-88
1884-93
1889-98
1894-03
189948
1904-13
1909-18
1914-23
1919-28
1924-33
1929-38
193443
193948

Approx. Estimated
Weekly Percent
Weekly
Standard
Leisure
Col. 2
Hours
of
Work
Hours (78 - col. 1) Col. 1

Col. 2 as
Percent
of Committed
Hours
(of 168 col. 2)

Value of Leisure
(N.N.P.)x0.8

x

x

Col. 3
Col. 4
($ billions)

(1)

(2)

(3)

(4)

(5)

(6)

67
66
65
64
63
62
61
59
57
54
53
51
49
48
48

11
12
13
14
15
16
17
19
21

16
18
20
22
24
26
28
32
37
44
47
53
59
62
62

7
8
8
9
10
11
11
13
14
17
17
19
21
22
22

1.2
2.0
2.9
3.7
4.6
6.3
8.4
11.5
14.9
20.1
26.0
31.1
34.0
43.6
54.0

0.5
0.9
1.1
1.5
1.9
2.6
3.3
4.7
5.6
7.8
9.4
11.1
12.1
15.5
19.2

24
25
27
29
30
30

C0l. 1: For 1870, 1880, 1890, 1900, 1910, 1920, from J. F.Dewhurst and Assoates, Atnerica's Needs and Resources (New York, 1947), Appendix 3,
ti& 695: standard hours for agriculture for 1930 from same source. Nonagricultural index extrapolated to 1930 by average weekly hours in manufacturing in 1919 and 1929 (HistoricalStatisfies, Series D-118, p. 67) and
the combined index to 1940 and 1950 by similar data for 1930, 1940-41,
and 194648 (Econo,nic Report of the Presidetlt, Jonrtorj, 1951, Washington, Table A-15, p. 185). The figures were interpolated along a straight
line to correspond to decade midpoints and then rounded.
Cols 5 and 6: Net national product from Table 1, col. 2.

.

productive population, alnlost tripled (from 11 to 30) during the
periodunder study, and that leisure coustitu~tesin a sense addition
to the real income of consumers, what value should we put
on it?
The basic assumption used here was that hours of leisure
were valued by the product of hours of work. One might argue
that not the average but the marginal product per hour of work
should be used in estimating the value of leisure. Yet, however
C
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convincing such an argument might be for analysis of the short
run, it is not as clearly applicable to long-term adjustments
involved in the process of economic growth. Setting aside the
possible effect of lack of leisure on the quality of labor and
particularly on technological changes (through influence on
amateur inventiveness), it would be difficult to demonstrate that
in secular adjustment long hours of work could not yield a
product per hour equal to or only slightly short of that attained
with shorter hours. At any rate, it did not seem objectionable
to assume that the value of leisure is equal to the value of work,
i.e. the share of total national product assigned in the distribution of the money equivalent as conlpensation of 1abor.l
If we assume that the labor part of national product is assignable to labor involved in the standard work week we can: (a)
calculate hours of leisure as a percentage of the standard work
week (column 3); and (6) multiply this percentage by the share
of national product accounted for by compensation of labor to
get the value of leisure (column 5). But oue may also argue that
the product of labor should not be assigned merely to the hours
of the standard worlc week: after all, men who work must also
eat and sleep, and it may seen1 warranted to associate the value
of the product of labor with all committedhours - not only with
work hours but also with hours that must be committed to all
other ends except leisure in order to permit work to go on.
Increased leisure is obviously a much smaller share of committed than of work hours (column 4, where committed hours
are all clock hours minus leisure); and the value of lei&re is
correspondingly lower (column 6).
This second variant of the economic magnitude of leisure
seems to me less acceptable than the first because the low
valuation it puts on leisure contradicts any rational interpretation of past experience: if the value per hour of leisure is so low
compared with return per hour of work, how can we explain
the drive for and easy acceptance of the marked reduction in
working hours? At any given time, when such a reduction is
taking place, people forgo either some current earnings or the

is obi.iously rough, and takes no account of rccent changes; but is adequate for
the illustrative purposes here.
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possibility of an increase in product that may not be too different
from average return, for the sake of shorter working hours.
Surely such a choice would be much more difficult if the value
of a leisure hour were in fact set at fractions of less than a half
to less than a third of the return from a working hour. If we
retain this second variant here, it is only for the purpose of
setting a lower limit on the value of leisure.
The addition of the value of leisure to the flow of consumer
goods yields a new estimate of a final product of the economy
reaching ultimate consumers in 1929 prices (Table 8, columns 1
and 2). Since the rate of growth in the value of leisure is very
high, reflecting both the high rate of relative additions to leisure
hours and the high rate of increase in product per hour of a
standard work week, the new totals are subject to much higher
rates of growth over the period than the customary estimates
of flow of goods to consumers shown in Table 5. The latter
increased from the b s t to the last decade from $8 billion to
about $100 billion, or twelvefold; the revised estimate of flow
of goods to consumers, using the preferred variaiit of value of
leisure, increased from $9.3 billion to $154 billion, or over
lifteenfold. The rate of growth of the new estimate of per
capita flow also shows a marked rise: from $213 to $1,119 or
over fourfold, compared with the one in Table 5 from $185 to
$728 or almost threefold. Finally, retardation in the rate of
increase per capita, in the underlying trend, evident in Table 5,
almost disappears if we deal with the preferred variant of the
value of leisure (column 5), and disregard the first entry affected
by the understatement of the 1869-78 values. In other words, if
we take into account not only the material goods and services
provided by the economy to its ultimate consumers but also the
amount of leisure which it leaves at their disposal, the rate of
growth in the economic value of goods provided for the satisfaction of consumers, on a per capita basis, does not slow down
significantly.
It is hardly necessary to niention that numerous objections
can be raised and qualifications attached to the calculations
presented in Tables 7 and 8.l All can be admitted, and many
One specific qualification should be noted. Durmg the World War I1 decodes
actual hours were appreciably in excess of standard hours. Consequently, our
estimates of lelsure hoius and of the value of leisure for these decades are too
high.

68

INCOME AND WEALTH
TABLE 8

Flow of Goods to Corzsuiners, inchrding Leisure, Total and
Per Capita, 1929 Prices, U.S.A., 1869-1948
(Annual averages for overlapping decades)

Per Capita Flow

Total Flow
(billions of dollars)
Decade

1

Assumpo n2

S

I

Assumption I

I

Assumption 2

Five-item
Geometric Mean
of Percent Rates
of Change per
Decade
Col. (3)
(5)
In

I:
Col. (4)

Cols. 1 and 2: Cols. 5 and 6 of Table 7 plus col. 1 of Table 5.
Cols. 3 and 4: Cols. 1 and 2 divided by col. 1 of Table 4.

conceded in advance. No particular importance is assigned here
to the specific values, or to the specific conclusions drawn. The
main purpose of the calculatio~~
and discussion is to emphasize
the impression which the records for this country coilvey of the
dominant importance that decisions of the people as a body of
consumers and workers have upon economic growth as reflected
in national product measures. Under conditions of consumer
sovereignty such as prevailed in this country, with brief exceptions of war emergency, it is impossible to understand why
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national product grew as it did, and why its conlposition by
final product type changed as it did, unless we pay attention to
the choices that people made between hours of work and hours
of leisure, and the extent to which the reasons why they continued to work more or decided to work less were tied in with
the kind of goods they wanted in return for their work. It is
obvious also that the factors involved in a choice between larger
and smaller growth of population overlap to some extent with
factors that determined choice between work and leisure and
choice in the apportionment of the labor force among activities
designed to produce different types of product. Surely, the rate
of growth and changes in the composition of national product
would have been quite different if for some reason the decisions
made would have meant a much larger population increase, or
continuance of a much longer work week. And if the decisions
weremade by people as consumers, as social groups, as members
of a society for whom economic production is only one of
many possible activities, and if these decisions were of cardinal
importance in economic growth, the direction of analysis
suggested by these impressions is rather different from that in
customary discussions in economic literature with its emphasis
on the role of the entrepreneur and innovations that he selects
among the available stock of potential technological changes.
We do not deny that the entrepreneur and his behavior patterns
are important in understanding the mechai~ismby which the
changes are brought about and that the stock of technological
knowledge and potential changes are important as a perinissive
condition. Yet the motivations of individual consumers and
workers, as members of a society living by systems of values
traceable in turn to persistent traits of human nature, do seem
to be the basic constraint that sets boundaries within which
economic growth in its different rates of change over time can
manifest itself, and that fix the major channels and directions
for change in the structure of the national product - by whatever categories we may wish to distinguish within the over-all
totals.
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111. LABOR FORCE AND PRODUCT PER WORKER

The present part relates long-term growth in net national
product to growth of the labor force; and considers the observable factors, among them increasing supply of capital, with
which the marked rise in product per workes or per man-hour
can be associated. This leads to a view of long-term trends in the
distribution of national income (or a closely related aggregate)
between types of income that can be treated as compensation
of labor and as compensation of capital.

1. Labor force andproduct per labor unit
The estimate of the labor force given in column 1 of Table 9
is necessarily approximate. For part of the period it should properly be designated 'gainfully occupied', a total which for 1930,
an overlapping year, is some 1.4 million, or about 3 percent,
larger than the total designated in recent United States statistics
as labor force.=Also, there is some question as to the legitimacy
of using the data for the Census of 1910. But these qualifications
have only minor effect on trends in the labor force which appear
so conspicuously in Table 9; and analysis of these trends can
proceed without concern about the slight discontinuities and
incomparabilities in the underlying totals.=
The labor force given here measures all workers and entrepreneurs ordinariiy engaged, whether or not employed. It also
includes members of the armed services, although figures in the
brackets provide approximations to the civilian labor force.
The proportion of total population participating in the labor
force increased substantially over the period (column 2). The
rise was sustained during the first half of the period, from 186978 to 1904-13, the percentage increasing from 33 to about 41,
or over one-fifth. The increase ceased for a while after 1904-13,
partly because of the drastic curtailment of immigration which
The main source of the difference is the inclusion among gainfully occupied
in the 1930 Census of about 1.2 million seasonal workers not employed and not
seeking work, who would not have been classilied as members of the labor force
if the 1940 Census questions had been asked. For a brief discussion of the data
in this area see John D. Durand, T'reLabor Force irr the UnitcdSfafes,1890-1960
(Social Science Research Council, New York, 1948), pp. 191 IT.
Durand (op. cit.) provides estimates of the labor force for 1890, 1900, 1920,
1930 and pears after 1940 adjusted for comparability with the 1940 Census
definition. His totals are for a single month in the year (April or January, which
happen to be seasonally low dates) whereas the figures underlying our series are
average annual levels. The latter exceed Durand's by about 2 to 7 percent. These
differences arc too minor to have much effcct on the longer-term trends.

TABLE 9

Lnbor Force and Net National Product (1929 Prices) per Worker, U.S.A., 1869-1948
(Averages for overlapping decades)

Labor Force
(niillions)

Percent of (I)
to Total
Population

N.N.P.
per Worker
$

Index
of Standard
Hours
per Week
1919-28=100

Percent Rate of Increase
per Decade
(Five-item Geometric Mean)

N.N.P.
per Worker
at Standard
Hours

N.N.P.
per Worker

(6)

1869-78 to 193948

/

7.4

I
1

Same, adjusted
for Hours
(7)

10.0

Figures in brackets exclude members of armed services
Col. 1: Prior to 1900, basic figures of Solomon Fabricant, derived from Daniel Carson (see Studies in Irzcome ond Wealtlr, Volunte Elevor,
N F R , 1949, p. 42). From 1900 to 1944, see Eco,roa,ic Al,nanac, N.I.C.B., 1950, p. 159; 1940 onward, Bureau of Censusreleases,
Series P-50. For estimates of armed services, see same sources and Solomon Fabricant's current NBER study of employment and
productivity in government.
Col. 2: Col. 1 divided by col. 1 of Table 4.
Col. 3: Col. 2 of Table 1 divided by col. 1.
Col.4: Based on Table 7, col. 1.
Col. 5: Col. 3 divided by col. 4.
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in the earlier decades added much more proportionately to the
labor force than to total population. The rise in the percentage
of population in the labor force was resumed in recent decades,
probably because of war emergencies and the marked growth
of the armed services. At least during the first half of the period,
the rise in per capita product of the country was due, in part,
to a rise in the proportion of workers to total population, i.e. in
the number of worker units per capita.
Net national product per worker grew substantially: from
$654 in the first to $1,786 in the last decade, almost tripling,
aud the average rate of growth per decade was 7.4 percent
(column 3). Thus, despite a sharp decrease in average number
of hours, the net output per worker increased markedly over
the period, although the rate of increase declined substantially
from the early to the more recent decades (column 6).
The adjustment for the decline in the number of standard
hours, even with due regard for the tentative character of that
series, reveals a much greater rise in product per maiz-liour than
in product per worker - the average rate of increase per decade
in the former is 10 percent, or almost one and a half times that
in product per worker (column 7). Also, the retardation in the
rate of growth, so marked in the series on product per worker,
is far less evident in product per man-hour: indeed, in the latter,
no such retardation in the rate of growth can be safely inferred.
The series in Table 9 are most suitable for analysis of the
over-all productivity of the economy as reflected in a ratio of
product to labor output. Net output in constant prices, not any
gross and duplicated totals, must be used as the measure of the
acconlplishme~ltof the economy that compares net returns with
inputs treated as costs. Also total labor force, if necessary, at
standard hours, i.e. the amount of labor service that society
stands ready to render, should be the measure of input - not
the amount reduced by involuntary unemployment, whether
because of inability of seekers to find jobs or because of abnormally short hours. For in judging the productivity of the
economy, we must take into account its ability to provide
employment to the members of the labor force - just as we take
into account other social and technological factors that either
increase or diminish product per worker or per man-hour.
With the present data, it is difficult to derive a reliable series
on the number e111ployed comparable with the labor force -
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particularly for years prior to 1919; and it is next to impossible
to secure a comparable series on hours of work (as distinct
from standard hours) for more than a few recent years. Despite
the difficulties, an attempt was made here to approximate on a
decade basis the percentage of the labor force that was unemployed, which would pennit a rough and ready transition from
labor force to numbers employed; no such adjustment could be
calculated for average hours (Table 10).
The figures in column 1 are admittedly rough. Those for years
since 1919, which relate to the total economy, are extrapolated
back to 1889-98 by Paul Douglas' series which, for the decades
back to 1899, are approximations based on mining, manufacturing, transportation, and building construction and prior
to 1899 are for manufacturing and transportation alone. No
basis could be found for estimates prior to 1889; and even the
variations in the percentages given may well be misleading. The
sharp drop in the decade averages from 1889-98 to 1904-13
may or may not be a true picture of the situation: after all the
sectors covered by Douglas' estimates accounted for only a Hth
of the total labor force in the early decades. Still this decline in
unemployment percentages from 1889-98 to 1904-13 does agree
with the long swing in the rate of increase in net national product
-total, per capita, or per worker - which is at trough from
1884-93 to 1889-98; at peak from 1894-1903 to 1899-1908; and
at another trough from 1904-13 to 1909-18.
Be that as it may, the relevant point here is that the allowance
for unemployment does not affect significantly tile longer term
trends in product per worker or per man-hour: it merely
smooths out fluctuations in the decade-to-decaderates of change
still affected by some of the prominent cyclical disturbances.
For the comparable period, i.e. omitting the fist four decades
for which no adjustment for unemployment was possible, the
average rate of increase per decade in product per member of
the labor force is 6.5 percent; that in product per employed is
5.8 -slightly lower, because the unemployment percentage is
smaller at the end of the period than at the beginning. For the
same period, the average rate of increase per decade in product
per standard man-hour of a member of the labor force is 9.4
percent; that in product per standard man-hour of an enlployed
person is 8.7 percent. Since no significa~~ce
should be attributed
to these minor differences in percentage rates of increase, one
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may conclude that the magnitude of growth, the extent of
retardation in the rate of increase in product per worker, and
the absence of retardation in the rate of increase in product per
man-hour, are about the same, whether we takc labor force and
standard hours or the number employed and actual hours.
TABLE 10

Net Natio~iulProduct per Worker (1929 Prices), allobving for
U~?employment,U.S.A., 1889-1948
(Averages for overlapping decades)
I

Decades

I

Rough
Estimate
N.N.P.
of
per
Percentage Employed
Unemployed
S

I

Col. (2)
Adjusted
for
Standard
Hours

Percent Change per
Decade
Five-item Geom. Meao

C0l. 1: For recent decades (beginning with 1929-38) from Department of Commerce estimates of all rully employed (various issues of the S!t~veyoJ
CrrwetzrBlrsbrcss) compared with labor force estimates (given in Econonzic
Report of the Pi.esiden1, Janrrary, 1951, p. 181). These were extrapolated
to 1919-28 by estimates derivable from Nntior,al Irrcorne arrd Its Coinposiliort (NBER, 1941), Vol. I, Table 8, p. 151; and for years prior to
1919 by two series of Paul Douglas in his Real Wagcs bt fire UnifedSlafcs
(Boston, 1930). Tables 177, p. 460, and 163, p. 440. For period back to
1899 Douglas' figures include mining (bit. coal), manufacturing, transportation, and building construction; prior to 1899 manufacturing and
transportation alone.
Cols. 2 and 3: Based on col. 1 and Table 9, cols. 3 and 5.

But how shall we interpret these measures? The estimates in
Tables 9 and 10are of the type commonly referred to as measures
of '~~roductivity
of labor'. The tenn is misleading if one inter-
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prets it as meaning the specific yield of the labor factor: we deal
here with total net output, and if it is in any sense a product of
labor, the latter is enabled to produce it because of the organizational framework within which labor is applied, of the technological knowledge that underlies the organized processes of
production, and of the stock of capital put at the disposal of
labor? It is, therefore, not so much a lncasurc of productivity
of labor as one of productivity of the whole economy: the ratio
compares total net output, net in that the stock of available
capital remains intact, with the input of the one basic resource
of society - labor, measured either in men or man-hours. The
latter is a basic resource precisely because it is the only perishable human resource that society has: the other important
resource - the stock of human knowledge and of capital in the
way of social organization - does not perish in the process of
production (except in so far as it is embodied in human beings,
and thus in their labor); and material capital that does perish
is allowed for already in the calculation of net output. There is,
therefore, a sound instinct in the emphasis upon and search for
comparisons of net output of the economy with input of labor:
if any one ratio can describe the productivity of the economy it
is this ratio.
This interpretation does not deny the roughness of the
measure, stemming from the qualifications attached not only to
the numerator (which were listed in Part I) but also to the
denominator. Even man-hours, no matter how accurately estimated, in series such as are used here, weigh the hour of an
unskilled person, perhaps too young or too old for efficient
work, equally with an hour of a highly trained professional
person, in the prime of his productive life. Some of these aspects
of the labor force or man-hour analysis will be touched upon
below, but it is impossible here to deal with them in adequatc
detail. Yet the qualification, while admittedly valid, should lead
to a refinenlent of the procedure, without necessarily modifying

' To avoid such misinterpretation it has been the recent practice of the more
cautious scholars to invert the ratio, and to describe it as 'units of labor input
per unit of output' (see, for example, the various studies in this field by Messrs.
Fabricant, Barger, Stigler and others published by the National Bureau of
Economic Research). But the old ratio, and the old term, are still used widely;
and this continued use reflects a sound instinct that attributes wide importance
to the ratio in a society whose basic purpose is to provide for wants of consumers
while minimizing the sacrifices involved in spending the one resource that is
fundamentally scarcc- time at the disposal of living, 111~manbeings.
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the basic line of approach - the comparison of net output with
direct labor input, and the latter alone. An entirely different
argument - that if productivity of the economy is to be measured by comparing output with input, the input of all resources,
not only of direct labor, should be included- is not clearly
applicable to a ratio in which the numerator is net output: the
only resource that enters the latter is labor, and labor alone.
True, it is labor applied under conditions set by society, in a
given state of technical arts and with a given supply of capital:
in that sense other resources are involved. But since we deal
with net output, the only resource actually absorbed is labor,
all other resources remaining intact. Only if we try to measure
productivity of the economy by a ratio in which the numerator
is some gross output total can the input of resources other than
labor enter the comparison?

2. Capital and rise of product per worlcer
Growth in product per man or man-hour may be due, in the
first place, to changes in the labor force proper. A more favorable selection of age and sex groups, a better physical state of
the human beings involved, and more extensive training, would
raise product per worker; and reduction in the number of hours,
permitting more intensive work at the job, would presumably
increase product per hour - even if nothing else were to change.
Some indication of changes of this type in the characteristics of
I The dis;osrion docs not imply, of course, that in thc distribution of the
ndttunal pruduct, thc equivalent oi'totnl net output would, or should, form the
iom~ensationof idbur. Some of it niav. and should. ao as comocns.llion to other
facdrs, though the stock of the latterremain undht'nished bytheir involvement
in the process of production.
That the argument advanced by us reflects the basic assumptions underlying
the concept of net product or net output may be seen by imagining a society
oriented to maximizing capital accumulation as its basic purpose. In such a
society net national income would be defined as the residue remaining after needs
for replacement of labor have been met; and the primary, basic resource, whosc
input would be watched, would be capital. The measure of productivity of the
economy would then be a ratio in which the numerator would be our present
gross national product minus the allowance for reproduction of the labor force
and the denominator the input of capital.
With the figures at hand it would have been possible to compute a different
productivity ratio: gross national product as the numerator, and man-hours
weighted by per unit net income in 1929 plus the input of capital measured by
the allowance for capital consumption in 1929 prices as the denominator. This
ratio would, however, differ from thaf given in Tables 9 and 10 only by the
addition to the numerator and denom~natorof the same absolute amount for
each point of time - an amount that might form a constant or slightly changing
proportion of the terms of the ratio as they appear now. The rates of gsowth now
shown in Tables 9 and 10 would be modified only slightly by this procedure.
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the labor force for the United States can easily be found. For
example, Mr. Durand's comparable estimates of the labor force
show that the proportion of participants below 20 years of age
declines from 15.2 in 1890 to 7.5 percent in 1940; and that of
participants 55 years or older rises from 11.5 to 14.2 percent.
Thus, over this period of 50 years, groups in the labor force
well below or somewhat above the best productive ages decline
from 27 to 22 percent-a not insignificant shift. True, we
observe over the same period a shift toward a greater proportion
of women, from 17 percent in 1890 to 24 percent in 1940;l but
considering the development of industries and occupations in
which no detectable inferiority of women over men exists, and
the reduction in the standard work week which both permitted
women to enter the labor force in increasing numbers and
militated against their productive inferiority, one can safely
conclude that the changes in denlographic characteristics of the
labor force made, on the whole, for a significant increase in its
productivity.
The case is even stronger when we consider education and
training. The proportion of the labor force classified under
educational and other professional activities increased from 2.6
percent in 1870 to 7.5 percent in 1940; and, more important,
the proportion of unskilled labor declined from 36 percent in
1910 (the earliest date for which this classification is given) to
26 percent in 1940.2The rise in the level of training of the labor
force must have been quite appreciable, and must have contributed significantly to the increase in product per man-hour.
The discussion here must perforce be limited to these few
details on changes in the characteristics of the labor force:
further analysis of them, or of the effects of shorter hours,
would require more time and effort than can now be expended.
It would have been particularly interesting to approximate the
part of the increase in product per man-hour that can be
credited to changes in characteristics of the labor force proper
and to reduction in hours. But for the present we can merely
John Dumnd, op. cir., Table A-6, pp. 208-9. As Durand points out, rhc
reduction of the work week, among orhcr factors, permitted a much gr<arcr
oarticioarlon bv
women in the labor force. The lalrcr e\olains in ~ 3 r !he
t incru;lscd
~.
;atio of labor force to total po~ulation(see Table 9). ~ h u the
s reduction in work
hours, while leading toward <decline in total labor hours, itself produced or
permitted a partly compensating trend of women toward the labor force.
Hi~foriealStnlistics of flre U,riferl Sfofe.~,Series D-47-61 and D-77-89, pp.
~r~~

~~

64-65.

~~~~~
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assume that this part does not account for a dominant proportion of the growth in product per man-hour; and that the
major source of increase in product per unit of labor is the
extending application of scientific and related knowledge to
processes of production.
The observable effects of such application can be traced either
through analysis of the industrial structure, where the birth and
particnlarly rapid growth of some sectors can be directly associated with scientific discoveries and major inventions that made
the new industries possible; or through theincrease in the supply
of capital, made necessary because of greater capital requirements of changing technology and made feasible because of the
TABLE 11

Reproducible and Total Capital, U.S.A., 1879 to Date
Selected Dates, 1929 Values
Date
(beginnlng
of
year)

Reproducible
Capital
(S billion)

Land
(S billion)

Total
Capital
(1)+(2)
($ billicn)

Per Member of
Labor Force
($ thousands)

Same, adjusted for
Standard Hours
($ thousnnds)

Reproducible
Capital

Reproducible
Capital

1

Total
Capital

/

Total
Capital
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greater power of capital accumulation bestowed upon society
by the advancing state of technical arts. Industrial structure of
national product is treated in Part IV, and effects of changes in
it on the growth of product per worker are discussed there. We
now turn to consideration of growth in the stock of capital.
The estimates of reproducible capital are derived by adding
to the initial figure (for 1879-80) taken largely from the Census
of Wealth and converted, by rough indexes, to 1929 prices, the
cumulated flow, net of current consumption, of construction
and of producers' durable equipment, and of net changes in
inventories; and further adding the balance of claims against
foreign countries (Table 11, column 1). Errors possible in such
a procedure reflect: (i) errors in the initial Census figure, particularly in the allocation of 'real estate' between land and
structures and improvements; (ii) errors and biases in the flows
of capital, e.g. the omission of capital formation within the
family enterprise (especially prominent in the case of fanners)
and the exclusion from inventories of stocks in hands of governments; (iii) possible errors in the estimates of capital consumption, with some suspicion that our allowance for depreciation
of residential housing is, perhaps, too large. In view of these
qualifications only the most marked trends and broadest orders
of magnitude are to be attributed significance.
The estimate of land in column 2, which includes the value of
subsoil resources, is subject to even greater quaEcations: it is
based on ratios of values of land, reported in the Census of
Wealth (1880, 1890, 1900, 1912, 1922), to value of construction
improvements and producers' durable equipment (all in current
valuation), extrapolated to recent years by similar estimates by
Raymond Goldsmith, and applied to values of construction and
equipment in 1929 prices.l The estimate for land, even though
rough, is included because the supply of such natural, irreproducible resources, is important in determining productivity
potentials in the economy.
Columns 1-3 indicate a marked and rapid growth in the stock
of reproducible capital and in the economic magnitude of land
and subsoil resources involved in the process of production -

' Dr. Goldsmith's recent analysis indicates that the ratios of land (to value of
land and 'improvements') applied by us to the Census totals may be too high.
If so, the level of the estimates in colun~n2 is too high, by perhaps as much as a
iifth. However, such an adjustment would not affect the rate of change significantly.
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about eightfoid in the former and over fourfold in the latter
during some 6$ decades. This represents a trend that, even with
allowanc~sfor errors in rate, is beyond doubt. Of interest and
quite plausible is the suggested difference between reproducible
capital and land: the former shows fairly sustained growth to
1929, and a resumption of that growth after the severe depression of the 1930's; in land growthvirtually stops after 1919,
any increases thereafter being too small to be significant.
The rate of growthin thesupply of capital per worker (columns
4 and 5) is high indeed. Reproducible capital per member of the
labor force rises from $2.3 thousand (1929 prices) in 1879 to
$5.9 thousand in 1929; but ceases to rise after that date, and
fails to recover to the 1929 level even by 1944. A similar trend
characterizes the supply of total capital per member of the labor
force: a rise to over double from 1879 to 1929, and a decline
thereafter. The stock of capital, at least as measured here, per
member of the labor force did not increase during the recent
two decades.
A somewhat different picture emerges if we relate capital to
man-hours (columns 6 and 7). There is some question as to the
legitimacy of such a comparison, since one could argue that the
decline in the standard work hours of labor may have meant a
similar decline in the standard work week of capital. The argument is valid, but only in part: in many industries capital
operates continuously, either because direct labor involved is
also organized by multiple shifts to operate around the clock or
because (as in residential housing) it can function continuously
with only discontinuous application of direct labor. Consequently the decline, if any, in working hours per unit of capital
must be much smaller than in working hours per member of
the labor force; and to that extent the ratios in columns 6 and 7
are warranted. They show, naturally, a much greater rise in
supply of capital per man-hour than per man- about 175 percent for total capital and almost 250 percent for reproducible
capital. Also, the rise is resumed after 1939, and by 1944 the
level of reproducible capital is higher than in 1929, and that of
total capital close to it.
That an increased supply of capital contributes to a rise in
product per man-hour is a general proposition uot likely to be
disputed. But this does not mean that a given change in the
stock of capital as measured here, on a nationwide basis, calls
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forth a specified change in output - whether we deal with total
stock and output, or both, on a per worker or per man-hour
basis. First, the constant price volumes of capital do not reflect
properly major changes in quality that make for greater efficiency. Consequently, a stock of capital represented by the same
amounts of 1929 dollars say in 1879 and in 1899 is capable of
rendering greater service, and thus permitting a larger output,
at the later date; and there may be variations over time in the
extent to which our measures fall short of reflecting the rising
efficiency of capital (particularly in the case of equipment).
Second, the rates at which capital is utilized may vary so that
capital stock may be used fully at one time and well below its
capacity rating at another; and while such variations are prominent over the short run and would be minimized in our decade
averages, even the latter might be affected. Third, the several
industrial sectors differ with respect to the capital which they
require, proportionately to direct labor. Consequently, an
increase in per worker capital stock may reflect shifts in the
industrial structure of the economy; and the shift toward the
more capital-intensive industries is not necessarily also a shift
toward industries with larger than average net product per
worker. Finally, and most important, technological progress
may assume the form of capital-saving innovations as well as
of capital-demanding; and their relative inlportance and effect
are not necessarily stable or constant over time. Consequently,
in some periods large rises in product per worker are accompanied by small additions to capital stock, while in others equal
or even smaller rises in product per worker are associated with
larger relative additions to capital stock.
For these reasons comparisons of long-term movements in
the stock of capital per worker, with those in product per
worker, such as are made in columns 1-3 of Table 12, can be
of suggestive value a1one.l The average rate of increase in the
supply of total capital (but not reproducible) is lower than in
product per worker. One would expect that the stock of capital
per worker, including natural resources, would not rise as
The compariso~lof capital and product is on a ver worker basis. The results
would be the same for cbmparisons of total capiial and total product, or of
both per man-hour, since the ratios now underlying columns 1-3 would be
multiolied tbouclh bv
same
-,the
~-~~
-~~~ multiolicand for each ooint of time.
~ a 6 i t astock
l
For a soecific date is ;elated to produd for the decade of which
the dhte is the midnoin?,
~

F

~~~~~~
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rapidly as product, given the possibilities of capital-saving innovations and the limits that would be imposed upon increasing
weight of capital-intensiveindustries. But any further inferences
require a much more detailed analysis of capital stock and of
product, by industrial sectors - an analysis that cannot be
pursued here.
There is also an intriguing relation between the successive
changes in columns 1 and 2 and in 3. One would expect a large
relative rise in the supply of capital to be associated with a large
relative increase in product per worker, either at the same point
of time or somewhat later; and a small relative rise (or decline)
in the supply of capital to result in a small rise (or decline) in
TABLE 12

Rates of Change per Decade in Capital and Product per Worker
and Ratio of Capital to Prod~~ct,
U.S.A., 1879 f o Date
Percent Change Percent
Ratio, Reprod.
Ratio, Total
Date
Change Capital to Annual Capital to Annual
pcr Decade:
(btginCapital per
N.N.P.
N.N.P.
per
nlng
Worker
Decade:
-- N.N.P. Sl~ccessive Moving Successive Moving
of
Average Dates
ycar) Repro- Total
Dates
Average
per
Worker
ducible
(1)
(2)
(3)
(4)
(5)
(6)
(7)
1879
2.83
5.13
1889
9.3
9.4
6.4
2.99
3.06
5.42
5.50
1899
11.7
13.4
3.36
3.25
6.7
5.79
5.95
1909
8.2
3.40
3.51
8.0
7.6
6.12
6.00
1919
11.6
3.76
3.67
9.7
6.2
6.40
6.17
1924
6.0
3.53
0.7
13.0
5.70
1929
6.7
4.2
-2.6
3.86
3.69
6.10 - 5.84
1934
-4.9
-8.5
-8.8
3.58
4.03
5.50
6.11
1939
-8.2
-9.2
13.0
3.27
4.91
1944
11.3
3.19
8.7
14.0
4.68
1879
to
1944

7.2

5.4

6.0

Cols. 1 and 2: Based on Table 11, cols. 4 and 5.
Col. 3:
Based on Table 9, col. 3. The intervals correspond to those in
cols. 1 and 2. Thus for the interval from 1879 to 1889 in cols. 1
and 2 we used that from 1874-83 to 1884-93 in col. 3.
Cols. 4-7:
Based on entries in Tables 11 and 3. For product, the averages are
taken for decades for which the capital stock date is the midpoint.
The moving arithmetic means of ratios in cols. 5 and 7 are of
three decades for entries given at decade intervals, and of five
decades for entries given at quinquennial intervals (i.e. overlapping
decades).
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product per worker. Hence, in con~paringcolumns 1 and 2
with 3, we should find large entries in the former associated
with large entries in the latter, either simultaneously or with the
latter lagging by half a decade or a decade.
No such associatiou emerges in Table 12. In fact, judging by
the figures, changes in the stock of capital (either land or reproducible) follow by a decade or half a decade the changes in
product per worlcer. If suchpost hoc, ergopropter hoc suggestion
is accepted, large rises in product per worlcer, and implied large
rises in product per capita, result in large volumes of net capital
formation, and hence, with a lag, in large relative additions to
the supply of capital per worker; and small changes or declines
in product per worlcer, by the same mechanism, produce, with
some lag, small changes or declines in supply of capital per
worker. This, possibly significant, hypothesis requires further
exploration, and some light on it is shed by the analysis in
Part VI dealing with apportionment of national income between
flow of goods to consumers and capital formation.
3. Capital-product ratio and share of property income
The ratio of capital, particularly reproducible capital, to
product suggests the technologically and otherwise determined
relations that have played such an important part in the analysis
of investment determinants and short-term fluctuatio~ls(the
acceleration principle and the related multiplier). True, for
many of these analytical purposes such a ratio can be used only
if both the numerator and denominator are for narrowly defined
industries or production processes; if the numerator, viz. capital,
is divided into subgroups that may well have different relations
to the magnitude of the production process they serve; and if
the denominator, viz. output, is taken for a period in which
capital capacity is utilized at a specified rate. There is also solne
question whether capital stock gross or net of accumulated consumption is to be used. Clearly, the ratios shown in columns
4-7 of Table 12 are crude, relating, as they do, total capital
stock, net of accumulated consumption, to the decade product
on a nationwide basis, and reflecting, as they may, changes in
the rate of utilization that can affect even the decade averages
used in the denoninator.
Nevertheless the series are of some interest - with respect to
both the level and the movements of the ratio. The stock of
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reproducible capital averages between three and four times the
annual net product - which, of course, does not mean that it
can be accumulated in three or four years. In fact, only about
10 percent, on the average, of net national product is added to
capital stock (see Part VI). This means that if there were no
growth in net national product, it would take about 30 to 40
years to accumulate the equivalent of the reproducible capital
stock shown in Table 12. But, in fact, net national product rose,
and at about 20 percent per decade (see Table 3) -which means
that accumulation of the reproducible stock requires a much
longer time than 30 to 40 years. Indeed, the number of decades
involved would be infinitely large, since no matter how far back
one reaches there would always be some stock of reproducible
capital. Only by arbitrarily equating small quantities of the
latter to zero can we make the period over which net stock of
reproducible capital accumulates h i t e . This argument is, however, quite formal, and overlooks the important fact that the
more rapid the rate of growth of national product, accompanying a constant ratio of net capital formation to product, the
larger the proportion of current capital stock accounted for by
capital formation of recent decades.
The ratio of capital stock to product rises to about 1919 and
fluctuates thereafter - primarily the effect of the 1930's depression and the 1940's emergency expansion on the denominator
(i.e. the volunle of net output). It is particularly to be noted that
the ratio of capital to output can be brought down drastically,
i.e. output can be increased without a proportional increase in
the stock of capital, when an emergency compels fuller employment and longer hours, and inhibits additions to equipment that
would occur under normal conditions (see decline in ratios for
1939 and 1944, when the denominator includes the World War
I1 years).
Another aspect of the capital-product ratio is perhaps more
relevant here - in this case the ratio of total rather than reproducible capital is to be stressed. In the distribution of national
income, most of the monetary equivalent of net national product
is distributed to individuals - an observation particularly valid
when we deal in decade averages and when shorter-term fluctuations in undistributed profits of corporations are ironed out.
Even in recent prosperous decades the proportion of national
product retained by corporations (or by governmnents) is minor
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enough, so that in studying the broader trends we can deal with
the distribution of flows to individuals by type of payment. And
in classifying such payments by type we may treat wages,
salaries, other payments to cmployees, and entrepreneurial income as overwhelmingly compensation of labor; and dividends,
interest, and rent as compensation for the use of property.
True, some labor services may be involved in the rent item, and
some property income in income of entrepreneurs. But these
elements of admixture are minor indeed, considering that the
rent estimates are on a net basis and that the majority of entrepreneurs are in farming, retail trade, and certain service pursuits
in which equity investment and returns on it are negligible
compared with the input of entrepreneurs' own labor.
If the combined total of dividends, interest, and rent is treated
as property income andif share in all income payments can thus
be talcen as an approximation to the proportionate compensation of all property or capital engaged in the process of production, a comparison of this share with the ratio of total capital
to net national product will show the proportional net yield on
all capital. This is the rationale for the comparisons presented
in Table 13.
The estimates underlying the distribution of incorne by type
are quite poor for the decades prior to 1919, for which we have
to rely on the Martin-Tang series. The entries in column 1
summarize what we have, and the lack of comparability between
the successive sets of estimates is clearly revealed by differences
in their levels for the periods in which they overlap. About all
that can safely be inferred is set down in column 2, although
the percentages for the earlier decades should perhaps be somewhat higher. The picture suggests stability, or absence of any
pronounced trend in the proportionate share of property
incomes until the very recent years; and a sharp decline after
the 1929-38 decade. To repeat, the series may well underestimate the shares in the early decades, and hence conceal a
downward trend. But if such a trend prevailed, it was not sizabls
enough to emerge in the very rough estimates available.
If the percentage return oncapital were constant, the share
of property income in national income or net national product
would have moved the way the ratio of total capital to national
product moved in Table 13 -rising from the early decades to
the 1930's and declining thereafter. But the entries in column 2
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TABLE 13

Capital-Product Ratio and the Share of Property Income
National Product, U.S.A., 1870 t o Date

.
Period

Percent
Share
of
Property
Income

Date
(beginning
of year)

(1)
Ki,tg's Valrie
of Prodrtcl:
1870-80
1880-90
1890-1900
1900-10

Marlin's Agg.
Paymenls:
1899-1908
1904-13
191443
1919-28

Percent
Share
of
Property
Income

ill

Ratio of
Capital Percent
Yield
to
Bond
N.N.P. on Total
Yields:
(Total,
Capital MacaulayDurand
I929
(2) : (3)
pr~ces)

(2)

(3)

(4)

(5)

23.6
24.6
22.4
24.2

I879
1889
1899

20
21
19

5.1
5.4
6.0

3.9
3.9
3.2

5.4
4.0
3.5

16.7
17.1
16.2
16.6

1909
1919

20
19

6.0
6.4

3.3
3.0

3.8
4.6

18.3
20.3
19.2
15.3
11.5

1924
1929
1934
1939
1944

18.8
20.3
19.2
15.3
11.5

5.7
6.1
6.1
4.9
4.7

3.3
3.3
3.1
3.1
2.4

4.7
4.5
4.0
3.1
2.7

NBER Agx.

Payrnelrls
1919-28
1924-33
1929-38
193443
1939-48

Col. 1: Based on estimates in current prices. For entries prior to 193443 see
Nalio~talIncome: A Sl,lnma,y ofFi,rdiirgs (NBER, 1946), Table 15, p. 50;
extrapolated through recent years by estimates of the Department o l
Commerce.
Col. 2: Based on col. I.
Col. 3: From Table 12, col. 6.
Col. 5: See F. R. Macaulay, Sonre Tlreoreticol Problc,,~~,
etc. ( N B E R , 1938), p.
A 111-12; carried beyond 1936 by David Durand's Boslc Yields, etc. (see
TcclmiealPope,.j 3 and 6 (NBER, 1942 and 1947), carned to date).

suggest stability to the 1930's and a decline only in the forties.
Hence, the rate of return per unit of capital must have declined
from earlier decades to at least the 1920's - sufficiently to offset
the rise in the capital-product ratio (colnmn 4).
These derived net yield figures can be compared with a pure
long-term interest rate - and it should be relatively pure since
we deal here with total capital, specific differentials in risk
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having been ironed out. The entries in column 5 are the calculations by F. R. Macaulay of yields on top-grade railroad bonds,
adjusted for effects of closeness to maturity, and carried from
1936 onward by the recent estimates by David Durand of yields
of basic corporate bonds.
The comparison reveals correspondence between movements
in the bond yield rate and the calculated yield on total capital.
Both drop from the early decades to 1894-03 (the yield on
capital to 1914-13); rise from either 1894-03 or 1914-23 to
1924-33; and drop sharply thereafter, particularly in the last
decade. This congruence in movements of two independent
series is encouraging; and while in and of itself it does not
constitute an explanation, it does lend credence to the combination of the stability of the shares of property income before the
1940's with the rise in the ratio of capital to current product
before the 1930's.
The discrepancy in level between bond yields and the calculated yield on total capital should, however, be noted: the
former are well above the latter, through most of the period,
and the two converge only in the most recent decades. Provided
that our estimate in column 4 is not so far wrong as to render
the difference in levels insignificant, and it is unlikely that it
could be in error to that extent: we may ask what factors made
for the distinctly lower yield on total capital than on prime
bonds. One may have been the usual over-optimism of human
nature of which Adam Smith spoke; and a large proportion of
total capital must have been involved in ventures much more
risky than those represented by prime bonds. The average return
on these risky ventures may well have been much lower than
the average return on safe types. Another factor may have been
the expectation of capital appreciation, an expectation quite
prevalent in the past among American entrepreneurs, small and
big. Such expectation may well have been confirmed by experience, in the sense that a large proportion of the capital holders
did enjoy capital gains. But capital gains are excluded from
current income, and from any calculations relating to column 4.
Since bonds do not offer similarly wide opportunities for capital
The possible overestimate in value of land, already noted, is relevant here: it
raises unduly the capital-product ratio in column 3, and thus depresses the yield
levels in column 4. But a i - 2 0 percent emor in value of land is only a 10 percent
or smaller error in value of total capital. An adjustment of that magnitude would
still leave a substantial discrepancy between columns 4 and 5.

