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ABSTRACT

This piper attempts to explain American iong-term experience with
changes in the distributior of income since the turn of the century.
It supplies quantitative documentation of a pronounced Secular swing
in inequality. Inequality indicators were on the rise up to 1914,
exhibited no trend to 1926 or 1929, and traced out a well-known egali-
tarian leveling up to 1948. What explains this remarkable swing? Tae
paper exploits a simple general equilibrium model to decompose tiie
sources of these macrodistributional trends. Not only does this
approach bring the analysis of long-term distribution trends back
into macroeconomics, but it supplies a concrete means by which to
isolate the main causes of movements in the wage structure, factor
shares, numbers in poverty, and size distribution statistics. Con-
trary to conventional wisdom, the key forces appear to have come from
the factor-demand side rather than from the supply side. That is,
the combined effects of demographic, immigration, and capital (human
and nonhuman) formation forces are found to have been small when
compared with factor demand. The latter includes sectoral imbalances
in rates of technological change, exogenous changes in demand mix,

and, less importaant, factor-saving biases in new technologies.




THE SCURCES OF AMERICAN INEQUALITY, 1896-1948

Although cyclical behavior of income inequality has been plausibly
linked to aggregate indices of demand . , ., economic explanations of
secular change in income inequality are less satisfactory. . . . The
lack of sufficiently long, appropriately defined time series may
account in part for this unsatisfactory state, but the absence of

a theory of the size distribution of personal incomes has been the
main difficulty. - T. P. Schultz

I. Recent Experience in Perspective

Until very recently, it was generally believed that a revolutionary
change toward income equality had taken place j» the United States by the
end of World War II. Although Simon Kuznets himseif was far too cautious

to use the term "revolutionary,"

the changes in all :income distribution
statistics from the mid-1930s to the late 1940s are truly remarkable
(Kuznets, 1953; Ornati, 19€5). It is also the majority opinion that few
if any of these extradordinary egalitarian gains have been dissipated
since 1948 or 1950. Yet, the postwar decades certainly have recorded a
very mixed performance. Census data on family income confirm a slight
egalitarian trend. The share of the top 5 percent declined from 17.0
to 14.4 percent from 1950 to 1970, while the Gini coefficient fell from
.375 to .353 over the same period (Henle, 1972, p. 22). This decline
pales by comparison with that of the period 1939-1948, when the top 5
percent saw their share plunge from 23.5 to 17.6 percent, but it does

represent a continuation of the egalitarian trend nonetheless. In con-

trast with the family (total) income data, the data on individual earned

income suggest a gradual trend toward inequality over the same period.

Paul Schultz reports this trend in the log variance statistic for almost
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every sex-age class, while in the aggregate, "income inequality . . . has
apparently increased substantially . . . since the Second World War"
(Schultz, 1971, p. 11). Federal payroll tax data suggest the same con-
clusion for the 1351-1965 period (Brittain, 1972, pp. 106-108), and
other data do as well (vudd, 1970, p. 260; Gastwirth, 1972, pp. 311-312).
Chiswick and Mincer (1972) are somewhat more sanguine, but even their
data fail to support any egalitarian trend.

How do we account for the conflict between those studies using
total familyv (pretax) income and those using individual earned income?
The most obvious explanation, of course, is the enormcus increase in
government transfer payments since the 1340s, a trend that has acceler-
ated since the mid-1950s. The rise in transfer schemes surely would
account for different trends in pretransfer and posttransfer income
distributions, but it is the pretransfer income distribution that we
wish to explain here. Thus, in order to make pfogress on our analytical
understanding of distribution trends, it is earnings data "unpolluted"
by transfer schemes that deserve our scrutiny. Furthermore, given the
possibility that transfers, and thus posttransfer incomes, have an
impact on pretransfer earnings (Golladay and Haveman, 1974), there is
much to be said for an academic retreat to earlier twentieth-century
decades, when transfers were a trivial component of government activity,
and where models of income distribution therefore can be submitted to

less ambiguous tests.

But there is a second explanation for tne conflict between the
family income and individual earnings distribution trends. The share of

wives working has increased sharply since the late 194(s and thus
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multiple employment has become increasingly typical of American urban
families. Since secondary family workers normally receive low wages and
often work only part time, postwar family income distributiors are bound
to trace out more egalitarian trends than individual income distribu-
tions.l No doubt it wiil prove far more difficult to sort out the
impact of these secondary-worker labor supply effects on postwar income
distriburions than to isolate the influence of transfers. Both of these
contemporary complexities, however, offer excellent justifications for
historical analysis of American distribution experience prior to the
1940s. Perhaps we might learn more about, the determinants of distribu-
tion by 2xamining periods in whi:h government transfers were insignifi-
cant and multiple employment in urban families was less typical.

Not only has the postwar "egalitarian trend" thesis been destroyed
by recent analysis, but "Kuznets's revolution' is now popularly (and
erroneously) characterized as a short-term affair of little secular
importai.ce. The empirical studies by Schultz, Chiswick, and Mincer have
tended--through no fault of their own--to exaggerate short-run distribu-
tion cycles while suppressing long-run trends.

Apparently most, if not all, of the reduction since 1939 in

the inequality of annual earnings . . . in the United States can

be attributed to the reduction in postwar unemployment and the

improved management of aggregate demand .2 (Schultz, 1971, p. 28)
Schultz makes this inference indirectly by comparing aggregate %ndivid-
val earnings distribution statistics with those for full-time workers.
The latter declined only modestly between 1939 and 1967. Thus the
"revolution" appears to be quite adequately explained by return to full
employment. Furthermore, short-term variations in income distribution

since World War II can also be explained by cycles in aggregate demand
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(Schultz, 1969¢ Metcalf, 1972). Chiswick and Mincer (1972) supply more

direct evidence on the World War II episode. They develop an individual

earnings model .that introduces weeks worked as an explicit variable in the.

human capital func®ion. f7hey find that the model "achieves high explana--

tory power in the analysis of annual~income inequality in the:period
1949-69" (p. S56). Lack of data makes the estimation of the.model on
prewar observations impossible, but if the estimated parameters are
assumed to apply to 1939 as well, then we can decompose the sources of
the post-1939 egalitarian trends. That is, the human capital model
exploited by Chiswick and Mincer imp'ies that the log variance :statiscic
is the proper measure of inequality, and this statistic can be readily
decomposed into meaningful component parts. The decomposition (Chiswick
and Mincer, 1972, Table 4, p. S53) is sufficiently precise to assign
relative magnitudes to the causes of the higher 1939 inequality compared
with 1965. Among males aged 20~64, the changing age-education distribu--
tion was tending to produce greater inequality in 1965. These: key

human capital variables contribute nothing to the observed in:come
leveling. It is not a changing distribution of human capital (or,
presumably, nonhuman capital) that explains the remarkable egalitarian

trend after 1939. Rather, it is the shifting annual earnings structure

that is doing the trick. Given factour ownership, the earnings distribu-~
tion is the product of two forces: (1) the iacidence-of factor unemploy=~
ment and (2) the wage (factor rent) structure. The former plays the main
role in the short run:

Most of the observed difference in inequality between 1939

and 1965 is explained by changes in employment conditioms.

The remainder is a decline in the inequality of wage
rates. . + . (Chiswick and Mincer, 1972, p. S57. Emphasis added.)

K4




5

But is it not time to redirect our attention to the long run, and to look
more carefully at those episodes prior to Great Depressions and iotal
War?

