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Introduction

Robert E. Gallman and John Joseph Wallis

The Industrial Revolution and the Standard of Living:
What Are the Questions?

Scholarly concern with the early stages of modernization, and particularly
with the effects of developments during the industrial revolution on standards
of living, has had a long history. The European literature on the subject has
been much more extensive than the American, and British experience has
drawn particular attention. The debate over the standard of living during the
British industrial revolution has been extended, complex, and acrimonious.
The acrimony has proceeded in part from ideological differences between dis-
putants, but also in part from misunderstandings arising out of the complexity
of the problem and the variety of ways in which it can be approached. How
should the topic be defined? Should the focus of discussion be on the strictly
material, measurable aspects of development and the standard of living? Or
should the effects of modernization on social organizations—the nature and
functioning of the family, for example, or changing degrees of personal free-
dom—enter into it? If the focus is restricted to the material side of the ques-
tion, how should one deal with such issues as changes in the length of the

Robert E. Gallman is Kenan Professor of Economics and History at the University of North
Carolina, Chapel Hill. John Joseph Wallis is associate professor of economics at the University of
Maryland, College Park. Both are research associates of the National Bureau of Economic Re-
search.

This introduction has been reviewed by all of the participants in the conference from which this
volume is derived. Particularly helpful comments were received from Stanley Engerman, Claudia
Goldin, Thomas Weiss, and Jeffrey Williamson. The manuscript was also reviewed by Karin
Gleiter, the Carolina Population Center, and Barry Popkin, Department of Nutrition and the Car-
olina Population Center, the University of North Carolina, Chapel Hill. Both provided helpful
suggestions. The usual caveat applies.
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work year, or the intensity of work, or externalities—positive and negative—
surrounding industrialization? How should one distinguish events that are as-
sociated in time, but by chance, from those associated through causal links?
And if we are to consider causal links, don’t we have to work out a grand
counterfactual, a comprehensive model that will show the consequences of a
failure to industrialize, as well as the impacts of industrialization? All of these
topics have been discussed in connection with the British case. Considerable
ingenuity has been expended to obtain answers to a number of these ques-
tions, but it would be fair to say that the answers so far obtained are not
accepted by all students of the subject.!

If we ignore noneconomic issues, externalities, changes in work intensity,
and so forth, and consider only the standard measurements, the British debate
suggests that there is still much room for disagreement. Real per capita na-
tional product measures can tell us about the opportunities for improved ma-
terial well-being that have (or have not) emerged in the early stages of mod-
ernization. In the British case, these measures have been subject to frequent
revision, and new interpretations persistently appear. Even if the fundamental
series are finally settled on, and if they show improvements in per capita real
income across the relevant period—which they seem to do—there remain
questions as to how widespread the benefits of modernization were. If there
were gains, were they used chiefly to expand the capital stock, or did con-
sumption also go up? Were they absorbed by capitalists, or did labor share in
the largess? Economic change involves shifts in the structure of the economy,
with winners and losers. Who were the winners and who were the losers? one
may ask. What happened to the size distributions of income and wealth? Were
there shifts in the structure of wages? Furthermore, even if we look at a brief
period—say two decades of intense change—the cast of economic actors will
have changed significantly between the beginning of the period and its end. In
what sense can we then speak of winners and losers? That X is better or worse
off than his father (her mother) does not mean that X has gained or lost any-
thing.

All of these topics have been treated at great length in the literature on the

1. There are two bodies of literature that are relevant, each too extensive to be fully cited here.
A few references will have to suffice. The first body of literature has to do with national accounting
concepts that have been designed with the object of producing measures useful in the study of
economic growth. Simon Kuznets’s two essays “National Income and Industrial Structure” and
“National Income and Economic Welfare,” chapters 6 and 7 of Kuznets (1953), raise all of the
important issues. Kuznets (1952) contains an interesting effort to incorporate the value of leisure
in the national product. The volumes produced by the NBER for the Conference on Research in
Income and Wealth, especially in the early years of the conference but also more recently, contain
much useful material; see, for example, Nordhaus and Tobin (1973). See also Usher (1980). The
literature specifically on the standard of living during the industrial revolution is extensive and
complex. For recent treatments, see Crafts, Mokyr, and Williamson (all 1987). A brief but com-
prehensive and thoughtful discussion is contained in Floud, Wachter, and Gregory (1990, chaps
7, 8). Finally, there is the insightful review and extension of the literature recently prepared by
Stanley L. Engerman (1990).
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British industrial revolution. The American discussion has so far been much
less comprehensive, and fewer issues have been thrashed out. Various lines of
work have been conducted, however, and the time is propitious to bring them
all together and to see how coherent an account can be made. The essays in
this volume do not take up all of the possible subjects described above. They
treat economic development rather fully, including changes in aggregate in-
puts and outputs; they also take up the distribution of the rewards of develop-
ment, and, at least indirectly, externalities. Some of these essays introduce
new evidence, while others range over a field of research and pull things to-
gether for the first time. The volume opens up the topic and sets an agenda for
research.

Conventional Indexes of Economic Development: Inputs, Outputs,
Structural Changes, Income, Consumption, Wages, and Distribution

The story of the economic development of the United States in the six or.
eight decades before the Civil War that emerges from the pages of this volume
is quite clear, certainly clearer than the comparable British story.? The supplies
of inputs to the productive process rose very rapidly. Before 1800 the labor
force and the capital stock sometimes grew faster than population, and some-
times a little more slowly. After 1800, however, the supplies of inputs typi-
cally grew at higher rates than did population; the rate of change of per capita
supplies accelerated, and especially large gains were achieved in the last two
decades before the Civil War (Weiss, Gallman).? The distribution of inputs
among industrial sectors, regions, and types of economic activity steadily
shifted in the direction of the more rewarding opportunities. For example, the
highly productive industrial and commercial elements of the economy laid
claim to larger shares of the labor force and the capital stock as time passed
(Weiss, Gallman); workers gravitated to the West, where real wage rates ex-
ceeded those in the East, and the adjustment led to a convergence of regional
wage rates (Margo); farmers changed the mix of their output in response to
the promptings of the market (Rothenberg). These developments are reflected
in the course of change of aggregate total factor productivity, which increased
persistently (Gallman).

Productivity improved within northern agriculture and manufacturing, and
in manufacturing, at least, productivity growth accelerated (Rothenberg,
Sokoloff). The forms of innovation changed. Early in the period they were
predominantly organizational adjustments that took advantage of the oppor-
tunities afforded by widening markets. Later, in the 1840s and 1850s, inno-

2. In what follows we focus on trends and virtually ignore cycles and long swings. Most of the
papers follow the same plan, although a few (e.g., the one by Margo) take account of major short-
term shocks to the economy.

3. All references that are not accompanied by a date refer to papers in this volume.
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vations typically called for mechanization and capital deepening (Rothenberg,
Sokoloff). In both instances, innovative activity—as measured by patent ap-
plications—closely followed the opening of markets (Sokoloff). There is the
strong suggestion that profit opportunities encouraged innovative activity.
Tools and machinery came to play much more important roles in production
and in innovation (Sokoloff, Gallman). Between 1800 and 1860 the fraction
of the real capital stock accounted for by land clearing and breaking fell by
half, while the share represented by tools, machines, and other equipment
doubled (Gallman).

These developments generated important and ever-growing increases in per
capita income (Weiss). Americans were well off, by the standards of the day,
as early as the late eighteenth century (Weiss, Steckel). Thomas Weiss shows
that they were even better off than had previously been supposed. The rate of
growth of real per capita income was somewhat lower than earlier studies had
suggested, but it at least matched the rate recorded by the leading industrial
nation of the period, Great Britain. That means that the American perform-
ance must have been one of the very best—perhaps the best—to be recorded
during the six decades before the Civil War. Furthermore, the rate of gain
persistently and markedly accelerated, so that in the last two decades before
the war Americans enjoyed dramatic improvements in real income.* The ag-
gregate economy was growing faster than any large economy had ever grown
before.

Two features of Weiss’s new series deserve special mention. First, as Clau-
dia Goldin, the discussant for Weiss’s paper, makes clear, the new income
estimates are firmly based. These estimates will endure. Second, Weiss has
worked with two alternate concepts of national product. One is the conven-
tional concept, useful for making measurements that can be compared with
standard estimates for other countries. The second incorporates elements of
economic activity that are generally omitted from the national accounts.
These elements consist of the value of home manufactures and the value of
land clearing and breaking by the farm sector. As most of the papers in this
volume show, the six decades before the Civil War encompassed the begin-
nings of the process of American economic and social modernization. For
such a period it is important to have national product estimates of Weiss’s
second type. During this period new activities were arising and old ones were
being displaced. Unless the declining activities—such as home manufactur-
ing—are allowed to influence the measured rate of growth of the economy, an
inaccurate account of the changing material circumstances of the society will
be rendered.