+
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gains, the lower yield rate on total capital may thus seem more
comprehensible. Both these factors, which may possibly account
for differences in level between columns 4 and 5, must have
become much less important in recent decades, when risk investment and hopes of capital gains have become less prevalent.
But all these are merely suggestions; and the comparison must
be studied further, and much firmer estimates of distribution
of income by type in earlier decades must be developed, before
fuller understanding can be attained.

IV. DISTRIBUTlON BY INDUSTRIAL ORIGIN

1. Distribution in current prices
Since our estimates of national income are derived by adding,
for separate industries, income payments (wages, salaries, other
compensation of employees, entrepreneurial income, interest,
dividends, undistributed profits of corporations) we can express
net income originating in each industry as a percentage of
national income or net product in current prices (Table 14).l
The estimates for decades beginning with 1919-28 are based on
the NBER figures, carried beyond 1938 by corresponding totals
of the Department of Commerce. Those prior to 1919 utilize
R. F. Martin's estimates of aggregate payments (excluding
undistributed corporate profits).
While the two sets of estimates are not fully comparable, the
broad outline and the major trends of the industrial structure
of national income are fairly clear. In recent decades commodity
producing industries (agriculture, mining, manufacturing, and
construction) accounted for about four-tenths of the national
total; industries engaged largely in handling commodities
(transportation and trade) for about two-tenths; and communications for a few percent. The remaining four-tenths of the
national total originated in service industries and government.
The major trends were: decline in the shares of agriculture
and construction; an initial rise, then stabilization, and more
recently a suggestion of decline in those of mining and manu-

' Rcnt is trc;!tcd as income originating in a distinct industry, rc;tl csmte, 13rgsly
because it is inipossiblc to estirn;ttc scp3mtcly ,,,.I rent originattng in each
industry. Howevrl: its relativc weight is smnll. and the rcsultina distortion in thc
distribution by industrial origin is-minor.

TABLE 14

Percentage Distribzition by I?~cInstry,National Income or Aggregate Payments, U.S.A., 1869-1948
(Based on values in current prices)

Period

.

1869 and 1879
1879 and 1889
1889 and 1899

.
.

Decade
189948
1904-13
1909-18
191423
1919-28

.

.
.
.
.

.
.
.
.
.

.
.

.
.
.

1919-28
1924-33
1929-38
193443
1939-48

.
.
.

.
.

Agriculture

Mining

(1)

(2)

Manufacturing

Contract
Construction

Transportation
and other
Public
Utilities

Trade

Service

Government

Finance
and Miscellaneous

(3)

(4)

(5)

(6)

(7)

(8)

(9)

15.7
16.6
16.8

14.7
13.6
11.8

4.4
4.9
6.0

11.7
12.6
12.0

15.3
15.0
14.5
14.0
13.7

9.6
8.9
8.2
8.3
9.4

5.6
5.4
6.3
7.9
8.6

16.0
16.2
15.4
15.0
15.7

13.6
13.3

11.6
13.4
13.9
12.1
10.5

9.6
11.8
14.4
15.4
17.2

16.1
16.7
15.6
12.7
10.2

MARTIN'S ESTIMATES

20.5
16.1
17.1

1.8
2.1
2.5

13.9
16.6
18.2

16.7
17.0
17.7
15.2
12.2

3.1
3.3
3.3
3.3
3.1

18.4
18.9
20.8
22.2
22.2

10.5
8.7
8.5
9.2
9.4

2.5
1.9
1.i
1.7
1.6

21.9
19.6
19.4
24.2
27.1

5.3
5.5
4.9
4.5
4.3
3.2
3.0
3.9

- AGGREGATE PAYMENTS
11.9
11.9
10.7

10.7
11.0
10.7
11.0
11.3

NBER ESTIMATE -NATIONAL INCOME

4.4
4.2
1.9
2.9
3.4

9.8
10.4

In:;
7.3

1

1 ;:

8z
2N

52

For entries through 1929-38 see National Z,~come:A Summary of Firidirzgs (NBER, 1946), Table 1I, p. 40. Carried forward t!lrough
1949 on the basis of Department of Commerce figures relating to inconie originating (excluding corporate taxes and including interest m
on government debt).
w
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facturing; and a distinct upward trend in the share of government. The shares of the other industrial sectors do not display
any trend of suEcient magnitude to warrant emphasis.
However, even the broad results suggested by Table 14
require scrutiny before they are accepted. Two major aspects
call for further discussion: (a) the difficulties involved in relatiug
the industrial distribution to the composition of national income
viewed as the izet product of the economy; and (b) the contribution of the various industries to national product in constant
prices, which is of greater interest than their shares in totals
based on current prices.
(a) The difficnlties just mentioned can be illustrated by our
experience in carrying the estimates forward through recent
years. The procedure involved extrapolation of our estimates
of net income for 1919-38 (sum of all income payments and
undistributed profits) for each industry by similar figures of the
Department of Commerce. The national income totals for years
prior to World War I1 obtained by adding these extrapolated
figures were quite close to the totals used in Part I, extrapolated
by the final product estimates. But during the war years and
thereafter the former total was appreciably larger thau the
latter. This discrepancy is easily explained: in our concept of
final product, government expenditures on armed services and
'soft' war materiel were treated as intermediate product and a
large depreciation charge was applied to war munitions and
construction. Therefore, in estimating net income originating
in government, the items just noted should have been deducted
from the Department of Commerce figures representing governments' payments to employees and for interest. If we had
deducted them, our estimates of net illcome originating in
government would have been negative or very low - a result
that would have been difficult to accept.
This specific illustration raises a general question. What is the
significance of an industrial distribution when a given industry,
in this case government, can devote resources to intermediate
products - products that are absorbed by and constitute costs
to the rest of the economy -and yet not charge the rest of
the economy a price appropriate to such a contribution? The
addition to factor payments by government of net undistributed
profit or loss (represented, say, by the difference between
additions to its real assets and to its debt) would, in this case,

SIMON KUZNETS

91

yield very small (or possibly negative) income originating. But
this low level does not reflect low productivity of government
as an industry. The losses that the government sustained are
chargeable to the whole economy, for the intermediate product
delivered, i.e. the defense of the country, was vital to all
industries even though other industries, and the factors engaged
in them, were not charged for them. There was thus a marked
discrepancy between the distribution of industries in their traceable contribution to the net national product and the distribution of industries in the visible allocation of income payments
plus the net profit or loss item chargeable to them.
The discrepancy revealed by this illustration is associated
with the peculiar role of government- which places upon it
responsibility for general costs chargeable to the economy as a
whole and puts it in a position where it neither can, nor perhaps
should, charge for its services on a cost plus basis. But similar
discrepancies arise in other cases if the output of some industry
contains elements that offset increasing costs elsewhere and
hence are not actually a net addition to national product. For
example, assume that a substantial part of the services of the
transportation industry offset centralization of manufacturing
incompatible with dispersion of raw materials and of ultimate
consumers; and that we therefore adjust national product by
subtracting this portion of the value of transportation services.
Where should the corresponding deduction be made in the
industrial distribution of payments to factors and undistributed
profits or losses? Should this item be deducted from the sum
of factor payments and net profit originating in the transportation industry, thus depressing it beyond recognition? Should it
be deducted from the sum of factor paynlents and net profit
originating in manufacturing, on the score that it was the
concentration of manufacturing plants, designed for greater
efficiency, that threw a greater burden on the transportation
industry? Or should we assume, as in fact was done in Table 14,
that industries contribute to total net national product in
accordance with the relative weight in them of factors as
measured by inconie payments plus net gains or losses in the
private sector; or by income payments alone in the sectors for
which net gain can be properly calculated only by disregarding
emergency losses sustained for the benefit of the community at
large?
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The point we stress here is the incongruity between the
national income totals, whose units, viz. industries, are complexes of productive factors organized about the production and
sale of marketable or of public goods (either final or intermediate product), and one that is the sum of final products.
Since industries are not complexes for the production of final
goods, it is difficult, if not impossible, to identify any specific
final product magnitude with any specific industry's activity.
Industries contribute the efforts of the factors of production
engaged in them; and the total result of that effort is quantitatively ideniical with the magnitude of net national product
viewed as a sum of final goods. But since the industries are
interlocked in the production of any group of final goods, and
their shares in the production of these goods cannot be directly
identified, an industrial distribution of the national product
must be based upon t l ~ egeneral assumption that the contribution of each industry is proportional to the economic magnitude
of the resources engaged in them. At bottom, therefore, the
distribution is one of activity of productive factors, not of origin
of the net product. It is this concept of the industrial distribution
that was followed in the calculations underlying Table 14. We
took the ratios of shares of each industry in a total that was not
reduced by deducting war incurred outlays-on the assumption
that the losses involved axe chargeable to the economy as a
whole rather tha~lto the industry called 'government'.l
(b) Whatever the concept of the industrial distribution, we are
interested in levels of shifts in it free from the effects of changing
price levels. Changes in price levels of resources engaged in
different industries are not necessarily of the same magnitude,
and sometimes even not in the same direction - partly because
of differences in response of the prices of marketable products
of these industries and partly because of differences in productivity of the complexes of resources when expressed in
identifiable goods at constant prices.
This emphasis on a n industry as a conlplex of productive resources that may
engage not only in turninn out final oroducts but mav devote a large Dart of its
enkriies to offietting costs generated elsewhere in the economic iysiem is, of
course, oidtrcct bearing upon inrcrpr:t~tions orvhanyang industrial dislributions
in econonlic growlh. Somc recent discurs~ons,cmphnsiztng din'crenccs among
industries i l l 'oroduct' ncr worker. have either imnlied or ovcrtlv arcucd the
c t w&r3 industries. ~h! danger
desirability of shifting t d the h i g h e ~ " ~ r o d u per
of identifying an industry with a complex directly producing final goods is clearly
suggested by the comments in the text.
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The need for some specific price adjustment is obvious; and

I quote in this cotlnection a n earlier discussion:

. ..

two types of adjustment are significant. Fist, we may wish to
know for income produced fie., originating) the variations in the
volume of commodities and services contributed by each branch
to the total of economic goods produced by the nation. Second,
for both income produced andincome paid out [i.e., sum of income
payments, excluding undistributed gains and losses. - s.K.] we may
wish to know the purchasing power, to the individuals and business
establishments attached to.each industrial branch, of the income
for whose creation they are responsible and which was made
available to them in compensation for their activity. In the first
case, income produced would be adjusted for changes in the prices
of commodities and services produced by the industry. In the
second, both income produced and income paid out would be
adjusted for changes in the prices of commodities and services
purchased by the individuals and business establishmentsin a given
industry with the net income available to them. The first type
might be designated the adjustment for the price changes of the
product; the second, the adjnstmeut for changes in the purchasing
power.'
We are obviously interested here in the first type of adjustment. And the difficulties involved in it are commented upon as
follows:
That for price changes of the product requites not the usually
available prices of the commodities and services produced in the
industry but prices of that part of the product which constitutes
the net income. Thus, in adjusting net income produced in agriculture or in mining, we cannot use directly prices of agricultural
or mineral products, since a substantial part of the price of each
is accounted for not by the net iucome of agriculture or mining
but by payments made by these industries to other industries.
What is needed is some price index derived from a comparison of
the prices of agricultural or mineral products with the prices of
those economic goods which agriculture or mining purchases from
other industries and consumes in its productive processes. (Ibid.,
p.5)
An attempt to adjust for price changes along the lines quoted
is presented in Table 15; with the available data it is feasible
only for agriculture back to 1909. Column 1 contains an index

'

'Income Originating in Nioe Basic Industries, 1919-1934', National Bureau
of Econon~icResearch, B,~/IclinNo. 59, May 4, 1936, p. 5.
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of prices of net income originating in agriculture derived by the
following steps. (i) An index of prices paid by farmers for goods
bought for production purposes, and indexes of interest and
taxes paid by farmers (assumed here to be fully chargeable to
costs of production), appropriately weighted, were combined
into a single index of prices of goods and services purchased by
farmers from other industries. (ii) The index of prices received
by farmers for goods sold by them we took to represent movements of prices of total gross income from farming including
income in kind. (iii) For 1919-38 the ratio of net income originating in agriculture to gross income was about 60 percent (see
National Income and Its Composition, NBER, 1941, Vol. 11,
Table A-1, p. 543). We assumed that the same ratio persisted
through the decades back to 1909, multiplied the index under
(ii) by 100, the index under (i) by 40, subtracted the latter from
the former, and divided by 60. Since the indexes under (i) and
(ii)were to the base of 1910-14 as 100, the resulting price index
of net income originating in farming was also to that base.
(iv) We converted the index under (iii) to 1929=100 by division,
averaged it for overlapping decades, and secured the entries
shown.
The index just obtained could be applied to the dollar volume
of net income originating in agriculture, in current prices, to
yield a similar total in 1929 prices; and the latter could then be
divided by national income or net national product in 1929
prices to yield the share of agriculture based on values in 1929
prices. A simpler procedure was followed in Table 15. We
calculated the ratio of the price index for income originating in
agriculture to the price index, 1929= 100, implicit in net national
product (column 3) and applied it, as an adjustment, to the
share of agriculture in national income based on values in
current prices and derived from Table 14 by linking our estimates with Martin's (column 4). The result is the estimated
share of agriculture in national income or national product,
based on 1929 prices (column 5).
The procedureis deficient in several respects. Since the indexes
are available annually, the price adjustment could have been
carried out year by year, and decade averages of adjusted annual
totals could have been derived. The indexes of prices paid and
received by farmers should, and possibly could, have been shifted
from the 1910-14 to the 1929 base by detailed re-weighting

TABLE 15

Adjuslme,rt for Price changes of the Share of Agriculture in Net National Product, U.S.A., 1909-1948
(Annual averages for overlapping decades)
Price Index
fnr

Decade

Net iccome
Originating
(1929=100)

Percentage
Share of
Agriculture in
N.N.P.
Current Prices

Percentage
Share
adjusted to
Constant
Prices

(5) as Index
1919-28=100

Index of Share
of Agriculture
in G.N.P.
based on
Production
Indexes

(4)

Figures in brackets in col. 7 represent share in gross national product. The other entries in col. 7 for 1929-38 and later decades
are based on shares in gross national expenditures.

E
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rather than by simple division. Most important, if annual dollar
volumes of expenditures and receipts had been used, we could
have dispensed with the assumptiou that the proportion of payments to other industries to total value product was constant
rhioughout the period at 40 percent. But the elaborate calculations called for by these refinements were not possible, and we
were largely concerned with broad results of such a procedure
and deemed the methods employed here to be adequate for this.
The movtments of the share of agriculture thus derived differ
significantly from those in shares based on values in current
prices. The decline in column 5 from 1909-18 to 1919-28 is
much smaller than the decline over the same decade in column
4. In the decades affected by the depression of the 1930's the
share of agriculture in constant prices rises, whereas the share
in current prices declines sharply; and there is a contrasting
difference in movements in the last iwo decades of the war and
postwar price rises. Indeed, the only similarity in the movements
of shares of agriculture in totals based on constant and on
current prices is the downward trend over the period as a whole
-quite marked in both columns 4 and 5, and, on a relative
basis, of about the same magnitude in the two.
The divergence in the shorter-term movements of the shares
in columns 4 and 5 reflects the greater sensitivity of prices
received than of prices paid by farmers. This difference in
sensitivity may well have been exaggerated in column 5 by our
assumption of constancy of weight of payments to other industries to gross value product. One would expect that in periods
when the ratio of prices paid to prices received is in favor of
agriculture, farmers would be less resistant to expanding purchases from other industries- so that the effect on the price
index in coluinn 1 would be to raise it less than it is raised now.
Likewise, when, as in business depressions, the ratio of prices
paid to prices received moves against agriculture, there is
pressure to contract purchases from other industries relative to
value product; and this shZt in weights would result in a lesser
decline in the price index for net income originating in farming
than we show in column 1. If so, the shorter-term movements
in column 5 have been exaggerated - in the sense that with an
allowance for shifting weights, they would have shown more
of a decline from 1909-18 to 1919-28 and less of a rise from
1919-28 to 1929-38.
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For present purposes the most important point in Table 15
is brought out by comparison between columns 6 and 7. In
column 6 we have the percentage of agriculture in national
income, based on values in constant prices (column 5) converted
to an index, with 1919-28=100. For column 7 we used the
index of gross agricultural production (adjusted only for intraindustry duplication of products, e.g. of corn and hogs, or hay
and dairy products), a volume deri\'ed from physical cluantities
by an appropriate set of constant price weights, and gross
national product (to 1929-38) or gross national expenditures
(for 1929-38 onward). Gross nationwide totals are used since
the gross output of agriculture includes capital consumption;
and, for recent decades, gross national expenditures since, for
reasoi~sindicated above, net income originating in government
is not reduced to correspond to our h a 1 product concept. However, using gross national expenditures somewhat exaggerates
the appropriate total, although perhaps not too much for the
purposes at hand. By dividing the index of physical volume of
agriculture by that of the constant price volume of the appropriate national product, both to a 1919-28 base, we get the
entries in column 7 (the figures in brackets for recent decades
are based on gross national product, rather than gross national
expenditures).
Therationale for this comparisoilis statedinNBERBuNetin 59:
. . . upon the assumption that if price relations of all commodities and services and the technical conditions of production
are held fixed, the proportion of the industry's gross product
(when computed so as to exclude intra-industry duplication) that
goes into net income is constant. (Ibid., p. 5).
In other words, if our coilstant prices also mean constant price
relations, and if no major technical changes occur to affect the
secular ratio of gross to net output in constant prices, movements of gross physical volume of production represent movements of net income originating in constant prices. In Table 15
this assumption was modified to apply to a comparison in which
both numerator and denominator include durable capital consumption, but the implication is that this inclusion would not
affect appreciably the movements of the ratio.
The results of the comparison are rather mixed. The share of
agriculture in national product in constant prices, derived by
relating indexes of gross agricultural output to those of national
G
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product in 1929 prices, shows, like those in column 6, a substantial decline from 1909-18 to 1919-28; there is only a slight
decline (or stability when gross national product rather than
gross national expenditures is used) from 1919-28 to 1929-38;
and a sharp drop again to 1939-48. The directions of movements are thus quite similar to those in column 6. But the index
based on comparison of gross agricultural output with g a p . or
g.n.e. does not display the sharp rise during the depression
decades observed in column 6; and it declines more from
1909-18 to 1919-28 than the latter.
However, it is encouraging that the decline over the whole
period is about the same in columils 6 and 7, if the comparison
should properly utilize figures for column 7 somewhere between
the bracketed and unbracleted. The over-all decline in the share
of agriculture in column 6 is somewhat less than 40 percent of
the initial figure; in column 7, somewhat over 40 percent (using
g.n.e. as base) or 34 percent (using g a p . as base). I would be
inclined to argue that the erratic behavior ofthe sharesincolumn
6 is due partly to the crudities of our procedure; and that, on
the basis of the comparison as it stands, the errors possible
in the longer-term trends in shares derived by the procedure
underlying column 7 are not so great as to preclude its use.l
After our calculations were completed, John W. Kendrick presented a more
elaborate estimate in his paper, 'National Productivity and Its Long Term Projection', for the Mar 1951 meeting of the Conference on Research in Income and
Wealth. In this paper Mr. Kendrick estimates the part of gross national product
originating in agriculture, 4 1939 prices (using the g.n.p. concept of the Department of Commerce), by adjusting annually both the value product of agriculture
and the payments made to other industries for price changes back to 1909. He
also estimates privafc gross national product (i.e. gross national expenditures
minus employce compensation by governments) in 1939 prices. (Mr. Kendrick's
estimates relating to gross farm product in constant prices were published in the
S,crvey of Cicr7er~fBfjsiners, September 1951, pp. 13-19.)
Using his data, 1 calculated the proportions originating in agriculture for thc
overlapping decades; then converted them to indexes for comparison with those
shown in columns 6 and 7 of Table 15.
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2. Shares based on values in constant prices
Table 16 presents indexes of physical volume of output in the
broad industrial sectors for which such indexes can be calculated. For most industries for most of the period the series at
hand are those presented by Messrs. Fabricant, Barger, Stigler,
and their associates in the productivity studies of the National
Bureau of Economic Research. They have been pieced out for
earlier and more recent years by the work of other investigators.
In general, the indexes are composites of series on physical units
weighted by constant sets of values (either prices or value
added).
Even slight experience in this field reveals the numerous
difficulties in the way of securing continuous, comprehensive,
and reliable measures of volume of output measured at constant
prices - for the variety of industries included in Table 16. It is
not possible to detail them here, or discuss at length the methods
used to obtain the estimates. One major qualificatioil is noted:
the indexes for recent decades for manufacturing fully reflect
the extent of over-pricing of war production, even though they
purport to be, and literally speaking are, measures of physical
volume of output, i.e. of volume components weighted by constant prices. But even this qualification is not serious enough
to upset the major trends and the differences among them that
emerge in the table.
The two sectors whose rate of growth we would expect to be
distinctly lower than in the rest of the economy - agriculture
and construction (the latter dominated by residential and
related housing) are among the laggards. The contrastingpicture
for transportation and public utilities - railroads and other
commercial transportation agencies, electric light and power
and gas utilities, and communications (telephoue and telegraph)
-is not unexpected; but the rate of growth is strikingly high.
The apparent equality in the rate of growth of mining and
manufacturing is to some extent misleading - the recent inflation
Since Mr. Kendrick's data allow for a possible secular increase in the share of
pnymcnts to other industries in total value product for agriculture (a point which
he strc,scs in l ~ i sdiccussion), his estimate, yield 3 some!vhnt more pronounced
downw.trd trend in the bhare orarric~llurcthan we have in column 7 ofTable 15.
But the difference between a d e c h e of about 47 (Kendrick data) and 43 percent
(column 7) over the period is too small to be signtfcant. Kendrick's results seem
to me to justify the use of the procedure underlying column 7, and indicate that
the erratic aspects of the results in column 6 are due largely to the crudities of
our procedure.
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TABLE 16

Indexes of Pl~ysicalVoluine of Output, Selected Ii~dlcstries, U.S.A.
1869-1948
Indexes,1919-28 = 100

Decades

Averace
Pcrce,ztage
Rate of
1,rerrase
pep Decade'
1869-78
to
193948
1889-98

I

Agriculture

Mining

(1)

(2)

(3)

(4)

21.3

54.3

55.3

25.4

I

Transp.
and
Public G.N.P.
Utilities

ConManustructn.
fact.

I

1 .

G.N.E.

46.1'

I

I

I

Calculated from the Erst to last decade, to the value of the initial decade as
base.
'Based on col. 6 through 1919-28; col. 7 beginning 1924-33.
!Votes to Table 16:
In general all entries are averages of annual indexes, shifted to the 1919-28
base by simple division. Most of the underlying annual indexes are to the 1929
base.
Col. 1: For 1897-1938 from Harold Barger and Hans H. Landsberg, American
Agricultlire, 1899-1939 (NBER, 1942), p. 404. Extrapolated to 1869 by the index
in Frederick Strauss and Louis H. Bean, Gross Farin I?zco~?ie
aizd Indices ofFarnr
Production andprices it?tlfe Uizite~lStates,1869-1937 (Department of Agriculture,
Washington, 1940). Table 61,,p. 126. Carried forward by Department of Agticulture ~ndexof farm output In the Econo,nie Report of tlze President, Janooyv
1951, Table A-16, p. 186.
Col. 2: For 1899-1938 from Harold Barger and Sam H. Scburr, The Mining
I~zdustries,1899-1939 (NBER, 19441, Table A-5, p. 343. Extrapolated to 1869
by Warren and Pearson, Co~ircNAcric. Exp. Statior!, Mclnoir Aro. 144, Table 1,
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being more appreciable in manufacturing than in mining, the
former showing a greater rate of growth up to the pre-war years.
But the purpose of these indexes of pl~ysicalvolume of output
is to derive shares of industries in net national product at constant prices. The procedure followed is that discussed in connection with column 7 of Table 15. (i) The index of output for
a given industry is divided by the index of gross national product
in 1929 prices (to 1919-28) or by the index of gross national
expenditure for the more recent decades. (ii) The resulting index
is applied to the share of the given industry in national income
in 1919-28 (given in Table 14), the implicit assumption being
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that the movemcnt of the shares over time, based on values in
constant prices, is revealed by the difference in movement
between physical volume of output for the industry and the
price adjusted volume of gross national product (or expenditure). The shares obtained by step (ii) are shown in Table 17.
The basic premise of Table 17 is that the structure of each
major industrial sector, with respect to the proportion of income
(gross of its consumption of durable capital) to the value of
its product (underlying the output indexes) has not changed
markedly. If it has, if, e.g., income originating in manufacturing
or transportation was a markedly declining proportion of the
value product reflected in its output index, the trends shown in
Table 17 would be wrong.
TABLE 17

Estimated Shares of Selected Industries iiz Net National Product,
based on Indexes of Physical Volume of Output, U.S.A.
1869-1948
Agriculture

Decade

Mining

Manufact,

Contract
Constructn.

Total
1-4

Transp.
and
Public
Utilities

Total
5+6
(7)

I

I
I
I
I
I
For method of derivation see Table 16 and text.

I

The comparison with Kendrick's figures in footnote on p. 98
is pertinent here. The trends in Keudrick's estimates of the share
of agriculture, which take into account changing ratios of product originating to total output, are only slightly different from
those shown in colum~l1 here. For nlanufacturing a rough
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check is provided by ratios of value added to value of product,
both in current prices. These can be calculated easily from
sunmary tables (see Historical Statistics of the United States,
series 3 9-10, p. 179). With allowance for some differences in
coverage and sensitivity of the ratios to price movements (they
tend to rise in depressions and decline in expansions because
the prices of materials consumed are more responsive than the
prices of factors involved in value added), one gets the impression of persistent stability. As they stand, without any adjustment, the ratios vary from 37 to 47 percent (from 1869 to 1939,
by Census years) with most years within a uarrow range of
about 40 to 43 percent. No trend over the period as a whole is
apparent, the discernible movements being a slight decline from
about 42 to 44 percent in the early decades to about 40 percent
around World War I and then a rise to higher levels in the
1920's and the 1930's. If the current value figures and the value
added concept can be used, one finds no signscant trend in the
ratio of net income originating to total value of product in
manufacturing. The basic premise of Table 17 is thus at least
not denied when we consider two major industrial sectors agriculture and manufacturing.
Some of the conclusions suggested by Table 17 are familiar.
The marked decline in the share of agriculture, to less than a
third of its magnitude in the first decade, was to be expected,
although the extent of the decline is perhaps somewhat of a
surprise. The rise in the share of mining, small absolutely but
quite large relatively, and its subsequent decline are also fairly
familiar trends. So also is the downward trend in the share of
construction, disturbed as it is by the long cycles that are much
more prominent in at least the residential and related sector of
this industry than in other sectors of the industrial system. The
steady and striking climb in the share of transportation and
public utilities also accords with our expectations.
However, the trend in the share of manufacturing industries
is puzzling. It rises only moderately to 1899-1908, whereas
Martin's estimates in Table 14 based on current values, for
whatever they are worth, suggest that the share of manufacturing industries rises at twice the rate during the period from
1869-79 to 1899-1908. W. I. King's estimates for shares of
manufacturing plus light and power rise from about 24 percent
of i~ationalillcome for 1870-80 to 28 percent for 1880-90 and
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remain at about that level through 1910 (see The Wealtlz and
Income of the People of the United States, N.Y., 1915, p. 140,
values in current prices). One would, offhand, expect the share
of manufacturing to rise more in the early decades than is
indicated in Table 17; and the fault may lie in our use of the
Shaw estimates, rather than of some netter. figure, particularly
since these underlie and dominate our totals of net national
product. It is, therefore, possible that we are underestimating
the extent of the rise in the share of manufacturing from 1870
to about 1900.
Regardless of this qualification, the surprising aspect of the
evidence in Table 17 is that the share of commodity producing
industries in total national income declines only moderately
(column 5); and this decline would have been even milder had
we allowed for a lower share of manufacturing in the earlier
decades. As the figures stand, the drop in the share of commodity producing activities is from about 50 to about 40 percent. Furthermore, if we added transportation and other public
utilities, the downward trend would disappear almost completely: with an allowance of about 2 or 3 percent in column 6
for the first decade, and a downward adjustment for a possible
exaggeration in the share of manufacturing, the total share of
the commodity producing, transportation, and communication
sectors would not be much in excess of 50 percent in 1869-78
and only slightly below that value at the end of the period. It
follows that the share of the remaining sector of the productive
system - a combination of trade, service industries of various
description, finance, and government - would also fail to show
a significant trend.l
Thus, contrary to prevailiug impressions, the share of the
combined service industries, particularly if the capital-intensive
transportation and other utility iudustries are excluded, failed
to increase significantly - on the basis of values in either current
or constant prices. True, within this service sector, the share of
government increased markedly, at least so far as current valua
figures can be used. But the common generalizations concerning
'This conclusion a u l d be denied only if it could be assumed that in all

of product may have b&n upwardialso in manufacturing since 1919).
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the fall in the share of extractive or primary industries should
be reformulated to read the share of agriculture; and that concerning the presumptive rise of tertiary industries should be
reformulated to read the public utility and government sectors
and, at least in the United States, should not be applied to the
share of trade, or of the conglomerate of service industries
proper.
The percentages in Table 17 can be compared with those in
Table 14: the former are shares of selected industries, based on
values in constant prices, the latter are shares based on values
in current prices. Hence the division of one share by the other
yields the prices of factors in a given industry compared with
prices of factors in the economy at large; and movements of the
ratio reveal movements in the cost of factors in the given
industry, relative to that of factors in the economy.
The comparison, given in Table 18, is limited to decades back
to 1899-1908, because Martin's estimates are on an annual
basis only back to that date; and are probably much more
reliable since that year than for the Census years prior to it.
The results are of some interest, and most of them are consistent
with knowledge that we have of related phenomena. For example, the fluctuations in the relative indexes for agriculture are an
obvious consequence of the much greater sensitivity of prices
of agricultural commodities than of costs of agricultural production (i.e. prices paid to other industries). For this reason the
index rises in decades marked by high and rising price levels
(World War I and I1 decades) and declines during the depression
decades. The upward trend in the relative prices of resources in
the construction sector presumably reflects the lag of its productivity behind that in the economy at large. Since resources
or factors compete with each other on interrelated markets and
tend to be priced at comparable levels, talting into account
differences in training, working life span, etc., a factor that
yields a small proportion of national product would be costlier
per unit of the latter than an equally priced factor yielding a
larger proportion of the product. Hence, a lag in productivity
of a given factor, measured in shares of uatio~lalproduct, would
mean, other conditions being equal, a rise in its price relative
to prices of all factors. By the satlle reasoning, the downward
trend in the index for transportatio~land public utilities reflects
the greater advance in productivity in that sector. The same may
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TABLE 18

Indexes of Ratios of Prices Applicable to Net hzconze Originatiizg,
Selected Iadustries, to Prices Implicit in Total Net National
Product, U.S.A., 1899-1948
Agriculture

Decade

(1)
-

I

I

Mining

Manufacturing

Conlract
Construction

Transp.
an?
Publlc
Utilities

All
Other

(2)

(3)

(4)

(5)

(6)

I

I

I

I

Derived by division from Tables 17 and 14. Thc shares in Table 14 were made
continuous by using the Martin est~matesto extrapolate the NBER estimates.

be true of mining, particularly under the impact of new mineral
products (e.g. petroleunl), although the magnitude of the decline
is surprising. The general stability in the index for manufacturing
and particularly in the index for the rest of the economy is to
be expected because of the great variety of resources involved;
and since residual and manufacturing together account for
almost sevendenths of the countrywide total, the relative price
cannot be much different from the prices of all factors in the
economy. One should note, however, that the rise in the index
for manufacturing from 1929-38 lo 1939-48 and in the index
for 'all other' from 1919-28 to 1929-38 (and the decline thereafter) fully accord with our knowledge of the shifts in relative
pricing of resources in these major sectors.
3. Industrial distribution of lrlboi.
Table 19 presents a convenient summar)r of the data available
on the industrial distribution of labor for the period covered
here. As is almost inevitable, the data are not fully consistent
or reliable. Daniel Carson's estimates for Census years relate to
gainfully occupied workers, i.e. employees and entrepreneurs
whether or not employed at the time. The NBER and Department of Commerce data relate only to persons employed, and

TABLE 19

Percentage Distribution of Engaged arnong industries, U.S.A., 1870 to date
Year

.

18iO
1880
1890
19W
1910
1920
1930
1940

.
.
.
.
.

.
.
.

Decode
1919-28
1924-33
1929-38
Periorl
1929-38
1934-43
193948
1939-41
194749

.
.
.
.
.
.
.

Agl-iculture

Mi'1ins

Manufacturing

Construction

(1)

(2)

(3)

(4)

49.7
49.5
42.1
36.8
30.8
26.7
21.5
17.4

1.5
1.8
2.0
2.6
2.9
3.0
2.4
2.1

17.4
18.2
20.0
21.8
22.3
26.1
22.5
22.7

5.8
4.8
6.1
5.7
6.2
5.2
6.2
6.6

.
.

20.6
20.2
20.6

2.6
2.3
2.2

22.8
20.9
20.6

4.0
3.9
2.9

.

.
.

20.3
16.7
13.3

2.1
1.9
1.7

21.0
23.5
25.6

4.2
3.9
4.1

.
.

16.2
12.8

1.9
1.7

23.4
26.0

4.2
5.6

.

.

Transp.
and
Public
Utilities

Trade

Finance,
Insurance,
Real
Estate

Covernment

Service,
Miscell.

Unallocated

(5)

(6)

(7)

(9)

(9)

(10)

0.3
0.4
0.7
1.O
1.4
1.9
2.9
2.8

1.9
2.3
2.5
2.8
3.5
4.5
4.9
5.5

12.0
11.6
13.6
14.3
15.1
14.5
17.9
18.9

1.2
1.1

GAINFULLY OCCUPIED

4.0
3.7
4.7
5.3
6.7
7.4
6.8
4.8

6.1
6.6
7.7
8.5
9.1
9.8
12.4
13.2

2.0
0.9
2.7
6.2

N

ENGAGED, NBER

14.0

ENGAGED, D. OF C.
7.6
17.1
6.5
16.6
6.6
16.4
6.6
7.4

17.7
19.1

7:

c

2.7
3.1
3.2

7.2
7.6
8.5

18.1
20.1
21.5

3.5
3.2
3.0

10.5
14.8
17.7

13.8
12.8
11.7

3.3
3.4

13.4
11.8

13.3
12.4

187k1940. Estimates by Daniel Carson, 'Changes in the Industrial Composition of Manpower since the Civil War', Stt~dicsin hrcome
and Weoltlt,VolumeEleve~r
(NBER, 1949), P. 47. The fisures are carried from 1930 to 1940 on the basis of change in labor force.
1919-28 to 1929-383 See NationolI~~con~e:
A Sur?snary of Findings (NBER, 1946), Table 12, p. 41.
1929-38 to 1947-49: Sftrvey of Cllrreld Bnsiizess, July 1947 Supplement and July 1950, Table 28.
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adjust for partial employment by conversion to 'full-tinle
equivalents' whenever data permit (largely in agriculture, retail
trade, and some of the service industries). Nor are the industrial
classifications fully consistent: the gainfully occupied series has
a small unallocated group and its construction sector is wider
than that in the National Bureau-Department of Commerce
estimates in which it is limited to contract construction; the
transportation and public utility sector in the NBER estimates
is appreciably narrower than in the Department of Commerce
series, since it excludes some minor groups for which no separate
estimates back to 1919 were possible; correspondingly the service plus miscellaneous sector in the NBER series is wider in
scope than that in the Department of Commerce totals. However, all these qualifications mean only that we should not
attribute significance to minor differences and changes.
The distribution of the engaged labor force, and it is estimates
for the engaged that must be emphasized in the present connection (with those for gainfully occupied used as extrapolators
for decades prior to 1919), show some similarity to the distribution of national product in constant prices (Table 17). But it is
the differences between the two that are of most interest.
In general, agriculture's share in the number engaged is
larger than its share in national product: the former declines
from somewhat below 50 percent to about 13 percent; the latter
from about 27 percent to 7.5 percent. In contrast, the share of
the transportation and public utility sector in number engaged
is, in most decades, significantly lower than its share in national
product.
The comparison of the trends is even more significant. The
share of agriculture in the engaged labor force declines, and
almost as appreciably as its share in national product. The
upward trend in the share of mining and manufacturing in the
numbers engaged is again fairly, if not closely, similar to the
trend in their shares in national product. But the share of construction in numbers engaged declines very much less than its
share in national product; and the share of the transportation
and public utilities sector in the engaged labor force (from 1890
on) shows no rise, whereas the rise in its share in national
product is among the most conspicuous. Finally, as is brought
out more clearly in Table 20, the share of conlmodity producing
industries in the numbers engaged, either including or excluding
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transportation and public utilities, declined markedly over the
period; whereas their share in national product declined very
much less, and if the transportation and public utility sectors
are included, showed no significant decline. This means that the
residual, i.e. all service industries, including or excluding the
transportation and public utility sector, must have accounted
for an increased proportion of numbers engaged; but not for a
similarly increased share of national product.
This comparison of the industrial distribution of the engaged
labor force and of national product can be made more explicit.
If we divide the share of a given industry in national product
(in constant prices) by its share in the total engaged, we get the
ratio of product per engaged person in the given industry to
product per engaged person for the whole economy. If this ratio
is more than 1, product per engaged person in that industry is
greater than the countrywide product per engaged person. If it
rises, the relative change in product per engaged person in the
given industry is algebraically greater than the change in countrywide product per engaged person (in our case, the change
would presumably be upward both in countrywide product and
in the given industry product per engaged person, since our
comparison relates to long-term changes alone).
The percentage shares in the engaged labor force, taken from
Table 19, were put on a comparable basis by extrapolating the
percentages in the NBER entimates for the decades from 191938 onward by those in the Department of Commerce estimates;
and back to 1870 by the Carson estimates of gainfully occupied
population (averaging the two Census years ending on 0 to get
a percentage corresponding to a 9-8 decade of our estimates).
The division of the percentage shares in national product in
Table 17 by these colltinuous percentage shares in engaged labor
force yielded the ratios in Table 20.
(i) For all decades, product per person engaged in agriculture
is appreciably smaller than countrywide product per person
engaged; or 0.5-0.6 of the latter. (ii) For most decades, product
per person engaged it1 transportation and public utilities is
significantly larger than the countrywide product per person
engaged. (iii) For most decades, product per person engaged in
construction is larger than countrywide product per person
engaged. (iv) Product per person engaged in mining and manufacturing, which were combined to yield more reliable results,
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is in most decades close to the level of the countrywide product
per engaged person. (v) Product per person engaged in the 'all
other' sector, whether or not it includes the transportation and
public utilities group, is in most decades larger than product
per person engaged for the economy as a whole.
Although these industrial differences in levels of product per
person engaged are fairly familiar, they cannot be explained
easily -as will be indicated below. But before dealing with
differences in levels, we consider the t ~ e n d sin the ratios in
Table 20. (i) Neither the ratio for agriculture, nor that for
mining and manufacturing shows any consistent trend, except
for some tendency in the latter toward a slight rise from 1919-28
onward-which means that in these industrial sectors the
product per person engaged rose at about the same rate as did
the countrywide product per person engaged. (ii) The ratio for
construction dropped consistently and significantly, suggesting
that product per person engaged in that industry rose much less
than the countrywide product per person engaged. (iii) The ratio
for the commodity producing sector as a whole is more or less
TABLE 20

Ratio of Product per Engaged in Selected Indus~rialSectors to
Countrywide Product per Engaged, U.S.A., 1869-1948
(Based on averages for decades)
A. COMMODITY PRODUCING AND OTHER INDUSTRIES

Commodity
Decade

Agriculture

Mining Conand
tract
Manu- Confact. structn.