Table 1 surveys some indices relevant in gauging the longer-term
income~leveling experience in America. We must be content with very
imperfect indicators prior to 1935/1936. The historical documentation
that does exist confirms without a doubt a marked leveling of earned
incomes. Turthermore, these must be viewed as secular changes since
1929 and 1948 are roughly comparable full-employment years.3 Table 1
and Figure 1 both docuqfnt two decades of unambiguous long-term egali-~
tarian treunds, quite independent of government transfers. The income
share of Kuznets's top 5 percent declined'By one~third, while the percent
in poverty very nearly halved. The other indices trace out less
dramatic paths, but the magnitudes are quite impressive nonetheless.
Column (4) of Table 1, for example, presents the percentage share of
unskilled (raw) wages in national income originating. This factor-share
statistic turns out to be a far better predictor of size distribution
movements than conventional wages or profit shares.4 Subtracting column
(4) from unity yields an "2xpanded" property (nonhuman and human) income
share, and this share declines by 15 percent in the twenty years
foliﬁwing the Great Crash. As should be apparent in Figure 1, this
decline almost exactly matches the diminution registered by the
Goldsmith-OBE top fifth's share in incoms.

This paper hopes to uncover some of the sources of this income
leveiing during the Great Depression and World War II. Certainly much

has been written about the issue, but most of it, in Schultz's words,

8
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is "unsatisfactory [due to] the absence of .: theory" (1971, p. 27).

We shall try our own hanu at speculative modeling. but the resulting
quantitative decomposition of the sources of income leveling will not be
restricted solely to 1929-1948. This is only one =pisode in an extraor-
dinary variety of distribution experience exhibited by the American
economy since the curn of the century (Figure 1). 72he thirteen years
from 1916 to 1929 appear to be a watershed, marking a peak level of
inequality in American history.5 From the late 1890s to 1914, every
availab.le inequality index surges upward. Hartley (1969, p. 19) finds
the percent in poverty rising from 31.6 to 34.8 percent in the decade
following 1900. Over the same period, an index of the income share
returned to human and nonhuman capital rose from 65.2 to 73.2 percent;
by 1916 it had reached un all~time peak of 76.3 percemt. The skilled-
wage ratio traces out an equally spectacular climb, rising by some 15
percent between 1896 and the 1914-1916 plateau (Williamson, 1974b, Table
11, p. 44). While each of these (provisional) series is of doubtful
quaiity for the pre-World War I period, their consistemcy is, nonethe-
less, overwhelming. Furthermore, the pattern must be viewed as a
secular inaquality trend, independent of cycles in aggregate demand,
since civilian lzbor force unemployment rates averaged 4.6 percent from
1899 to 1901 and 5.3 percent between 1909 and 1913. Six years of world
war and recovery produced a very sharp reversal in this inequality trend.
Ir. contrast to World War 1II, the impressiv: income leveling between 1914
and the early 1920s cannot be explained solely, or evem primarily, by
the achievement of full employment. The sharpness of the 1914-1920

leveling of incomes was almost matched by the well-known inegalitarian

£ 5§




9
trend across the 19208, 80 no unambiguous change in distribution can be
discerned from 1914 to 1929,

What were the sources of American distributional behavior from the
nid-1890s ro the late 19408? Since movements in overall inequality seem
to have paralleled movements in the wage structure and factor shares,
would not an accounting of the latter shed considerable light on the
former? If so, can we disentangle the impact of factor demand from
factor-supply forces? What forces have contributed to these shift'ng
factor-demand conditions? The level of aggregation may appear to be
quite high, but answers to these questions, it seems to me, warrant

highest priority before moving tc greater disaggregative detail.

II. PFactor Demand vs. Factor Supply

Hypotheses regarding macrodistribution performance over time can be
readily classified as related to factor demand or factor supply. These
two forces need not be in conflict, however. There is no need to reject
the importance of demand forces given the documentation of potent supply
forces., Indeed, we shall see that the extraordinary twentieth-century
variation in the American distribution of Income can only be explesined
by the coincidence of these forces.

The factor-supply thesis has always been pcpular, although few have
applied the thesis rigorously to the facts of American histery. For
exanple, increasing inequality trends in the post-World War II years--
as well ae stability or even stretching in the wage structure (Henle,
1972, p. 22%; Rees and Hamilton, 1971)--coincide with a rapidly expanding
supply of low-skill labor, such as women and teenagers. It seems

X,

12




10
plausible, therefore, to trace the postwar ineguality experience to
demographically induced factor-supply forces (Schultz, 1971). Labor
supply conditions can alsc be utilized to help account for wartime
income leveling since the young and unskilled are withdrawn from the
civilian labor force in large numbers.

The factor-supply thesis seems to focus on labor supply, partic—
ularly unskilled labor. 1Its most verbal adherents, however, are to be
found among those analysts interested in accounting for long~term
American inequality experience prior to 1948. It nas long been
apparent, for example, that the peak spread in the wage structure on the
eve of World War I coincided with a peak inflow of unskilled "new"
European immigrants. Documentation was not ¢i the quantitative type
presented in Figure 1, but the inequality trends were well appreciated
at the time and were grist for the alarmist political mills of that era.
This was an angry age questing for social justice.6 It was also an age
that appealed to deteriorating social indicators for the rationaliza-
tion of nativist (that is, racist) policy. Quantitative interest in the
period gradually diminished, the last flicker of it being Rees's
(1961) revision of Douglas (1930), a revisiom that finally succeeded in
documenting some real-wage improvement over the period. Whether then or
now, all analysts scem to agree that surging immigration played a key
role in producing rising numbers in poverty, surging skill premiums,
stable unskilled real wages, and swollen profit shares.

The subsequent reversal in American policy toward immigration must
therefore be treated as a watershed in American inequality experience.

Somewhat surprisingly, the obvious association hetween immigration and

13
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inequality was not fully exploited until quite recently. The associa-
ticn between immigration and the wage structure has been a focus of
labor economists for some time. Keat (1960), Ober (1948), Reder (1955),
and others have all argued that the reversal in American immigration
policy must account for a "large" portion of the subsequent narrowing in
the wage structure. But how much? Lindert (1974) argues with force and
skill that these demographic forces account for the vast majority of
American macrodistribution experience since the turn of the century--
indeed, since 1820--but even he relies on association rather than esti-
mation. Lindert certainly keeps good company, since a similar thesis
has been applied to postwar Europe by Kindleberger (1967),7 and it has
always been a popular device for understanding "labor surplus' economies
(Lewis, 1954; Kelley and Williamson, 1974).

Monocausal theories tend to be fragile, and historical explanations
of American twentieth-century distributions are no exception. It turns
out that these secular-demographic forces have always been reinforced by
systematic long-term factor-demand forces. These factor-demand condi-
tions are much more complex and difficult to isolate, which perhaps explains
their relative absence in the 11terature.8 In a statistical sense, a
decline in the relative demand for unskilled labor can be induced by
either a rapid diminution in unskilled-labor requirements (compared with
skills, machines, and land) per unit of value added everywhere in the
economy, or the relative contraction of activities utilizing unskilled
labor intensively, or some combination of the two. To observe such
changes ex post is, of course, to minimize their true influence, since a

shift in output mix that favors machines and human capital will irduce

14
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high machine user-cost and a stretching in the wage structure, both of
which will induce firms to replace skills and machines with unskilled
manhour inputs wherever possible. Nevertheless, ex post calculations
of unskilled~labor-saving rates should yield some helpful insights into
the role of factor demand on numbers in poverty, the unskilled-wages
bill, and the share of income accruing to the lowest fractions of the
population.