The gains in income described by Weiss were widely shared. Real wage

4. There were also gains in real consumption per head in this period, according to the national
income measurements. Compare the data on the real value of consumption goods flowing to con-
sumers in Gallman (1966, 27), with data on the population of the United States in, for example,
U.S. Bureau of the Census (1975).
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rates rose throughout the nation, and free laborers everywhere participated in
the economic improvement (Margo); slave laborers, however, may not have
done so. Lee Soltow’s work indicates that wealth and income distributions—
arranged by size of holding or of income flow—changed little between 1798
and 1870. Soltow has given direct consideration to the lot of the very poorest
free persons. The data are indirect, but his ingenious efforts squeeze useful
matter from recalcitrant sources. He turns up no strong evidence of general
deterioration in the lot of the poor. The process of industrialization generates
forces that can lead to a widening of the distributions of wealth and income,
and previous scholarship suggested that this was the American experience
during the period here under discussion (Williamson and Lindert 1980). Sol-
tow’s findings contradict this position; according to Soltow, the benefits of
growth were widely distributed, and income and wealth size distributions
were fundamentally stable.

American diet improved in variety and quality, at least until the 1830s, and
at least for the rich and those of middling status (Walsh). Evidence for the
poor is too weak to permit firm conclusions, according to Lorena S. Walsh,
but she believes the poor (free and slave) at least held their own. Since Amer-
icans were already extremely well-fed at the end of the eighteenth century, no
marked increased in the volume of food (as distinct from its quality and va-
riety) consumed per capita could be expected (Walsh, Steckel).

The sources on consumption for the years after the 1830s have not been
well exploited as yet, but production data suggest that supplies of food were
as generous in those years as before. For example, Walsh points out that the
literature on widows’ allowances has widows receiving 13-23 bushels of
grain per year, in the years 1750-1830. She goes on to say that some of this
supply must have been used in trade, since “the higher grain allowances in-
clude more than anyone was likely to have consumed.” Data on grain produc-
tion in the years from 1839 onward are abundant; they are to be found in the
state and federal censuses and in the Patent Office Reports. This evidence
indicates that grain production generally kept pace with population growth in
the years 183979, and that per capita levels were as high as they had been in
the years 17501830 (see tables 1-3).° The caloric content of grain supplies
per capita was very high, especially when one recalls that Americans also
consumed substantial amounts of meat and vegetables (Walsh).

Walsh believes, however, that distribution problems may have led to at least
mildly deteriorating circumstances for the free poor, after the 1830s. In view
of the extremely high levels of per capita net supplies of food in the United
States in this period, it is difficult to imagine that the diet of the poor could
have worsened by much. To suppose otherwise requires us to believe that

5. The widows’ allowances refer to food for adults, whereas the data in table 1 have to do with
net output per man, woman, and child.
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Table 1 U.S. Outputs of Grains, Field Peas, and Potatoes, Net of Seed and
Feed Allowances and Exports, per Member of the Population, Crop
Years 1839-79

Bushels Daily Calorie Equivalents®
1839 16.3 1,843-2,539
1844 16.8 1,919-2,703
1849 15.0 1,698-2,463
1854 15.4 1,775-2,651
1859 16.5 1,953-2,784
1869 15.1 1,755-2,507
1874 16.1 1,882-2,891
1879 17.5 1,840-2,989

Sources: Population: U.S. Bureau of the Census (1975), ser. A-7, 1840, 1845, 1850, 1855, 1860,
1870, 1875, 1880. Outputs and calorie equivalents: see table 2.

Note: Excludes rice.
*Excluding milling wastes. See table 2.

substantial amounts of grain were wasted or somehow lost in the distribution
network. No doubt the distribution system increased waste of certain types,
but improvements in distribution surely reduced the waste that comes when
trading connections between potential buyers and potential sellers are weak.

The volume and variety of household equipment owned by the middle and
upper classes improved significantly. These improvements probably underlay
changes in cookery, diet, and the exploitation of household space (Walsh).
They brought with them higher standards of comfort and some economies.
For example, the production of heating stoves increased dramatically; heating
stoves made for much more comfortable living quarters, and much lower fuel
costs.

Sources of Evidence

The conclusions described above are drawn from an exceptionally wide
array of data types. At one extreme, Robert E. Gallman’s estimates are con-
structed chiefly from aggregates that refer to major components of the econ-
omy and rest mainly on evidence drawn from sources such as the federal cen-
sus and the federal direct tax of 1798. Lee Soltow employs the same types of
sources but uses them to study distributions, rather than totals or averages. He
is interested in observations for individuals and families, how they were ar-
rayed in the cross section, and how the cross-section measurements changed
as time passed. Thomas Weiss has made his labor force estimates on the basis
of a meticulous analysis of census data, but at the state level, not the national
or individual level.

Winifred B. Rothenberg employs community tax lists to work out infor-
mation on the changing structure and productivity of the agriculture of various
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Table 2 U.S. Outputs of Grains, Field Peas, and Potatoes, Crop Years 1839-79

1839 1844 1849 1854 1859 1869 1874 1879

Panel A: Outputs, Net of Seed and Feed Allowances (millions of bushels)

Wheat 72 84 87 104 151 241 310 399
Corn 70 99 115 162 158 146 249 404
QOats 37 45 44 47 52 85 82 125
Barley 4 4 4 7 12 20 24 25
Rye 14 11 11 9 16 13 13 15
Buckwheat 5 7 6 5 12 7 7 8
Peas & beans 4 5 6 6 9 3 8 6
Potatoes 52 58 55 60 92 120 108 146
Sweet potatoes 34 34 35 36 38 21 27 31

Total 292 347 363 436 540 653 828 1,159

Panel B: Qutputs, Net of Feed and Seed Allowances, Exports® and Milling Wastes,
Expressed in Daily Calorie Equivalents per Member of the U.S. Population

Wheat 920 975 868 895 1,082 1,194 1,336 1,107
Corn 894 1,073 1,030 1,247 1,088 804 1,084 1,351
Oats 148 153 130 118 113 146 125 171
Barley 23 23 21 31 43 58 59 57
Rye 151 98 85 65 94 63 54 55
Buckwheat 35 42 32 24 47 22 18 19
Peas and beans 59 60 59 57 72 21 43 29
Potatoes 161 153 126 116 155 160 127 154
Sweet potatoes 148 126 112 98 90 39 45 46

Total 2,539 2,703 2,463 2,651 2,784 2,507 2,891 2,989

Sources: Panel A: Data underlying table A-2 in Gallman (1960, 46-48). Panel B: Estimates of the
numbers of pounds of processed products that could be made from the bushels of output recorded in
panel A were constructed. The conversion coefficients were taken from U.S. Department of Agriculture
(1952, 39-42). In the cases of peas and beans, potatoes, and sweet potatoes, the products were unpro-
cessed. The number of pounds of unprocessed products contained in a bushel, in each of these cases,
was taken from the same source (33 [soybeans], 71). (The peas and beans reported in panel A are not
soybeans but are likely to have been of a similar weight: 60 pounds per bushel.) The processed products
chosen were wheat meal and wheat flour; cornmeal and dry hominy; oat flour; pearled barley; rye flour;
and buckwheat flour.

The figures in panel B are based on wheat meal and cornmeal, and they underlie the upper-bound
estimates in table 1. The milling loss rates for wheat flour and dry hominy are much greater; the conver-
sion rates for these products underlie the lower-bound estimates in table 1.

The caloric contents of foods were taken from Nutrition Research, Inc. (1979, 200, 202, 204, 226,
230, 232): dry wheat meal, all-purpose sifted wheat flour, cornmeal, corn flour, oat flakes, light dry,
pearled barley, light sifted rye flour, dark sifted rye flour, light sifted buckwheat flour, dark sifted buck-
wheat flour, potatoes baked in skin, and baked sweet potatoes.

Use of USDA coeflicients (Composition of Foods, 1984, 1989), in place of the Nutrition Research
figures, would have led to slightly higher estimates of the caloric value of the foods listed in this table.
The export figures are from U.S. Department of the Interior, Census Office (1883, 5-7).