All Other

Producing
Industries
-pet,

Engaged

Ratio
of
Product

pet,

Ratio
of
Product

Shoafre
Wgi,,Engaged ,,,,Yker
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B. COMMODITY PRODUCING INCLUDING TRANSPORTATION AND
PUBLIC UTILITIES, AND OTHER INDUSTRIES

Decade

I

Commodity Producing
incl. Publ~cUtilities

Txonsportation
and
Public
Utilities

Pct. Share
of
Engaged

(1)

(2)

I

I

Industries

~ % e r

Pct. Share
of
Engaged

Ratio of
Product
Per
Worker

(3)

(4)

(5)

I

I

Derived from Tables 17 and 19 (see text).

stable, except for a slight rise since 1919-28 - indicatiug that
the product per engaged person in commodity production rose
at about the same rate as the countrywide product per engaged
person. (iv) The ratio for transportation and public utilities rose
quite sharply over the period, indicating that the rise in product
per engaged person in that scctor was materially greater than
that in the countrywide product per engaged person. (v) The
ratio for the 'all other' sector - whether or not in addition to
trade, finance, services and government it includes transportation and the public utilities - declines markedly and fairly consistently, indicating that the increase in product per engaged
person in this sector is signiiicantly smaller than the increase in
the countrywide product per engaged person.
It is impossible, for lack of both space here and knowledge
on my part, to provide an adequate explanation of the iuterindustrial differences in level and trend in product per engaged
person. Some seem plausible in the light of the knowledge (often
untested) that we have. For example, the lag in productivity of
workers engaged in construction and the rapid rise in productivity in the transportation and public utilities sector are
well known and have been noted. But it may be of some interest
to comment briefly on two aspects of the evidence in Table 20:
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(a) the persistently low level of product per engaged person in
agriculture and (b) the marked downward trend in the ratio for
the 'all other' sector.
(a) Why should the level of product per person engaged in
agriculture, a major sector of the economy, be persistently low
relative to levels in the rest of the economy? The differentials
just noted extend over a long period and cannot be due to the
inadequate adjustment to short-term discrepancies in real product. Nor do persons engaged in other pursuits, e.g. mining,
manufacturing, or trade, require, on the average, more intensive
education and preparation - so that differences in the level of
returns cannot be explained as compensation for additional
investment in training, etc. Nor, as will be shown below, is the
supply of capital per worker in agriculture smaller than in many
urban pursuits which, again over the long period, have been
characterized by higherlevelsof productper ellgaged personthan
the countrywide.
It is true that, viewed as differential returns to persons attached
to agriculture, the ratios in Table 20 are on the low side. Agriculture 'happens to be a pursuit that allows more time than
others for auxiliary work in other industries; and estimates for
decades since 1910 reveal that total income received by farm
residents is from 10 to 20 percent more than income received
by them from farming. Such income from outside is largely
earnings for off-the-farm work and can, therefore, be treated as
compensation for the short-term character of agriculture (true
even for farm entrepreneurs, and hence not reflected in our
conversion of employees to full-time equivalents). Furthermore,
as already mentioned, price levels are lower in the countryside
than on urban markets. But even if we allow a 20 percent margin
for this price factor and a 10 percent margin for extra earnings,
yielding in combination a multiplier of 1.32, the ratios in column
1 of Table 20 would rise only to about 0.7 in most decades still leaving a substantial and persistent inferiority in real return
per engaged person in agxiculture compared either with the rest
of the economy or with such major sectors as manufacturing
and trade.
That such a differential in return did exist can be inferred
from the steady movement of population from the farm to the
non-farm areas: in conditions 0f.a free economy, such a movement could hardly have occurred unless there were sufficient
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economic attraction. The rationale of the income differential can
be clearly seen as the inducement to move from the countryside
to the cities to staff the growing non-agricultural industries.
But why, under these conditions, was the flow of population
from agriculture (in the United States, both from native agriculture and from abroad) not sufficiently great to bring about
greater equalization rather than leave the persistent differential?
A variety of reasons can be given. It is possible that agricultural population, once it passes a certain age and maturity
of family status, is quite settled and the apparent econonlic
attractions may not loom so large to a potential migrant who
would probably have to enter industrial employment at the
bottom of the ladder. Furthermore, in the United States, racial
discrimination in the South and the whole organization of
Southern farming (which accounts for a substantial proportion
of total agriculture) tended to impede (except under extraordinary conditions of a major war) the free movement of
population from farming to the more attractive urban industries
(i.e. outside of domestic service and lower types of urban pursuits). The competitive and speculative character of agriculture,
contrasted, particularly since the turn of the century, with the
more monopolistic organization of many sectors of urban industry, may also be relevant. This organization of urban industry
permitted its employed workers relatively high rates of pay, and
also limited their numbers and chose them from a large present
and potential supply - a potential supply part of which was still
on farms but which could be induced by greater attractions to
move to the cities when conditions warranted. In this sense,
some of the people recorded by our series as engagea or attached
to agriculture may be considered, at least partly, engaged or
attached to non-agricultural industries.
Indeed, the reasons for the persistent differential shown in
column 1 of Table 20 can easily be multiplied. But it does seem
to me that the analysis of the processes by which this differential
was maintained, and particularly a thorough search for and
weighing of factors that accounted for a persistent failure to
reduce it, would shed a flood of light on the processes by which
population adjusts itself to changing economic opportunities in
the process of an economy's long-term growth. In that sense,
the question is at the heart of the analysis of the process of
economic growth- to which the measures of product and
H
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factors, their industrial components, and their distribution in
space, can contribute a great deal.
(b) The marked decline in the ratio for 'all other' industries
(column 7 of Panel A and column 5 of Panel B, Table 20) raises
a different question. In this residual sector, which can be treated
most easily if we exclude transportation and public utilities, the
major subgroups are trade; finance, insurance, and real estate;
services, within wluch professional and related services should
be distinguished from others - largely personal and domestic;
and government. Shifts among the subgroups of this sector over
the period mised product per engaged person: Daniel Carson's
estimates show that from 1870 to 1940 the proportion among
gainfully occupied of such high product-per-worker sectors as
finance, etc., rose from 0.3 to 2.8; of the professional and amusement group - from 1.5 to 5.6; and of government - from 1.9 to
5.5. Over the same period, shares of the lower product-perworker sectors rose much less: of trade, from 6.1 to 13.2 percent; of aon-professional services - from 9.2 to 10.2.l Thus,
inter-industry shifts within the 'all other' sector should have
contributed to an upward movement of the ratio in Table 20,
rather than to the decline now observed.
The puzzle is explained in large part when we consider the
effects of shifts in industry proportions of the engaged labor
force. The following example, which uses figures close to those
in Panel A of Table 20 (with industry I corresponding to all
commodity producing industries, and industry I1 to others),
illustrates the point (see p. 115).
The example shows that: (i) with intra-industry product per
engaged person constant or rising at the same rate (Cases 1 and
2), a shift of shares in favor of the higher product-per-worker
industries will mean a decline in the product ratios for all
industries; (ii) with a shift toward the higher product-per-worker
industries, stability in the product ratio of one industry will
necessarily mean decline in the product ratio of the others
(Cases 3 and 4).
The facts described in Panel A of Table 20 obviously correspond to Case 3 of the illustration, and those in Panel B to a
modiication of Case 3, where the share in column 1would drop
from 65 to 50 and the product ratio in column 2 would rise
from 0.80 to 1.0.
See Slodies in Ii~conteand Wenllt~,Volttare Elelevor (NBER, 1949),Table 1, p. 47.
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1-Industry I

I

Industry

II

Pet.
Share
of

Produc
per
Engage Workc
Engage
Worker
(2)
(1)
-

Iniriol Case
Absolute quantities
Product ratios (nnp
-- 10,100; nnp per
capita = 101)
Case I: ShVt in
s/?ares- Corrsfarlt
pmdrccr per. e,lgagerl
Absolute quantities
Product ratios (nnp
= 11,300; nnp per
capita = 113)
Case 2: Siziff ~ I I
shares - Sanze %rise
in prod. per ntgag~rl
Absolute auantities
product ritios
Care 3: SlriJt itr
shores - Prod. ratio
of Jt~d.1 corrslonl
Relative quantities
(bracketed figures
derived)

65

80
0.79

45

80

0.71

45

240
0.71

45

0.79

45

(0.52)

Cose 4: Same as 3 Prod. rptio o f Iild. I1
CO,,SfO,tf

Relative quantities

-

Jt follows that a large proportion of the decline in the product
ratio of the service industries, in Panels A and B of Table 20, is
due to a shift in the industrial distribution of the engaged labor
force toward a greater weight in the total labor force of the
industrial groups with higher than average product per worker.
This explanation does not exclude, even if it severely limits,
the possibility that product per person engaged in such industries as trade, service, or government may not have increased
as rapidly as in commodity producing industries, or in public
utilities: technical progress appears to have had a much greater
impact upon the productivity of a worker in steel than upon
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that of a priest, university professor, or government bureaucrat.
But this comment naturally raises the question whether product
per person engaged is measurable, in any sense of the word, for
mauy occupations in this 'aU other' sector. If one can agree
that, say, the product of trade is distribution of the physical
volume of national product, the constancy of the share of trade
in national product combined with the rise of the share of trade
in numbers gainfully occupied would naturally yield a decliuing
ratio in Table 20. We can also argue that it was in this 'all
other' sector that the greatest and most significant increase in
the proportion of women among the gainfully occupied has
occurred. Regardless of the potential productivity of women,
their role as secondary earners kept compensation of resources
in the industries employing women at levels lower than elsewhere in the economy; and thus may have contributed to a
declining ratio in Table 20. Finally, there are some service
pursuits in which a substantial lag in productivity behind that
of the economy at large can perhaps be safely diagnosed: e.g. it
is doubtful that the productivity of barbers has risen as much
as productivity in most sectors of the economy. But when we
come to occupations requiring a relatively high level of intellectual performance, whether in education, government service,
or elsewhere, is it at all possible to assign quantitative weights
to their product and diagnose trends with any meaning? Can
we say that the productivity of physicians has not increased
proportionately to or even more than that of workers in commodity producing industries? To use an extreme illustration, if
a professor of economics fifty years ago taught doctrines that
were wrong and is today teachiug doctrines that are right, is not
the relative increase in productivity infinitely large?
Obviously, the measurement in real terms of product per
person ellgaged is most tenuous in many sectors of the
economy. In a way we are confronted with the same difEculty
that arose at the very beginning of our discussion in Part IV the incongruity between the industrial classification and national
product as a complex of final goods. The product of many
groups in the industrial classification is nebulous because the
goods which they turn out are complementary to others and
canuot be properly evaluated and measured except as part of
others. The good yielded by the professor of economics in his
capacity as an educator of men and society enters the fabric of
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social organization and through it the tonnage of steel and the
weight of bread produced; and in that sense the latter are as
much a product of the professor's toil as they are of the work
of persons engaged in the steel or the baking industry. The complementarity of industries in turning out a final product sets
obvious limits to which the analysis of industrial differences in
product per unit of resources can be pushed. In carrying this
analysis to the 'all other' sector, as well as in attributing the
net output even of commodity producing industries to the
resources directly engaged in them, we may well be overstepping
these limits.
4. Industrial distribution ofjixed capital
A study of long-term movements in the industrial distribution
of material wealth in the United States is hampered by four
difficulties. First, at the time of writing, an industrial distribution for a period of any length is available for fked capital alone
(viz. structures and durable equipment), and not for inventories
or the net balance of foreign claims. Thus a quarter to a £ifth of
the total of reproducible wealth, and about a seventh of wealth
including land, is omitted from the industrial distribution of
fixed capital. Secoud, the industries for which fixed capital call
be distinguished are few. Estimates could be given for subgroups
in the transportation and public utilities sector, but such detail
is not of great interest when more important distinctions in the
industrial classification cannot be made. Third, the industrial
distributions of capital and wealth come from the Census of
Wealth, not from commodity flow data; they are, consequently,
available at somewhat distant intervals, and are not consistent
from date to date. Finally, if land is to be included, as it must
for certain purposes, only estimates in reported valuation,
rather than in conlparable constant valuation, can be used.
These qualifications must be borne in mind in viewing the
levels and trends suggested by the perce~itagesin Table 21. The
first impression is that the distribution in current and in constant valuations (Panels B and C), both of which are available
for fixed capital excluding land, are similar enough as to levels
and long-term trends for the results of one to stand for the
results of the other. We can therefore assume that the distribution in Panel A is roughly equivalent to one in constant valuation - a statistical license that is not likely to lead to any fatal
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TABLE 21

Percentage Distribtrtiotr of Fixed Capital atnorig Industrial Sectors,
U.S.A., 1880-1938
I

I

I

Date

Agriculture

1880
1890
1900
1912
1922

35.0
25.8
23.6
26.8
22.9

1880
1890
1900
1912
1922

16.5
11.8
11.1
10.5
10.4

I

I

I

I

Mining Transp.
~ a <
Other
and
Resiand
Manu- Public Business dential Exempt
fact. Utilities

A. INCLUDING

6.4
8.3
9.4
10.1
14.8

LAND, CURRENT VALUATION
11.7
21.5
18.8
13.3
27.0
18.4
12.1
27.2
19.4
10.2
26.3
18.3
15.5
9.8
28.3

/
1

n. EXCLUDING LAND,
8.5
10.7
12.2
14.1
21.5

31.2
30.2
31.0
29.6
25.0

Total

6.6
7.2
8.3
8.4
8.7

100
100
100

5.7
6.3
7.2
7.3
7.5

100
100
100
100
100

100
100

CURRENT VALUATION

15.3
15.9
13.9
12.4
11.0

22.7
25.2
24.6
26.1
24.6

errors and that permits us to relate distribution of fixed capital,
including land, to measures of national product or factors in
constant prices.
In general, the three major sectors in the distribution of fixed
capital including land (major in that they account for large
proportions of the countrywide total) are agriculture, transportation and public utilities, and residential real estate. Even
when we exclude land, they account for almost six-tenths of the
national total in recent decades, and seven-tenths at the earlier
dates. The distribution of fixed capital is thus quite unlike that
of either national product or the labor force: the three sectors
account for much less than a half (in recent decades less than a
third) of the former, and in most decades for less than a half of
the latter.
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The conspicuous trends in the distribution of fked capital are
the decline in the share of agriculture, and the rise in those of
mining and manufacturing and of the tax exempt sectors (the
latter includes governments and non-profit institutions such as
churches, educational bodies, etc.). These trends are observed
whether or not we include land, although they are more conspicuous for fixed capital excluding land. The share of the
transportation and public utilities sector is surprisingly constant; and, with some minor fluctuations, so is the share of
residential real estate.
A comparison of the level and trends in the industrial distribution of fixed capital with those in the industrial distribution of
the engaged labor force may explain the industrial differences
in product per person engaged, or in the long-term changes in
such product discussed in Section IV-3. The ratios obtained by
dividing the percentages in Table 21 by the appropriate percentages in Table 19 show the extent to which bed capital per
engaged person in a given industry is larger or smauer than the
countrywide supply of fixed capital per person engaged. Presumably, all other conditions being equal, a high ratio of fixed
capital per engaged person would lead to a high ratio of net
product per engaged person, and an upward trend in the ratio
of fixed capital should lead to an upward trend in the ratio of
net product.
The crudity of the industrial classification permits only a
rough comparison (Table 22). The ratio of fixed capital per
person engaged (including land) to the countrywide supply of
fixed capital per person engaged is fairly high for agriculture,
and shows if anything an upward trend. But the ratio of net
product per person engaged in agriculture to countrywide
product per person engaged is quite low; and failed to show
any upward trend over the period (Table 20). It is only when
we exclude land, and limit the comparison to constructios~and
equipment, that the low ratios in Table 22 and the absence of
any distinct trend in them suggest agreement with the ratios of
net product per person engaged.
There is likewise only partial consistency between relative
supply of fixed capital and relative net product per person
cngaged in the mining and manufacturing sector. The ratios for
fixed capital are all far below 1, whereas those for net product
are close to 1: apparently labor engaged in mining and manu-
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facturing is associated with a much higher net product per
head than would be suggested by the supply of fixed capital per
head. The trend in the ratio of fixed capital per worker engaged
in this sector to the countrywide supply of fixed capital is distinctly upward - for capital including or excluding land. There
is only a slight tendency toward such a rise in the ratios of ilet
product per worker engaged for mining and manufacturing.
TABLE 22

Ratio of Fixed Capital per Engaged ill Selected Indtrstrial Sectom
to Countrywide Fixed Capital per Engaged Worlcer, U.S.A.
1880-1938
Date

Agriculture

Mining
and
Manufact.

Transp.
and
Public
Utilities

Total
(1)+(2)-1-(3)

All
Other

(6)

(1)
1850
1890
1900

1912

1922

0.83
0.72
0.75
1.02
1.11

All Other,
cxcluding
Residential

A. INCLUDING LAND,
0.34
4.48
0.40
3.47
0.41
3.23
0.43
2.38
0.58
1.94

CURRENT VALU,~TlON

0.92
0.85
0.87
0.96
0.99

1.15
1.25
1.21
1.06

1.02

0.53
0.54
0.52
0.44
0.40

The relatively large supply of fixed capital per engaged person
in the transportation and public utilities sector is conspicuous
and would lead us to expect net product per person engaged in
this sector to be appreciably higher than the countrywide level
-an expectation confirmed by the ratios in Panel B of Table 20 although the excess over 1is much smaller than one might infer
from the fixed capital ratios. But the major disagreement in the
transportation and public utilities sector is between the trends
in the ratios for fixed capital and for net product per person
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engaged: those for fixed capital show a marked decline, whereas
those for net product show a marked rise.
An inconsistency in the relation of levels is observed for the
'all other' sector (excluding transportation and public utilities),
if we make allowance for the residential component of fixed
capital which bears a direct relation to only an insignificantly
minor proportion of all persons engaged in this sector. With
this allowance the fixed capital ratio (column 6 of Table 22) is
well below 1, whether or not we include land; whereas the ratio
for net product per person engaged in this sector is well above 1
in most decades. However, the downward trend in the ratio of
fixed capital per person engaged is consistent with the downward trend in the ratio for net product.
The general conclusion suggested by the comparisoil is that
even for major industrial components, relative differeilces in the
supply of fixed capital per person engaged are not of direct and
unequivocal importance in determining relative differences in
net product per person engaged. If differences in level agee, the
differe~lcesin trend are not consistent; and if the differences in
trend are consistent, those in level are not. Indeed, only for the
broad dichotomy between all commodity producing industries
inclusive of transportation and public utilities, and 'all other',
are the industrial distributions of fixed capital per person
engaged and of net product per person engaged consistent: in
the commodity producing sector the ratios for both fixed capital
and net product range from 0.8 to slightly above 1, and show
a distinct upward trend in both distributi0ns.l In any more
detailed analysis of inter-industry differences in product per
person engaged, differences in supply of fixed capital play, at
least according to the figures as they stand, only a limited role.
It is also of interest to compare the industrial distribution of
fixed capital with that of net national product, in constant
prices. Here, too, we divide the share of a given industry in
the countrywide total of fixed capital by its share in the countrywide total of national product: if the ratio is above 1, the given
industry requires more units of fixed capital per unit of net
product than does the entire economy; if the ratio rises, requirements of fixed capiial per unit of net product in the given
'This broad comm~dityproducing sector in Table 20 includes the contract
construction industry, wh~chcannot be segregated in Table 22 (it is included in
columns 5 and 6 of the latter table). But the weight of this industry is so small
that it cannot have much effect on the comparison.
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industry rise more (or decline less) than do fixed capital requirements for the economy at large. These ratios are presented in
Table 23; and even though the distribution of fixed capital
including land (Panel A) is based on current valuation, it is
taken as indicative of the distribution of fixed capital in constant values.
TABLE 23

Ratio of Fixed Capital per h i t of Net Product in Selected h~dustrial
Sectors to Country~~ide
Fixed Capital per Unit of Net Product,
U.S.A., 1880-1938
Date

Agriculture

Mining
and
Manufact.

Transp.
and
Public
Utilities

Total
(1)+(2)+(3)

All
Other
(5)

LAND, CURRENT VALUATION
0.33
4.59
1.28
3.54
0.41
1.17
3.34
0.45
1.19
1.95
0.40
1.15
1.58
0.61
1.19

0.75
0.86
0.85
0.86
0.85

1929 VALUATION
1.18
7.66
1.15
5.69
5.31
1.22
3.19
1.13
2.76
1.28
3.26
1.10

0.84
0.88
0.82
0.88
0.77
0.92

A. INCLUDING

1880
1890
1900
1912
1922

1.49
1.33
1.36
2.05
2.18

1880
1890
1900
1912
1922
1938

0.72
0.63
0.65
0.79
0.95
0.72

B. EXCLUDING LAND,

0.36
0.50
0.57
0.55
0.83
0.49

Ratio of percentages in Table 21 (Panels A and C)to Dercentaees in Table 17.

data for the former for 1912 and i922 were comp2red with product da& for
1909-18 and 1919-28, and those for 1938 with the product data for 1934-43.

If laud is included, the supply of fixed capital per unit of net
product is appreciably higher in agriculture than in the country
at large. When land is excluded, the ratio for agriculture declines
to well below 1. In mining and manufacturing fixed capital per
unit of net product is much lower than for the country at large
- whether or not land is included. Most conspicuous is the large
ratio for the transportation and public utilities sector: here the
supply of fixed capital per unit of net product is extremely high
compared to the rest of the economy. The ratio for the total
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commodity producing sector (inclusive of transportation and
public utilities) is somewhat above 1, and consistently so;
accordingly the supply of fixed capital per unit of net product
for the 'all other' sector is distinctly below 1, but not by wide
margins.
The long-term trends are of more interest. In mining and
manufacturing particularly, and to some extent also in agriculture (although not decisively so), the ratio rises - indicating
that the supply of fixed capital per unit of product rose more
than the relative supply per unit of net product for the country
at large. The showing for the transportation and the public
utilities sector is quite the opposite: here the ratio shows a
marked, and on the whole consistent, decline1 - indicating that
the supply of fixed capital per unit of net product in this sector
rose much less than did the supply for the country. For the
broad couglomerate of commodity producing industries, including tral~sportationand public utilities, no trend in the ratio is
apparent; nor can any be observed for the 'all other' sector.
In concluding the discussion of Tables 21-23 one comment is
appropriate. The results of our comparisons with the distributions of engaged persons and of national product would not be
affected materially if we were to exclude the residential component. Since its share in total fixed capital (whether including
or excluding land) does not display any significant long-term
trend, the trends in the shares of other components of fixed
capital would remain relatively unaffected by its exclusion. The
levels of the shares of other sectors in total fixed wealth would
be raised about a quarter to a third if we exclude residential real
estate. But the d~yerencesin levels observed would not be
affected significantly- certainly not enough to disturb the
geueral tenor of our conclusions.
5. Effects of inter-industry shifts
Since industries are characterized by different ratios of factors
to output, shifts in their relative weight in the economy would,
in and of themselves, produce changes in the countrywide ratio

' 'l'hc r3lios c>lcul;ncd in 'Table 23 arc nalur3lly !~n'cctcdby fluc1u;tlions in tbc
dccadc totols of national product when tllcse 3re of di1f:rcnt snipl~tudcin t h ~ .
sevsral srcturr. For c.xnmvlr.. the dccllnc in the r311U front If)??to 1938 in coltmn
2 is clearly due to the effgcti of the depression on the numerator and of the war
expansion on the denominator; and likewise with the change in column 3. For
purposes of observing long-term trends, it is best to average the showing for
1922 and 1938 in Panel B.
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of factors to output. For example, if agriculture is characterized
by a low level of net product per person engaged, a downward
trend in the share of agriculture in the countrywide total of labor
force engaged would, other conditions being equal, produce an
upward trend in the countrywide level of net product per person
engaged. In other words, the movements of countrywide ratios
can be broken down into parts: the part associated with interindustry shifts alone, i.e. those that would have occurred if
each industry's characteristics remained constant and only the
relative weights of the several industries had changed; and the
part associated with iutra-industry shifts, i.e. those that would
have occurred if the relative weights of the several industries
remained constant and only the characteristics of each of these
industries had changed. The present section distinguishes between the effects of inter- and intra-industry shifts on two
countrywide ratios: net national product per worker and fixed
capital per unit of net national product.
(a) Effects on net product per worlcer
This calculation uses the iudustrial distribution of gainfully
occupied or engaged labor force in Table 19 as one of the basic
series; and pushes the analysis somewhat further than the classification in that table by distinguishing within the service plus
miscellatleous sector two groups - professional service and all
other service (largely personal and domestic) plus miscellaneous.
We have, therefore, ten industrial sectors, for which, by extrapolation, we derive continuous shares in the countrywide total
of persons engaged. These shares are assumed to be identical
with shares in the labor force - since in considering long-term
movements, the industrial attachment of the labor force should
not differ significantly from the industrial distribution of the
engaged labor force.
The next step in deriving column 1 of Table 24 - the key
column in the analysis - is to obtain net product per worlter for
each of these ten industrial sectors, figures that can be used as
constant weights to be applied to changing proportions of the
industries in the total labor force. The most logical set of weights
would have been net product per worlter, at 1929 prices, at the
average level for the whole period. But such estimates for each
industrial sector are not available prior to 1919; nor are they
availa.ble for product in constant prices. We therefore took as
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TABLE 24

Rise in Net Natiorial Product per Worker associated with inter- and
intra-Industry Shxts, U.S.A., 1869-1948

Decade

1869-78
1879-88
1889-98
1899-1908
1909-1918
1919-28
1924-33
1929-38
1934-43
193948

Index
Index
lnden
01
of
of
N.N.P.
N.N.P.
N.N.P.
per
per
Worker,
Worlcer,
per
Inter- Worker, IntraTotal
Ind.
Ind.
Shifts
Shifts
(1)
(2)
(3)

Percent Change over

Two-decade Tntervals'
------------in
(I)

in
(2)

in
(3)

(4) as
Ratio
of
(4)+(5)

(5)
(4)
(6)
(7)
---72.9
76.6
81.6
87.2
93.7
100.0
101.2
101.3
102.7
103.9

41.9
58.8
60.8
74.2
81.6
100.0
97.4
88.8
100.4
114.5

57.5
76.8
74.5
85.1
87.1
100.0
96.2
87.7
97.8
110.2

11.9
13.8
14.8
14.7

29.6
10.8
16.9
17.5

45.1
26.2
34.2
34.8

0.29
0.56
0.47
0.46

8.1

0.7

8.8

0.92

3.9

10.2

14.5

0.28

* Percentage change calculated to the base of the initial decade in the interval.
Col. 1: For derivation see text.
Col. 2: Based on Table 9, col. 3.
Col. 3: Col. 2 divided by col. 1 and multiplied by 100.
weights the relative measures of net product per person engaged
for the two decades 1919-38, based on estimates in current
prices. This expedient is not as arbitrary as it may seem since
our analysis in Section IV-3 suggests fair stability in the relative
levels of product per worker for major industrial sectors (e.g.
agriculture, manufacturing). The relative net product measures
used are in the form of ratios to the countrywide, and range
from 0.5 for agriculture to 1.5 for g~vernment.~
The shares of each of the ten industrial sectors in the countrywide total of the labor force were multiplied by the constant set
of weights thus derived; the products added; and the snms
converted to indexes with 1919-28= 100 (column 1).
Had we data on net product per worker in 1929 prices in
each of the industrial sectors going back to 1869-78, we could
also have calculated an independent index of intra-industry
shifts alone- by multiplying
.
. the changing net product per

' They are civen in National Income: A Sumnrory of

Findinbs, Table 2, p. 6.

126

INCOME AND WEALTH

worker for each industry by a constant set of weights representing the average share of each industry in the countrywide total
of the labor force, summing the products, and converting the
total to an index with 1919-28=100. But no such data are
available, and we must therefore derive the index reflecting
intra-industry shifts indirectly.
Column 2, anindex of net product per worker for the economy
as a whole, calculated from the dollar figures (in 1929 prices) in
Table 9, represents the combined effects of both inter- and intraindustry shifts. Dividing it by the index in column 1, which
reflects inter-industry shifts alone, and multiplying the results
by 100, we derive an index presumably reflecting intra-industry
shifts alone (column 3). The presumption is not quite correct
since, in addition to the effects of inter- and intra-industry
shifts, there are effects of some inter-correlation of the shifts which are included in column 2 and are, by our procedure,
thrown in with the intra-industry shifts in the index in column 3.
But these effects of inter-correlation are ordinarily quite minor,
and we can use the index in column 3 as an acceptable approximation to the effects of intra-industry changes on changes in
net product per worker.
Given the distribution into ten industrial sectors and the set
of weights derived for 1919-38, both inter-industry and intraindustry changes contributed to the rise in the countrywide net
product per worker. For the period as a whole the total rise is
about 70 points, that due to inter-industry shifts about 30
points, and that due to intra-industry shifts about 50 points
(the latter two do not add to the total because the relation
between the three columns is geometric, not arithmetic). The
inter-industry shifts thus account for about four-tenths of the
total rise, an impression conkmed by the calculations in c o l u m
7.1 One may note, in passing, that the long swings in national
product, total or per worker, which were commented upon in
Parts 1-111, reflect the movement of the intra- rather than the
inter-industry component of total change - but this may be due
in part to the procedure used here.

' This conclusioli :rgrccs with a similar analyr~scarried through in rntich less
detail in Norto,inl I,ic.onrr: A Si~r~r,~iory
of Fitldings ( S R E K , 1346), pp. 4 2 4 9 .
The share of the inter-tndustry shift contuoncnt in the rnovcment from 1875 lo
1925 was shown to be 41 percent (p. 46):
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(b) Effects oiz ratio offixed capital to net product
It is possible, by a similar technique, to distinguish between
the effects of inter- and intra-industry shifts on the countrywide
ratio of fixed capital to net national product. Such analysis is
of interest because of the widespread use of the latter ratio in
discussions of investment problems, acceleration relations, and
multipliers.
We begin here by relating the estimate of k e d capital in
constant valuation to national product, to get the basic countrywide ratio. Since capital data in constant values are required,
and since the analysis is of interest in connection with capital
formation, we exclude land. The data for construction and
equipment, at successive points of time, were then compared
with the annual average level of net national product for the
corresponding decade (Table 25, colunlns 1-3).
TABLE 25

Change in Fixed Capital (ex. Land) per Unit of Net National
Product associated with I111er-and Intra-Industry Shifts
Date of
Capital
Stock
(end of
year)

Ratio,
Capital
Stock
to Annual
N.N.P.

Decade,
N.N.P.

I

I

I

Index of
Ratio,
IntraIndustry
Shifts

Index of
Ratio,
InterIndustry
Shifts

Index
of (3)
191423
= 100

I

I

Col. 3: For data on capital stock at dates given in col. 1 see National P,od#cr
since 1869 (NBER, 19461, Table IV-10, Part B, p. 228; for data on net
national product in 1929 prices see Table 1, col. 2.
Col. 5: For derivation see text.
Col. 6: Col. 4 divided by col. 5 and multiplied by 100.

The ratio of fixed capital to net product rises fairly steadily
from 2.2 to 3.1 -but, as was suggested in Part 111, the rise stops
in the 1920's, and the ratio drops materially as soon as the
denominator, viz. output, is affected by World War 11. One can
perhaps conclude that, in general, the fixed capital-net output
ratio for the country rose from the 1870-80's to about the end
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of the 1910's - and that no significant secular increase occurred
during the last two to three decades. Indeed, the major rise in
the capital output ratio ceases after the 1890's.
The index in column 5 uses the fourfold industrial classification given in Table 23: agriculture; mining and manufacturing;
transportation and public utilities; all other. For each we call
calculate the average capital-output ratio for a long period, by
taking arithmetic means of the ratios from Table 23 and multiplying each of the four by the average countrywide ratio of
capital per unit of product in column 3 of Table 25. This yields
a rough set of constant weights that can be applied to the
changing shares of these four industrial sectors in net national
product (available for values in constant prices, in Table 17,
with those for the transportation and public utilities sector
roughly approximated for the first two decades by the use of
shares in gainfully occupied). The sum of the products, converted to an index with the entries for 1914-23=100, yields the
entries in column 5; and dividing the index in column 4 by that
in column 5 (and multiplying by 100) gives us a derived index
of the effects of intra-industry shifts.
Despite the crude industrial class5cation, the shifts among
the industries account almost wholly for the rise over the period
in the ratio of iixed capital to net national product in the
economy at large. Even from the 1870-80's to the 1920's the
ratio increased by four-tenths of its initial level, or 29 points;
the inter-industry shifts (column 5) produced a rise of about
19 points; the intra-industry shifts (column 6) one of only 12
points. What, in fact, happened was that the rise in the intraindustry ratios in agriculture and the mining-manufacturing
sectors was largely offset by the decline in the ratio in the transportation and the public utility sector. Hence, whatever rise
occurred in the countrywide ratio could have been due largely
to the effects of inter-industry shifts in the distribution of
national product - away from agriculture and in favor of the
transportation and public utilities sector.
(c) Limitations of inte~intra-industryanalysis
Analysis of the type illustrated in Tables 24 and 25 resolves
a complex, synthetic phenomenon into its constituent parts: and
thus promises a better understanding of the process for the
economy as a whole, a greater chance of establishing the vari-
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ance and invariance that exist in the economic process over the
long run, and a better judgment of the relevance of the past for
any projection into the future. But the analysis is also subject to
limitations that must be clearly recognized to avoid misuse and
misinterpretation.
(i) The appointment of a total change between the interand intra-industry components is affected by the detail of industrial classification used; and to a lesser extent by the choice of
weights. The former is particularly important: up to a certain
point, the greater the detail of industrial classification, the
larger the proportion of total change assigned to inter-industry
shifts. An interesting illustration occurred in our calculations in
connection with Table 24: an earlier calculation distinguished
only agriculture (with a weight of 0.5); a combination of transportation and public utilities and government (with a weight of
1.4); and the finance sector (with a weight of 4.0). The weights
were almost identical with those used in the present version of
the table, but the industrial classification was cruder. As a result
the index in column 1 moved only from 80 in the first decade
to 100 for 1919-28 and to 104 in 1939-48, rather than from 73
to 100 to 104; and the proportion of the inter-industry shift
component in total change was about one-third, not four-tenths.
Indeed, one could argue that, in the abstract, the industrial
classification could be carried down to the level of the individual
firm. In that case, since very few firms would exist throughout
the long period and those that did would account for a very
limited proportion of total output in recent decades, practically
all of the change in the countrywide ratio would have to be
assigned to ittter-industry shifts - and only an insignificant fraction to the intra-industry c0mponent.l The limits of the fraction
describing the proportion of the inter- (and correspondingly the
intra-) industry shift component would thus be 0 and 1 -from
maximum aggregation to maximum disaggregation. It follows
that thespecificproportion shown in any given analysis is a function of the specific form of the industrial distribution - a point
that must always be taken into accountininterpretingtheresults.

' The analysis could. theoretically, be brought down to levels below that of an
iarily increase.
I
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(ii) Perhaps a more important S i t a t i o n is that industries are
in fact interrelated, and shifts in their weight, whether relative
or absolute, are not independent; nor are they independent of
the changes that occur within the industries themselves. In other
words, the inter-intra-industry analysis may be useful, but
should not be misinterpreted to the point of tearing asunder
elements that arc in fact closely interrelated in the economic
process - a danger because of the ease with which the calculations can be made.
An example of such a danger is suggested by recent statistical
discussions of the process of industrialization. In reading these
(particularly the paper by Louis H. Bean in Studies in Income and
Wealth, Volume Eight, NBER, 1946, and the statistical analyses
of Colin Clark) one gets the impression that, with lower relative
net product per worker in agriculture and the high relative net
product per worker in the service industries, the key to economic
progress is a mere transfer of the labor force from the primary
to the tertiary industries. It may be an injustice to the authors
to ascribe such an interpretation to them, and to point out that,
at least as indicated by the estimates discussed here, the relations
of inter- and intra-industry elements may be quite complex. The
decline in the relative weight of agriculture in the labor force in
this country - an inter-industry shift - was due to the rise in the
net product per worker in agriculture - an intra-industry change
that was not inferior to the rise in net product per worker in the
rest of the economy. It was the increased productivity in agriculture, combined with the persistent structure of human wants,
that produced a situation in which needs for agricultural products were satisfied with a smaller proportion of the total labor
force in agriculture. And this labor force was lured away from
agriculture partly by higher returns in non-fann industries,
which were made possible because under conditions of over-all
increase in productivity, wants of consumers were directed
toward products of non-agricultural industries. The variety of
inter- and intra-industry shifts impinging upon growth in the
countrywide product per worker is sdiciently great and their
interrelation sufficiently close to warrant the greatest attention,
in the inter-intra-industry analysis, not only to the parts but to
the way the parts recombine into the whole.
The same is obviously true of the analysis of the capitaloutput ratios. The striking movements of these ratios within
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industries, as exemplified by the decline of the ratio for the
transportation and public. utilities sector and by the changes
that occurred during the World War I1 decades, are evidence
of the difficulties of assuming constant inter-industry differentials and placing too much emphasis on mere shifts or difference
in industry weights. They also suggest sutficient variability even
in the countrywide capital-output ratios over time, to inhibit
any easy inference from the experience of one country to
another or for the same country from one period to the next.
V. DISTRIBUTION BY TYPE AND SIZE OF INCOME

1. National income and aggregate payments
The nation's net output, whose origin in the several industries
was discussed in Part IV, is secured largely by the efforts of
individuals who contribute the services of their labor or property. Of the current value of such net output by far the largest
part is paid out in wages and sala~ies,entrepreneurial income,
and various kinds of property income. However, in any one
year, part may be retained by business corporations in the form
of undistributed net profits, and by governments, in the form
of additions to assets made out of current revenues. We first
consider the allocation of national income or net national
product between aggregate income flow to individuals and the
other items that represent savings by business corporations and
government^.^

Since our estimates, which are based on tracing the income
flows from the several industrial sectors, begin with 1919, and
since the treatment of the conceptually difficult items of corporate and government savings for years prior to 1919 and after
1938 differs in some respects from that in the basic estimates for
1919-38, the allocation cannot be made for a substantially long
period. It covers four decades only - the second half of the 80
years covered in most of our discussion. Even for this short
period the record has to be considered in segments, since the

' Individual entrepreneurs may save in the course of their business operations;
and entrepreneurial savings are sometimes distinguished from entrepreneurial
withdrawals, which implicitly suggests a distinction between savings of an individual entrepreneur as an ultimate consumer and,the savings of his firm. But the
dist~nct~on
is tenuous, and in the present discuss~onall entrepreneurial income,
comprising any profits that may have been made and retained in the firm, is
lncluded under aggregate income flow to individuals.
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corporate and government savings items are too sensitive and
variable to be estimated by simple extrapolation.
Nevertheless, certain broad conclusions stand out with sufEcient clarity to permit inferences, some with respect not only to
the period covered but even to the longer period back to the
1870's. First, the total of aggregate payments, or income flows
to individuals, approaches close to that of national income. In
all decades but the last the payments total is within 5 percent
of national income; and we may legitimately infer that the same
relation held over the decades back to 1870. For obvious reasons
the amounts which business corporations can withhold from
current earnings, or the extent to which their payments can
exceed current earnings (resulting in dissavings), are quite small,
relative to the net output of the nation.=Likewise, the restricted
extent to which governments are allowed, by a society anxious
to minimize the tax load, to undertake capital investment out
of current revenues is also likely to mean that only a relatively
small share of national income or product is &verted into
government savings (Table 26).
Undistributed corporate profits or savings are not only small
relatively, but are also sensitively responsive to changing business conditions. Even decade averages are not lilcely to remove
the effect of the more violent cyclical fluctuations, as may be
seen in the swing from an annual average of $1 billion of savings
in 1919-28 to an average of almost $2 billion of dissavings in
1929-38. This characteristic and their small size relative to
national product make it difficult to establish any significant
trends in the proportion of corporate savings. True, corporations have become more important: in the economy, and we
should, therefore, expect that, by and large, the average share
of their savings was smaller in the 1870's than in the present
century. But while this is probable, it is not certain; and at any
rate the movements in the share could have no sign%cant effects
on the allocation shown in Table 26, since even in recent decades
For analysis consistent with the definition of national income or net national
product, the undistributed net profits or losses of corporations should be calculated from their total net profit (or loss) adjusted for effects of accounting
practices in the treatment of inventories and depreciation charges. For 1919-38
adjustments were made for effects of both inventory valuation and the difference
between replacement and original cost of the depreciation allowance. TbeDepartment of Commerce estimates used for the last two decades in Table 26 are
adjusted for the effects of inventory valuation alone. We did, however, deduct
depletion from the Department of Commerce totals, which are reported gmss of
that item.
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TABLE 26
I

1

National Income a n d Aggregate Payments, Current Prices,
Averages for Overlapping Decades, 1909-1948
(Billions of dollars)
Aggregate

Decade

1.
2.
3.
4.
5.
6.
7.

1909-18
1918-23
1919-28
192G33
1929-38
193M3
193948

U.S.A.

Corporate
and
Government
Savings
(2-1)

Corporate
Savings

Government
Savings
(34)

ZEntreEg;,"

National
Income

preneurial
Savings

(N.N.P.)