For the moment, let us focus our attention solely on output mix.
What has been the impact of changing output composition on the aggrega.e
demand for unskilled labor? The following notation wiil prove helpful

in measuring the "composition effect":
vit: real net output, sector i, year t

Lit: total unskilled labor employed, sector i, year t

2, : unskilled-labor input coefficient, sector i, year t
1t g, =L v )
it it it

v, : share of value added in total national income originating,
it sector i, year t (v, =V, /IV, )
’ it L

<>

it: real net gutput under balanced growth assumptions, sector i,

year t, (Vit = io i vil)'

The available data base restricts our analysis to the full-employment
episodes after 1909. The rate of unskilled labor saving attributable to

"composition effects" can be estimated by one of two indices:
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L4V - f 21911 f 210y - Yy9)
IP(Paasche) = i = L
1 1
R f Lio'11 f 20V - Vip)
IL(Laspeyres) = i = I

For the same level of aggregate demand, these indices measure the extent
to which the current output mix uses more or less unskilled labor than
that of the earlier period (for given input-output coefficients in each
sector). IP uses current technologies (211) in the calculation while

I uses past technologies (210).

L

Obviously, agriculture is the most intensive major user of
unskilled labor. Thus, the continued long-term demise of agriculture
insures that {IP, IL} < 0 for all periods. What is at issue is the
magnitude of that unskilled-labor-saving rate. Does it exhibit consid-
erable secular variability? Does the variance closely correspond with
the distribution experience documented in Figure 1? It does indeed!
Table 2 supplies the documentation. Unfortunately, the data come in a
form that makes it impossible to explore the pre-1914 and the World War
I yeais sepirctely. The 1909-1919 d;cade straddles portions of both
episodes, but Figure 1 suggests relative stability or perhaps even
decline in both the wage structure and the available income inequality
statistics. In any case, one is impressed by the extraordinary vari-
ance in the rate of unskilled labor saving induced by secular shifts
in output composition. Relative to the twentieth century as a whole,

the 1929-1948 income leveling coincided with an unusually low rate of

unskilled labor saving attributable to "composition effects." The

™ 16




Table 2. Output Mix and Unskilled Labor Saving:
United States, 1909-1948

Rate ()
Period IP IL
Total Per annum Total Per annum
1909-1919 ‘ -5.81 -0.61 -5.58 -0.58
1919-1929 -18.36 -2.05 -18.23 -2.04
1929-1948 ~-8.74 -0.48 ~12.04 -0.68
Note: The underlying data are in constant prices. See Williamson

(1974c) for method and sources. The 1909-1919 calculation
utilizes seven sectors: agriculture, mining, manufacturing,
construction, trade, electricity plus gas, and transporta-
tion plus communications. The 1919-1929 calculation: also
uses seven gectors but transportation is alone while
commmijcations and public utilities are combined. For 1929~
1948, there are nine sectors involved: agriculture, mining,
durable manufactures, nondurable manufactures, construction,
trade, transportation, finance plus services, and the

combination of communications, electricity, gas, and sanitary
services.

1?7
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opposite is true of the 1920s. Not only do the secular movements in
I closely correspord with inequality trends, but their magnitudes are
very la“ge tco.

The reader will note scarce mention yet of that old chestnut, the
factor-saving bias of technical change. Shouldn't the (unskilled) labor-
saving bias of new technologies play a role in our macrodistributional
accounting? If they are quantitatively relevant, they certainly should
play a role. Econometric literature of the 1960s had, after all, accum-
ulated impressive confirmation of a strong labor-savinr (t.at not neces-
sarily unskilled-labor-saving) bias in twentieth-century technical change.
David and van de Klundert (1965), Brown (1966), Morishima and Saito

(1968), and others all found that entrepreneurs "in the aggregate" have

continuously adopted production methods that raised the marginal
product of capital more than that of labor. Far more relevant to the
problem at hand, however, is Brown's finding of an epochal break in the
bias around 1907-1920; the 19208 were years of very strong labor

saving (and thus of incrrased skilled-wage premiums, declining unskilled-
wages shares, and trending inequality). Morishima and Saito also found
strong labor-saving technical change. Figure 2 reproduces an index of
"labor-saving drift" estimated by Morishima and Saito. This index,
labelled Mt’ can be regarded as a proxy for the impact of labor saving
on the wages share.9 The general drift toward labor saving for the
twentieth century as a whole seems to confirm conventional historical
wisdom -egarding the factor-saving “‘#3. Of far greater interest, how-
ever, are the three striking phases that trisect the years 1909-1948.

The first decade, although subject tn considerable instability, exhibits

18
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only a very modest rate of labor-saving drift. The 1920s, on the
other hand, reflect the extraordinary rates of labor saving that have
always played such a dominant role in traditional histories of the "New

"0 The period following 1929 is most assuredly different since

Era.
there appears to be evidence of "capital saving" coinciding with the
Great Depression and World War 1I, precisely the episode of income
leveling, rising unskilled-wages shares, and a collapsing wage struc-
ture. David and van de Klundert (1965, p. 383) used a different model
but reached a similar, although not identical, conclusion. Their

results are worth quoting at length:

. . . the six decades since 1899 might be thought of as encompassing
three major periods. . . .
{a) 1900-1918, in which labor-saving .echnical changes
took place more rapidly than the long-term trend
rate of bias; .« .

(b) 1919-1945, a longer interval over whose entire course
no significant labor- or capital-saving bias emerged; . . .
(c) 1946-1960, the postwar period, during which the rise
in relative labor-efficiency was resumed at a rate
even faster than that experienced prior to 1919.
Unfortunately, David and van de Klundert failed to take the obvious step;
to look beneath their macroaggregation for the systematic underlying '
forces for these striking factor-saving trends.

Is it by chance that these econometric trends in labor-saving drift
correspond almost exactly with the systematic variations in American
output mix documented in Table 2? Morishima and Saito didn't think so.
All of the observed so-called labor-saving effects prior to 1929 are
attributable to the expansion of nonagricultural activities at the

expense of agriculture. The level of output aggregation used by

Morishima and Saito is far greater than that underlying Table 2, and

20
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their assumption of labor homogeneity is. explicitly. rajected by our
approach, bufxthe correspondence is comfortimg, ncnmetheless.. Furthermores.
the majority of the rise- in labor's share during the Great Depressicn
was due to a change in industrial composition that was net. labor using
(Morishime and Saito, 1968, Table 4, p.. 435).. With the important excep—
tion of Morishima and Stito,ll nowhere in. these macroaconcmetric
accounts is mention made of these dramatic secular changes in sectoral
output mix.

This exercise should establish. the: credibility of che factor-demand
thesis. Having said as much, the time is ripe to explore those forces

that might account for these pronounced changes in output mix..

III.. Macro Modeling TwentiethrCentury America-

Such a statement is neither a. fact nor a theovem,. but rather a

meathodological prejudice, a prejudice about what is likely to

be the most fruitful way of . . . organizic> our kaowledge.