*Wheat flour, corn, and commeal.
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Table 3 U.S. Outputs of Major Grains, Crop Years 1839-49
1839 1841 1842 1843 1844 1845 1847 1848 1849
Panel A: Total Outputs (millions of bushesl)
Wheat 85 92 102 100 96 107 114 126 101
Comn 378 387 442 495 422 418 539 588 592
Oats 123 131 151 146 172 163 168 186 147
Rye 19 19 23 24 27 27 29 33 14
Barley 4 5 4 3 4 5 6 6 5
Buckwheat 7 8 10 8 9 12 13 10
Total 616 642 732 776 730 730 868 952 869
Panel B: Total Outputs per Member of the U.S. Population, (bushels)
36 35 39 40 36 35 39 42 37

Source: U.S. Patent Office data underlying Gallman (1963).
Note: For caveats, see Gallman (1963).

Massachusetts communities, and to understand the diverse reactions to the
broadening of markets registered by different communities—reactions of both
an economic and a political nature. Kenneth L. Sokoloff, making use of the
federal censuses and the McLane Report, assembles evidence on manufactur-
ing at the level of the firm. He also produces an index of innovative activity
based on the numbers of applications made to the Patent Office. Robert A.
Margo reports on wage rate data collected from an underexploited source, the
pay lists of civilians working for the army at various posts around the country.
The regional coverage of this data set is exceptionally wide, and this makes it
an unusually valuable source.

Whereas the Weiss, Margo, Rothenberg, Sokoloff, and Gallman studies
look chiefly at the resources available to Americans and the productive results
they achieved from them, Lorena S. Walsh is concerned with the disposition
of the final product. Her sources are extraordinarily diverse and revealing. The
lines of work she synthesizes make use of probate records, widows’ allow-
ances, business and household accounts, cookbooks, and the proceeds of ar-
chaeological digs. Each of these sources provides a somewhat different per-
spective on the standard of life. Soltow employs an equally wide array of
types of evidence to try to understand the circumstances of the free poor.

Unconventional Approaches to the Measurement
of the Standard of Living

All of the papers that deal with economic growth yield very similar results:
growth was going forward at a rapid and accelerating pace, and the distribu-
tion of income among income classes seems to have changed little. But Walsh
points out that economic growth may very well have interfered with the access
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of the poor to adequate diet, the results of the income distribution studies to
the contrary notwithstanding. With growth, natural sources of food derived
from hunting and gathering (sources missed by the income studies) may have
been reduced. She does not believe this was at all a serious loss in the nine-
teenth century—these sources had dwindled long before the beginning of the
period under review. But systems of distribution depending on kinship may
have deteriorated, with the expansion of market-directed activities, particu-
larly after the 1830s, and the poor may have suffered thereby.

Unfortunately, according to Walsh, the period 1840—60 is one for which
work on consumption is quite thin. Consequently, while we may know that
nonmarket forms of distribution were attenuated during this period, we do not
know the extent of the impact of this development on the poor. It is not simply
a question of the importance of the kinship distribution networks and the ex-
tent to which they were destroyed by the market. There are also questions of
the exact roles these networks played and the ease with which they could be
replaced by other institutions. For example, networks that distributed fresh
meat seem to have arisen in a setting in which fresh meat could not be stored
for long and in which market outlets were inadequate. Under these circum-
stances, the Smith family might slaughter an ox and share the meat with the
Joneses and the Browns, in the expectation that these families would recipro-
cate when it came their turn to kill a beast (Walsh). Or Smith might share with
Jones and Brown, on the agreement that they would help Smith with his har-
vest, or provide him with firewood, or engage in some other trade. Smith
might also use the slaughter of an animal as the occasion for dispensing char-
ity to a poor relation, or giving a newly launched couple—say a son and his
wife—a helping hand. With the opening of markets in fresh meat, Smith
might find it simpler to sell off his excess production and handle his obliga-
tions to his kin and his need for labor by paying out cash. Did he remain as
generous as before? Or did he become less generous? Or did his cash income
lead to larger real disbursements? Did he tend to the needs of his poor rela-
tions? How far did the state supplant him in the charitable field? If the full
impact of the rise of the market on the poor is to be understood, these are
important questions to address.

Population gravitated to regions and economic sectors where incomes were
high, and these movements raised average incomes. There were probably
some associated costs. For example, did the shift from agricultural to indus-
trial work change the length of the work year, or the intensity of the work, or
the security of the work, or the extent to which the work was interesting? The
literature of American economic history is filled with suggestions that the
answers to these questions are that the industrial work year was longer, more
intense, more insecure, and more boring. If, in fact, these assertions are cor-
rect—and if there were no fully compensating advantages—then the income
and wage data overstate the true welfare gains achieved by economic growth
in the decades before 1860. But whether they are correct has not been estab-
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lished. Here is an area in which additional scholarly work is called for, al-
though the research problems are extraordinarily difficult.

For example, a very substantial part of the industrial labor force created in
this period consisted of immigrants. It therefore makes little sense to compare
industrial and agricultural work conditions in the United States alone, to
gauge the income gains of industrialization, net of all costs of industrializa-
tion. The proper comparison would consider the lot of the immigrants in their
home countries before immigration and their situations after their arrival in
the United States, taking account not only of the work conditions of these
people in these two sets of circumstances, but also their incomes before and
after immigration. That is, a new kind of national income series is called for,
one that is a hybrid of the incomes earned in the United States and the incomes
earned abroad by those immigrants who entered the United States before
1860. Constructing such a series would be a daunting task. We mention the
point mainly to indicate the scale of the difficulties involved when one at-
tempts to work out the net income gains achieved by structural change. It
should be clear, however, that the measured gains from structural change
would probably be greater if the condition of immigrants before immigration
were taken into account, than if it were not.

Immigrants affected the standard of living in the United States in other re-
spects. The flood of immigrants in the 1850s apparently weakened labor mar-
kets, such that the real wage rate of the native-born stopped rising toward the
middle of the decade (Margo). Immigrants were associated with the rapid ex-
pansion of American cities. Housing facilities were crowded, and the prob-
lems of managing water supplies and wastes outran the ability of political
organizations to cope with them (Steckel). There were costs in terms of illness
and discomfort that are not taken into account in the income statistics. It is not
entirely clear whether we should view the costs resulting from diseases borne
by immigrants as exogenous changes in the standard of living, having little to
do with economic development, or endogenous changes, flowing from it. The
choice between these two positions turns on our view of the motives of the
immigrants. If they simply fled intolerable conditions at home—for example,
the Irish famine—and fetched up in America as the only practicable haven,
the former interpretation should be adopted: diseases were exogenous. If they
were drawn by American industrial opportunities, however, the latter is the
appropriate view of things: diseases were occasioned by modernization. But
the distinction is, in a sense, an artificial one, similar to the distinction some-
times made in migration studies between push and pull forces. (See Gould
1978, especially 628--34.) In any case, regardless of the position adopted with
respect to the causal links (if any) between development and the deterioration
of the disease environment, some allowance for deteriorating city conditions
should be made in assessing changes in the standard of life during this period.
This assessment should be made in the context of the equilibrating changes in
wage rates, as Jeffrey Williamson has suggested (Williamson 1981, 1987).
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The standard of living was surely affected by the incidence of disease, and
there is some evidence that problems of morbidity increased in this period
(Steckel). Population growth, to the extent that it led to higher population
densities, encouraged the spread of epidemics; overcrowded cities became
breeding grounds for germs (Steckel). The great cholera epidemics, beginning
in 1833, were brought to North America by immigrants. The yellow fever
epidemic of 1853 similarly came from abroad. Furthermore, students of ma-
laria in the United States believe that there was an efflorescence of the disease
(especially in the West) in the antebellum years, which carried forward into
the seventies. It came about, some scholars believe, because of the enhanced
movement of people associated with economic development, the Civil War,
and in particular, the westward movement (Steckel).

Certainly malaria was a common western disease. Mark Twain probably
had it in mind when, in describing life in Hannibal, he said: “Bear Creek . . .
was a famous breeder of chills and fevers in its day. I remember one summer
when everybody in town had the disease at once” (Twain 1901, 211). In 1861
Anthony Trollope visited the United States and described the typical west-
erner: “Visit him, and you will find him . . . too often bearing on his lantern
jaw the signs of ague and sickness” (1862, 128): “their thin faces, their pale
skins, their unenergetic temperament” (133). “He will sit for hours over a
stove . . . chewing the cud of reflection” (135). Western women “are gener-
ally hard, dry, and melancholy” (135). Then a telling comparison: Americans
from the Northeast “are talkative, intelligent, inclined to be social . . . almost
invariably companionable. . . . In the West I found men gloomy and silent”
(394).°

Although the paper-givers and discussants—especially Steckel, Walsh,
Main, Shammas, and Soltow—draw attention to these aspects of American
life, they have not assembled direct measurements of the significance of each
for the standard of living, measurements comparable, for example, to the in-
come and real wage indexes. Nor have they attempted to judge the elements
of gain from modernization that the income statistics ignore.” That is, we are
not now in a position to compute the real American national product per cap-
ita, exclusive of the costs and inclusive of the benefits that are left out of
account when scholars study economic change; we do not have a nineteenth-
century Nordhaus-Tobin index. Steckel, however, reports on a measurement

6. A colleague, Karin Gleiter, tells us that Charles Dickens mentions what was clearly mid-
western malaria in his novel Martin Chuzzlewit.