(1)

(2)

(3)

(4)

(5)

38.2
54.4
69.8
69.4
63.2
83.9
142.6

36.3
55.3
72.2
70.1
61.3
80.4
128.5

-1.9
0.9
+2.4
+0.7
-1.9
-3.5
-14.1

+1.0
-0.6
-1.9
0.6
3.6

+1.4
+1.3
0
-4.1
-17.7

Col. 1: For 1919-38 from Narionol Income arrdlts Conposition (NBER, 1941),
Table I, p. 137. Carried hack on the basis of W. I. King's estimates
adjusted for comparability (for 1914-21 from A'ational Product in W ~ I rime (NBER, 1945), App. Table 111.9 and adjusted to include imputed
rent; for 1909-13 and 1922-23 from underlying worksheets). Carried
forward on the basis of the sum of Department of Commerce estimates
of compensation of employees, income of unincorporated enterprises,
rental income of persons, dividends, and personal interest income (see
National I~icome,1951 Elition, Supplement to the Slrrvey of Cni?oit
Business, Washington, 1951, Tables 1 and 3, pp. 150-51). We used the
1919-23 overlap for the earlier years, and the 1929-38 overlap for the
later years.
Col. 2: From Table 1, col. 4.
Col. 4: For lines 3-5 from National Income andlts Composilion, Table 39, p. 276.
For lines 6 and 7 from Nalioaal Illcome, 1951 Edition, Table 1, p. 150,
adjusted for depletion from ibid., Table 38, p. 202.

the share of corporate savings, over longer periods, did not
exceed 1 to 2 percent of national income.
The case of government savings is different. In times free of
emergency, governments in this country managed to do a fair
amount of capital investment out of current revenues - although
relative to total national income it was not large. But in times
of a major conflict, e.g. World War 11, the government spends
a large proportion of uational income on uses that, at least
according to our definition of national product, represent current costs; and finances such expenditures out of borrowing,
not out of current taxes. In such conditions aggregate income
flows to individuals may well exceed by significant proportiot~s
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total national income. Since corporations also accuni~lateundistributed profits under war conditions, the compensating offset is dissavings by government, i.e. excess of outlays on current
purposes over current revenues.
The magnitude of such government dissavings, and implicitly
the magnitude of the entries in column 3 of Table 26, depends,
of course, upon conceptual decisions concerning treatment of
government outlays. In the definition followed here all government war expenditures on 'soft' items (food, clothing, etc., for
the armed services) were treated as current costs; and expenditures on 'hard' items (military construction and munitions)
were subjected to a heavy depreciation charge (implicit in a
five-year life in war years and a ten-year life in nonwar years).
Hence a large proportion of war outlay was treated as current
costs, and only a limited part as capital accumulation. For this
reason government dissavings, shown in column 5, amount to
about $177 billion for the ten years 1939-48, roughly equal to
the total increase in net public debt. If we had classified government outlays on war and other purposes as ihal product,
national income, or net national product, would have been
correspondingly larger, and the minus entry in column 5 might
have disappeared.
Huge government dissavings of the relative magnitude indicated for 1939-48 were a phenomenon unparalleled in the
period for which we have a record. Little confidence can be
placed in the entries in column 3 for 1909-18 and 1914-23
because small errors in our extrapolation of column 1 might
have produced fatally large errors in the residual difference. But
Raymond Goldsmith's savings estimates indicate that government dissavings in World War I were moderate and almost
completely offset by corporate savings. One can infer that for
most decades prior to 1914 both government and corporate
savings were positive. Hence, for the earlier period it is reasonable to assume that national income exceeded aggregate payments by a few percent of the former, and this minor fraction
showed some tendency to grow - partly because of growth in
the importance of the corporate sector, partly because of growth
in the relative proportion of municipal and local government the branch of government that is most prone to make capital
investment and that is likely to finance it in part out of current
revenues.
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2. Distribution by type of income
The available data permit a distinction of various types of
income flows to individuals: compensation to employees (wages,
salaries, etc., in money or kind); entrepreneurial income (the net
returns to individual business men or independent professional
entrepreneurs); and various forms of property income- dividends, interest, and rents (including royalties). The distinction
is crude in that each category is much too wide: co~npensation
of employees ranges from the low payments to hired hands on
farms to the emoluments of highly placed corporation executives; entrepreneurial income ranges from the miserable returns
of some subsistence farmers to the incomes of private investment bankers; dividends range from millions received by holders
of large blocks' of corporate stock to the few dollars received
by those holding a few shares; and so on. The classification is,
therefore, a blunt instrument; but it is sfill true that compensation of employees is dominated by returns to people whom we
would classify as wage earners true and simple, and that prcperty incomes accrue most preponderantly to the upper income
groups. It is also true that service incomes represent an approximation to returns to labor, and property incomes, returns on
invested capital.
Table 27 assembles the infonnalion available on this distribution of aggregate payments by type for the period under
consideration. W. I. King's figures are of somewhat doubtful
usefulness in this connection, since the treatment of corporate
and government savings is not clear from his analysis, and the
statistical basis for the estimates is quite thin. Although Martin's
figures are on a somewhat more secure basis, the differences in
level between lines 7 and 8 indicate lack of comparability with
the more acceptable estimates for recent decades. One must,
therefore, pick one's way with caution in any attempt to infer
long-term changes in the distribution of income payments by
type.
The first conclusion suggested by Table 27 is the relative
constancy of the distribution between service and property
incomes until fhe very recent decade. As already noted in connection with Table 13, the share of property incomes in total
income Bow to individuals shows no particular trend in the four
decades covered by King's early series, or in the two decades
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covercd by Martin's series; nor is there any significant trend in
its share from 1909 to 1938 -for which period our estimates are
far better. It is only in the decades that reflect World War I1
and its aftermath that the share of property incomes declines
drastically, with a corresponding rise in the share of service
incomes.
The reasons for this relative stability of the service and property income shares over some seven decades are somewhat
puzzling. Part of the mechanism by which such secular stability
TABLE 27

Distribufiorz of Aggregate Payments by Type, U.S.A.
Current Prices, 1870-1948
EmPeriod

ProEntrepr. Service Divi- Interest Rent
Income Income dends
Income

%
,":
pensation

(1)
(2)
(3)
(4)
(6)
(5)
-Average of
3. 1890& 1900

Decade
5.1899-1908
6. 190&13
7. 1909-18
8. 1909-18
9. 1914-23
10. 1919-28
11. 192433
12. 1929-38
13. 1929-38
14. 1934-43
15. 193948

Lhes 1 4

(7)

~ a i e on
d W. I. King's Estimates of VoIue of Prodncf
15.8
16.5
24.6

Based 011R. F. Martin's Estimates of Awegate Pay~nolts
(excluding Entrepreneurial Savings)
59.5
23.8
83.3
5.3
5.1
6.4
16.7
59.6
23.3
829 1 5 . 7
5.1 1 6 . 3
17.1
59.7
23.3
83.0
6.5
4.9
5.7
17.0

I

1

/

1

Based on NBER Brimales of Aggregate Paymnet~rs
56.2
80.8
7.6
24.6
6.1
5.4
81.7
7.2
22.5
5.6
59.2
5.6
7.1
19.5
5.6
61.7
81.2
6.1
5.9
16.6
6.5
63.1
79.7
7.8
4.3
64.9
80.8
15.9
6.6
8.4
64.1
69.6
67.6

1 I I fz 1 2 : I :: 1

19.2
18.3
18.8
20.3
19.2

Based on Depart~norrof Conzmerce Estinzares
14.7
78.8
6.1
10.0
5.1
21.2
18.4
16.7

88.0
84.3

12.0
l5.7

From W. I. King, The WeaNhandlnconte of the People of the United
States (Macmillan, New York, 1919), Table XXXI, p. 160.
Lines 5-7:
Based on estimates in National Income itr rlre U~rifedStates,
17991938 (Nat. Ind. Conference Board, 1938), Tables 4,41-4, and 46.
Lines 8-12: For 1919-38 from Notiotral Income and It3 Conposition, Table 22,
p. 216; carried back to 1909 by King's estimates for 1909-23 (see
notes to col. 1 of Table 26).
Lines 13-15: See notes to col. 1 of Table 26.
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was attained has been noted in the discussion of Table 13: from
the 1870's to the end of the nineteenth century, when the ratio
of capital or income yielding property to total national product
was rising, the average return per unit of capital, the prevailing
interest rate, was faxing, thus offsetting the rise in the proportional share of property incomes that would otherwise have
occurred. Beginning with the twentieth century the ratio of
capital to national product was, on the whole, stationary, at
least until the 1930's depression, with a slight tendency to fall;
and the rate of yield, as reflected in the interest rate which was
rising slightly, again acted as an offset. But what lay behind that
mechanism? One could speculate that during the last three
decades of the nineteenth century the general decline in price
levels was aecompanied by increasing inequality in the distribution of income by size, and that the over-all savings rate in the
economy increased slightly. This increase, resulting in a higher
rate of capital accumulation and in a rise in the nationwide
capital-product ratio, was accompanied by a decline in the
interest rate, associated with the general decline in price levels.
By contrast, the rise in price levels after the 1890's may have
been aecompanied by a decline in the inequality in the distribution of income, a lower rate of capital accumulation, a constant
or slightly declining ratio of capital to product, and a rising
interest rate associated with the general rise in price levels.
However, these speculations must remain conjectures until further analysis is possible, although some corroboration for them
will be found in the analysis of the ratio of net capital formation
to national product in Part VI.
Against this background the drastic deeline in the share of
property incomes from 1929-38 to 1939-48 can be traced to
two immediate determinants: a decline in the ratio of capital to
product, caused largely by the tremendous expansion of output
during the war years without a corresponding increase in capital
stock; and the maintenance of low interest rates, and hence
yields on capital, by government policy in connection with cost
and marketability of governmept securities issued to finance the
war. If there had been no such government policy, interest rates
and yields on property (including a free market for rentals)
would have risen, at least to compensate partly for the effect of
the decline in the capital-product ratio. If there had been no
pressure to utilize existing capital stock more fully, the ratio of
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capital to product might have remained stable or risen and, in
itself, have affected the share of property income, regardless of
the movement in the average yield on capital. It is the combination, without parallel in the earlier record, of a decline in the
capital-product ratio with one in the average interest rate that
produced the recent sharp drop in the share of property income
in total flow of incomes to individuals.
Other long-term trends are discernible within each of the two
~najorcategories. Within service incomes, the share of compensation of employees rises distinctly, even in proportion to
the total flow of incomes to individuals. According to the more
reliable set of estimates, available since 1909, it climbs froni
about 56 to almost 70 percent of aggregate payments. Even the
Martin figures for 1899-1909 show a slight tendency toward a
rise. But strangely enough, Icing's figures reveal no such trend
although the shift from individual firms to corporations has
been going on since 1870, and one would have expected the
share of compensation of employees to rise from the very
beginning of our period.
By contrast, the share of entrepreneurial income declines,
both in Martin's and our estimates through 1938, although
again not in ICing's figures. This downward trend is presumably
due to the already noted decline in relative importance of
unincorporated firms in the economy - due in turn to decline
in relative importance of industries dominated by individual
firms (e.g. agriculture), and to the spread of corporate firms in
industries previously dominated by individual firms (e.g. manufacturing, construction, trade, and some service categories). The
perceptible rise in the share of entrepreneurial income from
1929-38 to 1939-48 is due probably to the effect of the marked
rise in prices on incomes of individual entrepreneurs, particularly farmers. Since this rise in prices during war and postwar
years especially benefited the commodity handling entrepreneurs, the share of entrepreneurial income it1 aggregate payments increases.
The trends in the shares of compensation of employees and
of entrepreneurial incomes within service incomes (and hence
also within aggregate flow of incomes to individuals) reflect
similar trends in the relative proportions of numbers. The
National Bureau of Economic Research and the Department of
Com~~~erce
have both estimated the number of individual entre-
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preneurs and the latter can be compared with the total number
of gainfully occupied persons or the labor force (Table 28).
While the estimates of number of entrepreneurs are necessarily
crude because of easy mobility into and out of this group in
certain industries (e.g. retail trade, some service branches, and
even construction), the indication of comparative constancy in
absolute number and of a steady decline in their proportion of
the labor force can hardly be gainsaid. Ahnost a quarter of the
labor force in 1909-18, entrepreneurs decline to about a seventh
in 1939-48. True, some of this decline may be nominal, in the
sense that some individual business firms may have been reorganized into one-man corporations. But the total number of
corporations in the United States is only about half a million
(including inactive); and about one-half of these have assets
over 5100,000 each (see Statistics of Income for 1945, Part 2,
TABLE 28

Disfribufioizof the Labor Force between Employees andEnfrepreneurs,
Compared with Distribufion of Service Incomes, U.S.A., Averages
for Overlapping Decades, 1909-1948

Decade

Ratio o! Percent
Percentage Share
~n
in
EmTotal
Service Incomes
Labor Force
Labor Entre- ployees
to Percent in
Force, preq'rs, (1!-(2),
Labor Force
Millions Mill~ons Mlll~onsEntreEmEntreEmpren'rs ployees pren'rs ployees

-

I

Col.
C0l.

Cols
dewdo as an overlap.

- .

-

I
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U.S. Bureau of Internal Revenue, Washington, 1950). This
factor could, therefore, have contributed little to the decline in
the percentage of entrepreneurs in the labor force.
When we compare the percentage shares of entrepreneurs and
employees in service incomes with their shares in the labor force
(columns 6 and 7) two conclusions are appayent. First, while the
per capita incomes of entrepreneurs are somewhat higher than
those of employees, the excess is not very large on the average;
and in 1924-33 and 1929-38, when low prices and other consequences of acute depression hit the entrepreneurs particularly
hard, the excess is practically wiped out. This conclusion is
indicated despite the fact that the comparison uses all members
of the labor force with employee status, whether or not currently
employed. Second, while there are the major swings in the ratio
in column 6 (and corresponding, but much narrower, swings in
column 7) associated with the impact of price movements on
entrepreneurial income, no clear trend over the period is discernible. We may conclude therefore that, by and large, the
decline in the share of entrepreneurs in service income and the
rise in the share of employees, observed in Table 27, paralleled
the movements in the shares of numbers in total labor force.
Table 27 also reveals a significant long-term trend in the
apportionment of property incomes: a decline in the share of
rent and a rise in the share of dividends and interest combined
(the latter until the recent decades). If we exclude King's figures,
which again reveal no such movement, the share of rent in
aggregate payments and hence also in property incomes, declines from 1899-1908 to 1909-18 in Martin's estimates; from
1909-18 to 1929-38 in the NBER estimates; and from 1929-38
to 1939-48 in the Department of Commerce estimates. This
decline presumably reflects the long-term recession in importance of two sectors that dominate the rent item- agriculture
and residential housing; a decline accelerated during the recent
decades by urban rent control. By contrast, the share of dividends and interest increased from 10.4 percent in line 5 to 11.4
in line 7 and from 11.5 percent in line 8 to 15.0 in line 12. This
rise is, however, succeeded by a drastic decline - from 16.1 percent in 1929-38 to 8.0 percent in 193948 - which is associated
with effects of World War 11. Obviously the increase in the
share of dividends and interest in total flow of payments prior
to the recent decades reflects the growing importance of cor-
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porations and governments as agencies under whose auspices
long-term stock and bond issues could be floated. This shift in
the internal structure of property incomes is thus an oblique
reflection of the major shifts that occurred over the period in
the financial and business structure of the economy.
3. Distribution by size of income
The distribution of aggregate income flow to individuals by
size of income is one of the most important statistics, providing
the link between income production and income use. Unfortunately, data on the size distribution of income for the United
States are of recent origin; and only by dint of laborious calculations and manipulations can we examine one aspect of this
distribution over any length of time. The scarcity of data would
seem to be due to lack of attention to the problem in the past,
reflecting lack of public concern - which in turn may have been
due to the belief that the key economic problem was production,
and that with assurance of rapid growth in the nation's output
there was no need for concern with the distribution of income,
i.e. of claims to output. Be the cause what it may, the fact is that
only beginning with World War I, when the federal income tax
on individuals' incomes was firmly established, do we have a
basis for approximating the shares of the upper income groups
in the distribution of income by size. Data on the full range of
the size distribution are not available until the mid-1930's and
even thereafter are not continuous. Whatever secular changes
we can glimpse must, therefore, be lunited largely to the period
since 1919; and apply only to the shares of a small upper group
in the income pyramid.
While the derivation of these estimates is explained in detail
elsewherel and cannot be discussed at length here, a bird's-eye
view of the procedure is indispensable for a proper understanding of the results. The procedure is essentially a comparison of
income reported by individuals on federal income tax returns
with a countrywide total of all income receipts by individuals.
The data on the income tax returns are selected so that the
income total agrees, as far as possible, with the concept underlying the countrywide totals of income payments; and for

' See 'Shares of Upper Income Groups in Income and Savings', Occasiunnl

Pope, 35 (NBER, 19j0);and, for greater detail, the report under the same title

now m the press.
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each published class of tax returns the population represented
(including dependents) is calculated. For these published groups
of tax returns (classitied ordinarily by net income, tax definition,
per return), a per capita economic income is then calculated; the
groups are arrayed in decreasing size of economic income per
capita; both population and income are cumulated downward;
and these cumulative totals are expressed as percentages of total
population and aggregate income payments respectively. Logarithmic interpolation in this cumulative series at 1 percent of
population at the very top yields an estimated percentage share
of total income received by the top 1 percent group; a similar
interpolation at the 3 percent line from the top yields the total
income received by the top 3 percent; by subtraction we can get
the percentage of countrywide income received by the second
and third percentage band from the top. We stop the analysis
at the line setting off the top 5 percent of the population, because
in some years of the period the coverage of all federal income
tax returns does not extend much below that line (before 1918
it does not extend much below the top 1 percent line). The shares
are estimated for each year, and the decade averages are arithmetic means of the annual percentage shares.
TABLE 29

Percentage Shares of Upper Income Groups in Aggregate Income Flow
to individuals, U.S.A., Averages for Overlappirtg Decades,
1914-1948

I
(

Decade

Top Percentage Bands

I

1st

12nd and 3rd 4th and 5th

/ Top 5

INCOME BEFORE FEDERAL INCOME TAX
n.a.
n.8.
n.a.

1914-23
1919-28
192433
1929-38
1934-43
193948

13.4
13.4
13.7
12.9
11.7
9.9

1914-23
1919-28
192433
1929-38
193443
193948

12.5
12.4
12.9
12.0
10.0
7.3

6.5
6.8
6.7
6.3
5.8

24.6
25.6
24.8
22.6
19.4

4.6
5.1
5.2
4.5
3.8

INCOME *mR F E D E M INCOME TAX

I

,

n.a.
6.5
6.9
6.8
6.2
5.4

n.a.
23.6
25.0
24.1
20.7
16.4

n.a.
4.7
5.'2
5.3
4.5
3.7
I

I

AU shares here are arithmetic mems of shares for each year of the decade
n.a.=Not available.
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This sketch of the procedure explains not only the brevity of
the period and the limited tail of the size distribution of income
that can be studied, but also two important characteristics of
the results as they now appear in Table 29. First, the estimates
understate the true shares of the upper income groups. This
understatement is not due to tax evasion, which, judging by
recent checks, is relatively limited at the upper income levels,
but rather lies in the fact that we have to use the published
distributions of tax returns, classified (for most years) by net
income, tax definition, per return; not, as we would wish, by
economic income per capita. Although we have tried to adjust
for this inappropriate unit and basis of classification, some
effects remain; and they serve to damp the range of the true
distribution by size of economic income per capita, particularly
in the simple variant of our estimates which is used here because
it permits most detailed analysis. The magnitude of the understatement arising from this source is suggested by the estimates
that are further adjusted for the inappropriate unit and basis of
classification: with such further adjustments the average share
of the upper 5 percent for 1919-38 is about 30 percent of total
income, compared with 25 percent for the variant shown in
Table 29.l The major trends over time for the several variants
are, however, similar.
The second characteristic to be borne in mind is that since
thc upper income groups are selected each year OII the basis of
that year's returns, the composition of the group shifts from
year to year; the distribution is by annual income incidence
rather than by income status for a longer period. One must,
therefore, resist the rather natural tendency to think the upper
income groups in one decade are the same as the upper income
groups in another, although it is true that a substantial core
remains at the upper income levels through a longer period, or
moves from one upper income level to a neighboring one.
Table 29 gives the impression of substantial inequality in distribution by size: the per capita income of the top 5 percent is
five times (in the more accurate approximation, six times) the
average for total population; the level of the upper income
shares changes comparatively little from 1919-28 to 1929-38,
and for the top 1 percent back to 1914-23; and beginning with
the 1934-43 decade which reflects World War 11 these shares

' See Occasiof~alPoper35, Table 1, p. 6, the economic income variant.
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decline sharply - the 1939-48 averages are between an eighth
and a quarter lower than the pre-World War I1 levels. This
decline is even more pronounced when we subtract federal
income taxes: net of such taxes, the level of the share of the
top 1 percent in 1939-48 is four-tenths below the pre-World
War 11levels and that of the share of the top 5 percent about
three-tenths lower.
Whether the relative constancy of upper income shares suggested for the first two-decade interval in Table 29 also characterized the size distribution of income in the decades back to
1870 is a moot question. The parallelism of the recent decline
in these shares with those in the shares of property incomes,
observed in Table 27, is significant. If the latter could be taken
as a complete explanation of the former, and if the long-term
stability of the shares of property incomes suggested in Table 27
were accepted, the inference would be that the size distribution
of income, at least as reflected in the shares of upper income
groups, showed fair secular stability over the period from 1869
through 1938. But as will be seen presently, the shifts in the
distribution of income by type account for only part of the
shifts in the distribution of income by size; and therefore we
have no basis for assuming that stability of the former distribution means stability of the latter. Hence, the question of secular
changes in the shares of upper income groups prior to World
War I must remain unanswered?
The recent decline in the shares, associated partly with changes

' Rufus S. Tucker's use in this connection of data from income tax returns for
the few years connected with the Civil War (186&71) is quite inconclusive (see
his 'The Distribution of Income among Income Taxpayers in the United States,
1863-1935', Quarterly Jourr~alof Economics, August 1938, pp. 547-87). If one
accepts these tax data as adjusted by Tucker and makes a further assumption
for the number of people covered by the tax returns, a tentative calculation is
possible for the years 1869-71 for which we have rough annual estimates of
national income. The latter suggest a per capita income (without correction for
the probably minor undistributed items) of rou~hly$117 to $136 in current
prices. IT we assume 5 persons per tax return, perhaps too large a number, the
per capita income of the upper group distinguished in Table V of Tucker's
paper (see p. 568) is about 11 times the average in 1869, when the coverage
is 1.25 percent of total population, 15 times the average in 1870 when the coverage is 0.95 percent of population, and 20 times the average in 1871 when the
coverage is 0.90 percent of population (we use the midpoint of Tucker's adjusted
range). Thus a rough estimate of the share of the top 1 percent band in total
income in the early 1870's would be somewhat less than 15 percent. While higher
than that shown for first few decades in Table 29, the difference can hardly be
considered signi6cant in view of the crudities of the data. Thus, this calculation
so far as it goes, suggests that the level of the share of at least the top 1 percent
in the early 1870's was not much diaerent from its level duringthe 1920's. But
this tells us nothine of what might have occurred during the penod.
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in distribution by type, is due partly to other factors. The drastic
reduction in unemployment which was still quite large by the
end of the 1930's; the rise in the income of fanners relative to
the urban population, the former always at a lower than average
level of per capita income; and shifts during World War I1 and
its immediate aftermath within the distribution of wages and
salaries from the inore k e d upper group salaries, all contributed
to an increase in the shares of the lower income groups, and
paripassu to a decline in those of the upper income groups.
More light is shed on the immediate determinants of the
stability of upper income shares during the first few decades and
the recent decline to 1939-48 when we distinguish the effects of
shifts in the distribution by type from those of shifts within the
total of each type. This analysis is possible since we have the
distribution by type, and can also determine from income tax
return data the shares of the top groups in the countrywide
totals of the several types of income (Table 30).
The standard procedure, already applied in the analysis of
changes in the distribution by industrial origin in Part IV, is
followed here. For each year we have the percentage shares of,
say, the top 1 percent in the countrywide totals of each of the
five types of income distinguished. By using the 1919-38 averages of these shares as constant weights by which to multiply
the annual percentage shares of each of the five income types
in aggregate income payments we obtain a total that is an index
of changes in the share of the top 1 percent due to shifts in
distribution by type alone- inter-type changes. If, on the other
hand, we use the 1919-38 averages of thc shares of the income
types in aggregate income payments as constant weights to
apply to the annual shares of the top 1 percent in the countrywide totals of compensation of employees, entrepreneurial income, etc., we obtain a total that is an index of changes in the
share of the upper 1 percent due to changes of its shares within
each income type - intra-type changes. From these two series
of sums, each divided by its appropriate combined weight, we
derive decade averages, and then the changes from one decade
to the next, entered in Table 30. Except for the inter-correlation
of inter- and intra-changes, the sum of the two should yield the
change derived directly from the original series; and the results
do check, although in a few instances there are perceptible
discrepancies.
K
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TABLE 30

Efects of Inter- and Inlra-Type Sfiifls on Changes ill Slrares of
Upper Income Groups, U.S.A., O1,erlapping Decades, 1919-1948
Intervals
Upper Income Croups
and Two Classes of
Effects

1919-28
to
1924-33

1924-33
to
1929-38

1929-38
to
193&43

1934-43
to
1939-48

1919-28
to
1939-48

(1)

(2)

(3)

(4)

(5)

4-05

-0.1

-1.0

-1.1

-1.7

-0.3
1-0.2

-0.7
-0.8

-0.3
-1.3

-1.1
-2.2

-2.4
-4.1

1-0.3

-0.8

-1.2

-1.8

-3.5

-0.1

-0.1

-0.1

-0.1

-0.3

1-0.4
-10.3

0.0
-0.1

-0.4
-0.4

-0.4
-0.5

-0.4
-0.7

1-0.3

-0.1

-0.4

-0.5

-0.7

Top I Percent

1. Effects of inter-type
shifts .
2. Effects of intra-type
shifts
. .
3. Combined (5i-6) .
4. Derived directly
(from Table 29).

. .

.

211cia,rd 3rd Perce~~fagc
Band
5. Effccts of inter-type
shifts . . .
6. Effects of intra-type

shifts .

.

7. Comblned (51-6) .
8. Derived directly
(from Table 29).

4rh a,rrl5!11Percentage
Rn1?(1
9. Effects of inter-type
shifts . .
.
LO. Effects of intra-type
shifts .
.
ll.Combined(9i-10)
12. Derived directly
(from Table 29).

-0.1

0.0

0.0

0.0

-0.1

+0.5
+0.5

+0.1
1-0.1

-0.7
-0.7

-0.8
-0.8

-0.8
-0.9

$0.5

-t0.1

-0.7

-0.7

-0.8

$0.4

-0.2

-1.1

-1.2

-2.1

-1-0.6
+1.0

-0.6
-0.8

-1.4
-2.5

-2.3
-3.5

-3.7
-5.8

-i-1.0

-0.8

-2.2

-3.2

-5.2

Top 5 Pmcnt

13. Effects of inter-type
shifts .
. .
14. Effectsof mtra-type
shifts .
IS. Combined (13:;14j
16. Derived directly
(from Table 29) .

For explanation of derivation see text.

Shifts in distribution by type (inter-type shifts) contribute
sizable changes in the shares of the top 1 percent group alone;
by the time we are down to the fourth and fifth percentage band
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their effects are nil. Since, as illustrated below, the income
structure of the top 1 percent alone is materially different from
that of total population, shifts in the latter would have a large
effect primarily on the income share of the top 1 percent. However, because the l percent group receives so large a share that it
dominates the top 5 percent group, inter-type shifts contribute
also to the changes in income shares of the top 5 percent.
The most important conclusion suggested by Table 30 is that
the recmt dcclinc in the shares of upper groups was due only i n
part to the shifts in distribution of income by typc: of the 6 point
total decline from 1929-38 to 1939-48 in theshare of the top
5 percent when we add inter- and intra-type changes, only 2.3
points, or four-tenths, were associated with inter-type shifts;
3.7 points were due to changes in the share of the top 5 percent
group within the countrywide total of each of the five types of
income. The relative contributions of inter- and intra-type shifts
are about the sane for changes in the shares of the upper 1 or
upper 5 percent from 1919-28 to 1939-48. The shares of upper
income groups, and the size distribution of income in general,
can therefore change materially without any corresponding
changes taking place in distribution by type - unless, of course,
the forces that make for one invariably involve the forces malcing
for the other.
Obviously changes in shares of upper income groups within
the countrywide totals of the types must have been marked; and
we now turn to a direct examination of these changes. When we
compare the shares of upper income groups in the countrywide
totals of the several income types (Table 31) with their shares
in total income (Table 29), significant similarities and differences
appear in both structure and changes over the period. Whereas
the share of the top 1 percent in total income ranges from over
13 to 10 percent, its share in the countrywide total of compensation of employees is appreciably lower - from about 5 to 7 percent - and its share in the countrywide total of dividends is very
much larger -from 50 to 70 percent. For the second to fifth
percentage bands from top, the share in total income ranges
from 10 to 12percent; their shares in the several types of income,
unlike those of the top 1 percent, are not much different, except
that their share in the countrywide total of rent is somewhat
larger and that in the countrywide total of employee compensation somewhat smaller.
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TABLE 31
Perceatage S/zares of Upper fizcome Groups in Cozrrztrywide Totals
of Inconw of Various Types, Overlappiizg Decades, 1919-1948
I

i

upper
Income
Groups
and
Per~od

Employee
Com- Entrepr. Service
pensa- Income Income
tion

Dividends

Property
Income

Interest Rent

(1)
(2)
(3)
(4)
(5)
(6)
(7)
-

Top I Percent
1919-28
192433
1929-38
193443
1939-48

Top 5 Percenf
1919-28
192433
1929-38
193443
193918

Shares in

I

6.2
6.6
6.8
6.2
4.7

14.8
14.3
12.5
14.3
17.0

8.2
8.2
8.0
7.9
7.4

70.2
65.4
59.2
56.4
51.5

31.0
27.3
23.9
23.4
20.4

15.8
17.8
20.1
20.4
18.9

41.8
40.6
38.4
37.4
33.3

15.3
17.0
18.5
16.8
12.9

29.2
29.0
24.6
24.9
29.3

18.6
19.6
19.7
18.6
16.6

82.8
76.7
70.3
68.3
65.3

47.1
42.9
36.0
34.2
31.5

34.0
39.8
42.6
39.7
34.9

57.0
55.4
51.4
49.6
46.0

I

I

I

I

I

I

All shares here are arithmetic means of shares for each year of the decade.

There are also some interesting differences with respect to
changes over time. As noted before, the share of the top 5 percent in total income is fairly stable through 1929-38, and declines
sharply only thereafter. This pattern is not true of ths shares of
the top 5 percent in the countrywide totals of various types. Its
shares in compensation of employees and rent rise through
1929-38 and then decline, but the latter is still larger in 1939-48
than in 1919-28 (Table 31, columns 1 and 6). The shares of the
top 1 percent in the countrywide totals of dividends and interest
decline consistently throughout the period, whereas its share in
the countryyide total of entrepreneurial income shows no consistent trend over the period and is larger in 1939-48 than in
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1919-28. The share of the second through fifth percentage band
in the countrywide total of interest declines consistentlythroughout the period; but its sharein the countrywide total of dividends
shows no consistent movement and its share in the countrywide
total of entrepreneurial income declines after 1924-33 and rises
in 1939-48.
One must recall in this connection that the composition of
the top groups is shifting. An increase in the share of say the
countrywide total of entrepreneurial incomes may mean not that
the given units received a greater share of such income, but that
in the reshuffling from year to year the proportion of entrepreneurs in the top income groups has increased. Hence the
downward trend in the shares of dividends and interest received
by the top income groups may mean not only a more equal
distribution of these incomes, but also a decrease in importance
among the upper brackets of those groups that derive large
proportions of their income from dividends and interest. Lilcewise, the increase in the share of the top 5 percent in the countrywide total of entrepreneurialincome after 1929-38 may have
been due to the effect of the price rise and high level of business
expansion on entrepreneurial incomes - thus producing both a
rise in the entrepreneurial income of people already at the top
levels, and a greater influx of entrepreneurs into these ordinarily high income groups.
If the shares of a given income group in the countrywide
totals of the several income types differ from its share in total
income, it necessarily follows that the type structure of total
income for that group must differ from the type structure of
total income for the entire population. For example, if thc share
of an income group in total income is 20 percent, and its share
in the countrywide total of employee compensation is 10 percent, it follows that the share of employee compensation in total
income of that group is only one-half that of the share of
employee compensation in the total income of the entire population. It is clear, therefore, from the comparison of Tables 29
and 31 that the type structure of total income for the upper
income groups must be different, and may have changed diffcrently, from the type structure of total income for the entire
population. The relevant percentage shares, assembled in Table
32, can be compared with the type structure of income for the
entire population in Table 27.
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TABLE 32

Percentage Shares of each Income Type in Tola1 hzcome of Upper
and Lower Income Groups, U.S.A., Overlapping Decades,
1919-1948

!
income
Group
and
Decade

Top 1 Pwcer!l

1919-28
1924-33
1929-38
1934-43
1939-48

Percentage Share in Total Income of
Employee Entrepr.
~,,co,,,~ Come

1
°
FDivi(li2) dends

gg

Interest Rent

Property
Income

(4)

(5)

(6)

(4+ 5
+6)
(7)

51.8
50.0
52.2
59.9
68.6

30.4
32.5
31.5
27.2
21.9

13.2
13.5
13.2
9.9
6.3

4.7
4.0
3.2
3.1
3.1

48.3
50.0
47.9
40.2
31.3

27.6
22.7
17.5
21.1
31.9

76.8
77.7
81.0
83.7
85.4

8.0
7.8
7.6
7.5
7.4

8.7
9.1
7.7
5.4
4.1

6.6
5.5
3.7
3.3
3.1

23.3
22.4
19.0
16.2
14.6

58.2
60.7
69.5
74.4
71.4

23.3
20.1
15.0
14.4
19.8

81.5
80.8
84.5
88.8
91.2

4.5
4.8
4.7
4.2
3.8

7.6
8.3
6.7
4.2
2.8

6.5
6.1
4.0
2.8
2.2

18.6
19.2
15.4
11.2
8.8

40.2
43.9
50.6
51.2
46.4

23.7
19.7
16.2
21.1
31.6

63.9
63.6
66.8
72.3
78.0

19.6
20.4
19.4
17.1
14.1

10.9
11.3
10.3
7.5
5.0

5.5
4.8
3.5
3.1
2.9

36.0
36.5
33.2
27.7
22.0

72.3
73.6
73.2
74.3
76.7

18.8
16.2
16.4
17.7
17.4

91.1
89.8
89.6
92.0
94.1

1.3
2.1
2.7
2.3
1.9

4.0
5.5
6.2
4.3
2.7

3.5
2.6
1.6
1.4
1.3

8.8
10.2
10.5
8.0
5.9

(1)

(2)

29.8
32.0
36.2
36.3
32.8

22.0
18.0
16.0
23.6
35.8

49.2
55.0
63.5
62.6
53.5

- - - _ _ -(3)-

2nd ar~d3rd
Percentage
Ba~rtl

1919-28
1924-33
1929-38
1934-43
1939-48
4th and St/,
Percentage
Bond

1919-28
1924-33
1929-38
1934-43
1939-48
Top 5
Perce~tt

1919-28
192433
1929-38
193443
1939-48
Lower 95
Percenlage
Barrd

1919-28
1924-33
1929-38
1934-43
1939-48

All shares hcre are arithnletic means of shares for each year of the decade.
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The distinctive characteristics of the type structure of income
at upper levels emerge clearly when we compare the shares for
the top 1 and the lower 95 percent (Table 32). Of the totalincome
of the top 1 percent group, only about a third is employee compensation, and roughly a fifth is entrepreneurial income. Service
incomes thus account on the average for only slightly more than
a half of total income. Of the total income of the lower 95
percent of the population, well over seven-tenths is employee
compensation, and another sixth is entrepreneurial income. Service incomes thus account on the average for nine-tenths of total
income here and property incomes for less than a tenth. This,
of course, confirms the familiar notion that total income, at the
upper levels, comprises a much greater proportion of property
incomes; and that it is the latter that swell the income excess at
the upper levels.
It will be recalled that the type structure of income for the
entire population revealed a steady increase in the share of
compensation of employees, a decline in the share of entrepreneurial income (but an upswing from 1929-38 to 1939-48),
a rise (up to the World War I1 decades) in the share of dividends
and interest combined, and a fairly consistent decline in the
share of rent (Table 27). The trends shown in the type structure
of income at the upper income levels in Table 32 are somewhat
different. True, here also there is an upward trend in the share
of employee compensation and a downward trend in the share
of rent: yet the former stops in 1934-43, and is not accelerated
beyond this decade as is the case in Table 27. The share of entrepreneurial income reflects the swing observed in Table 27, and
shows, on the whole, a rise from 1919-28 to 1939-48; and the
share of dividends and interest combined declines after 1924-33
rather than after 1929-38. In general, then, the trends in the
type structure confirm the suggestion that at the upper income
levels the property incomes are becoming less important and
entrepreneurial incomes more so.
In concluding this brief discussion one must uote that the
possible stability or limited range of the secular changes in the
size distribution of income (until the recent decade) may have
been associated with a variety of shifts below the surface.
Changes in the shares of the top, or for that matter of any,
income group in total income flow to individuals are caused by
shifts not only in relative importance of various types of inco~ne,

152

INCOME A N D W E A L T H

but also in the proportion of the countrywide total of each
income type reccived by the income group. The effects of both
inter- and intra-type shifts may be offsetting, and each in itself
may be a net result of conllicting and offsetting movements; and
the apparent stability, or slight changes, in the upper group
shares in total income may, therefore, conceal a variety of
underlying shifts. and be due partly to their offsetting character.
VI. DISTRIBUTION BY TYPE OF USE

The present part deals with levels and broad trends in: (1)
apportionment of national product between flow of goods to
consumers and capital formation; (2) structure of the flow of
goods to consumers; (3) distribution of capital formation among
its components. In addition, it treats briefly and selectively (4)
shorter-term changes in the decade averages in all three.
1. The shares o f j o w of goods to consuriers and capital
formation
The relevant totals arc given in Table 33. As already indicated,
flow of goods to consumers includes the value of all final goods
(commodities and services) either purchased by consumers or
retained by them for own consumption (e.g. foodstuffs retained
by farmers). For the basic period, 1919-38, the total includes
direct taxes paid by individuals, an item implicitly extrapolated
lo other decades by movements in consumer expenditures on
final goods. The flow of goods to consumers is a measure of
purchases rather than consumption and excludes the purchase
of residences, even for own use. The latter, so far as it applies
to new houses, is included in capital formation.
Capital formation includes new construction as well as substantial repairs and alteration, whether done on own account
or for sale; the sales of producers' durable equipment, including
munitions and other durable military materiel; changes in invcntories in the hands of business enterprises (but excluding, for
lack of data, changes in stocks in hands of governments); and
net changes in claims against forcign countries. Gross capital
formation does not allow for current consumption of construction and durable equipment, which is subtracted to yield
net capital formation. In both capital formation totals, the
inventories and claims against forcign conntries are on a net
basis, i.e., only their net changes are recorded.
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TABLE 33

Flow of Goods to Co~isurnersand Capital Formation, Current and
1929 Prices, U.S.A., 1869-1948
(All figures in billions of dollars: averages for overlapping decades)

I

I

Totals in Current Prices

I

I

I

I

Totals in 1929 Prices

I

I

The basic data are in ~VhtiorralPro(lzrct sirrce 1869 (NBER, 1946), Table 11-16,
p. 119. The averages here differ 1n minor detail from those published due to
minor revisions in net changes in foreign claims.
They have been carried beyond 1938 on the basis of Departn~zntof Commerce
estimates for the several components (see various National I,rco,ne issues of the
S,irvej, of Cu~retrtBt,si,ress and the discussion in Part I, Sections 2 and 3).