- Z, Griliches

The preceding pages should have undarlined the complexity of the
ecomomic forces driving the twentieth-century American income distribution..
Any attempt to model these seven decades must risk seeming naively
heroic, but the issues ars sufficiently- important to warrant the gamolo,
The historical framework is a three-sector general equilibrium model
that stresses unskilled labor requiremts.lz Its premises are
unabashedly neoclassical since no other paradigm seems as helpful in
acccunting for the history of wage structures and wage-income distribu-
tion. A popular alternative paradigm suggasts that the primary deter-
minants of relative wages are institutional and social factors (Thurow

~

1
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and Lucas, 1972). I have not been impressed by this alternative
paradigm's ability to predict historical change ia the wage structure,
however, and the neoclassical approach seems to me to be more attractive.
: Debate over formal modeling should not becloud, however, our key finding
that American experience with inequality can be decomposed irto
measureable exogenous macro variables, The model used below yields
. useful insights and valid prrdictions even if individual assumptions of

the formal model may be challenged.

Structural Attributes

Any accounting of American performance since the tuin of the

century must highlight the large urban service sector, while little

appears to be lost by aggregating over all manufacturing sectors. The
civilian economy is disaggregated into three final-product sectors:
agriculture plus mining (A), manufacturing (M), and services (Ci, the
latter excluding military and relief, but 1nc1uding a2ll other govern-
ment activities, construction, utilities, transportation, communication,
trade, and personal services. Each sector is vertically aggregated =o

that all of its commodity inputs are decomposed into factor returns.

Thus,

A= A[LA, N]

Hlys Ky

Cc = C[LC, KC]

X
"

where L, represents unskilled labor, N represents land (including

]

improvements and farmer's skills), and Kj represents the aggregate of

ERIC o 22
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human and noghuman capital. It should be emphasized that our frame-
work highligiwts labor hetarogeneity, and this analytical character-
ization possesses three advantages: {1) the unskilled-labor share is an
excellent predictor of size distribution performance from 1914 to 1948
(Williamson, 1974a); (2) human (sk1ll) accumulation and physical
capital accumulation move at very different rates after 1914, and some
effort must be made to allow for this disparate wesalth-accumulation
experience in our formal models; and (3) this factor-input character-
ization finesses the empirical difficulties associated with imputing

labor and property income to entrepreneurs, difficulties especially

rampant in gectors A and C. This third advantage warrants amplification.

Macro analysts have clung with remarkable tenacity to g distribu-
tional trilogy~-returns to land, labor, and capital. This convention
has produced an enormous empirical literature that has attempted to
document the "wages share." The traatment of entrepreneurisl income
becomes an almcst insurmountable roadblock to drawing clear quantitative
borderlines between these three factors. Entrepreneurial income is,
after all, the aggregate of returns from all three inputs, and unincor-
porated emtarprise dominates a huge portion of the mly-twentieth-century
American economy. Indeed, the sectors in which the ‘wages imputation"
problem is unusually severe—agriculture, private services, and trade—
amount to 48.1 percent of total net income originating in 1919 and 44.0
percent in 1929,

Our model proposes an zlternative factor-returns division between
unskilled labor and capital (human as well as unonhuman). Not only does
this approach minimize imputatiown problems, but it also is more attrac-

tive in light of recent deveiopments in theory. It has long been argued

23
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that the rate of return to human capital in America is closely linked to
the rate of return to physical capital and that skilled labor and
capital are complements. If the full-employment return (or remnt) on a
dollar of human capital is a stable fraction of that on a dollar of
machines, what do we lose by their aggregation? Furthermore, this char-
acterization is consistent with recent research on the production func-
tion. Aggregating labor over different skills is ap;arently a serious
error, while aggregating over capital and skilled labor is hardly a sin

at all! (Berndt and Christensen, 1973, p. 21).

Cost Equacions

In contrast with the monopoly-power, industrial-concentration
approaches to the 1920s and even the pre-World War I pexiod, we shall
see how far neoclassical assumptions will take us in explaining history.
Those readers who find the competitive assumptions unattractive should
consider that "rates" of monopoly drift only slowly over time. Rela-
tively stable monopoly structure poses no problem whatsoever for the
model that follows. Commodity prices are therefore taken to exhaust

factor paymente per unit of product:

PA = ap v + aNAd =1,

PN = aLMw + aKMq,

Pc = aLCw + aKCq.

Agricultural (and mining) output is treated as a numeraire, 8o PM and Pc

denote the relative prices of manufactures and services. The a, are

1)

variable input coefficients and w, q, and d denote respectively the




22
unskilled-wvage rate, the rental rate on machines and skilled labor, and

the land rental rate. These price equations can be expressed in percent-

age rates of change:
* * * *
0= . eLA + "eLA + 'NAeNA + denA
% * * * %
Fa = 0Pt Ot apfi + 0y

P =2 6 +96 +5.08 +2%
c” *c’te T Yo t *xc%ke t %c

vhere 91 denotes factor shares.

J
Since the historical literature and the econometric literature make

so much of technical change as a prime mover of factor shares during the

twentieth century, an effort must be made to introduce it into our model.

vhere :13 represents the "conventional" factor-substitution response to

relative factor prices and gij represents exogenous factor-saving retes.

That is, given relative factor prices, gij measures the rate at which

factor.j is saved in the production of a unit of commodity 1. With |

these new concepts, the price equation for agriculture can now be
rewritten as:

O=(0 w+6 d-(6..5 +60
(6,9 + 8y,dl - [8,b, , +6,,b. 1,

or alternatively, as

*

&®
o-euneua-% (1]

A
25




23

*
where TA is the weighted average of the rates of labor and land saving

in agriculture, another way of saying "total factor productivity growth

in agriculture." Similarly,

* * * *

- - 2

. Py = 0,0+ 6.0 Ty » (2]
* * x

PC = OLCw + Bxcq - TC . (3}

*

*
where TM and TC are total factor productivity growth rates in manurac-

turing and services, respectively.

Full-Employment Assumptions

The full-employment assumption 1s-obviously inappropriate if
applied to 1896, 1908, 1914, 1921, or the Great Depressiuvn. But it does
appear to be the relevar. description of American secular performance
for the twentieth century as a whole. If rental prices rather than
unemployment rates are assumed to bear the brunt of factor market

adjustment then

N = aNAA
K = axyf‘+ aKCC
- L =

A + .
ahtapMta C

We fix the land in farms, but allow K to reflact capital formation in
skills and machines, and L to reflect immigration, conscription, demobi-
lization, fertility, mortality, and changes in labor-force participation,

In rates of change, these full-employment equations then become

F
Q ‘ LTS 4 %




® *
N = AHAA.‘.ANAQNA-O

£ = A+ A + et + Ay

| ] %* * * * -R *
L= A+ A a, # M+ Ay + 4 C+ Ao -

The share that sector j employs of a given input i is Aij' Recalling
* - * - A " t 1}
that aij cij bij’ we have from the "land" equation

A+ A (6 -t A+c - £
A + Agy ey, - by “ua ~ Pyac

*
since ANA = 1. Furthermore, bNA is the rate of land saving for the

economy as a whole, call it Hﬁ. So

|

0 A+, N [4'}1

The "capital” equation can also be expanded to include exogenous factor

saving:

R = M+ A+ Agfpe + Agclye - Mo [5']

where HK meagsures the economy-wide rate c¢f capital saving. Similarly,

Led Ao Hea Ean d o2 4ot 6'
ad T AM AL LAS1a T At At - Iy (6]

vhere HL Weasures the economy-wide rate of labor saving.