7. The benefits are often ignored. City housing for the poor was cramped, but on the whole city
dwellers could more easily find anonymity and privacy than could people living in small villages,
or even on isolated family farms. A greater choice of companionship, new forms of entertainment,
and more abundant supplies of information were also available in cities. For centuries country
living has been characterized as innocent but vulgar and brutal; city life, sophisticated but wicked.
In the discussion of the effects of the transition to urban life during the early stages of moderniza-
tion, frequently the adjectives vulgar, brutal, and sophisticated drop out, and we are left with
innocent country folk braving the wickedness of the city.



12 Robert E. Gallman and John Joseph Wallis

device that captures some of the effects of these developments, although it
does not show the sources of individual costs, nor can it be combined with the
national income-style measurements.

New Indexes of Well-being: Height and the Concept of Net Nutrition

Steckel argues that measurements of human size—height and weight—are
sensitive indicators of nutritional status. For example, the distribution of
heights of adult males of a given cohort in a large population is a genetic
phenomenon, but the average height will reflect the nutritional status of the
cohort during the years in which it went through its important growth spurts,
one in infancy, the other during adolescence. The changes in well-being of a
given population may be studied, then, by observing the average heights of
succeeding cohorts of men or women. The level of well-being may be judged
by comparing the average height achieved by a population with the one that
would have been achieved under ideal circumstances. (In practice, compari-
sons are made with heights of modern populations.)

There remain, however, important dating problems. The growth spurts of a
cohort are separated by about fifteen years. If, for example, a cohort born in
the late 1830s is shorter than the previous cohorts, the events that produced
this result may have occurred as early as the late 1830s or as late as the mid-
1850s. Although there is no published documentation on the topic as yet,
biologists believe that losses in infancy might be made up in adolescence.®
The second growth spurt period is therefore probably the more important for
determining whether or not there will be stunting. If a cohort is stunted, then,
we should examine the period when this cohort was in its midteen years, to
find the source of stunting.

Nutritional status.is a net concept; it takes into account both gross nutrition
and the claims against nutrition exerted by the activities of the individual (for
example, work) and by illness. For example, a cohort may exhibit relatively
short heights if the gross nutrition of its members was relatively low during
childhood, or if the claims against gross nutrition occasioned by work or dis-
ease were relatively high. If a nation’s population experiences a decline in
average height, the causes may be sought in a deterioration in diet, an increase
in energy expended in work or other activities, or an increase in the incidence
or virulence of disease. Height can be affected only if net nutrition is altered
during the crucial phases of childhood growth, and if the deprivation is not
made good before the end of the adolescent growth spurt. The growth spurt
may be delayed by deprivation; if it is put off too long, the individual will be
stunted.

It will be obvious, then, that not all of the cost factors discussed on the

8. Personal communication from Barry Popkin, Department of Nutrition, University of North
Carolina, Chapel Hill. Popkin has in mind documentation based on longitudinal evidence. Steck-
el’s cross-sectional study strongly suggests teenage catch-up among antebellum slaves.
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previous pages will be reflected in height changes. For example, an adult who
has achieved his final height and then undertakes work of an intensity that
depletes his nutritional reserves may get sick, but he will not grow shorter.
Nor will a child be stunted if he experiences an insult to his nutritional status
(through illness or through a change in work regime) that is on a modest scale
or is subsequently corrected by good nutrition. Height changes, therefore,
reflect important, uncompensated (or incompletely compensated) shifts in nu-
tritional status during childhood.

Height is a useful general indicator of well-being, and a valuable one be-
cause, unlike national income statistics, sources of evidence on heights are
fairly widespread in time and space, and measurements are relatively easily
made (Steckel). Nonetheless, height indexes are not substitutes for national
income statistics; they report only on nutritional status, not on any other as-
pect of human life. Heights can fall while income and consumption per capita
are rising, and vice versa.

American history provides several sources of evidence on height. Steckel
reports on measurements drawn from two: military records and coastwise
shipping manifests; the latter contain data on slave heights. According to these
records, Americans achieved nearly modern heights by the late eighteenth
century. They were then taller, on average, than Europeans, and the cohorts
of free whites born in each decade down to the 1830s were all tall by modern
standards. In the case of slaves, adult males were shorter than free males
throughout, and the heights of cohorts born late in the eighteenth century ac-
tually declined. But that development was reversed, and the cohort of the late
1820s was within one or two centimeters of the heights of free white males.
Heights of both free and slave males then began to decline, very moderately
at first, and then more dramatically. The drop was especially sharp for the
cohort born during the 1860s, but the decline continued thereafter, until late
in the century (Steckel).

Steckel’s results, then, represent an important qualification on the conclu-
sions drawn by most of the other papers in this volume. The other papers
describe a period of successful economic growth, during which the standard
of living was probably rising. Steckel’s paper suggests that in net nutrition, at
least, there were some losses. His findings tend to be confirmed by the results
Clayne L. Pope has obtained with respect to mortality (Pope 1992). Pope’s
sample shows that mortality rates cycled in the nineteenth century and, in
particular, that period life expectation dropped importantly in the 1840s,
1850s, and 1860s. Period measures—measures of the life expectation of ail
cohorts alive in a given interval—pick up more clearly the impacts of the
peculiar experiences of a short historical period than do cohort measures.
Pope’s work supports Steckel’s findings that all was not well in the two dec-
ades before the Civil War.

This does not necessarily mean that people became worse off, on balance.
Walsh describes poor Americans at the turn of the century sitting on the floor
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and eating their meals with their hands, straight from the pot. A cohort might
gladly sacrifice, on average, a centimeter or so in height for a table, chairs,
plates, knives, and forks. At the turn of the century, most people used fire-
places to heat their homes and cook (Walsh). By 1860, the total number of
heating and cooking stoves produced in the United States in the previous thirty
years was probably well in excess of twice the number of free American fam-
ilies.® Heating and cooking conditions must have improved enormously.
These might be regarded as fair recompense for slightly shorter heights—if
shorter heights and improved amenities were causally related; whether they
would have been regarded as worth the three or four years of life that Pope
finds were lost, on average, in the 1840s and 1850s is another matter.

How does one account for the decline in height that Steckel has reported?
Steckel considers the possibility that gross nutrition fell but finds little reason
to believe that happened. (See also tables 1-3, which indicate that nutritional
levels remained high from 1839 through 1879.) A second possibility is that
the urban crowding and environmental degradation that went hand in hand
with industrialization led to a deterioration in the disease environment, with
unfavorable results for net nutrition (Steckel). Easterners were typically
shorter than southerners and westerners. The initial concentration of indus-
trialization in the East might help to account for this phenomenon. Immigrants
also were concentrated in the Northeast, and they no doubt made the pool of
disease germs a richer brew. They also brought with them dietary practices
based on conditions in the home country. They were themselves shorter than
native Americans, and their children, raised on a traditional diet, may also
have been shorter.!® These are important considerations. There is one puzzle
remaining, however. The effects of pollution, crowding, and disease must
have fallen with particular force on the poor. If that is so, class differences in
heights should have widened and the shape of the distribution of heights
should have changed. In fact it apparently did not (Soltow).

No doubt other reasons could be elicited to explain the decline in heights in
the East, particularly the urban East, but Steckel also found that western and
southern cohorts were becoming shorter. The best explanation for this phe-
nomenon seems at present to be that the disease environment became worse. !
For example, cholera struck in 1833, 1849, and 1866 and quickly spread all
over the country; in 1853 yellow fever killed one-tenth of the population of
New Orleans. The timing is plausible; that is, these diseases hit the United

9. Inferred from Depew (1895, 2:361).

10. The entry of married women into the northeastern industrial labor force could have led to
carlier weaning of children, with unfavorable consequences for net nutrition. But the number of
married women in the industrial work force was so small that this practice—if it existed at all—
probably did not have a detectable effect on average height.

1. This discussion of the disease environment depends on Ackerknecht (1945, 1965), Bilson
(1980), Boyd (1941), Drake (1964), Duffy (1966), Rosenberg (1962), Toner (1873), and Wickes
(1953).
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States in the periods in which cohorts were apparently suffering deprivation.
But cholera and yellow fever should probably not be implicated in the stunting
of the population. They were too destructive for that. Death rates of the in-
fected population ran from 50 percent to 90 percent. Infants and adolescents
were not stunted, they were killed outright. In any case, victims of these dis-
eases who recover usually do so in a relatively short period of time, so that
even these people are unlikely to suffer stunting.