In estimating these two major divisions of national product,
nulnerous difficulties are encountered and approxiinations made
that impose qualifications on the accuracy of the results. The
lnost important for the estimates of the flow of goods to consumers are: (i) the difficulty of distinguishing the part of 'mixed'
goods that goes to ultimate consumers from that used by business enterprises and governments for intermediate consumption;
(ii) the problem, nlentioned in Part I, of measuring transportation and distribution costs to be added to output of finished
conlmodities at producers' prices; (iii) the need to estimate the
service category for decades prior to 1919 on the basis of
scattered sample studies of consumer expenditures. The major
quaEcations on the estimates of capital formation are: (i) the
difficulty, particularly for decades prior to 1919, of getting an
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adequate estimate of the volume of new construction (our estimates extrapolated for the decades prior to 1919 by consumption
of codstructiot~materials may, judging by Raymond Goldsmith's recent estimates, be on the short side because of the
failure to include builders' profits); (ii) the possible shortages
in the item of durable equipment during World War I because
of omission of production of government arsenals (see relevant
comment in Part I); (iii) the limitation of inventories to stocks
held by business, and the rough approximations employed in
estimating this component prior to 1919; (iv) the rough estimate
of capital consumption based on constant life periods for construction and producers' durable equipment, and a straight-linc
basis of allocation. Furthermore, there are numerous problems
and resulting limitations on the accuracy of results in converting
totals in current to those in 1929 prices. These are particularly
acute for producers' durable equipment, consumers' durable
commodities, and the service category - groups in which price
movements are especially dficult to measure either because of
large and frequent quality changes or because of almost complete absence of data.
It is impossible to present a meaningful picture of the statistical framework underlying the estimates in Table 33, or to
convey a correct impression of the varying soundness (or unsoundness) of the several parts, without a detailed description
of sources and methods. The latter are provided in the several
publications of the National Bureau repeatedly referred to, and
the technical and critical reader will have to consult them. Here
one can only suggest the general character of the estimates; and,
in presenting the conclusions that they indicate, attempt to
convey the shade of signiticance which the author attaches to
them. But even if the description here accurately reflects my
judgment of validity and significance, it is still a judgment
subject to review by other, perhaps more critical students, and
to change by the accumulation of more data and of better
estimates.
The shares of flow of goods to consumers and capital formation in national product, in both current and 1929 prices, give
the general impression of moderate changes until the recent
decades affected by the major depression of the 1930's and the
World War 11 upheaval and its consequences in the 1940's
(Table 34). In the decades affected by the 1930 depression the

TABLE 34

Percentage Distribufioii of G.1V.P. mrd N.N.P. between Flow of Goods to Consun~ersand Capital Formatio~z,
Current and 1929 Prices, U.S.A., 1869-1948
Gross National Product

Net National Product

-

Current Prices

1929 Prices

Current Prices

Flow of
Goods to

Gross
Capital
Formation

Flow of
Goods to
Consumers

Net
Capital
Formation

1929 Prices
Flow of
Goods to
Consumers

Net
Capital
Formation

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

80.9
80.4
80.7
79.4
78.7
78.1
79.7
80.7
79.3
78.0
78.7
82.4
85.6
76.0
71.8

19.1
19.6
19.3
20.6
21.3
21.9
20.3
19.3
20.7
22.0
21.3
17.6
14.4
24.0
28.2

77.5
78.0
78.4
76.5
75.6
76.3
78.1
78.8
78.2
78.5
79.3
82.9
86.7
81.8
78.1

22.5
22.0
21.6
23.5
24.4
23.7
21.9
21.2
21.8
21.5
20.7
17.1
13.3
18.2
21.9

87.6
86.3
86.8
86.2
85.8
85.4
87.1
88.4
87.5
87.3
88.6
93.0
97.7
87.2
86.5

12.4
13.7
13.2
13.8
14.1
14.6
12.9
11.6
12.5
12.7
11.4
7.0
2.3
12.8
13.5

85.7
85.0
85.4
84.2
83.7
84.4
86.1
87.3
87.5
88.5
89.4
93.7
98.3
92.3
92.1

14.3
15.0
14.6
15.8
16.3
15.6
13.9
12.7
12.5
11.5
10.6
6.3
1.7
7.7
7.9

80.0
79.2
78.9

20.0
20.8
21.1

77.2
78.0
81.8

22.8
22.0
18.2

86.5
87.1
90.6

13.5
12.9
9.4

84.8
86.8
93.2

15.2
13.2
6.8

'

0
'

Averagc of
Perccnfogcs:

Decades
1-5
610
11-15

Derived from Table 33
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share of capital formation is small, and it1 those including
World War I1 that of gross capital formation in current prices
unusually large. But the movements in the shares even prior to
1924-33 are not insignificant: in general, the share of capital
formation tends to rise from the beginning of the period to a
peak around the end of the 1890's and then to decline, with
minor interruptions, to 1919-28. Any attempt to secure either
an average for the period or a reliable gauge of the long-term
trends must contend with the limitations that these swings in
the ratios in the early decades or their gyrations in the recent
decades introduce.
Bearing these limitations in mind, we summarize the evidence
in Table 34 as follows:
(i) Oil the average, gross capital formation accounts for about
a fifth of gross national product, and flow of goods to consumers about four-fifths. When current consumption of durable
capital is subtracted from capital formation and gross national
product, the share of net capital formation is naturally lower,
averaging somewhat over a tenth.
(ii) There are fairly consistent differences between the distributions in current and in 1929 prices. Through most of the
period, and particularly prior to World War I1 (with its attendant adjustment for overpricing of war production), the share
of capital formation in national product (gross or net) in current
prices was lower than the share in totals in 1929 prices, indicating a difference in price levels implicit in flow of goods to
consumers and in capital formation - a point discussed below.
(iii) The shares of flow of goods to consumers and of gross
capital formation in gross national product do not display any
marked long-term trend. In current prices, the arithmetic means
of the share of gross capital formation for three groups of five
decades rise slightly; but the rise is so small as to be insignificant.
In 1929 prices there is some suggestion of a decli~lein the share
of gross capital formation; but here also prior to 1924-33 the
decline is so small as to be within the bounds of possible margins
of error. Only during the 1930 depression decades is the decline
sharp, and the recovery in the war decades is limited by the
allowance for overpricing of war production (which does not
affect the estimates in current prices in columns 1 and 2).
(iv) In the distribution of net national product between flow
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of goods to consumers and net capital formation, longer-term
trends are more apparent. In current prices the share of net
capital formation drifts downward from 13.5 percent in the
first to 12.9 in the second group of five decades; but the decline
from the last quarter of the nineteenth century to the k s t of the
twentieth is really much greater. The average share for decades
1-6 is 13.6 percent; for decades 7-11,prior to the depression of
the 1930's, 12.2. The share of net capital formation in 1929
prices declines even more markedly: from 15.2 percent for
decades 1-5 to 13.2 for decades 6-10; or from 15.3 for decades
1-6 to 12.2 for decades 7-11. The effect of the 1930 depression
was to reduce further and drastically the share of net capital
formation in both current and 1929 prices; and for the totals in
1929 prices, although it recovered during the recent decades,
the share was far short of the levels prevailing prior to the
1930's - a n effect largely of the correction for overpricing of
war production.
We may now comment briefly upon the four observations
first made.
(i) The rate of net capital formation to national income for
the whole period averages between 11.5 and 12 percent. The
components of the former will be discussed in Section VI-3;
what we are interested in here is the significance of this rate as
a rate of saving by individuals. Net capital formation falls short
of total individuals' savings, at least by the part that individuals
pay for their transactions in capital assets (brokers' fees and the
like). On the other hand, net capital formation is too large by
the amount iinanced out of undistributed profits of corporations
and current revenues of governments. (During wartime huge
savings by individuals can be absorbed in current expenditures
by government on goods used in the armed conflict and not
offset by any recorded accunlulation of capital.)
Judging by the results of Raymond Goldsmith's study of
savings since 1896, during periods other than those of war and
acute depression (like the 19301s), individuals' savings constituted only seven-tenths of the total (equivalent to net capital
formation), two-tenths being accounted for by corporate savings
and one-tenth by government. Hence a rate of, say, 12.9 percent
(Table 34, column 6) for 1899-1908 meant a rate of savings by
individuals (out of their total income) of some 9 percent (or
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slightly larger, because the denominator - individuals' incomes
-is slightly smaller than total national income). Thus the average level of savings by individuals suggested by the figures in
Table 34 is about 10 percent - higher in the last quarter of the
nineteenth century, lower in the first quarter of the twentieth,
and certainly lower during the first half of the twentieth.
The significance of such a level would be clearer if comparison
could be made with data for other countries. Offhand, the
savings proportion seems quite moderate, considering the high
level of per capita income and its rapid rate of growth over the
period. If this inlpression is coniirmed by further study, it will
provide an invportaut clue in the analysis of the country's
economic growth. For it immediately raises a question as to the
forces and pressures that brought about the high level of consuniption and such a moderate level of the savings proportion;
and the effect of both on the product per capita.
(ii) The differences noted between the shares in current and
1929 prices, and between the longer-term trends in the distributions of gross and of net national product, imply differences in
price movements as well as between capital consuniption and
other relevant totals (Table 35).
The price indexes in columns 1-3 are derived by dividing the
dollar values of each major category in current prices by its
dollar values in 1929 prices. Since in the process of estimation
several components are distinguished within each category, and
the price adjustment is made separately for each, the indexes
are a combination of possibly divergent price trends; and their
full explanation must await the distinction of components in
Sections VI-2 and VI-3. But it is relevant to the results here that
the price indexes implicit in capital formation show a greater
rise, either from the 1870's to the 1920's or beyond them to
date, than do the prices irnplicit in flow of goods to consumers;
and that prior to 1909-18 the level of the former is lower. It is
because of this difference that shares of capital formation in
totals in 1929 prices are higher than its shares in totals in current
prices, for all decades before the 1920's.
It is possible that the differences between the price levels and
trends are due to the errors and crudities of our estimates, and
that no signscance should be attributed to them or to the
differences between the shares in current and in 1929 prices.
One is tempted to accept such a view after considering closely
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the details of the procedure: the price adjustment of the service
sector in the flow of goods to consumers was made on the
assumption that the movement of prices of services was not as
great as that of prices of commodities - by a ratio suggested in
the light of data (scanty at that) for the 1920's and 1930's; and
there is the perennial problem of changes in quality. Yet one
cannot but assume that a substantial part of the difference in
price levels and trends is genuine. Prices implicit in capital
formation are dominated by costs of construction - a very large
fraction of capital formation - whereas prices implicit in flow of
goods to coiiumers are dominated byprices of mai~ufactured
TABLE 35

Price Itidexes iirnplicit in Flow of Goods to Co~~suiners
and in Capital
Formation, w d the Ratio of Capital Cortsumption to G.N.P. and
G.C.F., U.S.A., 1869-1948
(Based on averages for overla~~inr!
decades)
Implicit Price Indexes
1929= 100

3
-0

z

Decade

Capital Consumption as Percent of

G.N.P.
G.C.F.
--Flow of
Goods
to Con- G,C,F, N,C,F. Current
1929 Current
1929
sumers
Prices Prices Prices Pnces
(1)

(2)

(3)

(4)

((5

(6)

(7)

58
66
96

49
62
116

51
65
137

7.5
9.2
12.9

9.0
10.1
12.2

37.6
44.0
63.4

39.2
46.1
68.5

Average of
Percci~lages:

Decades
1-5
6-10
11-15

Derived from Table 33.
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perishable goods (foods, fuel, etc.). The latter may have risen
much less than costs of construction. The conclusion suggested
by columns 1-3 of Table 35 is therefore acceptable, at least as a
tentative hypothesis. And its implication is important: a constancy in the shares of flow of goods to consumers (essentially
consumer expenditures) and capital formation (essentially
savings) in totals in current prices might have meant a downward drift of shares of capital formation in totals in constant
prices- because of the lesser rise of productivity in the production of capital goods than in the production of consumer
g0ods.l
(iii) One conclusion, bearing upon the comparative movelllent in the shares of gross and of net capital formation, implicit
in Table 34 is brought out clearly in Table 35 - the rise in the
proportion that capital consumption forms of both gross
national product and gross capital formation. Concentrating
our attention on estimates in 1929 prices, we observe that the
share of capital consumptio~lin gross national product rises
from about 9 to about 11 percent - before the jump in the last
decade. Its share in gross capital formation is naturally much
larger, rising from about 40 percent in the early to about 50 in
the later decades (prior to the marked effects of the depression
in the 1930's and of World War 11 in the 1940's). The rise in
the share of capital consumption in gross capital formation is
relatively greater than the rise in its share in gross national
product: the average for the former rises from 39.2 in the &st
group of five decades to 46.1 in the next, or about a sixth; the

' This conclusion flies in the face of common opinion that technical progress
and productivily have been much more marked in the production of capital
goods than in that of consumer goods - with usual reference to machinery and
equipment. This impression may be correct when one compares machine tools
and, say, such a consumer good as services of barbers - although even here our
inability to have prices reflect quality changes in the former would lead to an
underestimate of the dilference in practical estimation. But it must be remembered
that: (i) the rise in productivity in production of manufactured consumer goods
and of mineral fuels has been quite great, apparently much greater than in construction; (ii) the rise in prices of services, a major component in flow of goods
to consumers, may have been much milder than, say, in costs of construction,
not because of a greater rise in productivity in the former but because of greater
supply of services permitted by more education and training (in turn associated
with the rising product per capita and standard of living); (iii) the net change in
the inventory component in capital formation is heavily dominated by raw
materials, wl~nseprice movements may reflect a lower rise in productivity than
the prices of finished consumer goods. It is true, however, that if proper price
indexes for producers' durable equipment could be derived, the levels in columns
2 and 3 would be higher in the early decades, and their uise in the 1920's less
marked.
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average for the latter rises from 9.0 to 10.1, or about an eighth.
Because of this difference the share of net capital formation in
net national product declines more than the share of gross
capital formation in gross national product (in constant prices,
see Table 34, columns 4 and 8).
For at least one component of capital formation, producers'
machinery and equipment, quantities in constant prices, as we
estimate them, may conceal a marked rise in capacity. For
example, a total of such equipment, in 1929 prices, may have
capacity for much greater productive performance when measured for 1920 than when measured for 1910. Hence, mere
'replacement' may signify increase in productive capacity; and
in subtracting capital consumption from current flow of gross
capital formation, with both subtrahend and diminuend in constant prices, the former is given too large a value and the difference, therefore, is in fact too small. This has an obvious bearing
upon the increase in the ratio of capital consumption to gross
national product. So far as the increase is caused by consumption of durable equipment, it means - other conditions being
equal - that less additional net capital formation, as we measure
it, is needed for an increased volume of total output. If total
output, represented by gross national product, is expected to
increase 5 percent, necessitating an increase in reproducible
capital stock of 5 percent, net capital formation must amount
to 15 percent of gross national product if the ratio of reproducible capital to g.n.p. is 3.0. But less net capital formation would
be needed if we allow for the fact that, in replacing capital consumed during the period (i.e. with net capital formation=O), the
productive power of the existing capital stock is raised so that
it can help to turn out 1 of the 5 additional percent of g.11.p.
expected. Under these conditions net capital formation required
would be only 12 percent of gross national product. It follows
that mere 'replacement' of capital stock means increase in its
productivity, and a rise in the ratio of capital consumption to
total output means, other conditions being equal, a declining
need for net additions to capital stock- and thus provides a
rationale for a declining ratio of net capital formation in total
output. Indeed, it is easy to demonstrate that the ratio of net
capital formation to net national product would decline under
these conditions, since a change in the ratio of capital consumption to gross uational product will produce a change in the ratio
L
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of net capital formation to g.n.p. and hence a similar change in
the ratio of n*l capital formation to n.n.p.1
(iv) The decline in the ratio of net capital formation to
national product in current prices, observed even prior to the
drastic reduction in the former caused by the great depression
of the 1930's, means a downward trend in individuals' rate of
savings. Since per capita income receipts, even when adjusted
for price changes, have risen markedly over the period (i.e. from
the last quarter of the nineteenth to the first quarter or first half
of the twentieth century), this downward movement of the
savings rate is significant and calls for explanation.
Although a full explanation of this trend is not attempted
here, three general observations are in order. First, differences
in the savings-income proportions of individuals at low and high
income levels at a given point of time are not necessarily associated with the long-term movement of the average savings
proportion. That in any cross-section analysis the savings proportion rises as income rises is no ground for assuming that
with a secular rise in income levels the savings proportion will
also rise. For secular changes mean changes in the whole complex of goods and services and in the pattern of life of the
population; and they may cause a decline in the savings proportion as income per capita rises. The reversal of cross-section
relationships between two variables when the latter are studied
over time is quite common; and the stability (or more accurately
the decline) of the savings proportion over time should not come
as such a surprise.
Second, the secular decline in the net savings proportions,
suggested by the figures, is traceable to the pressure exercised
for a higher standard of living in an economy in which the
consumer is sovereign and free, combined with the processes of
This can be illustrated by the following arithmetical example. Assume caoital
at bezinning of year is 300; 8.n.p. 100 ( f i r the year), expectid increase in Cn.p.
5 percent, so that net capital formation is 1 5 percent of g a p . ; if capital consumotion is. say. 10 Dercent of E.n.D.. the rate of net c~a~ ~~ i=t-a~formation
l. ~to
n.n.0.
..
~~~~.
~ ~ is l j o u t of 90 6i 1G.i percent. &sit nextthat 'tevlacement' of c a ~ i t aoermiis
l
111: samc 300 u ~ ~ iof-cap:tal
rs
to produ:c 101 units'of g.n.p. l l i e cipital:output
ratio is tllco ).')i; tlle sto-k n2ccssxy to proJocc I05 units ~s lOjx2.97, or 312.
300
12. m c l . thcwfore.
13.3-rncrcent
S e t cnoit31 form.lti~11n:uclcd ir then 312-~~ .
.or
~
-.-,~ . ,....
~
-- -~
~--~
of n.n.b, of 90.IFwe assumea ratio oicaoitai consumotion to r.n.0. of20 oercent
~

~

consumption to-6.n.p:

~

~~~
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urbanization, shifts from entrepreneur toward employee status,
and the numerous aspects of life connected with these major
changes in modes of living. Data do not permit a satisfactory
calculation of the effects of the shift from the countryside to the
city, from large to small families, from pursuit of one's own
business to work for large business units in which economic
success is a matter of investing in oneself (not included in net
capital formation) rather thau of accumulating capital. But that
all these factors have significantly affected the saving habits of
the population and made for lower savings rates can hardly be
doubted.
Third, what requires explanation and is in a sense most
puzzling is the rise in the savings proportion suggested by the
rise in the shares of net capital formation from the first decade
to the 1890's. Even if we assume stability in the savings proportion for individuals - a likely inference since the proportion
of net capital formation financed out of undistributed profits
of corporations and current revenues of governments may have
increased from 1870 to 1900 - one may still aslc why such
stability prevailed when the shifts in patterns of living were
making for a decline in savings proportions of the type that
became apparent in the twentieth century. The reasons may lie
partly in changes in inequality in the distribution of income by
size, partly in the very rapidity of growth of real income per
capita.l
Some of the conclusions suggested by Tables 33-35 will
become more meaningful as we observe the weight and movement of the components of flow of goods to consumers aud of
capital formation. But before turning to them we make one final
comment on the preceding analysis. Capital formation has been
defined to include new residential housing, but not the flow of
consumers' durable colmnodities (furniture, heavy housefurnishings, long-lived household appliances, and most important in recent decades, passenger motor cars). It may be argued
that purchases of such durable commodities represent investment just as much as purchase of a house, and that they should
be included in capital formation rather than in flow of goods to
consumers.

' For further discussion of this and related points see my paper, 'Proportion
of Capital Formation to National Product', presented at the 1951 meeting of
the American Economic Association, and published in the Anw icon Econon~ic
Revicir, Vol. XLl1, No. 2, May 1952.
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The validity of this argument is questionable, since individuals
do not in fact seem to treat purchases of consumer durable
commodities as investment similar to that involved in purchasing
a house; nor do they, at least in the United States, have as nli~ch
opportunity to choose between buying and renting consumer
durable commodities as they have between renting and buying
residences. But just to see the effects of including consumer
durable in capital formation, we have made a simple illustrative
calculation (Table 36).
We have assumed that: (i) the life period of consumers'
durable commodities was constant at ten years, and that a
straight-line basis for allocating depreciatio~lover the ten years
is permissible; and (ii) the yield on consumer durable commodities, which has to be entered undcr flow of goods to
consumers if the commodities are consumer capital, is equal to
that of prime grade bonds. Both assumptions are extremely
crude. In fact, the life period for the total of consumers' durable
comnodities may have changed over the decades covered in our
anaiysis, since introduction of the passenger automobile may
have reduced the average life span; and almost certainly the
curve descriptive of depreciation over the life is not a straight
line, but drops markedly in the first year or two and then
declines more moderate1y.l Also, the net return to the consumers owning these goods might have been better approximated at a somewhat higher and more stable level than that
characteristic of bond yields. But refinements of the procedure
did not seem warranted, since the major results of the calculatioll
were not liltely to be significantly affected.
The inclusion of consumer durable commodities in capital
formation increases the latter, adds the net yield on the stock
of coi~sumerdurables to national product, and replaces consumer durables in the flow of goods to consumers by the much
smaller item of its net yield. The calculations were made for
totals in 1929 prices alone, as a matter of sinlplicity: the results
In Tlic Strnctiwe of rlze Anieriean Eco~~oiny,
Papi I (National Resources Com;
mittee, 1939, Washington, p. 376), the calculation of the stock of consumers
durable commodities assumes a life of S years for passenger automobiles and
of 10 yean for the rest of consumer durable commodities. In his study of
savings in the American economy (in process) Raymond Goldsmith assigns
life periods to various categories of consumers' durable commodities, ranging
from 5 to 20 years; and allows for a cumilimear type of allocation for passenger
cars. 'ln recent decades the composite average would work out close to a 10-year
life.
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TABLE 36 (Conelurlerl)
B. PERCENTAGE SHARES AND KATIOS

&

g

Decade

Z

-

1
2
3
4
5
6
7
8
9
10
11
12
13

1879-88
1884-93
1889-98
1894-03
189948
190413
1909-18
1914-23
1919-28
192433
1929-38
1934-43
1939-48

Shares in G.N.P.

Shares in N.N.P.

Flow of
Goods
to Con.
sulners

Flow of
G.C.F.

(1)

Percentage Capital
-Consumption
is of:

pz

N.C.F.

G.N.P.

G.C.F.

(2)

(3)

(4)

(5)

(6)

71.7
69.3
68.6
69.5
71.4
72.3
71.7
71.6
71.3
75.0
79.5
75.3
71.8

28.3
30.7
31.4
30.5
28.6
27.7
28.3
28.4
28.7
25.0
20.5
24.7
28.2

82.6
81.5
81.6
82.3
84.1
85.5
85.8
86.6
86.4
92.5
99.2
91.4
90.1

17.4
18.5
18.4
17.7
15.9
14.5
14.2
13.4
13.6
7.5
0.8
8.6
9.9

13.3
15.0
15.9
15.6
15.1
15.5
16.5
17.2
17.5
19.0
19.9
17.6
20.3

46.8
48.8
50.8
51.0
52.9
55.9
58.2
60.7
60.9
75.7
97.0
71.4
72.1

70.1
71.7
74.6

29.9
28.3
25.4

82.4
85.7
91.9

17.6
14.3
8.1

15.0
16.4
18.9

50.1
57.7
75.4

sumers

Averor* of'
PeI'cc~ltages:

Decades
1-5
5-9
9-1 3

for totals in current prices would not have been much different.
Also, rather than extend the series of consumer durables back
to 1859 (to get depreciation and stock figures for 1869-78), we
limited the results to the decades beginning with 1879.
The effects of the change in definition can be briefly summarized.
First, the share of capital formation in the national product
is inevitably larger and that of flow of goods to consumers
smaller. Whereas in Table 34 the share of gross capital formation in gross national product averaged about a fifth, in Table
36 it is well over a quarter. The share of net capital formation
averaged about 11 percent of net national product under the
narrower definition, and was about 13 percent under the wider.
Second, widening the definition of capital formation does not
affect significantly whatever trends are observed in the share of
capital formation in national product. The downward drift,
rather mild and somewhat doubtful, of the share of gross capital

SIMON KUZNETS

167

formation in g.n.p., is also observed in Table 36 and is also
quite mild. Indeed, the major change is in the war dominated
decades (lines 12 and 13) where the inclusion of consumer
durables, whose production was greatly restricted during the
war, tends to damp the rise in the share of gross capital formation so conspicuous for these decades in Table 34.
Third, here too the share of net capital formation in net
national product declines markedly, and more than the share of
gross capital formation in gross national product. And the
factors involved, the rise in the ratio of capital consumption to
gross national product and to capital formation, and more
specifically the greater rise in tile latter ratio than in the former,
are revealed here (columns 5 and 6) as they were in Table 35.
We infer that the inclusion of consumers' durable commodities in capital fonnation, while naturally affecting the levels of
the shares of the two mitjor categories of national product, does
not affect their longer-term trends or the swings in them.

2. Compoizents offlorv of goods to corzslrmers
In the original study of commodity flow and capital formation
the guiding classification was, after distinguishing consumer
from producer goods, by durability - by the length of the period
in which the good is used by ultimate consumers. This criterion
was stressed for two reasons. First, the study was directed at
segregating capital formation, or investment, from flow of goods
to consumers, and the durability of a commodity, e.g. the fact
that it may continue to retain its physical form and usefulness
for a long time after its use begins, nught in and of itself be
ground for treating it as an item of capital stock - as the discussion of Table 36 suggested. Second, the study was aimed at
providing data for analysis of short-term fluctuations associated
with business cycles; from this standpoint, differences in darability of goods in ultimate use are important because they spell
differences in response of demand to short-term changes in the
ecoilomic scene. Hence the classification of the flow of goods
to consumers into four groups: perishable commodities; semidurable commodities; durable commodities; services not embodied in co~nmodities- with a segregation of rent from other
services in the estimates in current prices (Table 37).
Perishables are commodities which in ultimate use do not last
beyond six months: food, tobacco, drugs, paper and certain
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types of paper products, fuel, and the like. Semidurables are
commodities which, by and lasge, last in ultimate use well over
six months but not more than three years: clothing; lighter
housefurnishings; toys, games, etc.; and tires and tubes. Durable
commodities last well over three years: furniture and heavy
housefurnishings;jewelry and musical instruments; luggage and
books; passenger cars; and the like. Services not embodied in
commodities range from professional advice rendered to individuals by physicians and lawyers, through personal service
either to individuals directly or to their possessions (barbers,
cleaners, etc.), to domestic service. The classification is necessarily based upon the dominant characteristics of commodity
groups, and does not take account of the fact that in the hands
TABLE 37

Percentage Distribution of Flow of Goods to Coizsumers, by Major
Comnponerzts, Curre~ztaizd 1929 Prices, U.S.A., 1869-1948
A. CURRENT PRICBS

Commodities

3
P

z

Decade

Perishable

Semidurable

(1)

Services
Durable

Rent

Other

Total

12.8
13.9
14.3
13.0

14.7
17.4
22.1
21.9

27.5
31.3
36.5
34.9

(3)

Average of
Pementoges:

Decades
1-5
6-10
11-13
11-15

45.5
43.8
37.9
39.9

18.9
16.7
15.6
15.3

8.1
8.3
10.0
9.8
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TABLE 37 (Corrcluded)
B.

No.

Decade

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1869-78
1874-83
1879-88
1884-93
1889-98
189rM3
1899-08
1904-13
1909-1s
1914-23
1919-28
192433
1929-38
1934-43
193948

Average of
Perrentoges:
Decades
1-5
6-10
11-13
11-15
Average qfI,nplicit
Price Ir~dexes:
Decades
1-5
6-10
11-13
11-15

1929 PRICES

Perishable
(1)

Semidurable
(2)

43.0
45.0
45.1
44.0
44.4
44.7
43.7
42.5
42.0
40.6
38.7
38.5
41.5

58.0
58.5

44.3
42.7
39.6

Durable
(3)

Services
(4)

19.2
18.3
18.1
18.4
18.1
17.4
17.1
16.8
16.6
15.7
14.9
14.9
14.0

8.5
8.3
9.0
9.9
9.8
9.3
8.9
8.6
8.7
9.2
10.6
10.2
8.6
8.2
8.3

29.3
28.4
27.8
27.7
27.7
28.6
30.3
32.1
32.6
34.6
35.8
36.4
35.9
33.8
33.2

18.4
16.7
14.6

9.1
8.9
9.8
9.2

28.2
31.6
36.0
35.0

55.8

60
68
91

97

60
66
100

53
62
97
103

57
64
95
95

I

the Department of Commerce data published (for years since 1929) in theS~irvej

of Current Brtsittess (particularly July 1947 Supplement, July 1950, and January
1951).

of some individuals a new passenger car may not last a year,
and in the hands of other individuals a suit or pair of shoes
may last well over three years. Also, the durability criterion is
applied to the period of life of the good in question, not to the
life of its results: the physician's service ends its life the moment
the consultation is completed, but its results may last for years
to come.
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In consideru~gthe structure of flow of goods to coi~sumersby
these major components it should again be noted that only the
commodity components are estimated directly. The service
component is derived as a residual for the basic period 1919-38,
from estimates of national income by type of payment, extrapolated for earlier decades on the basis of scattered budget
studies yielding a ratio of consumer expenditures on services to
their expenditures on commodities, and extrapolated forward
on the basis of Department of Commerce direct estimates of the
volume of services. Also, the adjustment for price changes is a
particularly difficult problem for both the services and the
consumers' durable commodities.
These qualifications do not affecl significantly the broad levels
and trends suggested by Table 37. Perishable commodities
account for by far the largest share of flow of goods to consumers- somewhat over four-tenths on the average. Semidurable commodities account for about a seventh, and durables
for somewhat less than a tenth. All commodities combined
account, therefore, for about seven-tenths; services not embodied in commodities for about three-tenths.I
Even though the distinction among the components in Table
37 has been devised largely for the study of short-term changes,
the distribution reveals fairly pronounced long-term trends. The
shares of perishable and seinidurable commodities decline, for
the totals in both current and 1929 prices. If we disregard the
last two decades aEected by World War I1 and the restrictions
on the production of consumer durables, the combined share of
perishable and semidurable commodities declines from 63-66
percent at the beginning of the period to 53-55 percent at the
end. The shares of durable commodities and services both rise;
within the latter the share of services other than those represented by rent rises most conspicuously.
These long-term movements in the structure of flow of goods
to consumers can be compared with differences in the structure
of consumer demand among income classes in cross-section

' .\I1 direct services of pitbl~cutilities 13 cotlrurners arc in t l ~ csxvicc cum.
poncnt. Thc share of services in n;ttional income, allowing bout 10 percent for
nct ca~itiilfornlaiioli. is t bout 27 Pcrccni dr a little nlolc ihnn half of the share
ofsuriicc i,rc/rt.arie.r in ndtionnl incolnr., ilccording to tlic analysii in I'nrt 1V. The
reason, ofcourse, is that n 13rge proportion 01 the acti\'itiec 01 ser\icc industries
is for
rather
t~~-~
h m ult~m:itcconsumerc: 2.c. m ~ i o =urooortions
r-~.
of
~..other inllustri2z
~..~~~~trade. the trnnsoortation and oublic utilities crouo.
.. finance.. -sovernrnent. and
even ihe service'industries proier (e.8. lawyersi,
~~

.~
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analysis. The distribution most suitable for this purpose is given
in the Study of C o n m e r Expenditures in the United States for
1935-36.'

I-~2;:-

I

1 I I 1 I 1
Commodities

Family h o m e
Group
Under S 1,000
S1,OOO-$2,000
$2,000-$3,000
$3,000-$5,000
$5,000 and over
All families

1

58.0
50.8
44.6
40.4
30.5

47.4

1

Services

"midurable

Durable

Total

Classi"d as
such

7.6
8.8
10.1
11.1
13.0

5.3
8.2
10.2
10.8
12.6

29.1
32.2
35.1
37.7
43.9

11.0
14.4
17.4
20.0
25.9

9.6

1

8.8

1

34.2

1

16.3

1

Housing
18.1

17.8
17.7
17.7
18.0
17.9

There are some similarities and differences. The long-term
decline in the share of perishable commodities and rise in the
shares of durable commodities and total services are similar to
the movements of the shares of these categories in total expenditures from the low to the high income groups, in the crosssection comparison. But, whereas the share of semidurable
conlmodities declines over time, it rises, at a point of time, from
the low to the high income groups; and, whereas the share of
rent in the flow of goods to consumers rises slightly over time,
the corresponding share in cross-section analysis is about the
same at the different levels of the income distribution.
One explanation of both the similarities and differences is
suggested when we look at the structure of expenditures for farm
and for urban families in the cross-section analysis. For the
same income range, say the rather typical one of $1,250 to
$1,500 per family, the proportion spent on the major perishable
commodity - food - is larger for farm than for urban families 46.2 percent against 35.0; that spent on the major semidurable
commodity - clothing - is also higher for a farm than for an
urban family- 9.9 percent against 9.0; that spent on major
durable commodities - automobiles and housefurnishings - is
higher for a farm than for an urban family - 11.4 percent against
9.7; that spent on housing is lower for a farm than for an urban
(National Resources Conlmiltee,
SeeFaniily Expendilw irz the U~~iledStales
June 1941, Washington, D.C.) particularly pp. 32-4 and 185-92. The figures cited
are from Table 100, p. 34.
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family - 12.0 percent against 19.9 percent; and that spent on
other services (other transportation, medical care, recreation,
education) is also lower for a farnl than for an urban family 7.5 percent against 9.0 percent.l These differences between the
countryside and the city in the structure of consumer expenditures must be combined with what we know of the long-term
responsiveness of demand for various types of consumer goods
to increases in income to explain the trends that emerged in
Table 37. The marked downward trend in the share of perishable
commodities and the upward trend in that of services other than
housing are due to the fact that both the general structure of
human wants and the shift of population from the countryside
to the city made for a reduction in the relative weight of foods
and an increase in that of such services as transportation,
medical care, recreation, education, and the like. The downward
trend in the share of semidurable commodities and the upward
trend in that of housing, despite the rise of the former and
stability of the latter in the cross-section analysis, are due largely
to the shift from the countryside to the city, and perhaps partly
to the depressing effects of the rising demand for durable commodities. Only the long-term rise in the share of durables is in
contlict with the difference in shares between the countryside
and the city - an indication that the upward trend in this share
is due to a real change in consumer preferences, associated with
technological innovations that served to modify the structure of
consumer demand.
Despite the differences, there is rough agreement between the
trends in the shares in Table 37 and cross-section differences in
Lhe structure of flow of goods to consumers. This contrasts with
the disagreement between longer-term trends and the crosssection differences in the distribution of total income between
expenditures and savings: in cross-section analysis, the ratio of
savings to income increases rapidly as we rise from lower to
upper income brackets whereas, as was shown in Section VI-1,
the share of capital formation (and presumably savings) failed
to rise, and indeed declined somewhat, over a period during
which the income per capita increased appreciably.
It is not difficult to reconcile these diEercnt relations between
the results of the analysis of long-term changes over time and
the results of cross-section analysis. The long-term rise in income
See ibid, Table 146, p. 51, and Table 180, p. 61.
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is presumably accompanied by a rise in the demand schedules
of consumers, by a shift to higher per capita consumption levels.
It is, therefore, not only possible but extremely likely that a
long-term rise in per capita income will not be accompanied by
a long-term rise in the proportion of income saved. At the same
time, the shiit to higher consumption levels means that wider
groups of consumers could satisfy wants in a way that was
previously possible only for consumer groups at the higher levels
of the income pyramid. In general, consumer needs for perishable foods and fuel are satiatedmost easily and, beyond a certain
consunlption level, so are the needs for clothing. In this respect
the structure of needs reflects characteristics of human nature
at large, common to all classes in the income distribution. It
follows that the change in the structure of flow of goods to
consumers, associated with a rise in income per capita over time,
will reproduce in a rough way the differences in structure among
income classes in cross-section analysis- qualified, as already
indicated, by the effects of country-to-city shifts of population
and of expenditure totals.
Table 37 reveals some disparities between the shares based on
current and on 1929 prices. In general, the shares of perishable
and semidurable commodities are lower and those of durable
commodities and services higher in totals in 1929 prices. Also,
the downward trend in the shares of perishable and semidurable
commodities is less appreciable for the distribution in 1929
prices than for that in current prices. These differences are due
to differences in the levels and trends in the implicit indexes,
shown by averages at the bottom of columns 1-4. But the
extrcmcly rough charactcr of [he price indexei leaves little confidencc in thc reliability of thc dilfcrences. Tlie price index for
consumer durable co:n&odities fails to take
account of
the introduction of new commodities and of the marked decline
in their cost: the fact that it rises more than the indexes for
perishable and semidurable commodity prices is a strong indication that it fails to a much greater extent to allow for changes
in quality and introduction of new items and that it reflects
largely the price movements of the older and progressively less
important commodity categories. And as already indicated,
price movements estimated for the service component are the
roughest of approximations. It would seem, therefore, safer not
to assign much significance to the differences in either levels or
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trends in the shares of the components between the distributions
in current and in constant prices. The latter are needed if an
adjustment for movements of prices is to be made, ail adjustment that is better than none for some purposes. But its results
cannot be relied upon for significant inferences here.
As already noted the components in Table 37 have not been
distinguished with an eye to revealiilg differences in long-term
trends. Each, therefore, includes subgroups that diverge widely
with respect to rate of long-term growth. The perishable component includes the slowly growing non-manufactured foods
and the rapidly growing liquid fuels (for use by passenger cars).
The semidurable component includes the slowly growing dry
goods and notions and the rapidly growing tires and tubes. The
durable component includes the slowly growing items of furniture or china and household utensils and such rapidly growing
items as electric household appliances, radios, and passenger
automobiles. The other service component includes rapidly
growing items such as the services of electric and other utilities
and slowly growing items such as domestic service.
Estimates of flow of goods to consuniers, at cost to the latter,
are available, over a sufficiently long period, only for these wide
groups and it would be a major undertaking to try to brealc
them down into narrower subgroups, more revealing of longterm shifts in the internal structure of consumption. But we can
take advantage of Shaw's estimates of flow of commodities into
domestic consumption, atproducerp~ices;and thus secure better
insight into the nature of the long-term shifts (Table 38).
The comparison, which spans most of the period covered in
Table 37, shows, like the latter, a decline in the shares of perishable and semidurable commodities and a rise in the share of
durable commodities. Indeed, with the exclusion of the service
component, inter-commodity differences in the rate of growth,
particularly the more rapid growth of durable commodities,
become more prominent. The percentage shares for the tliree
major categories shown in columiis 3 and 4 are similar to those
in Table 37 recalculated to exclude services: the share of perishable commodities in Table 37 (current prices) bzcomes 63 percent in 1879-88 and 62 percent in 1929-38; that for semidurable,
26 and 23 percent respectively; that for durable, 11 and 15
percent. The failure of the share of perishable to decline and
that of durable to rise in Table 37 as much as in Table 38 is due
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to the effect of the depression years on the decade average,
omitted when only 1929 and 1939 are included.
TABLE 38

Percentage Distribution of Output destinedfor Domestic Consumption,
Consurner Conzmodities at Producers' Current Prices, U.S.A.
1879-89 and 1929-39

1
Commodity Group

la.
I b.
2.
3.
4.

Perishable, Total . .
Food and kindred .
orod... mahuf. '
,, nonmfd.
~i'iars,"cigareihs and tobacco .
Drug, toilet and household prepar.
Maeazines. newsoao.. stationery.

5a.
5b.
6. Drv goods and notions
7. ClitlTing and pcrson;tl iurnishingi
.
8. Sliocs and orlicr foolwear .
lccniid~.roblul
9. ICousefu~,nisl~inrs
10. Toys, games ana sporting goods
11. Tires and tubes
. . . .
Duruble, Torul .
. . .
12. Household furniture
13a. Heatinr and cooking aooaratus
and -housel~old ap<liari&,
ex- cept electric
.
13b. Electric household appl. and s u p

.

. . .

.

13c.
14.
15.
16.
17.
18.
19.
20a.
20b.
20c.
21.
22.
23.
24.

. . . . . .

Luggage . . . . . . .
Passenger vehicles, motor . .
Motor vehicle accessories .
.
Passenger vehicles, horse, and
accessories
Motorcycles and bicyiles
. .
Pleasure craft
Oohthalmic oroducts and artif.
lhbs . . . . . .
Monuments and tombstones.
.

.

.
. . . . .

Millions of
Dollars

I

Percentage
Shares
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TABLE 38 (Corrciuded)
Millions of
Dollnrs

Percentage
Shares

Commodity Group

OTHER

I

MAIOR GROUPS:

A. By Frorclion
I. Food and tobacco (la, lb, 2).
.
. .
. .
11. Heating, drugs, etc. (3, 5a (col. 1 only); 5 b j
111. Clothing (6, 7, 8) . .
1V. Household furn~sh.and app1.'(9, i2, lia, 13b, 14, 15)
V. The car (5a (col. 2 only), 11,20a, 20b, 204
. .
VI. Reading, recreation, decoration (4, 10, 13c, 16, 17, 18,
19,21,22) .
. . . . . . .
VII. Miscellaneous (23, 2i) . . . . . . .
B. By I~~disperrsabiiify
I ndispensabe(1a I h , 5 b , 7, 8, 9, 1 3 , 4 5 2 3
11. Other .
. . . . . . . . .

.

C. By Nelvr~ess
1. New a C O . 2 o
11. Other . . .

n I ,3 ,3

.

.

.

.

a

.

0

21

. .

.
.

1
57.3
4.6
24.4
6.5
1.2

48.1
4.1
19.1
8.0
14.2

5.6
0.3

1 1

6.1
0.4

85.8
14.2

71.3
28.7

00.3
99.97

16.0
84.0

1 1

Derived from Table 3, p. 13, of W. H. Shaw, Valrre of Com~noriizy01,fpar since
1869 (NBER, 1947).

But the interest in Table 38 lies in the detail. One can observe
how drastically the share of commodities associated with country life and work at home - nonmanufactured foods and dry
goods and notions - declines; and how much the share of relatively new commodities - passenger automobiles and electric
appliances-rises. Obviously the share of perishable commodities
did not decline more because it includes rapidly growing categories, such as drug, toilet and household preparations, and
liquid fuels - the latter a complement of passenger cars; and the
share of the semidurable component is similarly affected by the
inclusion of tires and tubes.
With the greater detail in Table 38 it is possible to form
components different from those distinguished in Table 37.
These classi6cations are necessarily rough, but they clearly
reveal how the emergence of the passenger car and its corollaries,
and of the whole group of electric appliances and devices for
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the home, has modified the structure of consumer commodities.
These categories, which did not exist at the beginning of the
period, accounted at the end for over a seventh of total commodity flow; and by a more precise calculation would probably
account for about a fifth. Under the impact of these new categories, which naturally reduce the shares of all other commodities, only such semiluxury categories as tobacco, reading
and recreation, and decoration managed to retain proportions
in the total close to or slightly larger than those prevailing in
the past.
3. Con~poneiztsof cupitalformatio~z
In the estimates of capital formation that extend beyond the
recent decades to the full period discussed here, four components are distinguished: construction of all kinds, whether
residential, business, industrial plant, utilities, or government
and public; producers' durable equipment - essentially machinery and tools of various description including military
weapons and such items as ships, cars, etc.; changes in business
inventories; changes in claims against foreign countries. The
line of demarcation between construction and equipment is
sometimes blurred-particularly in the estimates for recent
decades, which are based on total cost of construction (rather
than on construction materials consumed) and which may, in
some recent years, include selected types of attached equipment
(e.g. refrigerators provided in new residential units). As already
indicated, producers' equipment for World War I years is
underestimated because of exclusion of production of government arsenals; and estimates of changes in inventories throughout are limited to business inventories alone, excluding government stores. Finally, there may be a general bias toward undercoverage in the sense that capital investment, in the form of
labor spent by farmers on fencing, drainage, and other types of
improvement, is likely to be almost wholly omitted. As always,
we deal here with rather imperfect measures that can suggest
only broad trends and wide differences.
In studying the percentage distribution of capital formation
it seemed best to combine the variable capital items, viz. net
change in inventories and in claims against foreign countries:
they are relatively small in most decades, and negative in quite
a few, so that their separate treatment would only render the
hl
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percentage distributions erratic. Hence, the distribution here is
a tripartite division among construction, equipment, and aU
other (Table 39).
In gross capital formation (Panel A) gross construction is by
far the largest component, accounting, on the average, for
between half to six-tenths of the total. The gross flow of producers' durable equipment accounts for about a quarter to a
third, and changes in inventories and foreign claims for about
a tenth to a sixth.
The underlying trends in the distribution are not easily discerned because shares of the three categories in total gross
capital formation fluctuate widely, indicating that the long
TABLE 39

Percentage Distribution of Capital Formation among Major
Components, U.S.A., 1869-1948
A. GROSS CAPITAL FORMATION

I--

In Totals in Current Prices

3

D

g
1
2
3
4
5
6
7
8
9
10
11

Decade

1869-78
1874-83
1879-88
1884-93
1889-98
1894-03
1899-08
1904-13
1909-18
1914-23
1919-28
12 1924-33
13 1929-38
14 1 9 3 U 3
15 1939-48

In Totals in 1929 Prices

Construct.