.
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By exploiting elasticity of substitution (oik) expressions,13

equations [4'], [5'] and [6'] can now be written as

no-k-o Ad+e, tu, [4]
N 1% * %A On
Ko+ - )‘mﬁ + Ay - “mem":L + "xceLc"Cla.);

+ “m"m"’é. + lxceLc"gL); ’ (5]
Lem =2 Ko Men, &+ 2,0l

C *
- “memﬁn +)‘Lnelm"l;l. *+ AcOc%xL¥

C *
+ “m"m% + A cOc%x1) 9 (6]

The Components of Demand

Define own~-price elasticities of demand as ej, cross~-price elastic-
ities as Ejk’ and income elasticities as nj. The general form of our

demand functions is

"3
Q = S4Y P, Py

where all prices are relative to those of agriculture. There are three
demand equations, but one‘of them is redundant. Let expenditures on
agricultural products be the residual that sat'isfies the budget con-
straint. Then the growth in demand for services and manufactured

commodities can be written as

KAL) %

"




*-g * *® *
H= Syt md+el +eab.,

*
C

* * * &
-sc+ncY+€CPC+ECKPH'

*
These S 3 will be an important part of our analysis of twentieth-century

distribution trends.

war, return to "normality,

They represent shifts in final demand induced by

" the rise of government, and similar forces.

The percentage change in income can be written either in terms of

final demand

* * * * * *
Y= A+ 8¢, +m+4.(E + 0,

where ¢j is a final-demand share in income, or in terms of national

income at factor cost. We choose to utilize the former, so
x % * * * * *
M=5S + "M{¢AA + hy(By + M) + ¢c(Po + O}

* *
+ eyPy *epcPe o
orv

* * * *
Su= (- U - 0ok - (yty + P,

* *
= (Myde + Eye)B; - b C -
Similarly,

* * * + 1*’
S¢= (- nc¢c)c - nc¢AA - (nc¢M € M

* *
= Neht = (e + €0)P .

29
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(8]



Summary of the Model

The eight equations are summarized in matrix form in Appendix Table

A.1. There are eight endogenous variables: commodity price relatives

(gM’ gc), commodity outputs (ﬁ, X, 6), and, our prim; interest, factor
rents (3, :, 3). In terms of the statistics presented in Figure 1, the
model makes explicit predictions about the behavior of (: - 3), the per-
centage change in the skill premiums over time. This prediction is
especially important for the period 1896-1909, when annual distribu-
tion statistics are almost completely limited to the wage structure
index. These endogcnous variables can be readily manipulated to predict
the behavior of income shares. In particular, the economy-wide
unskilled-wages share 1is BU = wL/Y so that the rate of change in the
unskilled-wages share--a statistic that serves very well as a size dis-
tribution proxy for the years following 1909--is simply

* * * * * * * *
. = _ s A + + .
eU w+l- {pA+ ¢M{PM + M} ¢C{PC cl ]

It is the presumption of this paper that endogenous changes in BU have

driven size distribution trends since the 189Os.14

There are ten exogenous variables. Each of these plays an impor-

tant role in the traditional literature. Eight of these can be classi-

fied as factor-demand forces. First, we have the sectoral total factor

productivity growth rates (% . % . ¥C) which have been documented by
Kendrick. Aggregate total factor productivity growth has been shown to
be a very large component of twentieth-century income growth, and endoge-
nous secular income growth insures an output-mix change according to the

n In addition, unbalanced rates of sectoral total factor productivity

jl
growth imply changes in the endogenously determined relative price

30
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structure. This in turn induces output-mix changes according to

the ej and ejk' Second, we have the factor-saving biases (HN’ HK’ HL),

which are stressed in the econometric and historical literature. Much

has been made of these biases, but we have few hard estimates of their

nagnitude.l5 Third, we have final-demand changes (gu, gc), which also
directly influence output mix and thus, indirectly, factor demand. Some
of these are government-induced medium-term influences associated with .
war, cold war, and peace. Some of these are induced by the long-run

rise in government activity. They may also be influenced by the secular
transformation of the capital goods industry from plant and equipment

production (construction and durables) to human capital production

(education, health, research, and development). We know a great deal

about the qualitative nature and timing of these gj’ but little about

their magnitude. Finally, we have two factor-supply forces.

Factor-endowment changes include exogenous rates of human and physical

16 *
(K), as well as exogenous rates of unskilled-

capital accumulation
labor-stock growth (ﬁ), the latter influenced by historical experience
with war mobilization, demobilization, baby booms, and immigration policy.
Appendix Tables A.2 and A.3 convert our model into the empirical
"realities" of 1919 and 1929. The 911 and ¢j are taken from earlier
papers and Aij can be derived directly from them.17 Information on .
these initial structural conditions is of relatively high quality. I am
less confident about the remaining parameters. Estimates of elasticities
of substitution by sector are, of course, subject to considerable debate.

The Cobb-Douglas specification clearly has been shown to be erroneous,

although estimated elasticities ure evidently significantly in excess of
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zero (Berndt and Christensen, 1973; Griliches, 1969). The most

recent econometric research suggests the plausibility of ogL = ogL =

OgL = 0.5. Equally arbitrary, although 'reasonable," assumptions will
be made on the demand parameters. The cross-price elasticities are set

at zero (SMC =€y ™ 0), Furthermore, we take

Ny = 1.3, €y ™ -1.3

n,=1.0, €

C Cg -1-0-

The income elasticities conform to our usual notions regarding these two
product types and the own-price elasticities follow inevitably. (For

confirmation on interwar data,; see Duesenberry and Kistin, 1953,)

IV. Decomposing the Sources of Inequality

The inverse matrices reported in Appendix Tables A.2 and A.3 can be

idealized to appear as

* * * ﬁ
xl x2 L) xj L n
z
lnll m12 te e mlj e lnln 1
*
mzl mzz LY ij L mzn zz
. . . . . é
mjl mjz L) mjj LI mjn j
. . . . é
m“] mnz s e mnj s e mnn n

i
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Each of thess columns of (mij) can be viewed as weights to be used to
decompose the: "sources" of historical change in any endogenous variable,
*

xj. Using our general equilibrium model as a working hypothesis,

the measured growth rate of some endogenous variable can then be decom~

pesed into
*t Xt *¢ *t
Xj - [Zl(nlj) + Zz(mzj) + 00 + zk(mkj)] +

*t *
+ [zz(mz ) + 2

t *t
1 2+1(m2‘+1j)+ cee + zn(mnj)]

+ Ry, (9]

At *t ! i At Xt
where (Zl, ceny Zk) refers to measureable exogenous variables, (Zz, eney Zn)

*
refers to unobservable exogenous variables, and Rt denotes errors in variables.

h|

*
The total historical impact of some exogenous variable, say, Z;, on some

*t
X

j’
time and the structural attributes of the economy, (mkj)'

endogenous variable, say is the product of the variable's change over
No doubt our accounting of the sources of inequality will appear to
be highly aggregative, but at least it will supply a method by which to
distinguish the relative contributions of factor-demand and factor-supply
forces to observed twentieth-century swings in inequality. To do so, this
section will exploit the decomposition expression given in [9]. The avail-
able historical data make it possible, at least initially, to decompose the
right-hand side of [9] into just two components: (1) the impact of measured
factor~stock growth rates (ﬁ, f), the combination of which unambiguously
exhausts factor-supply influence on distribution; and (2) a residual. This

residual

*t

Xt
)+ 2y My R

%t
(z) (my Ry

1
o - . 33

)+ ...+ ;;("nj)] +
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may be large or small, but it is composed only of errors in variables
and factor-demand forces. These unobserved factor-demand forces can, at
least conceptually, be separated into three parts. The first of these

*
is the exogenous shifts in product demand, the S The second is the

3
exogenous factor-saving bilases at the industry level. The necessary
historical information being unavailable, it 1s not possible to supply
independent estimates of these two demand forces. It is feasible, how-
ever, to shed some (feeble) light on the third of these demand forces,
namely, the impact of measured rates of total factor productivity growth
by sector under assumptions of neutrality within each sector. The esti-
mates are especially fragile, given po;r data on gj’ s0 their unveiling
will be discretely postponed to later pages in thie section.