Malaria is a likelier villain, but not so clearly guilty as to warrant convic-
tion. It is a recurring disease that can debilitate a population and can readily
be associated with stunting. The problem is one of timing. The height data
show that stunting began after the cohorts of the 1830s or 1840s and ended
late in the century. But the disease was widespread very much earlier than
this—for example, it was well-established in Illinois by 1760—and appar-
ently became endemic in the West by the 1840s and 1850s. The movement of
population during the Civil War may have given the epidemic form of the
disease new life, but the disease seems to have stabilized again before the end
of the period of stunting. The puzzle remains unsolved.

One of the most interesting features of Steckel’s findings is that they follow
very closely the results obtained by Floud, Wachter, and Gregory with respect
to England (1990, chaps. 7, 8). That is, the English data show that heights
peaked with the cohorts born in the 1820s and then fell from the 1830s to the
early 1850s. The timing is not identical with the American pattern, but it is
close enough to demand attention. Both countries were in the process of mod-
ernization in this period, but modernization had begun much earlier in En-
gland than in the United States and was much farther advanced in the years in
which cohort heights were falling. The coincidence of height declines in the
two countries suggests that the forces at work were international in their ef-
fects, and perhaps not closely tied to industrialization per se. There is the
record of the international diffusion of catastrophic disease, and it is also well
known that, in the period in which heights were declining, migration from
Britain to the United States was increasing, ultimately to achieve very high
levels.

It should be said, however, that Floud, Wachter, and Gregory do not take
this position. They attribute the decline in heights in Britain to urbanization:
in the early stages of industrialization, they say, real incomes rose enough to
have a favorable effect on net nutrition and average height. It was only after
the early stages had passed that the burdens imposed on the population by
urbanization had clearly visible results.

Such an account will not serve for the United States, however, as we have
seen. The declines in height took place in the countryside as well as the cities,
and urbanization directly affected a much smaller fraction of the population in
the United States than in Britain. It is possible, of course, that the British
experience is to be explained by disease, occasioned by rapid urbanization,
and that the British pattern was then transmitted to the United States by British
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emigrants. If that is the case, however, what were the diseases that played the
central roles in this drama?

Conclusions

We began this introduction by saying that the story of development told in
these papers is quite clear: Americans at the end of the eighteenth century
were well off by the standards of the day—indeed, quite well off by modern
standards, as well. Their incomes were high, and they were so well-nourished
that they had almost attained modern heights. Economic development was
under way, and it went forward at an accelerating pace. Income per capita rose
faster and faster, and the structure of the economy shifted. The United States
was in the process of converting its economy from one that was predominantly
agricultural and commercial to one that would become predominantly indus-
trial.

Associated with development, there was a pronounced and quite persistent
improvement in certain aspects of the standard of living, interrupted occasion-
ally, perhaps, by major shocks to the economy, such as the impact of the Cri-
mean War on the prices of grains. These long-term changes were negotiated
without producing major shifts in the size distribution of income and wealth.
The gains from growth were widely shared. But there were also some costs
and benefits to development that are not incorporated in the standard income,
consumption, and real wage estimates. We do not as yet have measurements
of them, and clearly a major task for future scholarship is to attempt to pro-
duce such estimates. In particular, we need to know more about the effects of
structural changes on patterns of work, morbidity and mortality, and nonmar-
ket networks for the distribution of output. The sources on patterns of con-
sumption for the last two decades of the period before the Civil War are as yet
underutilized. Walsh’s paper describes many of them, sources that have been
much more effectively researched for the years before 1840. Additionally,
the federal and state censuses provide detailed information on the output of
consumer goods, and the reports of the Secretary of the Treasury provide
similarly detailed information on imports. We need more work along these
lines.

The measurements of height yield a kind of incomplete gross index of the
costs of development. Here also there are tasks for future scholarship. Specif-
ically, can we be sure that it was development, per se, that produced the results
that Steckel reports in this volume? If so, which aspects of development were
responsible and how far was each responsible? Where did the burdens of de-
velopment fall with particular weight? If development was not at fault, what
did cause the unfavorable turn of events with respect to morbidity and mortal-
ity in the two or three decades before the Civil War? These are the questions
that future scholarship must answer. The essays here have settled important
issues and have set the stage for the next round of research.



17 Introduction

References

Ackerknecht, Erwin H. 1945. Malaria in the upper Mississippi valley, 1760-1900.
Baltimore: Johns Hopkins University Press.

. 1965. Diseases in the middle west. In Essays in the history of medicine in
honor of David J. Davis. Chicago: Davis Lecture Committee.

Bilson, Geoffrey. 1980. A darkened house: Cholera in nineteenth-century Canada.
Toronto: University of Toronto Press.

Boyd, Mark F. 1941. An historical sketch of the prevalence of malaria in North Amer-
ica. American Journal of Tropical Medicine 21: 223-44.

Crafts, N. F. R. 1987, British economic growth, 1700-1850: Some difficulties of in-
terpretation. Explorations in Economic History 24, no. 3: 245-68.

Depew, Chauncey M. 1895. One hundred years of American commerce. Vol. 2. New
York: D. O. Haynes and Company.

Drake, Daniel. 1964. Malaria in the interior valley of North America. A selection by
Norman D. Levine. Urbana: University of Illinois Press.

Duffy, John. 1966. Sword of pestilence: The New Orleans yellow fever epidemic of
1853. Baton Rouge: Louisiana State University Press.

Engerman, Stanley L. 1990. Reflections on the “standard of living debate™: New ar-
guments and new evidence. Paper presented at the Conference on Capitalism and
Social Progress, University of Virginia, October.

Floud, Roderick, Kenneth Wachter, and Annabel Gregory. 1990. Height, health, and
history: Nutritional status in the United Kingdom, 1750-1980. Cambridge: Cam-
bridge University Press.

Gallman, Robert E. 1960. Commodity output, 1839-1899. In Trends in the American
economy in the nineteenth century, ed. William N. Parker. NBER Studies in Income
and Wealth, 24. Princeton: Princeton University Press.

. 1963. A note on the Patent Office crop estimates, 1841-1848. Journal of

Economic History 33, no. 2: 185-95.

. 1966. Gross national product in the United States, 1834-1909. In Our-
put, employment, and productivity in the United States after 1800, ed. Dorothy S.
Brady. NBER Studies in Income and Wealth, 30. New York: Columbia University
Press.

Gould, J. D. 1978. European inter-continental migration 1815-1914: Patterns and
causes. Journal of European Economic History 8, no. 3: 593-680.

Kuznets, Simon. 1952. Long-term changes in the national income of the United States
of America since 1870. In Income and wealth of the United States: Trends and Struc-
ture, ed. Simon Kuznets. Income and Wealth Series, 2. Cambridge: Bowes and
Bowes.

. 1953. Economic change: Selected essays in business cycles, national income,
and economic growth. New York: W. W. Norton.

Mokyr, Joel. 1987. Has the industrial revolution been crowded out? Some reflections
on Crafts and Williamson. Explorations in Economic History 24, no. 3: 293-319.
Nordhaus, William, and James Tobin. 1973. Is growth obsolete? In The measurement
of economic and social performance, ed. Milton Moss. NBER Studies in Income

and Wealth, 38. New York: National Bureau of Economic Research.

Nutrition Research, Inc. 1979. Nutrition almanac. Revised edition. New York:
McGraw-Hill.

Pope, Clayne L. 1992. Adult mortality in America before 1990: A view from family
histories. In Strategic factors in nineteenth century American economic history: A
volume to honor Robert W. Fogel, ed. Claudia Goldin and Hugh Rockoff. Chicago:
University of Chicago Press.




18 Robert E. Gallman and John Joseph Wallis

Rosenberg, Charles E. 1962. The cholera years: The United States in 1832, 1849, and
1866. Chicago: University of Chicago Press.

Toner, J. M. 1873. The natural history and distribution of yellow fever in the United
States, from A.D. 1668 to A.D. 1874. In Contributions to the study of yellow fever,
reprinted from the Annual Report of the Supervising Surgeon, U.S. Marine Hospital
Service (1873).

Trollope, Anthony. 1862. North America. New York: Harper and Brothers.

Twain, Mark. 1901. Life on the Mississippi. New York and London: Harper and Broth-
ers.

U.S. Bureau of the Census. 1975. Historical statistics of the United States, colonial
times to 1970: Bicentennial edition: Parts 1 and 2. Washington, D.C.: GPO.

U.S. Department of Agriculture. Human Nutrition Information Service. 1984. Com-
position of foods: Vegetables and vegetable products, raw, processed, prepared.
Agriculture Handbook no. 8-16. Washington, D.C.: GPO.