Prod.
Durable
Equip.

Invent.
and
For.
Claims

Construct.

Prod.
Durable
Equip.

Invent.
and
For.
Claims

(1)

(2)

(3)

(4)

(5)

(6)

52.0
47.8
56.4
68.2
68.5
58.5
61.5
63.3
45.5
37.8
49.4
59.7
52.4
29.3
21.5

26.8
26.1
26.8
24.0
22.7
24.1
29.2
30.0
33.3
33.6
32.7
36.9
43.3
60.4
67.5

21.2
26.2
16.8
7.8
8.9
17.3
9.3
6.7
21.2
28.5
17.9
3.5
4.3
10.3
10.9

63.9
58.3
63.7
72.3
71.8
63.4
64.5
65.3
53.9
44.1
51.7
60.1
53.2
35.8
25.4

20.5
22.9
24.4
22.8
21.8
23.1
28.5
29.9
31.6
33.7
34.1
37.7
43.8
51.5
62.0

15.7
18.9
11.8
4.9
6.4
13.5
7.0
4.9
14.5
22.2
14.2
2.1
3.1
12.6
12.6
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TABLE 39 (Concluded)
B. NET CAPITAL FORMATION

'.
$

I

I

2

Decade

1
2
3
4
5
6
7
8
9
10
11
12
13
14
I5

1869-78
187683
1879-88
188493
1889-98
18903
1899-08
1904-13
1909-18
191423
1919-28
192433
1929-38
1934-43
193948

Average of
Percentages:
Decades
1-5
6-10
11-13
11-15

In Totals in Current Prices
Prod.
Durable
Equip.

,

Invent.
and
For.
Claims

I

In Totals in 1929 Prices
Prod.

con

Dun
:;

Invent.
and

ggs

(1)

(2)

(3)

(4)

(5)

(6)

45.3
41.2
55.3
73.9
75.1
58.6
63.7
68.0
39.7
23.4
43.2
71.3
46.2

19.2
18.7
18.4
13.5
10.4
12.9
20.2
19.8
21.4
21.3
19.4
18.9
22.8

35.5
40.1
26.4
12.5
14.5
28.4
16.1
12.2
39.0
55.3
37.5
9.8
31.0
22.1
27.6

57.6
52.7
63.8
79.1
79.4
64.7
67.8
71.0
50.3
30.1
47.0
75.2
47.2

15.1
17.1
17.1
12.9
10.0
12.6
20.0
20.0
21.5
23.2
21.9
18.3
24.9

27.2
30.3
19.0
8.0
10.5
22.7
12.2
9.0
28.2
46.8
31.1
6.5
27.9
33.7
41.1

16.0
19.1
20.4

25.8
30.2
26.1
25.6

66.5
56.8
56.5

14.4
19.5
21.7

19.0
23.8
21.8
28.1

77.9
72.4

58.2
50.7
53.6
74.4

I

66.3
58.9

71.9

I

Derived from absolute totals in Nalio~zolProdiet since 1869 (NBER, 1946),
Tables 11-13 and 11-15, pp. 115 and 118, extrapolated annually, by Department
of Commerce data for recent years. Minor revisions in the data for the earlier
decades result from revision of changes in claims against foreign countries.

swings that characterize their decade rates of change differ
materially in either amplitude, timing, or both. But the averages
for groups of five decades suggest that the share of construction
in gross capital formation moves downward - declining, even
prior to the World War II decades, from 59 to 54 percent in
totals in current prices and from 66 to 55 percent in totals in
1929 prices. The share of change in inventories and in foreign
claims declines even more strikingly (due exclusively to the
former) by the 1920-30's to about half its level in the first five
decades; and producers' durable equipment accounts for a
rapidly rising share of gross capital formation - even prior to
World War I1 decades when the rise was swollen first by the
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burst in production of munitions and then by postwar refilling
of industrial fixed capital. The trends are quite plausible in that
the share of construction would decline as population growth
slowed down and as the basic network of k e d capital was
completed; and the share of inventories would also decline, as
improved means of transportation and communication and
reduction in the share of seasonal industries (such as agriculture)
would pennit a reduction in the ratio of inventories needed for
a given volume of production, trade, and distribution.
The distribution of net capital formation is different (Panel
B). Our estimates of capital consumption are based on a simple
assumption of a constant life of 50 years for construction units
and of 13 years for producers' durable equipment allocated on
a straight-line basis; and on cumulation of past output, appropriately weighted. It is quite likely that our totals for capital
constunption for thc construction component are on the high
side (Raymond Goldsmith's recent studies suggest n life pcriod
closer to 100 than to 50 years); and that the life
for
producers' durable equipment should have been made progressively shorter as we moved from the earlier to the recent
decades - in addition to the special allowance made for a short
life of military durable equipment, which is set at 5 years. But
the broad nature of the changes in the levels and trends in the
distribution of capital formation introduced by the adjustment
for capital consumption would remain roughly the same, even
with the revision just suggested.
The share of net producers' durable equipment in net capital
formation is much lower - between a seventh and a fCth - than
its share in gross capital formation - between a quarter and a
third. The share of construction remains unaffected- this, at
first surprising, result being due to the fact that the ratio of
capital consumption to gross flow for construction is about
equal to the ratio of total capital consumption to total gross
capital formation. The share of changes in inventories and in
forejgn claims is strikingly higher - a tenth to a seventh in gross
capital formation, it ranges from a fifth to over a quarter in net.
Even more interesting is the effect of the allowance for capital
consumption on long-term trends. The downward drift of the
share of construction is again observed in net capital formation,
and is about as large as that in the share of gross construction
in gross. The upward drift in the share of producers' durablc
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equipment is still observed in the distribution of net capital
formation; but is much smaller than in gross. Even if we exclude
the World War I1 decade in which the allowance for capital
consumption is raised sharply by the short life assumed for
military equipment, the rise in the share of net producers'
durable equipment is only from 16 to 20 percent (current prices)
or 14 to 22 percent (1929 prices) compared with rises from 25
to 38 or 22 to 38 percent in gross. Finally, the constancy in the
share of changes in inventories and claims against foreign
countries in net capital formation contrasts with its sharp
decline in gross capital formation: indeed, the share of this
component in net capital formation shows a slight upward drift.
Obviously the reduction in the need for inventories, alluded to
above, was matched, on the one hand, by reduction in the need
for tzet additions to fixed capital and, on the other, by the
increase in the share of changes in claims against foreign countries. The latter, small and on the whole negative prior to World
War I, became much larger and positive with the shift of the
United States to a world creditor position; and the rise in its.
share tended to offset whatever declines may have characterized
the share of changes in inventories alone.
The changing structure of capital formation revealed in Table
39 helps to explain the slight decline in thc share of gross capital
formation in gross national product and the much more marked
decline in the share of net capital formation in net national
product. Excluding the decades beginning with the depressed
19303, the share of gross capital formation in gross national
product, for volumes in 1929 prices, averaged 22.8 percent in
1869-98 and 21.4 percent in 1899-1928. But constructioii alone
was responsible for that decline. Its share in gross national
product averaged 15.0 percent for 1869-98 and 12.0 percent for
1899-1928; the share of producers' durable rose from 5.1 to 6.8
percent; that of the combined total of net changes in inventories
and in foreign claims from 2.6 to 2.7 percent. For the same two
periods of about 30 years each the share of net capital formation
in net national product dropped from 15.1 to 12.2 percent; of
net construction from 10.0 to 6.5 percent; of producers' durable
rose from 2.2 to 2.6 percent; and of inventories and foreign
claims from 2.9 to 3.1 percent. Thus, the decline in the share of
capital formation in national product was associated with and
accounted for by the decline in the share of construction in
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national product; and, as will be seen presently, residential and
closely related types form a large proportion of construction.
Further work is needed to distinguish within the major components of capital formation important subgoups, such as
various types of construction and particularly the several industrial channels of destination. Such work is being carried on at
present at the National Bureau of Economic Research as part
of a broad study of capital formation and financing in the
American economy. But its results are not yet available, and
for the present we must use information either from the Censuses
of Wealth, or from Shaw's detailed work on the flow of producers' durable commodities (Table 40).
The Census of Wealth data on construction and equipment
check only roughly with the cumulated totals of net construction
and net producers' durable. From 1880to 1922the total increase
shown by the wealth data (reduced to 1929 prices) was $101
billion for real estate improvements (construction), whereas the
cumulated total of net construction amounted to $115 billion;
for the same period, according to the wealth data, producers'
durable equipment increased $36 billion, compared with a
cumulated total of net flow of such equipment of $38 billion.
The discrepancies for shorter periods are even greater (see
National Pi.oduct since 1869, NBER, 1946, Table IVa, p. 194).
But, by and large, the wealth and the capital formation data
are sufficiently congruent to permit using the percentage distributions of the former as rough indications of the latter.
The distribution in Panel A of Table 40 is unfortunately not
too detailed. Agriculture's share in the total increase of fixed
capital is comparatively small and would probably be eve11
smaller were we to include the period following 1922. Mining
and manufacturing account for a small share in construction
but for a larger share in producers' durable equipment; and
their shares in both types of fixed capital increase markedly
from the first half of the period to the second. Public utilities
account for a large share of the rise in both construction and
equipment, over a quarter of each - far larger than their share
in national product. The decline in the shares of public utilities
from the first to the second half of the period would not necessarily persist beyond 1922. Other business, a highly miscellaneous category that includes the construction industry, trade,
finance and insurance, and various private service industries,
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Percentage Distributiorz of Capital Formation by industry of
Destination and of Producers' Equipment by Type, U.S.A., Selected
Dates
A. PERCENTAGE DISTRIBUTION OF INCREASE IN REAL ESTATE IMPROVE-

MENT AND PRODUCERS' EQUIPMENT, WEALTH DATA,

1880-1922

(Real Estate Improvement
Equipment
---Industry Divisions

.

Agriculture
.
Mining and manfg.
Publicutilities.
.
Other business.
.
Residential
. .
Tax exempt .

1880
to
1900
(1)

1900
to
1922

8.7
7.4
30.4
10.3
35.2
8.0

10.3
19.4
21.6
5.7
31.7
11.2

1880
to
1922
(3)

1880
to
1900
(4)

1900
to
1922

9.6
14.6
25.2
7.6
33.1
9.9

6.1
34.1
30.4
21.2
0
8.3

3.9
58.2
26.1
7.0
0
4.7

1880
to
1922
(6)

(2)
(5)
----

.

4.9
47.6
28.0
13.2
0
6.3

Derived from absolute data in National Product since 1869 (NBER, 1946),
Table IV-5, Part B, Table IV-6, Part B, pp. 218-19.

B. PERCENTAGE DISTRlBUTION OF PRODUCERS' DURABLE BY TYPE,

PRODUCERS' PRICES,

1879-89 AND 1929-39 (SHAW'S

Percentage Share in Total
of Producers' Durable

Group

Farm equipment.
. . , . .
Industrial machine~y(including tractors)
.
Electrical equipment, industrial and commercial
Officeand store equipment
.
. .
Locomotives and railroad cars.
. . .
Ships and boats .
. , , . . ,
Business vehicles, horse
. . . .
, motor. . . . .
~iriiaft .
. . ,
.
Professional and scientific equipment .
.
Carpenters' and mechanics' tools .
. .
Miscellaneous subsidiary durable equipment.

.

.

. .

DATA)

.

.
.
.
.
.
.
.
.
.
.
.
.

18793.1889

19291- 1939

(1)

(2)

17.7
33.1
1.8
6.2
14.4
5.1
5.4
0
0
0.5
4.0
11.7

-

9.3
38.7
15.7
8.6
4.0
3.2
-1

9.4
1.5
1.6
2.0
6.2

Derived from W. H. Shaw, Vah,e of Comn~odityOutp~itsbrce 1869 (NEE11,
1947), Table 3, p. 13.

' Negligible, included with farm equipment.
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accounts for a relatively small share of the increase in either
construction or equipment. The residential category loonls large
in construction, amounting to a t b i ~ dof the total. The effect of
residential housing in total construction is, however, even larger
since a fair part of both 'other' and public utility, and even
mining and manufacturing construction, is oriented to residential housing - in the sense that an increase in the latter stimulates
an increase in construction of shops, consumer serving public
utilities, and labor and consumer oriented manufacturing
plants. Finally, the tax exempt category, dominated by government, accounts for a small but increasing share of additions to
construction; and this trend would continue were we to include
the decades after 1922.l
The general impression is that the three major channels of
fixed capital formation are public utilities, mining and manufacturing, and residential housing; with the public sector rising
in importance during the recent decades.
The evidence in Panel A of Table 40 permits us to see somexhat further into the implications of the decline iu the share of
capital formation in national product. We inferred from Table
39 that it was due to a decline in the relative importanc~of net
additions to construction. It may now be seeu that this decline
in the weight of net construction must have been accounted for
largely by the residential and public utility sectors: they are the
two large sectors of the real estate category whose shares in
Panel A drop markedly from 1880-1900 to 1900-1922. These
declu~esmay have been partly made up by the high levels of
construction in the 1920's; but the net result would most probably show that it is residential and public utility construction
whose proportious to uational product declu~edbetweell the last
quarter of the nineteenth and the first three decades of the
twentieth century - to an extent which largely accounts for the
decline in the share of capital formation in national income.
The distribution of producers' durable equipment, in gross
terms and in current producers' prices, rcveals effects of technological changes not unlilce those observed in the structure of
consumer commodities (Panel B). The rise in the share of
electrical devices and equipment, of motor vehicles aud aircraft,
It is impossible to segregate net construction and equipment after 1922. The
distribution of the increase in the combined total of construction and equipment
among industrialcategaries is shown in Natiorrnl Ineonte: A Srunruary of Finditrgs
(NBER, 1946). Table 18, p. 57.
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and of professional and scientific equipment is striking: the
coinbined share of these categories rises from 2.3 percent in
1879-89 to 28.2 percent in 1929-39. By contrast, the share of
farm equipment (even though it includes tractors), locomotives
and railroad cars, ships and boats, and carpenters' and
mechanics' tools - older, but still existing, equipment - declines
from a combined total of 41.2 percent at the earlier to 18.5
percent at the later date. The rise in the share of office and store
equipment reflects the increasing penetration of machinery into
office and trade establishments.

4. Shorter-term charzges
The discussion in the preceding sections dealt with levels and
the broader trends of the shares of flow of goods to consumers,
capital formation, and their components. It paid little attention
to the fluctuations in their rates of growth, or to the relation of
changes in capital formation and flow of goods to consumers
to those in national product. While a thorough analysis of these
swings is impossible here, some selected aspects are considered.
We discuss them under three heads: (a) marginal rates of investment or capital formation; (b) fluctuations in the rate of growth
of components of capital fornation; (c) rates of change in
coinponents of flow of goods to consumers in relation to changes
in total flow.
(a) Marginal rates of investment. The estimates of capital
formation are an approximation to the volume of investment
and savings in the economy; and those of flow of goods to
consumers, to consumption. But the percentage shares, presented in Table 34, measure average savings or investnlent
proportions (or average consunlption proportions); or, to use
a common if somewhat misleading term, the average propensity
to save (invest) or to consume? The marginal rates may be quite
different, and unlike the average, they may fluctuate violently.
'Titc t c r n ~is mislcsding bxausc it sugy:,rs an in,tinctibe rc;ictlon, a biological
driv: s i m i l ~ rto th;it, SAY, of hc.liotropism 7f plants. It ,,,l,il b2 that p c ~ p l e-1re
oa,ses\ld
thnt the tcchnicnl
...... - of
-- a r ~ v i n uor in\eitinc inslincl. bur it is d o u b l f ~ l
term in its widesored "sane amo& economists refers to such an instinct (which
reminds unc of,<dam Smlih's rcfercncc to mankind's innare inslincl lor tind~ny).
At any rate. 311 thnt actual mc.isur6mcttt rccords is that for thee;onomy at large,
o..r .
for
~-u.l-w
r-c
~ >at'
it. 10131 in~omechnnrcsin ;lc i e n wav 2nd tile aooortion.. nnv
-.., .
..
-u
-n
-~
ment of income over the same ~ e r i o dalso-change; (or dies not chab'ne) in a
A~

~

~~

~~~

.

~~~~~~~

~~
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Since the rates for investment and consumption are complementary, changes in the former mean opposite changes in the
latter. Our discussion can then deal with the former alone
without loss in applicability of the conclusions.
How violent changes in the marginal rate of investment
implicit in Table 34 are is demonstrated in Table 41 (columns
1 and 5). Here we express clzarzges from decade to decade in
gross and net capital formation, as percentages of changes in
gross and net national product. The calculations are confined
to totals in constant prices, on the premise that it is changes in
real income that determine allocation between consumption and
investment, or between expenditures and savings.
In some intervals this calculation cannot be made either
because national product declines, or because with national
product rising, capital formation declines. The latter situation
in itself reveals a type of extreme variation in marginal rate of
investment. But even if we disregard these intervals, variations
in the rates in columns 1 and 5 are much wider than in columns
4 and 8 of Table 34. Prior to 1924-33 the share of gross capital
formation in national product varies from 21 to somewhat over
24; the ratio of change in gross capital formation to change in
gross national product varies from 15 to 34. Likewise, the range
of variation in the average rate of net investment (i.e. share of
net capital formatioil in net national product) is, again disregarding recent decades, from 10.6 to 16.3 percent whereas the
marginal rate ranges from 4 to 23 percent.
This contrast increases when we measure changes in per
capita national product and capital formation, calculate the
marginal rates of investment on that basis (columns 2 and 6 of
Table 41), and compare them with the average rates in Table 34
(which are unaffected by conversion to a per capita basis). The
rationale for this step is that national product is largely a sum of
incomes of individuals, and it is presumably a single individual's
income, related to number of dependents, that determines allocation between expenditures and savings, or consumption and
investment. In that sense the marginal rate of investment should
be calculated for changes in per capita income and investment,
not for changes in totals.
Conversion to a per capita basis accentuates the violence of
fluctuations (compare column 2 with column 1, and column 6
with column 5). For the rate relating to gross capital formation,

TABLE. 41

Chatrge in Capital Formation as Proportiolt of Cltar~gein National Product, Total and Per Capita; and Percentage
Change in Categories of National Product by Type of Use, based on Values in 1929 Prices, U.S.A., 1869-1948

No.

-

Interval

Change in
G.C.F. as Pct.
of Change in
G.N.P.

Pct. Change
per Decade in
G.N.P.

Change in
N.C.F. as Pct.
of Challge in
N.N.P.

Pct. Change
per Decade in
N.N.P.

Percent Change per
Decade

p
p
p
p
p
p
p
p
p
p
-

Totals

cz;fta

(1)

(2)

(3)

Per
Capita

Totals

per
Capita

(4)

(5)

(6)

Flow of
Per
Goods
Capita to Con- G.C.F.
sumer
(7)

(8)

(9)

N.C.F.

(10)

p
p
p
p
p
-

Derived from Table 33. The per capita figures are by division by population data given in Table 4, col. I.
Dash indicates either that national product is declini~lgor, if national product is rising, that capital formation is declining

(1 1)
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or gross investment, the range on a per capita basis is from 8
to 55, whereas that on a total basis is from 15 to 34. In the case
of net capital formation, reduction to a per capita basis yields
the interesting result that in tluee intervals (all preceding the
recent decades) net national product per capita increases whereas
net capital formation or net savings psr capita either decreases
(two intervals) or is unchanged (one interval); and even if we
disregard these three intervals, the range (again excluding
decades after 1919-28) is from 3 to 35, compared with one from
4 to 23 on a total basis. It follows that the marginal rate of
investment, on a per capita basis, fluctuates far more violently
than the average rate of investment, either gross or net, shown
in Table 34.l
What factors have determined the marked changes in the
marginal rate of investment per capita? This question can hardly
be answered here, but we do test one plausible hypothesis - that
the larger the relative increase in income, the greater the proportion of the additional income devoted to investment (i.e. the
greater the marginal rate of investment). For this purpose percentage changes in total and per capita gross and net national
product are shown in Table 41 (columns 3-4 and 7-8).
If we again disregard the gyrations of the entries after 191928 the result seems to be the opposite of that indicated in the
hypothesis. The marginal rates of gross and net investment per
capita are at peak in lines 3 and 8; but the percentage rise in
gross or net national product per capita is at the trough of its
long cycle in lines 3 to 4 and 8. The marginal rate of investment
per capita is at trough in lines 1 or 2 (tentative), 6, and 9 or 10;
the percentage change in national product per capita is at peak
in lines 1 (tentative), 6 and 10. This suggests that changes in
flow of goods to consumers are the factor initiating changes in
national product; and that when, for one reason or another,
flow of goods per capita surges upward, a smaller share of the
'The analysis in terms of current prices, on the assumption that individuals
are guided by changes in incomes without allowance for changes in purchasing
power, would show about as great a contrast between the variability of the
marginal rates of investment per capita and the comparative stability of the
average rates. One should also note that the range of variations in the marginal
rate would be reduced if we extended the interval over which changes are taken:
e.g. for an interval of a full decade rather than a quinquennium (used now in
Table 41), the entries in columns 1-2 and 5-6 would be weighted means for each
successive pair of present entries. It follows that for s shorter period, say a year,
variations in the marsinal rate of investment may be even wider than those shown
in Table 41.
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increase in national product is left for increase in capital formation. The latter then is in a sense a residual rather than a strategic
element. It is also possible, although there are no data upon
which to base conjectures, that large increases in national
income and flow of goods to consumers are accompanied by
shifts in the distribution of income by size that tend to reduce
the countrywide savings-income ratio; and that small (but not
negative) changes in income and flow of consumer goods per
capita have the opposite effect.
The last three columns of Table 41 illustrate differently t l ~ e
source of large variations in the marginal rate of investment the differences in rate of change per decade between capital
formation and either flow of goods to consumers or national
product. As already noted, rates of change in both national
product and flow of consumer goods, either total or per capita.
reveal three long swings (with peaks in lines 1, 6, and 10, and
troughs in lines 3 to 4, 8, and 12). In capital formation, by
contrast, there seems to be a fairly steady decline in the percentage rates of growth from line 1 (the earliest interval) to line
6 or 7 (the 1890's), a rise to line 8, another decline to line 9:
and only beginning with line 10 is there fair siinilarity in the
movement of the rates of change of capital formation and
national product (or of flow of goods to consumers). Prior to
the 1920's different factors seem to have determined the courses
of capital formation and flow of goods to consumers. Some
light is shed on them when we examine fluctuations in the rate
of growth of the components of capital fornlation.
(b) Fluctuations in pates of change of conlponetzts of capital
formatiorz. The rates of change from decade to decade for the
three components of capital formation are given in Table 42, in
a comparison limited to gross components in 1929 prices; the
results for net components and for current price totals would
be about the same.
The variations in the rate of change in gross constluction are
quite different from those in total national product, flow of
goods to consumers, or the several components of the latter
(column 1). The pealc rate in gross construction, in the first of
the three observed swings, is reached in the interval in line 3,
not in line 1. The following trough is reached in line 5, not in
line 4 as is the case with gross national product and fiow of
goods to consunlers. Another peak follows in line 7; the peak
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of the second swing in total product or in flow of consumer
goods is in line 6. The next trough in construction is in line 9,
whereas the trough in the rate of change in national product is
in line 8. The later turning points in gross construction and in
national product are fairly coincident; and the significant
differences are thus confined primarily to the decades in the
nineteenth century.
The different timing of the long swings in the rate of change
in construction may possibly be the effect of war. The delay in
the peak to the interval of 1879-88 to 1884-93 may well have
been due to difficulties in expanding construction in the 1870's
with the greater post Civil War pressure to raise the flow of
consumer goods and producers' equipment. The trough in line
9, not apparent elsewhere, may be associated with the effects of
inflation and restrictions incident to World War I. On the other
hand, the swings in gross construction coincide with those in
the growth of total population, an association to be expzcted
because of the large weight and ramifying effects of residential
housing in the total construction component. The turning points
in construction are either coincident with or lag by a half decade
behind those in total population (columns 1 and 2). The only
significant exception is in line 13, where a rise in the rate of
change in construction precedes that in population, and it is
due to the effect of war construction which loomed large compared with either 1929-38 or 1944-48.
The swings in rate of change of producers' durable equipment (column 3) and of changes in inventories and in foreign
claims (columu 4) show much greater similarity to swings in
rate of change of total national product or flow of goods to
consumers. The results for column 4 are, to a large extent,
predetermined by the estimating procedure: changes in inventories are the dominant subgroup here, and they were estimated
as a function of changes in commodity flow (i.e. flow of consumer commodities, producers' durable equipment, and construction materials). Commodity flow is in turn quite similar to
the flow of goods to consumers and is the dominating element in
national product. Only in the decades of World War I (1909-18
and 1914-23), when changes in claims against foreign countries
were large compared with inventory change, does the movement
in column 4 differ from that in column 5.
-.This qualification does not apply to the estimates of proL
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TABLE 42

Percentage Change per Decade, Compor~er~ls
of Capital Formatioiz,
1929 Prices, U.S.A., 1869-1948

z,","s

Population
struction

Gross
Inventory and
Producers' Foreign
Durable Claims

N~onal
:F
Product

Cols. 1, 3, 4: Calculated from absolute totals underlying Table 38, Panel A,
cols. 4-6.
Col. 2: From Table 4, col. 2.
Col. 3: From Table 40, col. 3.

ducers' durable equipment, which are independent. The similarity in tinling of the swings in its rate of change to those in
gross national product thus reflects the effects of movements in
the rate of increase in total volume of production on the rate of
increase in gross flow of equipment relevant to production. The
turning points in columns 3 and 5 are quite similar with two
signscant but easily explicable exceptions. These, in lines 8-9
and 13-14, are obviously due to the effect of wars on the flow
of producers' durable equipment, an effect which tends to swell
the latter by emergency war needs quite disproportionately to
changes called for in demand for capital goods by movements
in the national product.
Table 42 shows that variations in the share of capital formation in national product, the swings observed in this share and
in marginal rate of investment, and the differences in timing of
the swings in the rate of change in capital formation and in
national product (or flow of goods to consumers), are due
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almost exclusively to the behavior of the construction component
of capital formation. The latter displays swings that either coincide or follow, with brief lags, the swings in rate of change in
total population. It may be recalled now that in Part I1 we
observed that swings in the rate of change in total population
coincided with, or often lagged by one or a half decade behind,
the swings in the rate of change in flow of goods to consumers,
total or per capita. We thus get the semblance of a sequence by
which swings in the rate of change in flow of goods per capita
induce, with some lags, swings in the rate of change in total
population, and the latter induce, either coincidentally or with
some lag, swings in the rate of change in construction (gross or
net). The swings in construction are thus removed by one or
one and a half decades from those in flow of goods to consumers, total and per capita, and while in essence connected
with the latter, display a sufficiently different timing to produce
marked variations in the shares of construction and capital
formation in total national product. However, this sequence is
somewhat condensed in recent decades, and because of war and
reduction of the lags involved, the differences in timing between
the swings in rate of change of construction (and hence capital
formation) and national product are less clear cut than they
were in the nineteenth century.
(c) Rates of change in comporcents of flow of goods to consumers. Two aspects of the shorter-term changes in the components of flow of goods to consumer are examined here. One
is the way changes in tile flow of different compoi~entsrespond
when total flow, i 9. total expenditures, change; the other relates
to the swings that are found in the rate of change in the total
flow of goods to consumers, and those in the rate of change of
the several components. The results of simple calculations relating to the two points are brought together in Table 43.
The total flow of goods to consumers is roughly total con'sumer expenditures, differing from the latter only by the inclusion of direct taxes - a relatively minor element through most
of the decades. What happens when per capita expenditures
increase; how much goes to increased purchases of perishable
commodities, how much to semidurable commodities, and so
on? The answer to this question, in terms of the four major
components by durability, and based on per capita figures in
1929 prices, is provided in columns 1-4.

Changes in Components of FIoiv of Goods to Consumers as Shares of Changes in Total F/OIV,
oarid Percent Charrge
in Volwreper Decade, U.S.A., 1869-1948
(All calculations based on per capita values in 1929 prices)

No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Percentage Share of Change in
Component in Change in Total Flow of
Goods to Consumers
(Per capita)

Interval

1869-78 to 1874-83
1874-83 to 1879-88
1879-88 to 1884-93
1884-93 to 1889-98
1889-98 to 1894-03
1894-03 to 1899-08
1899-08 to 190413
1904-13 to 1909-18
1909-18 to 1914-23
1914-23 to 1919-28
1919-28 to 1924-33
192433 to 1929-38
1929-38 to 1934-43
1934-43 to 193918

Perishable

Semidurable

(1)

(2)

(3)

52
47
17

15
16
25
10
14
15
12
14
0
9
18
-

8
13
33
0
7
6
8
7
16
22
0
5
8

M)

45
38
30
29
22
25
32

83
62

Percentage Change per Decade
(Per capita)

Total Flow
Services of
Goods to
Consumers
(4)
(5)
25
24
25
30
34
42
50
50
62
45
50

-

12
30

29
16
4
4
14
16
10
3
7
13
4
-1
10
17

--

Perisbable

Semidurable

Durable

(6)

(7)

(8)

(9)

34
17
2
5
15
13
7
2
4
8
3
6

22
14
6
2
11
13
7
3
0
8
5
-7

25
25
16
0
10
9
9
3
13
32
0
-17
6
18

24
13
4
1:
22
17
5
14
17

15
18

Derived from absolute totals underlying Table 37, Panel B. Col. 5 from Table 5, col. 5.

Services

v1

2

0

2:

d

5

2

6
-2
3
15

-

5
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The marginal rate of response is, of course, much more
variable than the average rate represented by the percentage
shares in columns 1-4, Panel 3 of Table 37. Whereas the average
share of perishable commodities, excluding the disturbed decades after 1919-28, varied from 39 to 45 percent, the share of
the increase in flow of perishable commodities per capita in the
increase in total Bow of goods per capita varies from 22 to 60
percent. And there are similar contrasts between the average
shares in Table 37 and marginal shares in Table 43 for the other
three categories in total flow of goods to consumers.
Offhand, one would assume that the larger the relative
increase in total expenditures per capita, the smaller the shares
in this increase of additions to perishable and perhaps semidurable commodities (compared with the customary level of
their marginal shares) and the larger the marginal shares of the
consumer durable and service components. In other words, in
comparing entries in columns 1-4 with those in column 5, we
would expect that upward movements in column 5 would be
accompanied by downward movements in column 1 and perhaps
in column 2 and upward movements in columns 3 and 4.
For the intervals 8-1 1 there is a negative association between
changes in column 5 and those in columns 1 berishable) and 2
(semidurable); and a positive association with column 3 (durable), but not with column 4 (services). Prior to the second
decade of the current century the association is, if anything,
quite the opposite from that expected. The marginal rate for
perishable commodilies drops to a trough in line 3, and so does
the rate of change in total flow of consumer goods per capita;
both rise to a peak in line 4 or 6; and even the next trough is in
line 8 in column 5 and in line 9 in column 1. In contrast with
tlus unexpected positive association of changes in the marginal
rate for perishable commodities with the rate of increase in total
flow per capita, a distinctly negative association emerges between the marginal rate for durable co~nmoditiesand the rate
of change in total flow of goods per capita (see columns 3 and
5, lines 1 through 7).
It is possible that the series in columns 1-4, at least as far as
variations from decade to decade are concerned, have no great
significance: absolute changes in per capita flow of goods to
consumers are fairly small, and those in the per capita of the
several components are even smaller, so that percentage shares
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of the former to the latter are erratic. Even more important is
the fact that each component, as already indicated, is a fairly
mixed one, and cannot easily be identified with a separate
functional category whose differential response to increase in
per capita expenditures can be safely diagnosed by a prior
hypothesis. Nevertheless, one cannot help but feel that the
associations indicated are not completely or largely within the
bounds of possible errors of estimates and that the four components, while crude, do reflect different levels of indispensability and responsiveness to increases in expenditures. If so, the
results for the first eight intervals, which contradict so flatly
expectations inferred from the hypothesis, present a puzzle that
suggests need for further analysis.
A glance at columns 6-9 indicates that variations in the
marginal rates in columns 1-4 are due to differences in amplitude
of the swings in rate of change per decade in the four comnponents, but not in the timing of these swings. Indeed, for each
component, the rate of change per decade shows the same three
swings that are observed in the decade rate of change in total
flow of goods to consumers, as well as in total national product.
In all four components the rate of increase is at peak in lines 1
(tentative), 6 (or 5 for perishable and durable), 10, and 14
(tentative); and at trough in lines 4 (or 3 for perishable), 8 (or
9 for semidurable) and 12 (or 11 for perishable).
Some of this similarity in timing may be due to procedural
devices. For example, the crude estimation of the service conlponent might well have produced a movement similar to movements in the commodity components. But procedure alone
could not have introduced such similarity in the movements of
the three commodity components, each based on detailed production data. Nor can conversion to a per capita basis be the
reason: the swings are shown also by totals of commodity flow.
At least as far as the present estimates go, there is a clear and
significant suggestion of these three swings in the rate of increase
-with timing that is quite similar for the four components of
flow of goods to consumers.
The.reasons for these swings are a matter of conjecture. So
far as the experience of the recent decades is concerned, i.e. with
a peak in line 10, trough in line 12, and another rise to the last
interval, s~ficientanalysis and knowledge have been accumulated to provide a variety of explanations, and it would be easy

196

INCOME AND WEALTH

to demonstrate why this swing should have affected all the
major componetlts of flow of goods to consumers. Furthermore,
explanation is facilitated by the agreement between changes in
the marginal rates in columns 1-4 with the change in the rate
of increase in flow of all consumer goods per capita in column 5.
But I have no easy explanation of the factors that made for the
swings in the rate of change prior to the 1920's. The high rates
of increase in the early decades are plausible and perhaps
explained by the drive for reconstruction after the Civil War.
But the reasons for the sharp decline of these rates to line 3, and
the subsequent swing, are still to be sought for.
VII. FLOWS ACROSS BOUNDARIES

The present part deals with flows of men, capital, and goods
(commodities and services) across boundaries. Since the customary measures of such flows leave us with an inadequate
impression of the role in the country's economic growth of its
position in the concert of nations, we conclude with some
general comments on this point.
1. The migration of men
The movements which are most important here are those
involved in a relatively permanent shift of residence, resulting
in long-term addition to or withdrawal from the country's
economically active population. Hence we are not concerned
with tourists or visitors, but with the flows ordinarily designated
'immigration' and 'emigration'.
Through most of the period under review, migration in and
out of the United States was relatively unrestricted; and the
flows were quite substantial in both directions. Data on emigration are scanty prior to 1907, and it would take us too far afield
to attempt to cover both the in- and outflow of migrants. For
the present purpose it seems adequate to confine attention to
the net result of the process, as it affected the resident population
of the country. Since the flows across boundaries affected the
native-born population of the United States but little, the net
result of migration can be observed by gauging the relative
importance of the foreign born in total population (Table 44).
The proportion of foreign born to total population stayed
from 1870 to 1910, with minor fluctuations, at about one-
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TABLE 44

The Proportion of Foreign Born in Total Population and in the
Labor Force, U.S.A., 1870-1940
(Population in millions)
Total
Population

Year

I

Foreign
Born

PerPercentage centage
(4) to
(4) to
(3)
(2)

I

1 For 1890-1940. forei~n-born
white only.
Cols. 1, 2, 5: Hisfor.icalSfotisficsof the U,sitedSfnfesWashington, 1949), Series
B 182, 193, 194, p. 30.
Cols. 3 and 4: Successive censuses.

seventh - indicating that net immigration and mortality kept the
growth of foreign born more or less at the same rate at which
the native-born population grew. The break came after 1910:
World War I sharply reduced the flow of immigrants, and
immediately after the war legislative and administrative measures, growing progressively more restrictive, reduced immigration to the United States to a minor fraction of what it had been
in the decades preceding World War I. As a result, reduction
of foreign born in the United States, primarily by mortality and
only in small part by emigration, was not compensated by
adequate immigration; and the share of foreign-born population
in the total declined to 9 percent by 1940 and should show a
substantial further shrinkage in the 1950 Census data.
Because the immigrants were predominantly males, because
by far the preponderant proportion of them (over 80 percent)
were over 14 or 15 and in the prime working ages, and because
their participation in the labor force tended to be higher than
that of the native population even for the same age and sex
classes, the share of foreign born among the gainfully occupied
was, throughout the period, markedly greater than their share

198

INCOME AND WEALTH

in total population. Prior to 1910 the foreign born accounted
on the average for somewhat over a a t h of the country's gainfully occupied, compared with only a seventh of total population. Even in 1940 the foreign born accounted for a ninth of the
labor force, and only an eleventh of total population.
All the characteristics of immigrants (and emigrants) into the
United States prior to the 1930's - their responsiveness to shortterm economic changes in the United States (the preponderance
of the 'pull' over the 'push'), their sex and age characteristics,
and their high labor force participation ratios - clearly indicate
that this inflow of people was an economic response, an adjustment of population to this country's needs for it. Considering
the magnitude and duration of this movement, it is difficult to
exaggerate its importance as a factor in the economic growth
of the United States. Since immigration brought in a large labor
force the cost of whose rearing and training was borne elsewhere, it clearly represented an enormous capital investment
that dwarfed any capital inflows of the more orthodox type - a
conclusion that stands with any reasonable estimate we can
make of the money value of labor.=
While the over-all volume of immigration responded to thc
short-, and sometimes, longer-, term economic changes in this
country - rather than to the push in the countries of origin distinguishing the latter reveals that the 'push' exercised considerable influence on the secular changes in origin of American
immigration. The shift from Great Britain and Ireland to Germany and the Scandinavian countries, and then to Italy and
Eastern Europe, follows the trail of the industrial revolution in
Europe. It at least suggests that immigration into the United
States (and, at a far second remove, into other countries in the
Western Hemisphere) provided a welcome alternative to population groups displaced by revolutionary changes in agriculture
and industry; and thus facilitated in no small measure the course
of industrialization in the European countries. This migration
may thus be viewed as an adjustment of population to resources
that affected a substantial par1 of the world, that in its magnitude and the extent to which it could adapt itself to purely
economic needs has few parallels in history. Indeed, it is matched
only by the vast and free internal migration that occurred in
See thecalculation by Agostino de Vita supplemenling the article by Corrado
Gini in Weltwirsclmfrlich~sArcl?R,,July 1940, Vol. 52, PB. 31-35.
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the process of economic growth of such larger land-mass units
as the United States and Russia.
This inflow of people may have been an even greater factor
in the economic growth of the United States than is suggested
by the percentages in Table 44. Many of the native born of this
country at any given time are children of foreign born; and if
no immigration had taken place, this country would have been
deprived not only of the foreign born surviving at the time of
record but also of the native-born children of immigrants.
Partly as a matter of curiosity we calculated the population
and labor force of the United States on the assumption that,
starting in 1870, all foreign born are omitted, and net immigration is reduced to zero: (i) for the Census decade 1870-80 the
total net increase in native born was expressed as a ratio to the
total population, including the foreign born in 1870; (ii) this
ratio was applied to native born in 1870 to yield an estimated
net addition attributable to the native born alone; (iii) the
addition of the result under (ii) to the native born of 1870
yielded a new figure for native born of 1880; (iv) for the decade
188&90 we again applied the ratio of total increase in native
born to total population (including foreign born it1 1880) to the
native born of 1880 secured in step (iii) above, and calculated
the increase in 1880-90 attributable lo the native born of 1880
(not actual but derived in step (iii) on the basis of our assumption); and added this increase to the native born in step (iii), to
yield an estimate of native born in 1890. A repetition of the
procedure for each Census decade gives us the figures in Table
45, column 2, with wluch the actually reported native born can
be compared.
The effect of omitting the foreign born beginning with 1870
as progenitors of native born reduces the latter to somewhat
over 100 tnillion ill 1940, compared with an actual figure of
120 million. With no immigration the total population of the
United States would have been not 132 but 102 million in 1940,
or almost a quarter less.
Many American demographers have argued that less or no
immigration might have slowed down, if not prevented, the
decline in the birth rate and rate of natural increase of the native
population. But this argument reduces itself largely to saying
that, with no inunigration, the economic rise of the native
groups with thc attendant industrialization and decline in the
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birth rate would not have been as great - which is but another
way of attributing a large positive economic weight to the
immigration stream. Since the procedure used here exaggerates
the hypothetical additions to the native-born population by
ascribing to the native born a rate of natural increase for total
population, including the foreign born who because of their age
structure and family rearing propensities tend to have a higher
rate of natural increase than the native born, the purely demographic effects of omitting immigration and foreign born are
probably not significantly exaggerated in column 2 of Table 45.
A similar calculation was made for the labor force, except
that the changes were measured over a two-decade rather than
one-decade span, since it is more reasonable to assume that a
labor force is produced in twenty rather than ten years. Here
again, by attributing to the native-born population the propensities of total population including foreign born, we may
have exaggerated the hypothetical rate of increase of the nativeborn labor force- and even more than in the case of total
TABLE 45

Effects of Exclusion of Foreign Borir on Total and Worki~zgPopt[lation,
and Shares of Changes in Foreign Born in Changes in Total Population,
U.S.A., 1870-1940
Population
(millions)

Year

-.
1870
1880
1890
1900
1910
1920
1930
1940

Gainfully Occupied
(millions)

Total
Native
Born

Total
Native
Born

(1)

(2)

(3)

(4)

9.81
13.90
17.64,
23.33
29.56
34.68
41.42
46.99

9.81

32.99
41.96
50.23
60.08
70.17
80.34
93.12
101.87

Proportion o~

Same,
in
assuming Change in Change
Foreign
no
Foreign
Foreign Born Pop. Workers
to Change to Change
Born
in Total
in 1870
in Total
or later

Same,
assumlng
no
Foreign
Born
in 1870
or later

32.99
43.48
53.37
65.65
78.46
91.79
108.57
120.07

Pet,

15.95
21.43
24.31
29.79
32.03
38.43

(5)

9.6
20.6
8.2
19.9
2.9

1.6
-29.4

Cols. 1, 3, 5, and 6: Derived from Table 41.
Cols. 2, 4: Calculated from Table 44 by method described in text.