Table 3 presents the key historical data. Every entry there is a
per annum rate of change. Rows 2.1 and 2.2 present the 'distribution
facts" that we shall attempt to explain--the rate of change in
unskilled labor's share, 30,
index, 3 - 3. The time periods are selected t¢ capture the main.

and the rate of change in the wage ratio

dimensions of America's long-term inequality swing from 1896 to 1948.

The poteant short-term influence of World War I, for example, is ignored.
Furthermore, the reader will note three capital-stock growth rates pre-
sented in the table. The human capital index is based on Denison's

labor quality series. For consisiency, the physical-capital-stock
series 1s also Denison's (at least after 1909--Kendrick is our source
before that date). Prior to 1914, the two moved .slmost exactly alike and
thus our analysis 1s not influenced by the choice of ome over the other.

After World War I, however, these two capital-stock growth rates behaved

r ‘34
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very differently: The stock of skills .accumulated at a mwch lower rate
than did maciiines in the 19208, while it is .well known that the
reverse has been the case since 1929. Schultz's 1929 benchmark esti-
‘mtes of human and reproductible physical capital are used to get a
weighted average of these utu.m The resulting "total" capital-stock
growth rates shall be used in all subsequent analysis.

The results of the decomposition exercise are presented in Tables &
and 5. The first of these explores the sources of wage-gtructure
changes, and the second that of the ungkilled-wages share. The
vage-structure data sre more abundant, allowing an extension of the anal-
ysis to 1896, so let us start with Table 4. During the secular rise in
inequality from 1896 to 1914, as well as during the egalitarian drift
from 1929 to 1948, supply and demand forces were working in concert. On
the upswing, both were acting to produce a rise in the skill premium and
a setretching in the wage structure. Although conventional accounts of
this episode focus almost solely on the gecular wave of unskilled
European immigration, it appears from Table 4 that demand forces were
the more fundamental ceuse of the last great inequality surge in America;
coughly geven-tenths of the observed (3 - :) can be attributed to demand
(<0.57 out of -0.82 percentage points per annum). A more accurate
interpretation 2f the period sesms to be the following: Ismigration was
seen as the key cause of social crisis, which could be eliminated only
by restrictive legislation, only because demend forces were unusually
unfavorable to unskilled labor while favorable to skilled labor and
physical capital.lg Indeed, without those unfavorable demand forces,

the inequality trends would have been less pronounced and the
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immigration flood more palatable, perhaps even resulting in postponement
of the flurry of social legislation passed after 1896 and before 1914.
Similar results are forthcoming when the period is truncated to tlL2
- decade fol.owing 1899. The rise in the skill premium was less
pronounced during this shorter period, failing as it did to include the
last surge from 1909 to 1914. Nor is it a less rapid growth in
. unskilled-labor supply that explains the result, since the oprosite is
the case. Once again, it is demand tliat accounts for the disparity
between the 1896-1914 and the 1899-1909 performance in (w - §).

Turn now to the egalitarian "revolution" between 1929 and 1948. A
symmetric result emerges: Both demand and supply forces are working in
concert, and once again demand influences account for alwmost
seven-tenths of the observed long-term collapse in the wage structure
{+0.23 of the +0.34 percentage points). Of course, one could argue that
the unskilled-labor supply alone was exerting very powerful forces far in
excess of demand. Afcer all, f declined by 1.6 percentage points betwesen

these two periods (from 2.72 to 1.09 percent). True, bu’ at the same

time i declined by 1.8 percentage points, and surely no economist really
believes that labor-force growth and capital (human and physical) accum-
ulation take place independently!

. We conclude that during both of these crucial periods, 1896-1914
and 1929-1948, supply and demand forces were working in collaboration to
produce an unusually dvamatic twentieth-century swing in equality.
Furthermore, it appears that demand was, if anything, the "prime mover."
Now, what about the ccnfusing, volatile, and transitory yeatlxthtough

World War I and the "oaring Twenties? When the fifteen years 1914-1929 are
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taken together one can certainly conclude that supply forces by them-
selves were doing all the work in contributing to the wage narrowing.
Indeed, had demand played a more passive——rather than negative~-role,
the "revolutionary" decline in inequality might have occurred far
earlier in American twentieth-century history. Perhaps, but if so then
demand would be accorded an even greater role in accounting for the
extraordinary income leveling that in fact took Place following 1929.
In any case, it seems to me more helpful to examine these intervening
years as two separate episodes, first the War and then the Twenties.
When we do, we find supply forces consistently making a positive contri-
bution to income leveling, falling skill premfums, and rising relative
unskilled wages (4+0.99 in 1909-1919 and +1.83 in 1919-1929); ii was the
wide variance in demand forces that produced first the wartime income
leveling and second the inequality trend of the Thencies.zo

So much for the structure of factor rents in America after 1896.
Now, what about factor ghares in gemeral, and the unskilled-wages share,
in particular? The answers can be found in Table 5, where the historical
trends in 9" are decomposed. Nothing in that table conflicts with our
conclusions thus far. On the contrary, the results are even atmnger.21
During the 1909-1919 decade, demand forces accounted for an overwhelming
eight-tenths (+0.42 out of 40.54 percentage points) of the historical
rise in the unskilled-wages share. Although the historical "facts" are
much more shaky for 1900-1909, similar results are forthcoming even from
this "classic labor surplus” period in American history. In every
other period analyzed, « mand forces account for all of the observed

changes in the unskilled-labor share! While the unskilled-wages share
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was rapidly eroding during the 19208, supply forces were tending to tug
in the opposite direction. During the "revolutionary” income-leveling
episode when the unskilled-labor share was rising et the fast clip of
2.73 percent per annum, supply forces in general and unskilled-labor
supplies in particular were tending to reduce that share. In both the
medium term and the long run, demand seems to be the dominant force
behind America's twentieth-century distributional trends.