. 1989. Composition of foods: Cereal grains and pasta, raw, processed, pre-
pared. Agriculture Handbook no. 8-20. Washington, D.C.: GPO, October.

U.S. Department of Agriculture. Production and Marketing Administration. 1952.
Conversion factors and weights and measures for agricultural commodities and their
products. Washington, D.C.: GPO, May.

U.S. Department of the Interior. Census Office. 1883. Report on the productions of
agriculture. Report on the cereal production of the United States. Washington,
D.C.: GPO.

Usher, Dan. 1980. The measurement of economic growth. Oxford: Blackwell.

Wickes, Jan G. 1953. A history of infant feeding, parts III and IV. Archives of diseases
in childhood 28: 332-40, 416-50.

Williamson, Jeffrey G. 1981. Urban disamenities, dark satanic mills, and the British
standard of living debate. Journal of Economic History 41, no. 1: 75-83.

. 1987. Debating the British industrial revolution. Explorations in Economic
History 24, no. 3: 269-92.

Williamson, Jeffrey G., and Peter H. Lindert. 1980. American inequality: A macro-
economic history. New York: Academic Press.




1 U.S. Labor Force Estimates

and Economic Growth,
1800-1860

Thomas Weiss

The level and trend of prosperity in the period before the Civil War has been
of long-standing interest. Contemporaries were of course concerned about
their economic status and its uncertainty, as well as the path that lay ahead.
Because the period was crucial to the long-term development of the United
States, many scholars have examined it, some hoping to uncover the determi-
nants of the economic transformation, others wishing simply to better under-
stand the country’s past.

According to some scholars, America began the nineteenth century as a
poor country, and the prospects did not appear bright. “The man who in the
year 1800 ventured to hope for a new era in the coming century, could lay his
hand on no statistics that silenced doubt” (Adams 1955, 12). By 1840, on the
other hand, a contemporary visitor could report that “in no country, probably,
in the world is the external condition of man so high as in the American
Union. . . . Labourers [in America] are rich compared with the individuals in
the same class in Europe.”!

While there are several dimensions to that “external condition,” or in more
modern parlance the standard of living, a key indicator is output per capita.
With that quantitative evidence the nation’s economic status could be as-

Thomas Weiss is professor of economics at the University of Kansas and a research associate of
the National Bureau of Economic Research.

This paper has benefited from the comments of Lou Cain, Stan Engerman, Peter Fearon, Clau-
dia Goldin, John McCusker, Kerry Odell, Joshua Rosenbloom, and the editors of the volume.
The work was financed in part by the National Science Foundation (No. SES 8308569). This
research is part of the NBER’s program, Development of the American Economy. Any opinions
expressed are mine and not those of the NBER.

1. By external condition was meant material well-being or wealth, as opposed to the internal
nature of the human mind. The latter was the chief interest of the author, phrenologist George
Combe. (The quotation comes from his 1841 work, Notes on the United States of North America
during a Phrenological Visit, reprinted in Bode 1967, 294.)
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sessed, its progress charted. There have been many attempts to do so, includ-
ing the notable early efforts of Ezra Seaman, who generated national income
estimates covering 1840, 1850, and 1860.2 Those contemporary efforts, how-
ever, did not provide evidence about the changes that occurred before 1840.
Seaman’s works are consistent enough that we can roughly gauge the path of
change over the years he examined, but we have little before that.

More systematic quantitative analysis of the period began in 1939 with
Robert Martin’s estimates of national income, which presented a controversial
picture of change from 1799 to 1840. In his view, the American economy was
no better off in 1840 than it had been near the end of the eighteenth century.
During the intervening years the country had experienced substantial prosper-
ity, but subsequently lost it. While he gave the first fairly complete statistical
picture of the economy, he did not describe adequately how he constructed
that particular course of events, and his estimates have been the target of much
criticism and his conclusions the subject of much debate.

Simon Kuznets (1952) staked out the first opposing view, arguing that Mar-
tin’s figures were implausible in light of the economy’s shift out of agriculture
and its westward movement. Given these reallocations of resources to more
productive uses, the economy must have experienced growth. While Kuznets
did not provide alternative estimates, his view was that per capita income
must have risen by at least 19 percent between 1800 and 1840.3 William Par-
ker and Franklee Whartenby (1960) raised doubts about both Martin’s and
Kuznet’s calculations. Their argument was that agricultural productivity may
have declined, which would have outweighed the other favorable effects push-
ing up per capita income. Douglass North (1961) questioned the Parker-
Whartenby point about agricultural productivity, but still concluded that there
was little growth before 1840. He argued that the economy moved with the
fortunes of international trade; there were fluctuations and periods of substan-
tial growth, especially before 1807, but overall per capita income in 1840 was
probably lower than it had been in 1799. George Taylor took a longer perspec-
tive, describing change from 1607 to 1860. For this critical period he con-
cluded that “output per capita over the years 1775 to 1840 improved slowly if
at all. . . . the average for 1836-1840 was at best not much higher than that
for the prosperous years around the beginning of the century” (1964, 427,
440).

The matter is still not settled despite continued efforts to fill in the blanks of
the empirical record, and the years before 1840 are referred to repeatedly as a
“statistical dark age.” One of the more imaginative attempts to enlighten the

2. Seaman’s (1852, 1868) estimates are not completely in accord with more modern definitions
of national output and appear to underestimate the level of the nation’s output. See Gallman (1961)
for an assessment of Seaman’s work, as well as that of Tucker and Burke.

3. This increase reflects just the rise in the participation rate and the shift of the work force from
agricultural to nonagricultural industries. Kuznets also argued that per worker productivity prob-
ably increased so the rise in per capita income would have been even larger (1952, 221-39).
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picture is that of Paul David, who produced what he termed controlled conjec-
tures or conjectural estimates of growth.* His conjectures rest heavily on two
underlying series, the Towne and Rasmussen series on farm gross product and
the Lebergott estimates of the labor force and its sectoral distribution.> The
output series in turn rests on the key assumption that in the years before 1840
much of agricultural output increased at the same rate as population.® That is,
output per person remained constant. While there are good reasons to chal-
lenge this, it has served as a useful approximation, and can continue to until
enough new evidence on the relationships between height, nutrition, and diet
is amassed.” The estimates of gross domestic product per capita presented
later in this paper rely on this farm output series.?

The other pillar of the controlled conjectures, the labor force series, has
been revised with important implications for our understanding of the Ameri-
can past. The chief purpose of this paper is to present these new figures, al-
though the bulk of that description is contained in the appendix. The body of
the paper focuses on the substantive consequences of these revisions on agri-
cultural productivity change and on the conjectural estimates of economic
growth in the years before 1840.

A comparison of the Lebergott series and the new one is presented in table
1.1. The total labor force figures have been changed very little, but the com-
position has been altered substantially. The new farm figures are higher than
the previous ones in the later decades of the period by a fairly uniform per-

4. Diane Lindstrom constructed a different set of hypothetical figures based on the likely values
of the elasticity of demand. She first estimated growth in the Philadelphia area, and subsequently
extended the procedure to the nation, making use of Poulson’s data on commodity output. She
found that growth between 1810 and 1840 “probably occurred at the higher end of the .53 to 1.01
percent per annum range” (1983, 689). Her work also contains useful discussions of the various
estimates for the period.

5. For ease of exposition I shall refer to the Lebergott series. Lebergott (1966) developed the
estimation procedures and produced the initial estimates, while David (1967) revised some of
the figures, especially those for 1800. There is now very little difference between the two series.
The biggest discrepancy was in the estimate for 1800, but Lebergott now accepts David’s revision
(Lebergott 1984, 66). David had adjusted Lebergott’s slave labor estimate in 1820, 1840, and
1860, but subsequent investigation indicated the correction was unnecessary (Weiss 1986b).

6. Approximately 90 percent of the estimate of farm gross product for the years 1800 to 1830
rests on this premise. Towne and Rasmussen were dissatisfied with having to make this assump-
tion because it implied stagnant agricultural technology and productivity. At the same time, they
believed that productivity did not advance much before 1840, and so the assumption may not have
done great injustice to the true trend. They did, however, caution that “small variations in the
estimates of gross farm product per worker from decade to decade during 1800-40 should not be
considered significant” (1960, 257).

7. That evidence so far indicates a decline in stature among those born between 1835 and 1870,
suggesting that those cohorts suffered nutritional deficiencies. This implies that, among other
things, food output and consumption per capita may have declined after 1835 (Fogel 1986; Kom-
los 1987). The exact timing of this decline, its consequences for consumption and output, and the
relationship of those declines to the census year’s figures have yet to be established.