(6)

16.2
30.1
10.1
24.9
-1.2
-5.3
-40.7

SIMON KUZNETS

201

population because of the greater weight of foreign born in the
labor force. Be that as it may, we arrive at a labor force of
about 38.5 million in 1940, compared with the actual nativeborn labor force of 47 million, and the total labor force of
almost 53 million.
Whatever specific criticism can be made of the calculations
for columns 2 and 4, the conclusion suggested by them can
scarcely be contended: without immigration between 1870 and
1930 the country's total population would have been not much
greater than three-quarters and its labor force about seventenths of what they actually were in 1940. Nor is it likely that,
with such substantially different magnitudes of population and
labor force, the economic growth of the country would have
displayed the rate and structure that it actually did. The sheer
difference in magnitudes, and particularly in the ratio of the
labor force to total population (e.g. by 1940 the country would
have had a labor force equal to its 1910 number of workers but
a total population close to that in 1920), vrould have produced
substantial changes in the structure of production and consumption.
The decline since 1910 in the contribution of immigration to
the increase of the country's population and labor force has
already been noted. But even before 1910 this contribution
varied. Fluctuations in the shares of changes in the foreign born
in the changes in total or in working population reflect this
variation (columns 5 and 6). The shares are low in 1870-80;
rise markedly in 1880-90; decline in 1890-1900; and rise again
in 1900-10. Obviously, the processes whose net results are
reflected in the successive totals of foreign born in this country
were characterized by swings that must have diered from those
in the native population, with respect to timing, amplitude, or
both.
The explanation of these swings, as well as of the earlier
emergence of negative entries for the labor force than in population in Table 45, columns 5 and 6, is provided by Table 46. We
take gross immigration, an easily available series, as an index
that adequately reflects swings in the rate of net immigration,
since for the years when the latter can be calculated (i.e. when
emigration data are available) the swings in it reproduce, with
considerably wider amplitude, those iu gross immigration.
Variations in the last two columns of Table 45 are associated
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TABLE 46

Rate of Change per Decade in Gross Iritmigration and in Proporliort
of Males in the Latter, U.S.A., 1869-1948
(Annual averages for overlapping decades)

Average
Annual
Gross

L

B

5

Pct.
Change

,,,","&

Decade

g

(thousands)

-

I 1869-78
2 1874-83
3 1879-88
4 188693
5 1889-98
6 189403
7 1899-08
8 1901-13
9 1909-18
10 191423
11 3919-28
12 192633
13 1929-38
14 1934-43
15 1939-48
I

I

Pct.
Change
per
Decade,
Flow of
Goods

Change
per
Decade,

Pct. of
Gross
gratiun3
Male

Change
in (5)

in (1)

Pop,
Total

to
sumcrs
ConPer
Capita

(1)

(2)

(3)

(4)

(5)

(6)

292
369
498
476
383
410
776
972
696
416
416
262
90
48
75

26.4
35.0
-4.4
-19.5
7.0
89.3
25.3
-28.4
-35.9
-6.7
-37.0
-65.6
-46.7
56.2

12.2
12.5
11.5
10.5
9.5
9.9
10.2
8.9
7.5
7.6
6.8
4.5
3.8
5.4

29.2
16.3
3.6
4.2
14.3
15.7
10.1
3.2
6.9
13.5
4.0
- - 1.2
10.3
17.4

61.5
62.6
61.3
61.3
60.7
63.8
68.7
68.0
63.4
57.8
56.3
50.3
42.9
43.2
39.9

1.1
-1.3
0
-0.6
3.1
4.9
-0.7
-4.6
-5.6
-1.5
-6.0
-7.4

I

I

I

0.3

-3.3
I

Col. 1: Fiscal years, ending 30th June, Histor.ica1 Statistics of the United States,
Series B-304, pp. 33-34. For recent years from the Immigration and
Naturalization Service records.
Col. 3: Derivcd from Table 4, col. I.
Col. 4: Derived from Table 5, col. 5.
Col. 5: Historicnl Slutistics, Series B-332, p. 37 (liscal years ending 30th June).
For recent Years from the Ilnml!zration and Naturalization Service
records.

with larger than usual gross immigration in 1879-88, smaller
than usual in 1889-98, and again a inuch augmented volume in
1899-1908. In other words, the long swings in the contribution
of changes in foreign born to changes in total population or
labor force are clearly due to long swings in the rate of gross
(and presumably net) irm-nigration.
The rate of change per decade reveals these swings quite
clearly (column 2); and the sequence suggested in our earlier
discussion is pointed up (columns 3 and 4). Disregarding the
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decades after 1909-18 as affected by legislation, we find the
variations in the rate of change in gross immigration to be
similar in tuning, but o f much wider amplitude, than the swings
in rate o f change in total population - suggesting quite strongly
that the latter are, either sy~ichronouslyor with a short lag,
reflections o f the former. But what is most interesting here is
the relation between the fluctuations in the rate o f change of
flow o f goods to consumers per capita and those in gross
immigration. The two are quite similar, but the former precede
the latter: the first peak in column 4 is ia line 2, in column 2 in
line 3; the first trough is in lines 4 and 5 respectively; the next
peak in line 7 in both; the next trough in lines 9 and 10. Fluctuations in consumer goods (and the identically timed swings in
net product) per capita seem to produce, with some lag, a pull
on immigration, and are then reflected in swings in rates o f
growth in total population. It bas already been suggested that
the latter initiate, either synchronously or with a short lag,
swings in the rate o f change in residential and related construction; and therefore in total construction - with effects on
the distribution o f national product between consumer goods
and capital formation. This sequence is here tied to the flow o f
migrants across the country's boundaries.1
The ratio o f males in total gross immigration (column 5)
indicates the extent to which inflow o f people was truly an
economic response; and explains why the contribution o f
immigration to gainfully occupied began to fall o f f before its
contribution to total popnlation. Except in the interval from
1934-43 to 1939-48 affected by the war, whenever the rate o f

' This factor has possible bearing upon analysis of business cycles in recent
decades. The severity of the depression of the 1930's was due in part to the
coincidence of the shorter business cycle with the contraction phase of the longer
cycle in residential and related construction. Such coincidence might have
been minimized in the nineteenth and early twentieth century in this country by
the sequence suggested in the text, in which fluctuations in the rate of growth of
national product and flow of consumer goods produced, with a sabstoi~tiallag,
swings in the rate of change of residential and related constmction. Because of
the lag, the upward phase of the construction swing may have coincided, at least
in part, with the downward phase of the swing in the flow of consumer goods
per capita; and vice versa. The reduction or elimination of the lag in recent
decades, because of war, the reduction iu migration, and possibly greater over-all
capacity, may h a w increased the chances of coincidence between the longer
swings in residential and related construction and those in the rate of change in
the rest of the economy. A similar coincidence might possibly have developed
after World War I1 if not for the emergency and wld war mobilization pressures
of 1950-51. This, of course, does not mean that a protracted depression of the
1930 type was in any sense inevitable, since other factors that permitted it went
no longer present in recent years.
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change in gross immigration rose, the proportion of males
tended to rise - with some lead in the former over the latter
(columns 5 and 6). Thus the peaks and troughs in column 6 tend
to coincide with or lead by half a decade the peaks and troughs
in column 2, an observation true even of most decades affected
by war and restrictive legislation. Since the male immigrants
had by far the highest rate of participation in the labor force,
this movement of the proportion of males is further support of
the view that fluctuations in the rate of immigration were an
ecouoinic response to varying opportunities for work in this
country.
The proportion of males declined drastically after the 1904-13
decade, since World War I and then restrictive legislation
reduced the volume of immigration to a trickle. War, in general,
impedes the movement of males more than that of females; and
the restrictive legislation of this country, with its emphasis on
family ties between already established residents and would-be
migrants, also favored an easier movement of females. For this
reason migration started at an earlier date to contribute less to
the labor force than to total population. Finally, the drastic
change in the sex ratio indicates an equally drastic change in
the economic nature of immigration: instead of being a free and
effective response to economic opportunities in this country, it
has been transformed largely into a relief and personal adjustment process - which, however important for specific groups
and individuals, cannot, in the nature of the case, approach the
economic significance of the earlier process of free migration
across boundaries.
2. The movement of capital
The estimates of the international investment position of the
United States, for selected dates through the period under
discussion, although they omit war debts of the allies of the
U.S. in World War I, are relatively complete; and despite their
approjrimate character indicate the order of magnitudes (Table
47).
The capital volumes involved are strikingly small. At the
beginning of the period, total foreign investment in this country
amounted to only $1.5 billion and the gross volume never
exceeded (prior to recent inflated currency years) $8 billion.
Since total reproducible capital of the country, even excluding
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inventories, was close to $15 billion in 1880, $40 billion in 1900,
and about $130 billion in 1912, gross foreign investments must
never have exceeded a few percent of the country's total wealth;
and the net investment even less than that. And what is true of
the gross or net debit balance is equally true of the gross or net
credit balance. Ever since the United States became a creditor
country its investments abroad have amounted to only a minute
fraction of its total wealth.
TABLE 47

International I~zvestmentPosition of the United States,
Selected Years, 1869-1945
(Brll~onsof dollars)
U.S. Investments
Abroad

Foreign lnvestments
in U.S.

p
p
p
p
p

Direct

Short
Term
and
Portfolio

Total

(1)

(2)

3

Year

Direct

Short
Term
and
Portfolio

Total

(4)

(5)

(6)

Net

Posltlon

(7)

p
p
-

1869
1897
1908
1914
(June 30)
1919
1924
1930
1935
1940
1945

n.a.
n.a.
n.a.

n.a.
n.a.
n.a.

1.3
0.9
1.O
1.4'
1.6
2.9
2.7

5.9
2.4
2.9
7.0'
4.8
10.6
15.0

1.54
3.4
6.4
7.2
3.3
3.9
8.4
6.4
13.6
17.7

n.a.
0.64
1.6

n.a.
0.05
0.9

2.6
3.9
5.4
8.0
7.8
7.3
8.1

0.9
3.1
5.5
9.2
5.7
5.0
8.7

0.08
0.69
2.5
3.5
7.0
10.9
17.2
13.5
12.3
16.8

-1.46
-2.71
-3.9
-3.7
-1-3.7
+7.0
+8.8
-1-7.1
-1.3
-0.9

Long-term investments for 1929.
HisloricalSrotistier of the U~ritedSlales,Series M 1-13, p. 242. The data are
for the end of the year, unless otherwise indicated.

The disturbed conditions of the world since World War I,
with their discouraging effect on flow of capital abroad, might
explain the latter phenomenon. But no such explanation applies
to the meager relative volume of foreign capital in the United
States prior to World War I. The factors involved were suggested in an earlier discussion, from which I quote:
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Since a rapidly developing country provides such splendid
opportunities for capital investments, it may at fist appear surprising that investment funds did not flow into the United States
in much greater volume during the century preceding World War
I. But it must be remembered that prior to the recent era of direct
investments . credits in a foreign country could be accumulated
only by importing commodities or services without a quidpro quo
in commodities or services received. This meant that a borrower
country could build up a foreign debt only by a consistently unfavorable balance in commodity trade, or in the flow of services,
or in both. Prior to the 1870's, the United States did have a fairly
consistent unfavorable trade balance. . But even this excess was
relatively small, and the possession of a merchant marine capable
of active participation in international trade served to keep down
the unfavorable balance on the service account. During this period
also, European countries imported a great deal of capital, and
provided competition to the United States as an international
borrower. After the Civil War the vigorous growth of production
in the United States, combined with the protective system, resulted
in a consistently favorable balance of commodity trade, and under
these conditions accumulation of a debt balance on the international account could come only from either the service account
or from direct investments. The former is naturally a limited source
of international indebtedness because of the small ratio of international services to the total product of any country of fair size;
and the latter was inhibited by the distance between the would-be
direct investor (in the European creditor countries) and the United
States, as well as by the fact that funds available for direct investment at that time were only a limited proportion of all funds
available for placement in the international investment market.'

..

..

T o these suggestions a general comment may be added on the
relative size of the United States and the potential creditor
countries. Considering their identity through the second half
of the nineteenth and the first decade of the twentieth centuries,
and foreign markets other than in the United States for capital
investment, it is obvious that a large proportion of the capital
investments of the United States could not have been financed
by foreign funds. The population of the main creditor countries,
Holland, England, France, and somewhat later Germany, did
not greatly exceed that of the United States through most of
'See rny plpcr. 'Foreign Economic Rcl~rionsof !he United Sratcs', Pr'rocee<l4 !he A,,,e,.rcu,8 Pl~ildroplticolSocier),. Vol. 92 (1918), pp. 232-33. Many
points discus~edi n the present p.tr1 arc dealt with at greater lcngrh thcrr.
btyr
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the period (in 1880 it was about twice); and their combined
national product was probably a smaller ratio to that of this
country than was population. Unless there was a 'flight' of
capital from these European areas to this country, or unless all
other foreign investments outlets were completely shut off,
foreign capital could not possibly be a large proportion of the
total investment of the United States.l
Three further comments are suggested by the evidence in
Table 47.
(i) The shift from debtor to creditor position occurred quickly
during the few years of World War I. It is difficult to tell what
might have happened if the war had not taken place, or if it
had not assumed the magnitude that it did. Possibly the United
States might have remained a net debtor on international
accounts for a long time, since more favorable opportunities
for foreign investment might have long continued to outweigh
the investments American business would be induced to place
abroad. In that sense the shift to a world creditor position was
more a matter of the war-induced disinvestment by older international creditor countries than of a drive by the economy of
the United States toward a greater share of international investment.
(ii) The investments of the United States abroad were more
heavily weighted by direct investments than were foreign investments in the United States. Except for the temporary boom in
foreign securities in the American markets in the 1920's, investment abroad was essentially branch extension of American
producers, whereas investments by foreigners here were largely
purchases of claims to income. The United States tended to
export its production to other countries; the latter tended to
export their savings to this country, even though compensatory
real flows had to occur elsewhere in the world network of trade.
(iii) The figures fail to show the extent to which political and
other non-economic events have affected the movement of
capital either to or from this country. The consequences of the
two World Wars, the movement of 'hot' money during the
1930's, the economic steps in international diplomacy after
The small absolute volumes of foreign investment could loom large as proportions of total capital within this country if the capacity for capital accumulation withim the United States itself were quite limited. But this would mean
unfavorable economic conditions in the United States, which would in turn bar
large inflows of foreign funds.
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World War 11, have all had their effects; and the gyrations in
the net position (e.g. the net debt position in 1940 and 1945)
reflect them. In that respect the totals and their changes after
1914 differ significantly from those during the earlier decades.
And the mobile and erratic nature of the changes after 1914
means also that small as the balances may be in comparison
with over-all totals of national wealth and capital, they may,
nevertheless, exercise sizable short-term effects on the economic
position of this country, and possibly more sizable and more
lasting effects on the economic movements in other countries.
3. The $ow of goods
We are not interested here in the net change in claims against
foreign countries since it is affected by unilateral transfers, in
addition to flow of commodities and services across the boundaries; nor are we concerned with the net balance of the flow
of goods, for, in the long run, it can constitute only a minor
fraction of the national product. In fact, it reached a few percent
of the United States product only in the extraordinary decade
of World War I. Our interest here is in the gross flow of goods
into and out of the country - on both the credit and debit sides
of the goods account in the balance of payments.
No difficulty is encountered in measuring commodity exports
and imports over the period (Table 48, columns 1 and 4), but
for flow of services, continuous data are available only beginning with 1919. Yet while for the earlier decades the figures in
columns 2 and 5 are decidedly crude, their order of magnitude
can be safely accepted.
Except for recent decades, when income from investments and
other services reached more than negligible magnitudes, the
outflow of services from the United States was so small that it
can be disregarded. Since the Civil War and until World War I
the United States exported commodities and practically no
services; and on the commodity account it had a substantial
excess of exports over imports, with the single exception of the
first post-Civil War decade. By contrast, throughout the period,
the United States imported a relatively substantial volume of
services (income on foreign investments in the country, shipping,
insurance and similar charges, etc.); and prior to the 1920's had
a continuous excess of service imports over service exports. This
unfavorable balance on the service account offset the favorable
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TABLE 48

Flow of Conzn?oditiesand Services across tlte Boundaries, U.S.A.
1869-1948
(All figures in billions of dollars, current prices; annual averages for
overlapping decades)
Outflow
Decade

1869-78
187483
1879-88
1884-93
1889-98
1894-03
1899-08
190&13
1909-18
1914-23
1919-28
1924-33
1929-38
193443
1939-48

Commodities Services

I

Infiow

-Total

Commodities

Services

Total

(1)

(2)

(3)

(4)

(5)

(6)

0.54
0.72
0.77
0.82
0.98
1.24
1.59
1.94
3.44
5.39
5.50
4.01
2.91
5.10
10.79

0.03
0.01
0.01
0.02
0.03
0.07
0.09
0.11
0.29
0.91
1.40
1.29
1.06
1.53
2.89

0.57
0.73
0.78
0.84
1.01
1.31
1.68
2.05
3.73
6.30
6.90
5.30
3.97
6.63
13.68

0.51
0.57
0.66
0.74
0.76
0.81
1.06
1.44
2.01
3.08
3.99
3.34
2.46
3.01
4.82

0.12
0.14
0.16
0.18
0.23
0.31
0.46
0.61
0.68
0.91
1.11
1.05
0.93
1.12
2.21

0.63
0.71
0.82
0.92
0.99
1.12
1.52
2.05
2.69
3.99
5.10
4.39
3.39
4.13
7.03

Col. 1: 1919 to date, Historical Sfarislics, Series Iv-16, p. 242, and Balance a/
I,,ta.nulio~~al
Poynmrrs, 194648, Table A, pp. 189-92; 1869-1918, commodity exports, including silver, ibid., Series M-48 and M-52, pp. 243-4.
Data adjusted to calendar year.
Col. 2: Col. 3 minus col. 1.
Col. 3: 1919 to date, see col. 1; back of 1919 estimated by ratios for longer
periods taken from Historical Sfafisfics,Series M-15 - M-16, p. 242.
Col. 4: See notes to col. I, HistoricalSfafistics,Series M-25, M-49, M-53, M-54.
Col. 5: Col. 6 minus col. 4.
Col. 6: Ibid., Series M-24 and prior to 1919 based on ratios for longer pe~iodsof
Series M-24 to Series M-23.

balance on the commodity account almost completely during
the fkst few decades in the period. But beginning with 1894-03
there has been a continuous favorable balance on the goods
account.
The volumes shown in Table 48 could possibly have been
adjusted for changes in price levels and the rate of increase at
least in commodity exports and imports studied. But since our
interest is in the long-term trends in flows relative to national
product, the proportion of the former to some measure of the
countty's total output in current prices is adequate.
0
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The question is with what measure of total output can exports
and imports of commodities and services be properly compared.
The net balance is properly part of, and can be compared with,
net national product. But exports or imports of goods, while
each in and of itself an uuduplicated total in that no duplication
can exist between a raw material and a manufactured good
exported or between a raw material and a finished product
imported, are, nevertheless, gross: each good moving across the
boundary is talcen at full value, although it may be fully offset
by another good moving in the opposite direction, and each
good embodies the value of durable capital consumed in its
production. The volume of exports or of imports can, therefore,
exceed materially the net national product of the country.
The proper total to which exports and imports should be
related seems to me to be gross national product, as we defiue
it, plus all imports of goods. Exports can originate only in total
domestic production during the year (including value of durable
capital consumed) or in imports; and imports should be related
to a total of all goods originating in the economy, whether
domestically or coming in from abroad. With this denominator
the ratio of exports or imports to total product would exceed 1
only under one or two unusual conditions: that all of the total
is either imported or exported, and that there are in addition
unilateral transfers abroad or exports out of existing inventories.
This provides the rationale for Table 49, columns 1-3, with
the total with which exporis and imports of goods are compared
entered in column 3. Columns 4 and 5 show the percentage
shares of inflow and outflow of goods in this total.
The shares are quite low- averaging about 7 percent for
exports and less for imports - because of the narrow limits,
particularly in a large country like the United States, of the
proportion of total product that can flow either in or out. If we
consider comnlodities alone, the gross volume of all movable
commodities (including all consumer goods and all producer
durable equipment at final cost) amounted in 1929-28 to $48
billion, out of a gross national product of $81 billion, and a
product gross of imports of $86 billion. Furthermore, a substantial part of such movable commodity product could not,
because of costs of transportation and advantages of adaptation
to local market structure, be produced econonlically except
'vithin the country. And the larger the country the smaller the
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proportion of commodities that can move in foreign trade for
which production could be economically undertaken outside of
the country's boundaries. Similar considerations apply to
exportable and importable services. Indeed, cross-section studies
of the ratio of exports and imports to properly defined national
product for a variety of countries indicate that a ratio of 20-25
percent is about the highest attained; and that there is significant
negative correlation between the ratio and the size of the
country.
TABLE 49

Flow of Goods across Borirzdaries as Percentage of Gross National
),
Prices, U.S.A., 1869-1948
Product (G~ossof I f l o i ~ ~Clirrerzt
(Absolute figures m b~llionsof dollars)

Decade

G.N.P.
Culrent
Prica

Inflow

G.N.P.
Gross
ofInRow
(11-2)

Pct. to Col. (3) of:

1

outnow

I~ROW

Derived from Table 48. For col. 1 see Table I .

There is no apparent long-tern1 trend in the share of exports
in total product. It hovers at slightly over 7 percent up to 190918; rises markedly during the decades affected by World War I
and the 1920's; but then drops sharply during the depression
decades. The rise duriug the decades of World War I1 must
have been due largely to the war and postwar emergency. It is
quite possible that if we could have limited exports during
recent decades to those that were on a purely business basis
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and unaffected by war and political considerations, the low
percentage shares of the 1929-38 decade would have persisted
or perhaps even declined. If so, there would have been ground
for inferring a downward drift in the ratio of exports to total
product.
There seems little doubt that such a downward trend characterized the ratio of imports to total product. Even if we disregard
the rather high ratio in the first decade, there is a fairly marked
decline from levels above 7 percent in the early decades to barely
above 4 percent in the later. Whereas the relative weight of
exports may have been maintained by the increasing demand
which the rest of the world made for commodities and services
of the American economy and, in recent years, by the political
factors that constituted non-business stimuli to American
exports, the growth of the economy in this country seems to
have been accompanied by a declining proportion of imports to
domestic production. Part of the explanation may lie in the
increase within the American economy of production devoted
to non-importable services; part may lie in the increased weight
in American production of fabricating functions in the more
complex type of commodities, compared with the weight of the
raw materials and simpler type of products which an advanced
economy of the U.S. type can import from abroad. Whatever
the reason, this steadily declining ratio of imports to national
product is an important finding for any analysis of import
ratios for the future.
In this connection, data on the structure of U.S. commodity
exports and imports are of interest (Table 50). The classification
in Panel A is by type of commodity: crude materials include
agricultural and mineral products - such as raw cotton, coal,
and crude petroleum among exports and crude rubber, raw silk,
and hides and skins among imports; crude foodstuffs are nonmanufactured agricultural products - grains, fruits, vegetables,
coffee, tea, fruits; manufactured foodstuffs are meat, lard, sugar,
butter and cheese, etc.; semi-manufactures are the simpler semifabricates such as lumber, iron and steel plates, wood pulp, and
some refined metals in pig form (copper, tin, etc.); finished
manufactures are not necessarily all finished products, but those
that require a great deal of fabrication relative to cost of raw
materials.
The systematic shift in structure of both exports and imports
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by type is the classic illustration of changes in the process of a
country's industrialization. The proportion of crude product
and raw material exports, whether or not food, declines, from
well over half in the first decade to less than a third in the last.
Even the export of the simple manufactures relying heavily on
agricultural materials, such as foodsluffs, declines in relative
importance - from over a fifth to about 7 percent. The share of
finished manufactures rises from 15 to close to 50 percent; and
the relative increase in semi-manufactures is even greater.
The opposite type of shift but with significant departures is
observed in the structure of imports. The share of raw materials
rises from 17 percent to over a third, the decline in the depression
decade possibly being due to differential price shifts. The share
of crude foodstuffs fails to rise and that of manufactured foodstuffs declines - reflecting the secular decline in the relative
weight of agriculture in the economy. The share of semi-manufactures increases, indicating that despite the rapid growth of
the country's industrial power it can still use an undiminished
proportion of the simpler semi-fabricates from abroad (the
TABLE 50

Structure of Cornrnodity Exports and imports, U.S.A., 1871-1940
(Based on values in current prices)

/ 1 1 1 1

A. PERCENTAGE DISTRlBUTION BY 'ECONOMIC' CLASSES

Decade

Crude
Materials

Crude
Foodstuffs Foodstuffs

factures

Finished
Manufactures
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TABLE 50 (Concluded)
B. PERCENTAGE DISTRIBUTION BY CONTINENTS OF ORIGIN AND
DESnNATlON

North America

South
America Europe
(3)

(4)

1871-80
1881-90
1891-1900
1901-10
1911-20
1921-30
193140

5.7
5.3
6.2
9.4
13.1
15.8
15.5

6.3
5.8
6.2
7.7
7.7
9.2
8.5

3.6
4.0
3.4
3.9
5.3
8.1
8.4

1871-80
1881-90
1891-1900
1901-10
1911-20
1921-30
193140

5.8
6.0
4.8
5.7
10.2
11.7
14.3

17.1
14.1
13.3
13.3
16.0
13.1
10.1

12.4
11.5
14.1
12.1
15.2
12.8
14.0

Asia

Oceania

Africa

(5)

(6)

(7)

0.9
1.8
2.0
1.9
2.0
3.5

2.6

0.5
0.5
1 .O
1.5
I .2
2.0
3.6

0.8
2.0
2.6
1.1
1.6
1.5
1.2

0.5
0.5
0.9
1.2
2.0
2.2
2.6

EXPORTS TO:
81.6
1.4
80.2
2.5
3.1
78.1
70.2
5.4
63.6
7.1
49.7
11.7
44.4
17.0
FROM:
53.0
10.5
55.5
10.4
51.6
12.7
51.3
15.3
33.5
21.5
28.5
30.2
27.7
30.1

IMPORTS

I

I

I

I

I

I

I

Statistical Abstract of !lie U,iitcrlSlales, 1946, Tables 1008 and 1017, p p 898
and 912. The percentages, given by quinquennia and based on added absolute
values, were directly averaged here to yield entries for decades. Fiscal years
ending 30th June 1915; calendar years beginning with 1916.

rise in column 4 for imports in Table 50, Panel A, nearly offsets
the decline in the percentage share of all imports in Table 49,
column 5). The proportionate share of finished manufactures in
imports, however, declines - and this despite the secular rise of
manufactures in the economy.
Partly associated with these changes in structure of foreign
trade by type of commodity are shifts in structure by origin and
destination (Panel B). Although only the continents are distinguished (with a break between north of North America, meaning
Canada; and south of North America, meaning Mexico), the
shift of imports away from manufactures and the shift of exports
away from raw materials is clearly reflected in a downward
trend in Europe's share in both exports and imports: from over
80 percent of U.S.exports to less than a half in the last decade,
and from 53 percent of U.S. imports to less than 30 percent.
Contrasting with this declining share of Europe are the increasing shares of the North American continent and of Asia and
other distant continents; the North American share in U.S.
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exports grew from somewhat over 10 to well over 20 percent;
that of Asia in U.S. exports from 1.4 to 17 percent, in imports
from 10 to 30 percent.
From the standpoint of distance, of reaching out to the far
corners of the earth, the structure of U.S. foreign trade was
subject to conflicting trends. An increasing proportion of its
exports went to contiguous countries: the Western Hemisphere's
share grew from 15.6 percent in 1871-80 to 32.4 in 1931-40.
But, at the same time, the flow to the more distant places also
increased: the share of Asia, Oceania and Africa from less than
3 percent in 1871-80 to 23.2 in 1931-40. In imports the fanning
ont over the world was more conspicuous than in exports: the
share of the Western Hemisphere in imports rose only slightly,
from 35.3 percent in 1871-80 to 38.4 in 1931-40. Most of the
decline in the share of U.S. imports coming from Europe was
a-bsorbed by the rise in the proportion of imports coming from
Asia, Oceania and Africa: the combined share of the latter rose
from 11.8 percent in 1871-80 to 33.9 in 1931-40. Thus the shift
to manufactures made for a limited dispersion of U.S. exports,
whereas the shift to raw materials and simple semi-manufactures made for a more cor~spicuousdispersion of sources of
U.S. imports.
4. General comnzents
The general impression conveyed by the statistical measures
in the preceding sections is of limited involvement of the U.S.
economy in the economic network of nations. The shares of
total capital accounted for by investments abroad or by foreign
investments in the U.S. are quite small, as are the ratios of flow
of goods across the boundaries to total output. Even in migration of men, the recent decades witnessed a dwindling of the
flow to a mere trickle. One is tempted to infer, therefore, that
the economic growth of this country can he recorded, and even
understood, without too much attention to its role in the world.
This impression is quite misleading, in my opinion, and it is
the purpose of these comments to correct it. Three major aspects
of our estimates call for correction: (a) the nleasures relate to
peacetype flows alone and disregard the economic implications
of armed contlict or political tension in international relations;
(b) even in studying the measures of peacetype flows small percentage shares should not be interpreted as indexes of minor
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effect; (c) economic growth processes in a given country are
deeply influenced by patterns of growth in other countries, an
influence that cannot be found in measures for a single country.
(a) The effects of World War I and I1 and of the recent international tensions are conspicuous enough to preclude any doubt
as t o their long-term effects on economic growth of the United
States, as well as of other countries. On this pointit seems best to
quote again from the earlier article (see note on p. 206), pp.

238-9:
In thinking of the econon~icconsequences of such participation
[i.e. in the two world wars - s.K.] the first consideration is usually
of the direct outlays involved. In these terms, the impact of World
War I on this country was moderate. For 1917 through 1919, the
three years in which such outlays were large enough to be included
in the account, total war output in 1914 prices amounted to some
819 billion. For the same three years the nonwar output of our
economy amounted to $108 billion.? We thus expended the
equivalent of about one fifth of our nouwar output - not much
more than our gross capital accumulation in many normal years.
The same comparison for World War I1 (possible for totals in
current prices alone) reveals the much greater effort in the recent
conflict. For 1942-46, total war expenditures amounted to $316
billion; during the same five years, nonwar output (gross of depreciation) amounted to $661 billion. Thus our direct war outlays
were equivalent to 50 percent of total nonwar output for these
five years; and even this ratio should be raised because 1946, a
year of proportionately low war outlays, was marked by a price
inflation that disproportionately increased its weight in the total
of five years. Thus, the recent conflict with its longer period of
participation and its mobilization of a much larger relative share
of total output for war expenditure has a much greater impact on
our domestic economy than did World War I. .
But the direct cost of participation in a war, especially to a
country which, like ours, did not become a battlefield, is only part
of the war's impact upon its domestic economy. A more important
aspect is the opportunity cost. Even without direct participation
in armed conflict, a country's economy responds to the pressures
of war by a reorientation of its resources to new uses andby either
comnlete cessation or drastic restriction of efforts directed towards
n o r h , peacetype purposes. In the years prior to our entry in
' I h c estimstcs for WorlJ War I arc from Kuzncts, S., ,Vutio,rol Prod!lrrcr i,r

It",rn,,te, N.Y., NUEK. 1945; for World War 11, from ~ S a t i o n ~
In:on~c',
l
.SIIPP/C,,,C,I~ru Survey of C~o,,rr!!rtl,,rirzers. U.S. Dcnartmmt of Commcrcc.
Wasllington, July 19i7.-
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World War I, from 1914 through 1917, there was already a distortion of our domestic economy by pressure to supply the allied
countries; a restriction of certain peacetype activities, e.g., residential construction; and inflationary price rises that werc scarcely
conducive to the consistent growth of our domestic economy
viewed as a servant of long term, peacetime needs. Whatever
might be put on the other side of the scale, in the way of forced
growth of some techniques and acceleration in the use of some
resources during wartime, intensive economic participation in a
war, whether or not accompanied by direct fighting, carries heavy
net costs with it. It represents an intemption in that steady concern of the economy with the needs of consulners that is the vital
basis for sustained economic growth. The technical accomplishments of a military production effort have dubious transference
value to peacetime; the opportunity costs represented by the
diversion of economic effort to transient needs but dimly related
to those of peacetime, are, by contrast, exceedingly heavy.
It is difficult to estimate this indiiect cost of war. To use World
War I as an example, how much was lost in the sense that it interrupted the normal immigration flows and reduced our population
growth accordingly? How much did it cost us by accelerating
expansion of capacity in some war needed industries, such as
bituminous coal and steel, capacity unnecessary in post war years?
How much loss was involved in reducing residential construction
and wearing down the industrial structure of the country by limiting replacement? How much did the war cost us by imposing an
unhealthy price structure and inhibiting a vigorous search by the
community of producers for goods wanted by consumers, a search
made unnecessary by the inflationary situation? Such questions
cannot be answered adequately in quantitative terms. Yet one
cannot avoid the impression that these opportunity costs were
heavy. Is it unreasonable to argue that the drastic decline in the
rate of growth of our econonly, apparent when one contrasts the
percentage increase in real national product during the years from
1914 through 1938, with the record for periods extending back to
the Civil War, is in large part due to World War I and the dislocation it brought about in its wake? Is it unreasonable to suggest
that, with a world at relative peace after 1914, our average rate
of growth - as measured by total national product, would not
have dropped from 20 percent per quinquennium to 9.3 percent;
or the rate of increase in per capita output from 9.7 percent to
2.6 percent?= The opportunity cost involved in the reduction of
these rates of growth by 3 or 4 percent is vast indeed.
The comparison is between decades prior to and after 1914, and uses the
cstimatcs in Kuznels, S., A'atro,rolP,oduct sirrcc 1869, N.Y., NBER, 1946.
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In inhibiting the growth of our domestic economy as a servant
of peacetime needs, World War I1 is, by all signs, likely to constitute an even greater opportunity cost than did World War I.
The form which this cost will assume may be different from that
during the two decades from 1919 to 1939. I n these earlier decades,
the cost took the for~nof lower tot01 productivity than otherulisc
might have been attained, and the loss emerged as one associated
largely with the depression of the 1930's. We may escape that
particular consequence because, in contrast to post-World-War I
days, we are not making such an abrupt turn from a war to a
peacetime economy. If the outlay of real resources on non-peacetype and lendlease uses is kept at the proportions predicated in
present plans, we may avoid a severe depression of the 1930's
model and in that sense will not pay for World War I1 by a
reduction in total output. But, from the point of view of economlc
development envisaged as growth in service of peacetime needs,
there is little to choose between reduction of productivity that
assumes the shape of an economic depression and a reduction of
peacetype productivity accompanied by maintenance of high levels
of total output via increase of outlays on military and defense
purposes. Indeed, one might well argue that ifwe have to choose
between these two evil consequences or major wars - dislocation
and depression in a peaceful world as over against dislocation and
high levels of production bolstered by military output in a warlike
world - the choice is not necessarily in favor of the latter.
There is little to add to these earlier comments, except to say
that the events during the three or four years since that paper
was written appear to add more emphasis and greater weight
to the possible effects of war and political conflicts on the course
of economic growth of nations. The related types of flow across
boundaries, only a small part of which enters the measures
discussed in the preceding sections, are, therefore, an important
elemel~tin our consideration of the problem.
(b) But even if we view the peacetype flows alone, we may be
misled by their apparently small magnitudes. Although commodity inlports, for example, form such a small proportioil of
the total product of the United States they are heavily concentrated in a few basic raw materials; and the circumstance that
the sources of these imports have become quite widespread is
only another indication of their inlportancc. Were they not that
important, the cost and effort of securing them from distant
places would not have been borne. These raw materials, rela-
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tively small as their volume is, may penetrate deeply into the
industrial system of this country; and their withdrawal may
have far-reaching ramifications hardly suggested by the tiny
percentages which they may form of total national product. In
other words, the very process that brought about the development of the U.S. economy into one of the most advanced, and
raised the absolute levels of its national product to heights that
necessarily dwarf any percentage shares of in~ports,also made
for a much greater selectivity in the latter, for a possibly heavier
proportion of items that were either indispensable or of the
first order of priority in ruuning this country's industrial
machine.
These concl~lsionsapply equally to U.S. exports - viewed not
only as imports by other countries, but from the standpoint of
America's domestic economy. While the share of total exports
in total product may be small, the proportions for some specific
industries may be quite substantial. The role of these industries
in the domestic economy, both their direct weight and their
possible contribution to other industries, may depend heavily
upon their export markets. And where these export-dependent
industries are disti~lguishedby some peculiar characteristics, as
they are likely to be, the effect of their 'foreign entanglement'
may be quite out of proportion to their statistically measured
economic weight. For example, the dependence of American
cotton producers upon foreign markets affects particularly a
sectiou of the country, and does not spread evenly through thc
economy; any shifts in the foreign markets may therefore
represent a peculiar multiplier that is not revealed by measures
of the type discussed earlier. That this has bearing upon secular
trends in a country's econonuc growth seems quite obvious as
does the interrelation, e.g. between trends in agriculture and
trends in the cxports of the United States, a relation that runs
both ways.
(c) We come finally to perhaps the most important consideration, viz. that a siugle country's econolxic growth is only part
aud parcel of a larger and more widespread economic and social
process. The long-term changes in level and structure of the
uational product of the United States cannot be understood,
indeed cannot be conceived, out of the framework of Western
civilization, with its devices for social and political organization,
a stock of tecl~i~ological
knowledge, a pattern of development in
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other countries some of which (like Great Britain) served as the
leader and model; and more literally, without the import of a
large body of men who were living carriers of that civilization,
no economic development remotely resembling the one that in
fact occurred and the quantitative outlines of which we reviewed
would have materialized. The flows across the boundaries were,
therefore, not only the material ones - of men, capital, or goods
-but even more the intangible ones of knowledge, leading to
imitation or modification; and of the two, the latter was probably by far the more important.
This opens up a whole set of problems that cannot be
discussed at the present juncture. If the long-term economic
changes of national units, even of a country like the United
States, can be understood only as part of a wider complex, is
there much use in attempting to establisli the statistical record
for the United States via the estimates of national product and
its components? Ilow useful can quantitative measures be if
they are limited to the selected material results of economic
processes, but cannot penetrate at all close to the factors that
determine the long-term trends and short-term changes in these
processes, particularly the former? Should we consider measures
for wider aggregates thall nations? Should we try to push
measurement beyond the level of economic performance, e.g.
to such matters as the stock of knowledge or the course of
techt~ologicalchange as distinct from economic?
It is possible only to mention the questions as illustrating the
problems suggested by consideration of the non-material flows
across boundaries. Some can be dealt with more effectively
when our discussion shifts from long-term trends in the national
product of a single country to a coinparison of trends in the
products of several countries; others we may never be able to
deal with effectively, certainly not on a level of discourse directly
tied to statistical measures of income and wealth and their
components.