What might these demand forces have been? If we wish to underatand
the causes of American inequality experience during the twentieth .._.ifury
or earlier, we must learn far more about the components of change on
factor demands. To repeat, there are three such components: (1) exoge-
nous shifts in demand, gj’ induced by government policy, war, peacs, etc.;
(2) exogenous changes in the biss of technical progress at the industry
level; and (3) unbalanced rates of total factor productivity growth by
Sector. The last of these forces has a very long and respected tradi-
tion in accounting for long-term structural change (Kuznets, 1966, ch.
3; Kelley, Williamson, and Cheetham, 1972, chs. 1 and 2) and thus,
precumably, it should also help account for the “compositional effects"
documented in section II. Table 3 presents some very tentative
estimates of the unbalanced total factor productivity growth rates, gj’
among our three sectors. Kendrick's gj are of doubtful quality and
usefulness to us because the "service" sector (C) is limited primarily
to public utilities, transporiation, and construction--sectors that
exhibit muck more rapid productivity advance than trade, govarmment, and
personal services. Thus, the figures grossly understate che degree of

technological imbalance and its variance over time. On these groupds
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slose;, ail of-the.caleslations that follow.umderatae the impact of
tachnologicgl¥inbalance on distribution. In.any cese, as the source
wotes o Table 3 point out, even T, 1s of doubeful quality except
for the periods dated 1909-1919, 19191929, and 1929-1948. If we
restrict our.attention to thease periods alowme, the crude correspondence
between inequality trends .amd “technological imbalance"” is striking.
Setween 1929 ead 1948, the walues.of T,, T, and ¥ are bunched very
closely together. The period following 1929 seems. best characterized
tharefore by balanced techmalogical progress. As such, changes in econ-
omic structure would have been produced primsrily by conventional Engel
effects rather than through relative price changes. In contrast, the
1920s vere years of emormous disparities betwsen sactoral 'f‘j-very
high in menufacturing smd lndnat in agriculture. Manufacturing surely
was encouraged as a result, and agriculture's demise accelerated,
Precisely the forces that would contribute to a relatively slack demand
for unekilled labor amd to inequality trends. What appears to be a plaus-
ible correlation is confirmed in calculation,?? even though the T, esti-
Rates insure sn undesstatement of the impact of “technological
isbalance.” Wuile the value of (l*l - :) changes from -.95 to +.34%
between 1919-1929 and 1929-1948, the contribution of technical change
usder neutrality is ~.85 and -.31. In other words, while A(H - 1) vas
+1.29 parcentage points betwsen the two periods, the diminished negative
ispact of technical change accounted for +.54 percentage points or four~
tantha. The figure is the sams when earlier yeoars are consideved.
Batween 1909-1919 and 1919-1929, A(: - 3) was -1.98 percentage points

while the incressed megative impact of technical chenge accounted for
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~+80 percentage points. The "unbalanced rate of technical change"
thesis appears to be an attractive one, well worth more careful atten-
tion,

If the empirical documentation is weak for the sectoral rates of
productivity growth, it is simply nonexistent for exogenous product~demand
shifts. Nevertheless, there is a mountain of circumstantial evidence
that points to exogenous shifts in product-demand mix as a key mover
of American distribution both in the short rua and in the long rum.

The first kind of evidence is supplied by Appendix Tables A.2 and A.3,
where the relative sensitivity of, say, (: - 3) to changes in various
exogenous variables can be seen directly. The "structural elasticities"
are among the largest. Furthermore, we note with some interest that the
sizes of the structural elasticities for §M and gc increase between 1919
and 1929. That is, the economy's wage structure was becoming increasingly
sensitive to given demand shifts as the 1920s wore on. The second

kind of evidence is supplied by the high correlation between qualitative
indicators of gj and income distribution statistics. Consider firs:: the
wartime episode ending with 1919, and then the subsequent decade of
readjustment to normality terminating with 1929,

The wartime demands in America, during both our periods of neutral-
ity and then belligerency, were heavily biased toward manufactures.23
The "arsenal of democracy” responded to the military requirements of the
Great War and private services suffered most as a result. The out-
standing example, of course, ¥ is construction, but other private service
sectors also suffered by the changing mix of demands. On the other
hand, there is no evidence that there was a shift in demand against

agriculture in response to the war. On the contrary, food expcrts
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boomed up to 1919-1920, although cotton never recovered ies peak 1912
export level during the war. All of these eonditions reverse after
1919-1920. ‘The 19208 reflect a return to the prewar output mix, with
construction booming, urban services expanding, and agriculture under-
going a very painful contraction. Now, armed with the data in Appendix
Table A.2, which shows 6, > 6, > 6 ., it seems apparent that these 3

LA
may be sufficient to explain much o° the observed distribution change,

3

1909-1929.

Although this characterization of demand-mix changes associated
with World War I and the Twenties is consistent with qualitative
histories, quantitative documentation is another matter. Tbserved
changes in output mix are easy to identify, but we canmot with certainty
argue that they were produced by exogenous changes in demand. There can
be no doubting, however, the enormous magnitude of these mix changes.
When national income is defined to exclude government, domestic services,
and real estate, Kuznets's current-price shares exhibit the following
trends from 1919 to 1929: Agriculture and mining combined decline from
23.3 to 14.8 percent; manufacturing declines from 31.2 to 29.5 percent;
and services rise from 45.4 to 55.7 percent. Constant-price shares
exhibit similar, though less extreme, trends following 1919: Agricul-
ture and mining combined decline from 23.3 to 20.7 percent; manufac-
turing declines from 31.2 to '26.6 percent; and services rise from 45.5
to 52.7 percent. For the period from 1913 (or 1909) to the Armistice,
these dramatic sectorsl growth performances--a: least relative to seculur

trends——are reverged.
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®
A similar argument could easily be made in tracing out Sj from 1929

to 1948, but that would only replicate the "compositional analysis"

presented in Table 2. Perhaps it might be less repetitive and

more informative to consider the plausibiiity of the following experi-
ment: Imagine a policy mix, a (cold) war stance, and a rise in
government that favored agriculture, mining, and manufacturing but
penalized private services of all types. Suppose this qualitative des-

% *
cription translated quantitatively into S, = +1.0 percent and Sc s ~1.0

M

percent. These very modest exogenous demand shifts would have resulted
*

(see Appendix Table A.3) in GU = 4,44, compared with an observed rate

(Table 5) of 2.73 percent. There seems little doubt that exogenous

changes in product demand are p~*<2 candidates to account for the income

leveling after 1929.

It seems to me that one can easily develop a plausible decomposi-
tion of the demand forces that--when combined with labor supply--must
have been responsible for the twentieth-century secular swing in American
inequality. Much more remaire to be done, of course. Not only does
this statement apply to the 1896-1948 period, but a more disaggregated
modeling of the post-World War II period is warranted. The research
reported here certainly suggests some promise for bringing the study of

secular distribution changes back to the macro level.
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NOTES

The research reported in this paper has benefited immeasureably by the
constant criticism, discussion, debate, and unselfish contribution of

my colleague, Peter Lindert. His own work on fercility, as well as

our collaboration with ongoing distribution projects, has been exciting
and rewarding to me. I also wish to acknowledge the research assistance
of Leo De Bever, Joan Hannon, and Jim Roseberry. The ideas in this
parer have been sharpened as well by seminar participants at Duke, Iowa,
Queens, and Wisconsin.

1Indeed, the surge of multiple employment, which in part accounts
for egalitarian family income trends, may also serve to explain some
portion of the inegalitarian trenc in individual incomes. Given the
wage structure, these secondary workers (teenagers as well as wives)
enter at low wage levels and produce increased measured inequality.
A more relevant impact results when the assumption of a rlgid wage
structure is relaxed. A relative glut of unskilled seccndary workers
stretches the wage structure and imp.. ‘'ts additional inequality. The
impact may even be sufficiently strong to produce greater inequality
among primary workers (males aged 25-64).

2Kuznets discovered the distributinn revolution but did not
popularize it. Nor did he argue that the enormous reduction of
unemployment after 1939 was an insignificant part of the explana-
tion. Indeed, twenty years ago he told us that as much as 40 percent
of the observed egalitarian movement from 1939 to 1944 could be
explained by the elimination of unemployment (Kusnets, 1953, p. 41).
Lydall (1959, p. 33) reached the same conclusion regarding the British
income leveling 1938-1957.