8. Since David’s conjectural estimates rest on this series, its use here highlights the impact of
the new labor force figures. As indicated in the notes to table 1, however, I have made some minor
adjustments to the Towne and Rasmussen figures.
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Table 1.1 Estimates of the Total and Farm Labor Force, United States, 1800 to 1860
Farm Labor Force
Total Labor Force (thousands of
(thousands of workers) workers) Farm Shares (%)
Year Lebergott Weiss Lebergott Weiss Lebergott Weiss
1800 1,680 1,712 1,400 1,274 83.3 74.4
1810 2,330 2,337 1,950 1,690 83.7 72.3
1820 3,135 3,150 2,470 2,249 78.8 71.4
1830 4,200 4,272 2,965 2,982 70.6 69.8
1840 5,660 5,778 3,570 3,882 63.1 67.2
1850 8,250 8,192 4,520 4,889 54.8 59.7
1860 11,110 11,290 5,880 6,299 52.9 55.8

Average Annualized Rates of Growth

1800-1810 3.32 3.16 3.37 2.87 0.05 -0.29
1810-20 3.01 3.04 2.39 2.90 —0.60 -0.13
1820-30 2.97 3.09 1.84 2.86 -1.09 -0.22
183040 3.03 3.07 1.87 2.67 -1.12 —0.38
1840-50 3.84 3.55 2.39 2.33 —1.40 -1.18
1850-60 3.02 3.26 2.67 2.57 -0.35 —0.67
1800-1820 3.17 3.10 2.88 2.88 —0.28 -0.21
182040 3.00 3.08 1.86 2.77 -1.10 -0.30
1840-60 3.43 3.41 2.53 2.45 —0.88 -0.92
1800-1840 3.08 3.09 2.37 2.82 ~0.69 -0.26
1800-1860 3.20 3.19 2.42 2.70 -0.75 —0.48

Sources: Lebergott (1966, table 1; 1984, 66); and the Appendix below.

Note: David’s estimates are identical with Lebergott’s in the years 1810, 1830, and 1850. In other years
the differences between the David and Lebergott figures are small. David’s total labor force estimates (ir
thousands) are 1,700 in 1800, 3,165 in 1820, 5,707 in 1840, and 11,180 in 1860; the farm figures ir
those respective years are 1,406, 2,500, 3,617, and 5,950 (David 1967, appendix table 1).

centage; 7 percent in 1840, § in 1850, and 6 in 1860. While the levels of the
two series differ, they show roughly the same growth over the period, as well
as over each of the two decades. In sharp contrast, the revised estimates for
the opening decades of the century are below the previous figures by approxi-
mately 10 percent in 1800 and 1820 and 15 percent in 1810. In spite of these
disparities, the two series show very similar changes over the earliest twenty-
year period—the farm labor force increased at 2.88 percent per year.® The
most striking difference shows up in the years 1820 to 1840, over which time
the new series increased at a rate of 2.77 percent per year, in contrast to the

9. There is, however, a noticeable difference in the growth over each of the decades. The Le-
bergott figure increases quite rapidly in the first decade and then much slower; my estimate shows
about the same percentage increase in each of the two decades. The Lebergott series shows a small
increase in the farm share of the labor force in the first decade of the century.



23 U.S. Labor Force Estimates and Economic Growth

1.86 percent rate in the old series. The changes by decade during this subpe-
riod are equally disparate.

An overall assessment of the two alternative series, based on comparisons
between the rates of decline of the farm labor force share and of the rural
population share, suggests that the new series is the more plausible.!® As can
be seen in table 1.1, the farm share declined at about the same rate in each
series over two of the twenty-year subperiods, 1800 to 1820 and 1840 to
1860. During those intervals the rural share of the population declined at an-
nual rates of 0.06 and 0.57 respectively, somewhat slower than the farm
shares in both periods. In the period 1820 to 1840, however, the comparative
results diverge noticeably. The rural population share declined by 0.20 percent
per year, and while the Weiss series declined slightly faster at 0.30 percent per
year, the Lebergott farm share declined by 1.10 percent per year. This greater
conformity between changes in the rural population and the farm labor force
in my series provides some confidence in the new figures.!!

The erratic pattern of growth in Lebergott’s farm labor force produces its
corollary in the growth of labor productivity. A striking feature of that series
is that output per worker in agriculture grew at its fastest rates of the century
between 1820 and 1840.'2 Over the antebellum period, output per worker in-
creased by 47 percent, or about $70 (in 1840 prices), with two-thirds of the
increase occurring during this twenty-year stretch.!* With the new labor force
figures, agricultural productivity showed a healthy advance over this period,
but not a record-setting performance.’* Of the $43 increase in output per
worker that took place between 1800 and 1860, only about one-third ($15)
occurred during the middle twenty years.!*

10. Gallman was suspicious of the Lebergott series because it showed changes in the farm labor
force that seemed inconsistent with the changes in the rural population. The disparity seemed
greater in the antebellum period, when the farm share of the labor force declined by substantially
more percentage points than the rural population share. Gallman focused on the changes between
1800 and 1850, noting that “the agricultural share of the work force fell by 28 percentage points
between 1800 and 1850, at a time when the share of the rural population in total population was
declining by only 9 points” (1975, 38).

11. Over the entire century the new series shows a much higher correlation between the change
in the farm share and in the rural population share on a decade-to-decade basis. The correlation
coefficient using the new series is .91, while with the Lebergott figures the coefficient is only .24.

12. The average rate of productivity advance between 1820 and 1840 depends on the definition
of farm output. Using the revised figures for farm gross product, narrowly defined, the rate was
1.33 percent per year, the highest of any twenty-year period, or any decade, in the century. Using
the original Towne and Rasmussen figures the rate of advance was 1.54 percent, also the highest
of the century.

13. These calculations are based on the revised farm gross product series, narrowly defined (see
Weiss 1990). With the original Towne and Rasmussen figures, output per worker increased by 52
percent, or $75 dollars, with 70 percent of the increase occurring between 1820 and 1840.

14. Using the revised figures for farm gross product, narrowly defined, the rate was 0.44 per-
cent per year, one of the highest rates for the antebellum period, but below that of the postbellum
decades. Using the original Towne and Rasmussen figures the rate of advance was 0.65 percent.

15. These calculations are based on the revised farm gross product series, narrowly defined (see
Weiss 1990). With the original Towne and Rasmussen figures, output per worker increased by 30
percent, or $48 dollars, with 45 percent of the increase occurring between 1820 and 1840.
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Productivity increases in agriculture are an important determinant of the
conjectural estimates of per capita income, and thus shape our view of
changes in the standard of living before the Civil War. As will be seen, the
two productivity series generate noticeably different income paths. In turn,
the farm labor force is key to our understanding of the period before 1840,
and it is thus worthwhile to examine these new figures. The appendix de-
scribes the figures in great detail, but a few aspects of the estimates must be
highlighted here.

1.1 The Labor Force Estimates

My estimation followed Lebergott’s approach but was executed at the state
and regional level. In concept and coverage the new total and farm labor force
estimates are similar to his. The total labor force is the sum of the workers in
five population components; free males aged 16 and over, free females aged
16 and over, free males aged 10 to 15, free females aged 10 to 15, and slaves
aged 10 and over. Each estimate of the number of workers is the product of
the group’s population and its specific participation rate. The levels and
changes in the total labor force are nearly identical in the two series, with the
figures differing by 2 percent or less in every year (see table 1.1).76 The more
noticeable differences in the two series show up in the distribution of workers
between the farm and nonfarm industries. These differences are not always in
the same direction; the new figures are above the old ones in the later decades
of the period but below them in the opening decades of the century. Three
things account for most of the differences.

In all years the new estimates incorporate a smaller number of slaves in
farming. Lebergott estimated the number of slaves engaged in farming by
assuming that 95 percent of the slave population aged 10 and over lived in
rural areas, 87 to 90 percent of which were engaged in farming.'” I used the
county-level data on employment and population for 1820 and 1840 to esti-
mate that roughly 75 percent of the rural slave population aged ten and over
was engaged in farming. These shares were assumed to hold for the other
antebellum years as well.!® The differences are substantial; in 1850 for ex-
ample, my figure is smaller than Lebergott’s by 329,000.°

16. These minor differences arise from the use of stightly different participation rates for certain
demographic components, and because I used state-specific participation rates for each group. As
the relative size of the various states’ populations changed over time, the national average partici-
pation rate for each age-sex group fluctuated and diverged slightly from the constant national
figure used by Lebergott.

17. Lebergott indicated that he intended to allocate only 87 percent of the rural adult slaves to
farming, but in the execution the 90 percent figure was used. In 1860, he used a different figure
altogether, namely, the participation rate for free males aged 15 and over.