APPENDIX
CURRENT NATIONAL INCOME ESTlhIATES FOR THE PERIOD PRIOR TO

1870
The current estimates of national income in the United States prior
to 1870 present a puzzling, and, most likely, a misleading picture.
Yet it is of interest to analyze them, if at least to indicate their
limitations and to prevent their misuse. We deal here with estimates
prepared in the twentieth century, and linking the more distant past
with recent years.
1. Contrast betweot 1800-40 and 1840-80: R. F. Martin's estimates
The only series now available on the national income of the United
States back to 1799 is that by Robert F. Martin. It is referred to
frequently, despite general recognition of the tenuous basis upon
which the estimates for the early decades rest -evidence of the
scholar's abhorrence of a statistical vacuum. The testimony of the
estimates concerning the movement of total and per capita income,
adjusted for price changes and thus presumably representing approximations to the real volume of commodities and services produced, is
given in Table 51.'
The first and foremost impression is that, while total national output increased markedly throughout the period, so did total population, and in the first half of the period covered in the table per capita
real income declined. In contrast, during the second half, 1839-79,
with somewhat slower growth in total population, per capita income
in real terms increased over 50 percent - and this despite a protracted and destructive Civil War in the 1860's.
Of course the estimates relate to single years, and may, therefore,
be affected by circumsta~lcespeculiar to those years. As Martin
points out, 1799 happens to be a year of relative prosperity, whereas
1839 appears to be in a somewhat lower phase of the business cycle
(see National Income in the United States, 1799-1938, pp. 9-12);
consequently, at least some of the decline shown between the two
dates may be due to cyclical rather than to secular factors. But even
so, it seems puzzling that over a period of 40 years the increase in
real income per capita should not have been substantial enough to
show up in the record, no matter how crude. And Martin does interpret the figures as suggesting absence of significant advance in the
secular levels of product per capita. The cxplanation suggested - the
state of "general pioneering turmoil, punctuated by controversies,
The concept followed by Martin approximates closely that used in the present
paper, i.e. what is commonly referred to as national income at factor costs.
Martin does not include undistributed corporate profits, a relatively neglig~ble
item throughout the p e ~ ~ ounder
d consideration.
22 1
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TABLE 51

National Income, in Dollurs of 1926 Purcltasing Power, Total and
Per Capita, R. F. iifartin's Estimates, 1799-1879
Total
National
Income
(millions of
dollars)

Year

Population
(millions)

Perce,ztcz~eCllansc (irririal ycar base):
195.5
222.5
1799 to 1839 .
1839 to 1879
7
to 8 7 9
I

:

I

1

1::

Income
Per Capita
(dollars)

-8.3
56.1
43.1

Cols. 1 and 3: Robert F. Martin, National Iticorne in tl,e Urlited States, 17991938 (National Industrial Conference Board, New York, 19391, Table 1,
p. 6.
Col. 2: Col. I divided by col. 3.

first with European countries, culminating in the War of 1812 with
the British, and then the series of Black Hawk, Seminole, and other
Indian Wars"* -is far from convincing. The much more serious disturbance of the Civil War failed to produce a downward trend in
per capita real income for 1839-79 and the earlier wars and other
disturbances mentioned could hardly have been a significant impediment to rapid growth of the economy under the conditions in which
the American population found itself in the early nineteenth century.
The question whether the four decades from 1800 to 1840 were in
fact characterized by declining or stable secular levels of per capita
income is of some importance. Unfortunately, the statistical evidence
that can be mustered for the period is scanty. Yet the consensus of
whatever evidence can be assembled strongly indicates that the
impression conveyed by Martin's estimates, if taken as an approximation to secular changes in per capita income, is highly questionable. We discuss this evidence briefly, without laying claim to comIbid., p. 8. The reference is to the period 1799-1 849, but it applies equally to
the four decades under discussion. The tok~lsin Table 51 are adjusted for price
changes by a cost of living index. The results for totals adjusted by an index of
the general price level are roughly the same.
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pleteness and without attempting to revise Martin's estimates by
substituting different figures.
2. The shift tobvard non-agricultui.al i~~dustries,
1800-40
Martin's estimates provide a distribution of total income, in
current prices, among the various industrial sectors in which it
originated. This industrial distribution may, and in fact must, be
subject to at least some of the serious qualifications that will have to
be made concerning the per capita figures in constant prices. But
let us assume here that the distinction, at least between agriculture
and all other pursuits as sources of income, is acceptable. The share
of agriculture in the total is roughly about a third through 1839 and
then declines to a fifth by 1879 (Table 52, columns 1-3).
From the industrial distribution of gainfully occupied, available
from 1820 onward, we can secure the share attached to agriculture;
and on the basis of the association of the latter with the proportion
of total population living outside urban comnlunities, we can extrapolate agriculture's share of gainfully occupied back to 1800.l Camparison of this share with agriculture's share of total income reveals
a familiar inter-industrial difference in income per person engaged:
income per person engaged in agriculture is appreciably lower than
that for the country as a whole. This deficiency in the share of agriculture is exaggerated because persons among the gainfully occupied
attached to agriculture may engage in other pursuits aud thus derive
income from other sources. But while allowance for such nonagricultural income of farm population would raise the ratio somewhat above the level of about 0.5 (Table 52, column 5), the adjustment would probably not bring it much closer to 1.0.2
With such income-per-worker differences persisting, as they
obviously do, a shift of the labor force from agriculture to other
pursuits should in and of itself raise per worker income in real terms.
Any adjustments for price changes ordinarily made are based upon
changes in prices of identical goods, and do 1101 allow for shifts in

' There may be a slight difference in the dating of population (and gainfully
occupied) figures and those for income originating: the latter are designated in
Marlin's book 1799, 1809, etc., whereas the former are for the Census dates of
the following year. Nowever, as Martin indicates, his estimates, prior to 1899,
"apply to 110 speczc year but to a twelve months' period, beginning and ending
within thc two gears beginning on January 1 of the year indicated" (ibid., p: 134).
"Man
asslgns the value of home or 'family' manufacttues reported m the
Census of Agriculture to manufacturing (see ibid., p. 137). For the earliest Census
for which I could find these data (1839) the reported value is $29 million (see
7th Census of the United States, 1850, Srafislicnl View of U.S., Co~rtpeifdiz,;~!,
pp. 179 ff.).This compares with Martin's estimates of total income fro111 agrlculture (net) of $548 million. However, further allowance should be made for
income from work by farm residents in cities and for their receipts of property
income from sources other than agriculture.
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TABLE 52

Share of Agricrilture in National Income and in Gainfully Occupied,
1799-1879

Year

1799-1800
1809-10
1819-20
1829-30
1839-40
1849-50
1859-60
1869-70
1879-80

National
;:;;I
Agncultuie
current
pnces,
(prices,
ni~llion$) million S)

:,"$%

P&rcent(1)
1s of (2)

Percent of
Gainful1y
Occ.upied
In
Agriculture

Ratlo of
(3) to (4)

(1)

(2)

(3)

(4)

(5)

266
307
295
330
548
747
1,288
1,552
1,408

677
915
876
975
1,631
2,420
4,311
6,827
7,227

39.3
33.6
33.7
33.8
33.6
30.9
29.9
22.7
19.5

72.8
71.8
71.8
70.5
68.6
63.7
58.9
53.0
49.4

0.54
0.47
0.47
0.48
0.49
0.49
0.51
0.43
0.39

Col. 1: Jbid., Table 16, p. 58, plus net rent on farm houses, calculated from Tables
43 and 44, pp. 98-99.
Col. 2: Ibid., Table 1, p. 6.
Col. 4: For census years beginning with 1819, estimates by the Bureau of the
Census, see Historical StalisIics of lire United Srales, Series D-7, p. 63.
The figures relate to 1S20, 1830 and so on, the particular dates bcing
those at which the population census was taken.
For 1799-1800 and 1809-10, extrapolated from 1819-20 on tho basis
of the ratio at later dates to proportion of rural territory population in
the total. For information on latter see Historical Statistics, Series B-159
and 146, p. 29. The proportions were: 1800, 93.9 percent; 1810, 92.7
percent; 1820, 92.8 percent; 1830, 91.2 percent; 1840, 89.2 percent.

the composition of product between rural and urban uses. Indeed,
if we assume that the productivity in real terms per worker did not
change either within agriculture or within other pursuits from 1799
to 1839, the rise in real product per worker that should have resulted
from the shift of the labor force away from agriculture is 7.8 percent.1
3. Changes in ratio of workers to total population, 1800-40
Since we are concerned here with real product per capita, the ratio
of the gainfully occupied to total population is of importance. All

' Calculated on the assumotions stated in the text.
~

and settine the ratio in

~~~~~~~

~

for 1839 is 107.8; compared with 100.0 in 1799. The increase in ~ r o d u c toer
worker (member of thelabor force) is thus 7.8 percent
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other conditions being equal, an increase in this ratio will tend to
raise real product per capita. In fact, there was a fairly substantial
increase in this ratio from 1800 to 1840. Census population figures
go back to 1800; and population 10 years of age or over before
1820 can he estimated on the basis of its ratio to the total for the
white population alone. The size of the gainfully occupied force in
1800 and 1810 can be estimated by extrapolating the changing ratio
of gainfully occupied to .
populatioli
10 years of age and over (Table
.
53,coiumns 3 and 4).
The comparison thus made possible reveals that between 1800 and
1840 the ratio of eainfullv occuoied to total oooulation rose from
0.29 to 0.32, or &out a tenth. w e can now ad4 this factor to the
one considered in Section A-2 - the shift of the labor force toward
non-agricultural industries - which would have raised per worker
product, in constant prices, from 100 in 1800 to 107.8 in 1840. On a
per capita basis this would mean a shift in income in constant prices
from 100.0x0.29 in 1800 to 107.8x0.32 in 1840, or from 29.0 to
34.5, a rise of 19 percent in per capita real product. To repeat, this
TABLE 53

Gainfully Occupied as Propoilion of Total Populatio~i,
U.S.A., 1800-1880
I

Year

I

I

I

I

Population,
Gainfully Percent (3)
10 Years
Total
Occupied
of Age
Population
(thousands) and over (thousands) is of (2)
(thousands)
(3)

(4)

Ratio Of
(3) to (1)
(51

' Revised for under-coverage of the 1870 Census.
Col. 1: HisloricalStatistics of the UiritedSfales, Series B-2, p. 25.
Col. 2: For 1820-80, ihid., Series D-I, p. 63: for 1800 and 1810, estimated by
extrapolating ratio of col. 2 to col. 1 by that for ivlzite population. For
latter, see ibid., Serics B-126, p. 28, and B-18, p. 25.
Col. 3: Ibid., Series D-2 and D-3, p. 63 for 1820-80. For 1803 and 1810 estimated
by application of ratios in col. 4, which were extrapolated by continuing
to 1800-20 the trend observed for 1 8 2 0 4 .
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rise in per capita product in constant prices does not allow for any
secular increase in product per worker either in agriculture or in
uon-agricultural industries.
4. Pi.oflttctpm ivorker: Martin's estin~ates,1800-80
It is clear from the preceding discussion that Martin's estimates
nlust imply a substantial decline in real product per worker from
1800 to 1840, certainly for the economy as a whole and most probably also for somemajor sectors in it. To reveal theseimplications, to
explain how the puzzling declinein per capita realincome was derived
for the period 1800-40, to shed sonle light also on the behavior of
the eslimates from 1840 to 1880, and perhaps to provide some basis
for revising our impressions (if not necessarily deriving new estimates), we analyze the movements in income or product per worker
derived from Martin's estimates and some supplementary data on
gainfully occupied and on prices.
For the full period of eight decades two major sectors, agriculturc
and all non-agricultural pursuits, are distinguished (Table 54). The
income from agriculture, shown in Martin's estimates in current
prices, is adjusted for price changes by the Warren-Pearson iudex of
wholesale prices of farm products -an adjustment which, however
subject to criticism on general grounds, is appropriate since Martin
derives his estimates of agricultural income in the first half of the
nineteenth century by 'inflating' a commodity volume index (used
as an extrapolator) by the Warren-Pearson prices of farm products.
From the adjusted volume of net income in agriculture and the gainrully occupied attached to agriculture, per worker 'real' product of
agriculture can be derived (column 5). Per worker product in agriculture declines about 20 percent from 1800 to 1840; and then rises
rather moderately from 1840 to 1880. Both movements are puzzling
and surprising. What is perhaps even more puzzling and doubtful is
the indication that price adjusted product per worker in agriculture
was lo,ver in 1880 than in 1800, eighty years earlier, and more than
10 percent lower.
Subtracting total income from agriculture, adjusted to 1926 pricc
ievels, from countrywide income, likewise adjusted, we get the
income from all the non-agricullural sectors combined, also on a
1926 price base. The two varianls of the price adjustment employed
by Martin, one for cost of living and the other for the general price
level, yield two variants of total income from the non-agricultural
sectors, adjusted to the 1926price base. Dividing them by the number
of gainfully occupied attached to non-agricultural industries, we get
income in 1926 prices per worker in the non-agricultural sectors
(two variants, columns 9 and 10). While the timing of the movement

TABLE 54

Income per Worker, Agriculture and Non-agricultural htdustries, R. F. Martin's Estimates, 1799-1879

Year

Income
from
Prices of
Gainfully
Income
Farm
Agriculturc,
from
Occupied
m
Products Agriculture,
Current
Prices
1926 Prices Agriculture
(Index,
(millions 1926=100) (millions (thousands)
of 2)
of $1

I

I

I

I

Income from Nonagric. Industrres,
Income per
1926 Prices
Worker in
(millions of S )
Agriculture,
1926 Prices Cost of
'"I
($)
Living Gp";g,
Index
Adj.
Adj.

I

G ~ ~ Income
~ ~ per~ Worker,
I I ~
occ?~ied Non-agric. Indus.
in
in 1926 Prices ( S f
~
~
~
~
~
~
i
Industries
(thousands) Ba sed on Based on
Col. 7
Col. 6

I

Col. 1: R. F. Martln, National Income, etc., Table 16, p. 58.
Col. 2: IIistorical Statistics. Series L-4, DO. 31-33 (Warren-Pearson index). The index was averaged for each pair of years (1799-1800,
1809-10, etc.); thenconverted to-i926=100:
Col. 3: Col. 1 divided by col. 2.
Col. 4: For 1799-1800 and 1809-10, Table 52, col. 4 multiplied by Table 53, col. 3. For 1819-20 to 1879-80, ,Yistoricol Stafistics, Series
D-48, p. 64.
Col. 6: Obtained by subtracting entries in col. 3, fiom Martin, National Income, Table 1, col. 2, p. 6.
Col. 7: Obtained by subtracting entries in col. 3, from Martin, Nafiortol Income, Table 1 , col. 3. p. 6.
w
Col. 8: By subtraction of cntries in col. 4 from entries in col. 3, Table 53.
3

~
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is slightly different here from that of 'real' income per worker in
agriculture, real income per worker in non-agricultural industries
shows an even sharper drop from 1800 to 1840 (almost one-quarter
in one variant, and about 23 percent in the other); a rather moderate
rise from 1840 to 1880; and also, rather incredibly, income per
worker in non-agriculturalindustries substantiallylower in 1880than
in 1800 (almost 20 percent in one variant, and about 15 percent in
the other).
Evidently, whatever rise in 'real' income per worker was shown
by Martin's estimates between 1800 and 1880 was due exclusively to
the shift in the distribution of the labor forcc away from agriculture
toward non-agricultural pursuits: within both agriculture and the
non-agricultural sectors, his estimates show a significant decline in
per worker income from 1800 to 1880. Furthermore, this shift away
from agriculture tendcd to reduce, but did not fully offset, the decline
per worker from 1800 to 1840: if not for that shift, the decline in the
countrywide estimates would have been significantly greater. Finally,
whereas we would expect the trend in product per worker to be upward, and more so in non-agricultural than in agricultural industries,
the decline in price adjusted product per worker in non-agricultural
industries is greater than in agriculture.
Because of the importance of distinguishing between the inter- and
intra-sector shifts, as illustrated by the analysis in Table 54, we
attempt to analyze further the various sectors within the non-agricultural industries. Unfortunately, the estimates of the gainfully
occupied provide practically no breakdown of the non-agricultural
sector before 1840: and the orice adiust~nentof the seoarate sectors
e pushes the analysis as far
is also difficult, if not impos~ible.~ i b l 55
as data permit, and perhaps even beyond legitimate limits.
Panel A of the table distinguishes the combined sector of mining,
electric light and power and gas, manufacturing, and construction
-the commodity producing sector. The adjustment of net income
originating in it, as estimated by Martin, by the wholesale price
indexes of various groups of finished commodities, is a rough and
ready pr0cedure.l The calculations show that, in this sector, 'real'
product per worker rises from 1840 to 1880 by a substantial margin
(over 40 percent) (column 5); whereas the rise in product per worker
for the same period for the whole non-agricultural sector was only

' It u,ill be showu belout thar during this period prices of raw organic materials
rusc more o r declined less than thosa uf nlan~facturudproducts. tlcncc the prices
~molicitin ralr<eo</clc,d must have rircn less or declined more than the orires of
commodifies. Conseouently, the procedure used underestimates the rice shown
in per worker produft in thc commadity producing industries (non-agriculturdl):
and, if revised, \,,auld show an even grcalcr contrast bctivccn ris? in product per
worker in Illis sector and the absence of such a r i s ~in nroduct n:r worker in thc
combined total of other non-agricultural industries.
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between 7 and 9 percent, depending upon the price adjustment (Table
54, columns 9 and 10).
There is even a greater contrast between the rise in real product
per worker in the commodity producing industries for 1840-80, and
that in the residual non-agricultural sector (a combination of transportation and communication, trade, and all services). The latter is
between 6 and 9 percent, and in view of the crudity of the estimates,
absence of significant change is the safest inference (Panel A, columns
9 and 10).
The rather limited increase in per worker product, shown for all
non-agricultural industries between 1840 and 1880 in Table 54, is
then the result of disparate trends: a substantial increase in per
worker product in the commodity producing sector; an insignificantly
slight increase in the other non-agricultural industries; and no significant shift in the distribution of gainfully occupied in non-agricultural industries between the two broad sectors distinguished
within the latter (see Panel A, columns 4 and 8).
The rise in real product per worker in the non-agricultural commodity producing industries is no surprise: it should have been
expected during 1840-80, and, as suggested in footnote 1 on p. 228,
is probably underestimated in Table 55. But it is puzzling that real
product per worker in other non-agricultural industries should rise
only slightly. Unfortunately we have no price adjusted figures for the
several industries included in this sector; but the unexpected behavior
of Martin's estimates of its product per worker can, perhaps, be
explained in part with some income totals in current prlces.
In Panel B of Table 55 we segregate the combined sector of transportation and communication, and trade, leaving a residual that is
largely the service industries (private and government). The estimates
of gainfully occupied attached to the transportation and trade sector
are necessarily rough; include postal service, which Martin presumably includes under government; and begin in 1850. Yet the group
is largely that occupied in the transportation and trade sector of
Martin's estimate. For the short period, 1850-80, Martin's estimates
imply a high per worker income for this sector - much higher than
in any other. But income per worker in this sector, in currenl prices,
drops about one-third from 1850 or 1860 to 1880- a far greater
dcciinc than that in the generill pricu le\,c.l or cost oiliving.' In contrast, the per tvorker incomc i n thc service industries, which is usually

TABLE 55
hzcoimper Worker, 1Vo,1-agriculturalIi~dusfries,
R. F. Mar1ir1'sEstimates, U.S.A., 1840-1880
A. COMMODITY PRODUCING (MINING, ELECTRIC LIGHT AND POWER AND GAS, MANUFACTURING,CONSTRUCTION)
AND OTHER INDUSTNES

Year

183910
1849-50
1859-60
1869-70
1879-80

Income
from Com.
Prod.
Industries,
Current
Prices
(million S)

Prices of
Manufact.

;

Income
Industr,es,
1926 Prices
(million S )

Incolne from Other
Non-agric. Indus..
per
1926 Priccs
Occupied Income
Workel;
(million $)
1926 Prices
(3) : (4)
Industries
Price
(5)
Living
Adj.
Adj.

Income per Worker,
Other Non-agric.
Indus., 1926 hices

Gaillfuily

i"p","T'

(5)

in Other
Non-agric.

on
(:{,",","gg)Based
Col. 6

0

Based on
Col. 7

5
u

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

<

263
442
729
1,512
1,506

98.6
72.8
76.7
112.2
73.1

267
607
950
1,348
2,060

805
1,350
2,100
2,930
4,380

332
450
452
460
470

2,019
3,144
5,902
5,862
10,584

2,006
3,275
6,021
5,710
10,843

895
1,447
2,223
3,145
4,442

2,256
2,173
2,656
1,864
2,383

2,241
2,263
2,709
1,816
2,441

2

Col. 1: R. F. Martin, National I?reome, etc., Table 16, p. 58.
Col. 2: Historica<Statistics,pp. 232-3. The Warren-Pearson indexes, combined with the following group weights: foods (20); textiles (30);
fuel and llghting(l0): metals (20); building material (15); chen~icals(10); house furnishings (15).
Col. 4: Histor~calStatrstrcs,
Serles D-50-52, p. 64.
Cols. 6 and 7: Table 54, cols. 6 and 7, reduced by entries in col. 3 here.
Col. 8: Table 54, col. 8, reduced by entries in col. 4 here.

TABLE 55 (Co~zcl~i~Ie~Ij
B. TRANSPORTATION AND TRADE, A N D RESIDUAL SERVICES

Income from
Income per Incollle from Gainfully
Residual
Transp. and Gainfully
Worker,
Occupied,
Services,
Trade,
Occupied in Transp. and
Residual
Current
Trade
Transp. and
Current
Serr,ices
Prices
Prices
Trade
(1) : (2)
(thousandsj
(S million)
( S million)
($1

Ycar

1949-50
1859-60
1869-70
1879-80

.

I

income per
Worker,
Residual
Services
(41 : (5)

($1

(1)

--

(2)

(3

(4)

(5)

(6)

594
1,188
1,757
2,062

386
718
1,324
1,970

1,539
1,655
1,327
1,047

61 1
1,018
1,792
2,000

1,061
1,505
1,821
2,472

576
676
984
809

Cols. 1 and 4: R. F. Martin, Notiorral brcome, etc., Table 16, P. 58, and Table 40, P. 87.
Col. 2: Historical Statistics, Series D-53-55, p. 64. Finance and real estate sectors were eliminated by assuming that the numbcrs were
8 perceot of the combined total in 1850 and 1860, and 12.5 percent in 1870 and 1880.
Col. 5: By subtraction of entries in col. 2, Panel B, from entries in col. 8, Panel A.

0
2

2N

%
2
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at lower levels than that in transportation and trade, when measured
in current prices, rises fairly substantially from 1850 or 1860 to 1880.
It is hard to pass judgment on the movement of per worker income
in the service industries. But it seems incredible that the income per
worker in the combined sector of transportation and trade should
have moved from 1850 to I880 in the manner indicated in Panel B,
suggesting stability in real product per worker from 1850 to 1860,
and a sharp decline from 1860 to 1880.
To repeat, the questionable aspects of the evidence implicit in the
Martin estimates are: (a) the decline in real product per worker in
agriculture from 1800 to 1840, and the small magnitude of the rise
from 1840 to 1880; (b) the decline in real product per worker in
agriculture from I800 to 1880; (c) the decline in real product per
worker in the non-agricultural sectors, either from 1800 to 1840, or
from 1800 to 1880 -as vie11 as the moderateness of the rise from
1840 to 1880; (d) the movement of inconle per worker from 1850 to
I880 in the combined sector of transportation and trade.'

5. Trends in product per worlcer in agricultlrre
In examining the evidence that would shed some light upon the
validity of the Martin estimates, it seems best to emphasize the
period 1800-40, because of the surprising character of the results for
that period. We begin with agriculture, and ask whether there is any
evidence that real product per worker in agriculture declined, or even
remained stable, from 1800 to 1840.
While there are almost no series relating to agricultural output
prior to 1839, the few bits of data presented in Table 56 indicate tbat
there is no ground for assuming tbat real product pcr worker in
agriculture declined from 1800 to 1840. Indeed, there is strong
suggestion that it rose substantially.
Of the major agricultural crops, we have specifically traceable data
on volume of product only for wheat and cotton (columns 4 and 5),
which indicate rates of growth from 1800 to 1840 that exceed the
rates of increase in the estimated number of gainfully occupied in
agriculture: almost a thirtyfold increase in cotton and about a'fourfold increase in wheat, compared with less than three and half times
increase in the number of gainfully occupied. The same is true of
lumber, which at that time was part of the activity of people located
on farms and outside of urban areas.
We did not comment in the text on differences in average levels of income
per worker. Two findings are subject to serious question: (a) that income per
worker in commodity producing, non-agricultural industries should be so close
to that in agriculture in 1839-40 ($332 compared with $271); (h) that income
per worker in transportation and trade should be so much larger than that in
any other sector distinguished. However, the calculations here of levels are
cubject to much greater error than those of changes over time; and should not
be assigned as much importance.

TABLE 56

Data relating to Agricultural Production in U.S.A., 1800-1850

year

1800
1810
1820
1830
1840
1850

Gainfully
Occupied in
Agriculture
(thousands)

Cotton
Crop
(thousands
of bales)

Wheat
Crop
(millions of
bushels)

(1)

(2)

1,109
1,513
2,070
2,770
3,720
4,900

73
178
335
732
1,348
2,136

Lumber
Cut

mi^^^.^
measure)

Grain
Product
(millions of
bushels)

Tobacco
Product
(millions of
Ibs')

Horses

Cattle

Sheep

(3)

(4)

(5)

(6)

(7)

(8)

(9)

22
30
38
50
85
105

300
400
550
850
1,604
5,392

160

107
117
127
142
219
250

0.3

0.6

0.6

4.3
4.9

14.9
17.8

19.3
21.7

343
463
616
867

Number on Farms
(millions)

Col. I: Table 54, col. 4.
Col. 2: HisforicolSforisficr,Series E-218, p. 109.
Col. 3: From F. J. Guetter and A. E. McKinley, Stafistical Tables Relating lo llre Ecmromic Growt/i of flte UnitedSfater (Philadelphia,
19241, and sources given therein.
Col. 4: HistoricalSfotistics, Series F-109, p. 125.
Cols. 5-9: Michael G. Mulhall, The Dicfionar),of Stafislics (London, 1892), pp. 41-44. The grain products entered in col. 5 include corn,
oats, wheat, barley, rye, and other minor grains.
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The other entries in Table 56 (columnns 5-9) are from Mulhall, a
source whose accuracy it is difficult to appraise. But there is justification for using it here because Martin's estimates themselves rest
in part upon some data from Mulball (see footnote on p. 235). If,
then, one may use the same authority, it is clear that the output or
tobacco alone rises less rapidly than the llumber of workers in agriculture. The much more important total of grain products rises from
144 bushels per worker in 1800 to 166 in 1840, or 15 percent; and
with the probable shift toward the more valuable grains thc rise in
real product per worker may have been appreciably greater. The
number of horses, cattle, and sheep all show much greater rises fro111
1810 to 1840 than the number of workers, suggesting a substantial
rise in work animals and presumably animal products per worker.
Two other bits of evidence are of interest in this connection. Onc
rclates to estimated man-hours used lo produce wheat, corn, and
cotton in 1800 and 1340. According to the figures given in Martin R.
Cooper, Glen T. Barton, and Albert P. Brodell, Progress of Forin
~Mecllarzization,USDA Misc. Publication No. 630, Washington,
October 1947, the following reduction in man-hours occurred
(figures are averages rather than for the specific years):
Wheat
(busl~els)

1

Corn for Grain
(bushels)

Cotton
(gross, lint, lbs.)

p
p
p
p

.

Yield per acre
.
Man-hours per acre:
Before harvest .
Harvest.
. .
Total .
.
Man-hours per unlt

1

1800

(

1840

1800 1 1 8 4 0

1800 1 1 8 4 0

15

15

25

25

154

154

16
40
56

12
23
35

56
30
86

44
25
69

135
50
185

90
45
135

3.73

(

2.33

(

3.44

1

2.76

/

1.2

1

0.88

(All data from ibid., Table 1, p. 3.)

Thus, without any indicated increase in yield per acre (the yields are
rough estimates by the authors and perhaps fail to reflect an actual
increase), the number of man-hours per unit product of each of t h e ~ e
three important crops dropped, during these forty years, by percentages ranging froin 20 to over 35.
The second iten1 relates to wages, including the value of board,
paid to farm workers in Vermont, for which records are available
back to 1780; and for which the adjustment of the current wages
per month by changes in the cost of living is also possible (T. M.
Adams, Prices Paid by Vermont Formers, etc., Vermont Agricultural
Experiment Station, Bulletin 507, February 1944, Burlington, Vermont). The necessary full data are given only back lo 1805. But if
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we average real earnings in the quinquennia centering on 1809,1819,
etc., we 6nd that the index (!910-14=100) moves from 53 in 1809,
to 70 in 1839 - a rise o 'over 30 percent for just three of the four
decades in the period under discussion (see ibid., Table 47, p. 97).
Despite the paucity of data, one cannot but get the strong impression that product per worker in agriculture could not have shown
the secular decline from 1800 lo 1840 implicit in Martin's estimates.
Indeed the data suggest that the nlinimum rise in per worker product
in agricullurc over thal period might have been 20 to 30 percent.1
It did not seem advisable to assemble evidence to test Martin's
i~nplicitestimates of the rise in product per worker in agriculture
from 1839 to 1879. On the surface, the rise from $271 to $296 seems
too low since that period follows the introduction of farm machinery
and the rapid expansion of agriculture to the fertile areas of the
midwestern aud western sections of the North American continent.
One must also leave to future exploration the question whether the
rise in product pcr worker in agriculture from 1840 to 1880 was
greater than that from 1800 to 1840, and what the order of magnitude
of the difference was.
6. Trends in product per worker in noiz-ugricultrrrul iizdustries
In spite, or perhaps, because of scarcity of data on production in
non-agricultural sectors of the economy prior to 1840, most of the
few series available show astrononlical rates of increase. For example,
total output of bituminous coal for 1807-20 was just 3 thousand
tons, or about 0.2 thousand per year; a similar average for the output
of anthracite coal during the same period was 0.9 thousand per year.
Presumably around 1800 the annual output was still smaller, if it
existed at all. But by 1840, the annual output was already about
1 nlillion tons for each type (sec Historical Statistics for the United
States, Series G-13 and G-14, p. 142). There was thus over a thousandfold increase in output over a period appreciably shorter than
the four dccades under discussion. Similar rates of increase could be
derived for any currently important and established industrial product, which was only in its embryonic beginnings at about 1800.
Indeed, the only series relating to volume of industrial activity that
fail to show such enormous rates of increase over the period are
those relating to foreign trade. But the lag of the latter behind growth
of population, if demonstrated, would only reflect the effects of U.S.
exnausion westward. awav from the eastern seacoast.
I1 one trzces Martin's procedure to scc how lie secured sucli i~naeecplnble
r t \ ~ l t i ,the nnin 1c;tson 1s found in tlic use of \!tllIi3ll's esli1n3tcsof agricul1ur;ll
capitill (to \rhich :i Iarxe weight is assigned) in c;~lculatingthe itidex used to
v r t r a ~ o l ~ r?luss
tc
farni outoui to tlle becintii~~c
of the ccnultv (see Martin. on.
cit.,
135=6). I t is diifi&lt to u n d e r h n d why an item sibject to cbadgdg
valuat~on,and whose accuracy and relevance to estlmatmg phys~caloutput of
agricultural production are most doubtful, was used at all.
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To attempt a laborious assembly of evidence for testing the
implication of Martin's estimates, which show a drastic decline from
1800 to 1840in real product per worker in non-agriculturalindustries
(see Table 54), would hardly be worth while if the purpose were to
disprove Martin's figures; and would be a task much beyond feasible
scope if it were to lay the foundation for a more acceptable set of
estimates. Instead we use the easily available series on commodity
prices. Differences in trends of prices presumably reveal differences
in productivity. If prices of manufactured products rise less or
decline more, in the long run, than prices of agricultural products,
the implication is tbat productivity in manufacturing (and related
processes) rises more (or declines less) tban productivity in agriculture.
This provides the rationale for the comparisons presented in Table
57. In both panels we compare price indexes for groups of commodities ranging from farm products to others in which manufacturing
operations are dominant. The series are quinquennial averages (to
reduce short-term fluctuations) and are given at decennial intervals
for the first eight decades of the nineteenth century.
The indexes reveal that, during both the first and second half of
the period, prices of manufactured commodities least affected by
agricultural processes (textiles, metals, and chemicals in Panel A,
and clothing, paint, other building materials, equipment and supplies
in Panel B) declined more (or rose less) than prices of farm products
(or prices received by farmers). This differential movement in price
levels was particularly marked during the second half of the period
in the series in Panel A; but no such marked disparity in inter-group
price shifts between the first and the second half of the period is
observed in the Vermont prices in Panel B.l
It was suggested earlier that product per worker in agriculture
probably increased significantly from 1800 to 1840, and perhaps rose
even more from 1840 to 1880. The evidence just presented strongly
suggests that product per worker in extractive (other tban agriculture), manufacturing, transportation and distribution operations
involved in turning out manufactured products must have increased
appreciably more than product per worker in agriculture. By inference, product per worker in a major sector of all non-agricultural
industries must have risen substantially froin 1800 to 1840, 1840 to
1880, or 1800 to 1880. It is, therefore, impossible to accept the
implications of Martin's estimates.
' T h e singlc cxceprlon to the grmier decl~n: or lcc\:i rlsc in prices of msnofacturcd producrs is tho1 in price~offootwctrin I'ancl tl, which rise from 1837-41
to 1877.-Yl npprc:iably morc th:m d~ prices rc':civ~.d b,, farmcrj.'fl~ismay bc
the e l f z t of thc nre>r clinib in nrsc5 of hidc attd letthcr. which in Pancl .4 is
much more mark>d during this beriod than the rise in pr&s of farm products.

TABLE 57

Cllar~gesin Prices of Agricultural and of Other Products,
1800-1880
(All price indexes to the base 1910-14=100; quinquennial averages)
A. WHOLESALE PRICES: WARREN-PBARSON

Year

1797-1801
1807-11
1817-21
1827-31
1837-41
1847-51
1857-61
1867-71
1877-81

. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .
. . .

Perrmtage C/iangc:
1797-1801 to 1837-41
1837-41 to 1877-81

.

Metals and
Metal Prod.

Chenlicals
and Drugs

(6)

(7)

(8)

K

150
158
150
127
118
92
92
149
93

231'
279
240
184
154
114
124
192
120

317
334
274
224
218
160
156
221
143

462'
497

Z

311
236
246
154
171
207
125

N

-21.3
-21.2

-33.3
-22.1

-31.2
- 34.4

-46.8
-49.2

Farm
Products

Hides and
Leather

Building
Materials

Foods

Fuel and
Lighting

(1)

(2)

(3)

(4)

(5)

100
84
92
65
76
67
81
123
80

66'
76
96
88
83
64
111
129
105

52
58
55
49
68
60
66
110
78

158
133
141
98
116
88
101
152
100

-24.0
i5.3

4-25.8
+26.5

i30.8
+ 14.7

-26.6
-13.8

-

::

z
2

2

l The missing figure for 1797 was estimated by extrapolating from 1798 by the movement in the index for all commodities.
Historic01Statistics, Series L-4-11, pp. 231-2. The index for col. 2 covers just two commodities - hides and leather; that for col. 3 largely
pine lumber and few manufactured commodities: that far cal. 5 includes prices of wood and coal.
N

N

m
w

TABLE 57 (Coirel,/rled)
B. PRICES RECEIVED AND PAID BY VERMONT FARMERS

Prices
Received

Year

(1)
1797-1801
1807-11 .
1817-21 .
1827-31 .
183741
1847-51.
1857-61 .
1867-71
1877-81 .

.

.

.

.
.
.
.
.
.
.
.

.
.
.
.

.
.
.
.
.

Pe,re,rto$e Chmzre:
1797-1801 to 183741
1807-11 to 1837-41
1837-41 to 1877-81

.
.
.
.
.
.
.
.
.

57
61
65
52
65
60
72
111
72

.
.
.

i14.0
i 6.6
i10.8

I

Prices Paid
All

Clothing

zG

Lumber

Paint

D$:ztic

Other
Equip.=
Building
and
Materialsz Supplies

(2)

(3)

(4)

(-5)

(6)

(7)

(8)

(9)

147
138
103
101
81
86
133
92

36
46
49
43
68
61
73
120
86

567
493
437
276
221
135
132
198
102

70
72
76
70
55
53
60
108
82

95
90
65
70
70
74
114
83

312
240
193
146
101
105
155
94

526
404
247
213
137
122
184
121

160
153
125
128
101
89
129
82

-31.3
8.9

i88.9
i47.8
f 26.5

-

-61.0
-55.2
-53.8

-21.4
-23.6
i4.91

Freight3
(lo)

5
n
0

1.25
0.81
0.98

5
*z
b

<

gr

1
E

-26.3
t18.6

-53.2
-35.6

-39.5
-43.2

-20.0
-35.9

'Includes: nails (largest weight). window glass. lime. cement
Includes: clover seid, horse-shoeing, salt; scyihes, timothy seed
3 nnliavs
nrr
,... inn lhs
.-"., frnm ~~~t~~
'I'. \I. Ad3nls. Prirer l'rmll,). I'cr,rru,tr Furarcrr, Vermont Ag. Exp. SIGI.Bulletin No. 507, February 1944. bur ling to#^. V l . . cols. I nnJ 2 .
T3.ble 54, pp. 103-6: COI. 3,'rnblr. 10, p. 33 (1737-99 c~tr3po1a1edby inde\ for 311 food): cols. 4 and 5, Table 14, pp. 38-9 (1797-99 r.ilr:rpolated by index lor all clalhing): cols. &9, Tablu 16, pp. 42.13: col. 9, Tabl~.40, p. 33; COI. IO, 'rablc 18, p. 46.
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In closing the discussion of Martin's estimates we repeat that they
do not convey an acceptable picture of the longer-term changes in
the national product of the United States from 1800 to 1880; and
that until the questions they raise are answered and the resulting
doubts allayed, any impressions of such changes conveyed by
Martin's estimates should be disregarded.
7. W. I. King's esti~natesback to 1850
In his Wealtlz and Income of the People of the United States (New
York, Macmillan, 1915), W. I. Kmg presents estimates of national
income back to 1850. The figures are for 'census' years and are
therefore, in fact, a hybrid of measures for 1849, 1859, etc. and the
following year; and are provided at decennial intervals alone to
1909-10. The concept is similar to that followed here.
We have not placed much emphasis on these estimates because
they provide only a short extension of the measures used in the tcxt
(about 20-25 years); because that period is affected by the Civil War,
a circumstance that makes it difficult to interpret it in any analysis
concerned with long-term changes; and because figures given at
decennial intervals are not too useful for proper study of long-term
changes. Nevertheless, it may be interesting to glance briefly at the
estimates and see how much or how little can be learned from them.
Table 58 provides a comparison of W. I. King's estimates with
those based on the more recent work on national product back to
1869. The entries in column 2 are means of annual estimates for the
pairs of years to which King's estimates are assigned.
It will be observed that the differences between King's and our
series range from -14 to +29 percent of the more recent estimates
which we use as criterion. King indicates in his book that his estimates for earlier years are subject to wider errors than those for the
later years, so that it is quite possible that the errors in the figures
for 1850 and 1860 are as large as 20 or 30 percent. This cucumstance
must be kept in mind in trying to derive any picture of long-term
changes from the King series.
An attempt to do so is provided in the remaining columns of
Table 58. Icing's estimates, adjusted for price changes (column 5)
suggest an increase in real product of about 165 percent from 1850
to 1880, and of about 300 percent from 1880 to 1910 - a marked
differenceaccounted for in part by the effect of the Civil War on the
lirst period. But if we substitute our estimates for 1880 and 1910
and retain King's figure for 1850, the increase from 1850 to 1880
rises to 208 percent and is quite close to the revised increase from
1880 to 1910 (216 percent). The percentage rise during the first half
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of the period then equals that during the second half, despite the
effect of the Civil War on the former (which, however, is presumably
offset by the accelerated rise from 1870 to 1880).
TABLE 58

W. I. King's Estimates of National Income,
1849-50 to 1909-10

w. I.

NBER
Diff.
N,N,P,
Current (1)-(2)
as Pct.
Prices
(bill. $1 of (2)

King
Totals,
Current

Year

prices

(bill. S)

I

(3)

(2)

(1)

I

I

W. I. King King Total
Per Capita
Totals,
1929 Prices 1929 Prices
(bill, S)
(8

Price
Index,
1929=
100
(4)

I

(6)

(5)

I

I

Figures in brackets (cols. 5 and 6)are based on entries in col. 2.
Col. I: W. I. King, The WeaNlr and Incotne of the People of tlre United States
(New York, Macmillao, 19151, Table XXIII, p. 138.
Col. 2: From unpublished annual estimates.
Col. 4: For 1869-70 from same source as col. 2. Extrapolated to earlier years
by general ;rice index of Snyder-Tucker. For latter see Historical
Statistics, Series L!,pp. 231-2.
Col. 6: Entries in col. 5 divided by total population. For latter see Hirtorical
Statistics, Series B-31, p. 26.

If we reduce the totals to a per capita basis, King's unadjusted
figures show an even more striking contrast in the rate of increase
between the first and second thirty-year periods covered - somewhat
over 20 percent from 1850 to 1880 compared with more than 120
percent from I880 to 1910. But here also, replacing the King figures
by ours reduces the difference drastically, although it is not wiped
out entirely: with the adjustments, the percentage increase in per
capita is 42 for 1850-1880 and 72 for 1880-1910. But an adjustment
for the possible error in the King estimate for 1850 may either wipe
out this difference or greatly increase it.
The import of this discussion is that the only safe inference one
can draw is that per capita real income did show some increase from
1850 to 1880, perhaps as much as 50 percent or more, perhaps as
little as 20 percent or less. But no safe comparison between the
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increase in 1850-80 and 1880-1910 in national product, either total
or per capita, can be made from the figures as they now stand. I t
seemed best to confine the analysis in the paper to the estimates
beginning with the recent series in the 1870's; and wait with extending
the analysis to earlier decades until a more acceptable series for
them can be constructed.