3The civilian labor force unemployment rate was 5.5 percent in
1929 and averaged 5 percent in the period 1925-1%29 (Coen, 1973,
Table 2, p. 52). The rate in 1948 was lower, 3.8 percent, but the
average from 1946 to 1950 was very similar to that of the late twenties:
4.6 percent (Lebergott, 1964, Table A-3, p. 512).

ADenote the unskilled wages share as 0, the "conventional' wages
share as 0_ (Williamson, 1974a, Table 4.1, p. 24), and B90,95 as the
shares of gottom income classes in total income (Kuznets, 1953). 1The
following correlaticns for the nonfarm sector, 1916-1938, are relevant:
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BYO(E) = 55.048 + 0.5070 (t), R2 = 0.845
(24.803) (5.227)

B90(t) = 61.003 + 0.0716 (t), R’ = 0.090
(7.687) (0.702)

B95(c) = 68.807 + 0.2956 (t), ®2 = 0.600
(27.898) (2.736)

B95(t) = 68.781 + 0.0860,(t), &% = 0.276
(14.069) (1.379)

The figures in parentheses are t-statistics. While 6 (t) 18 quite a
good predictor of B(t), Gr(t) has no significant correlation with any
of the available sisze~distribution statistics. In short, the

distribution of wage inceme itself is at least as important as th~
distribution between wages and noovages. Humen capital is already too
important by World War I to ignore in any distributional analysis,

siu.th far less data at hand, Simon Kuznets made a pretty fair guess
in 1955:

I would place the early phase in which income inequality
might have been widening...from about 1840 to 1890...I would
put the phase of narrowing income inequality...beginning with
the first World War.... (1955, p 19)

Peter Lindert and I hope to complete a paper soon that will contain a
comprehensive survey of American trends in iuequality from the seven-
teenth century onwards.

6'!'he rhetoric is borrowed from Faulkner (1931). The literature on

this period i. extraordinarily rich, exciting, and voluminous. For a

sanpling, see Jenks and Lauck (1913), Commons (1908),, Bremner (1956), and
Faulkner (1951).

7nndhbotger (1967) uses an elastic labor supply model to explain

the West Buropear "miracle." The motivation was to explain the high
profit shares and relatively stable real vages, high savings shares,
high capitzl formation races, and thus "miraculous" growth. The corres-
pondence with America from 1896 to 1914 is less than perfect, however,
There was nothing miraculous about American growth prior to World War I,

even vhen compared with growth during the 1920s, a period of presumed
unskilled-labor shortage.

8Incall that we are discussing only full employment episodes. The
short-run impact of inflation, stabilization, cycles, and growth is
straightforward and well understood.
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9To be more precise,

"Wl w
log “t log (qK )t Q1 oo)log (q)t

where (wL/qK} is the ratio of the total--not just unskilled--wage bill

to property--excluding human capital-—income, and 0, is the 1902
elasticity of substitution. Thus, "M_ may be regarded as a proxy for
that part of [labor's share] which is attributed to induced and autono-
mous inventions and changes in the industrial composition" (Morishims and
Saito, 1968, p. 436). The index in Figure 2 is very similar to that
found in David and van de Klundert (1965, p. 383).

1o'rhe traditional literature stresses rapid rates of labor saving
in manufacturing. From this, the argument goes, profits swelled, monop-
oly proliferated along with mergers and organizational change, while
labor union membership waned. See the summaries and critiques in Keller
(1973) and Williamson (1974c).

11That is, among econometricians. Keller (1973) has argued the
point at length. Somewhat immodestly, so too has Williamsom (1974c).

12The model has been presented at greater length in Williamson
(1974a; 1974c). It relies very heavily on Jones (1965).

*
13Denoting the percentage change in factor i's price as Vi. the
percentage change in the input coefficient is

* j *
-aij - ekjoik(vi - Vk).

lalt should also be emphasized that the model makes predictions
regarding the commodity price structure. The historical variation in
this price structure had an uneven impact on the cost of living by
income class. In another paper (Williamson, 1974d), we show that the
nominal income distribution patterns exhibited in Figure 1 are rein-
forced by cost-of-living changes. Presumably, our interest is in
explaining real income distribution. Our model is not yet equipped to
do so, since there is no statement about the distribution of K, thus mno
prediction about per capita income of the skilled or of "capitalist"
classes, and thus no relevant budget weights for the high-income groups.
The model should, however, make predictions on changes in the price
structure and these should conform to historical reality.

15The most recent industry study would seem to deny the relevance
of factor saving, at least for agriculture. Exploiting the translog
cost function, Binswanger (1974) finds the following: (1) no evidence
of factor-saving bias up to 1928, certainly not labor saving; (2) very
weak labor saving, 1928-1948; (3) very strong labor saving and
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mactine usimg, 1948-1968. Binswanger views this as support of the
induced-innovation hypothesis with a "six to ten year" lag. This ad hoc
lag does well for the post-World War II period, but fails badly for
post-~World War I.

For a summary of the labor-saving literature ag it applies to the
1920s, see Williameon (1974a; 1974c)-

161'- sure many readers will object to a model that trsats ﬁu
exogenous. Indeed, some may feel strongly that large historical values
of L inevitably implied large values of K via income distribution,
although there is a significant amount of literature now accumulating
that challenges the "classical" capital-formation-profit-share model
(see Cline, 1972). Ore must start somswhere, however, and simple

comparative statistics are a first step. As an essential concession to

% *
the view that K and L are interrelated, all empirical analysis that
follows shall treat "supply forces" as a joint influemce, not to be
separated.

171 am grateful to Frank Lewis and Michael Percy, vho pointed out
some empirical flaws in my earlier (1974a; 1974c) papers. The ij are

correct, but the ALj have been revised. The following relationships
must hold:

. [ )%
e\ % /\%«

Given this expression and that I ALj = 1, then the eLj and ¢3 data iwply

ij. J

mm Nerdhaus and Tobin (1972, Table A.3, p. 30) figures for 1929
suggest that human capital accounted for only 1l.4 percent of total
capital (excluding land). I tend to favor Schultz's older estimate, but
if the reader prefers Nordhaus and Tobin, he should inflate the esti-
mates of demand's impact on distribution that follow.

19A similar argument can be made, I think, for an earlier epic
surge in inequality that also coincides with an unusual ismigration
surge--the antebellum yasrs after 1846. See Willianson (1974b).

204y 1s result has been greatly amplified in'Willismson (1974a)

wherse the shorter-run influences from 1913 to 1929 were at issue.
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21Perhaps not a surprising result since a rise in the supp.y of a
factor bids down its rate of pay, thus inducing a diminished impact on
shares, no matter what the aggregate elasticity of substitution may be.

zzThe impact of neutral technical progress involves, ir terws of

X A K
Appendix Table A.1l, an evs uation of the influeace of TA’ " T., and
some implied values for II,. For example, total factor productivity

growth in manufacturing is

*
T, - emﬂm + ewﬁm .

* *
If we impoee neutrality, then by assumption bKH = by It follows thrat
* A *
TH = bKM = bLM . Similarly for the other two sectors, so that explicit

values of ﬂi are implied by the neutrality assumption:

* * ® ]
My = Aa®rm * 2kcPre ™ Mxufn * *xcle

* * * S * *
nL = ALAbLA + ALMbLM + ALCbLC = ALATA + ALHTH + ALCTC‘
See Williamson (1974a; 1974c) for further discussion of this point,

23The following two parag ohs are taken from Williamson {1974c,
ppo 20-22) .
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