18. The 1840 share was estimated to be .741, that for 1820 was .769. The 1840 figure was used
to estimate the slave farm workers in 1850 and 1860; the 1820 figure was used in other years.

19. The differences in our estimates of the number of slaves engaged in farming amounts to
about 7 percent of Lebergott’s farm labor force, except in 1800 and 1860 when the figures are 3.8
and 5.1 percent (see Weiss 1991 for details).
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The revised figures accord better with other evidence about the nonfarm
activities in which slaves were engaged.?® With the smaller share engaged in
farming, nearly a fifth of the rural slave labor force worked at nonfarm activ-
ities. This is in stark contrast to Lebergott’s estimate that virtually no rural
slaves worked at nonfarm occupations, a figure much too low, given all the
other activities that took place on the plantation and in rural areas more gen-
erally.?!

In 1850 and 1860 this downward bias is more than offset by the addition to
farming of workers who had reported their occupation as “laborer, not other-
wise specified.” Researchers have long recognized that in the postbellum pe-
riod this census category included many workers who were engaged in farm-
ing, but previous estimates for the antebellum period had placed all of them
in nonfarm industries, apparently because the large numbers of slaves in farm-
ing masked the problem at the national level. A careful examination of the
state data, and the location of many of these workers in rural areas, argues for
the assignment of many of them to farming. In particular, when one looks at
just the free states, where slavery could not distort the picture, it is evident
that some of these laborers must have been employed in farming (Weiss
1987c).

My allocation of some of these workers to farming raises that sector’s labor
force by 630,000 workers in 1850 and 582,000 in 1860. These are not trivial
amounts—making up 13 percent of the farm labor force in 1850 and 9 percent
in 1860—but seem clearly called for. Without such laborers, the ratio of the
farm work force to the rural population in the free states was .15 in 1850 and
.16 in 1860, substantially below the average of .192 in the years 1870 through
1910. With the addition of these workers, the 1850 and 1860 ratios are .196
and .189, respectively, very much in line with the behavior of the ratio in the
postbellum years.

The third major reason the new estimates differ from the older ones is be-
cause of varying judgments about how to correct deficiencies in the census
counts for 1820 and 1840. I assessed those censuses in order to determine
which industries were covered, which age and sex portions of the population
were included in the counts of workers, and which state figures were in need
of revision (Weiss 1987a, 1988). Neither census covered all industries, but
both reported figures for agriculture and for certain other commodity-
producing industries. There appears, however, to be some difference in age
and sex coverage. While both censuses tried to report on all workers aged ten
and over, including slaves, they did so imperfectly, and the accuracy and com-

20. Blodget’s estimates for 1805 imply that only 75 percent of the slaves were engaged
in farming, with 300,000 being “slaves to planters” and 100,000 being “variously employed”
(1806, 89).

21. A useful collection of pertinent articles can be found in James Newton and Ronald Lewis
(1978). See also Robert Starobin (1970) and John Olson (1983). Olson’s sample data from plan-
tation and probate records indicate that between 11 and 27 percent of the rural slaves were engaged
in nonfarm activities. The figure derived from the county-level data falls securely in this range.
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pleteness of the counts varied by county and state.?? In principle, however,
they provide a count of the entire farm work force in 1840, and the bulk of it
in 1820. In both years, the worst anomalies in the census figures could be
identified and corrected.??

The revisions were carried out by examining the county and subdivision
data in much the same manner as had been done by Lebergott (1966). The
census statistics included many slave workers, but not all, so the farm worker
totals in most slave states had to be revised. Fortunately, the reported figures
in a large number of southern counties were accurate and could be used to
revise those in other counties (Weiss 1987a). The corrections and additions to
the census counts of farm workers amounted to 206,000 in 1820 and 160,000
in 1840, increases of 11.2 percent and 4.4 percent, respectively.?

1.2 Substantive Results

We can now turn to the substantive issues about the standard of living in the
United States before 1860. The effect of the labor force revisions on the con-
jectural estimates of growth in the years before 1840 can be seen in table 1.2.%
The old series is presented there along with several new versions. The figures
in variant A were constructed to show the consequences of only the labor force
revisions on the conjectural view of the economy’s performance. The variant
B estimates were refined in several ways, but still rest heavily on the produc-
tivity advances emanating from a conventional, narrowly defined agricultural
output series. Variant B, however, drops the assumption that nonfarm produc-
tivity change grew at the same rate as farm productivity, and makes use of
some minor adjustments to the Towne and Rasmussen estimates of farm gross
product in the years 1800 to 1830.26 The final variant incorporates an addi-

22. In both years the statistics in the slave states were flawed, and in 1820 the enumerations of
male workers aged 10 to 15 were low in many states. It appears that males aged 10 to 15 were
included in the 1820 census figures of the New England states but were not always counted else-
where.

23. The 1820 census statistics were supplemented by estimates of the missing components,
females aged 16 and over and free males aged 10 to 15 years. No estimate of female farm workers
aged 10 to 15 was made for 1820 or for any other antebellum year. Some of these workers may be
included in the 1840 and 1860 census counts, but the number must be very small. The available
evidence for the postbellum period shows very few such workers.

24. My assessment of the 1840 census indicated that the reported labor force in the covered
industries was low by about 300,000 workers. My adjustment procedures, however, produced a
correction of only 206,000 workers, 160,000 of which were in farming. By comparison, Leber-
gott reduced the census count of farm employment by 148,000. Richard Easterlin, in his original
examination of the 1840 census, revised the count of farm workers upward by 104,000, although
in some states in the Northeast he reduced it (1960, 127). In a subsequent work he accepted
Lebergott’s farm totals, and thus implicitly the notion that the census figure was too high, but gave
no reasons for his change of mind (1975, 110).

My adjustments reported here for 1820 and 1840 include the additions of male workers aged 10
to 15 and females aged 16, and corrections for errors of addition in the census totals.

25. The details of these conjectural estimates are presented in Weiss (1989).

26. In particular, I have revised the value of hog and cattle production in the years 1800 to 1830.
For the period 1800 to 1840 or 1800 to 1860 this adjustment lowers the rate of growth of output



Table 1.2 Estimates of Gross Domestic Product per Capita (valued in

1840 prices)
Weiss
David Variant A Variant B Variant C
Year Narrow GDP Narrow GDP Narrow GDP Broad GDP
1800 $ 58 $73 $ 66 $ 78
1810 56 75 69 82
1820 61 77 72 84
1830 77 83 79 90
1840 91 91 91 101
1850 100 100 100 111
1860 125 125 125 135

Average Annualized Rates of Growth

18001820 0.27 0.28 0.41 0.46
1820-40 1.96 0.84 1.19 0.93
1840-60 1.60 1.60 1.60 1.44
1800-1840 1.13 0.56 0.80 0.69
18001860 1.29 0.90 1.06 0.94

Sources: David (1967, table 8); Galiman (1971, table 1); Weiss (1989, tables 4, 6); Weiss (1990).
Note: The conjectural estimating equation is
O/P = (LF/P)[S(O/LF), + S(O/LF)]

Output per capita (O/P) in any year equals the participation rate (LF/P) times the weighted
average output per worker, which equals output per worker in agriculture (a) and nonagriculture
(n) weighted by each sector’s share of the labor force. This equation yields an index of output
per capita in each decennial year 1800 through 1840, which is used to extrapolate the 1840 dollar
value of per capita output to each of the other years.

In David's and my variant A series this equation was estimated by assuming that (O/LF), =
k(O/LF),, where k is the ratio of the sectoral output per workers in the base year. The Weiss
variant A series uses the new labor force estimates.

Variant B includes several modifications: I have relaxed the assumption that nonfarm produc-
tivity advanced at the same rate as that of farming; I have made some minor revisions to the
Towne and Rasmussen farm gross product figures used to derive the agricultural output per
worker series; and the annual value of shelter is estimated independently of the conjectural growth
equation (see Weiss 1989, 1990).

The rate of nonfarm productivity advance is a weighted average of the rate for manufacturing
and for all other nonagricultural industries. The manufacturing rate for 1820 to 1840 (2.3 percent
per year) comes from Sokoloff (1986, table 13.6); the manufacturing rate for 1800 to 1820 and
that for all other nonfarm industries for 1800 to 1840 is assumed to be the same as that in
agriculture. For 1840 to 1860 the figures come from the direct estimates of nonfarm output
divided by the new labor force estimates.

The per capita value of shelter for 1840 through 1860 comes from Gallman and Weiss (1969).
Those figures yield a ratio of the annual flow of shelter to the stock of dwellings of roughly 20
percent. For earlier years the shelter figures were estimated as the product of that ratio times
Gallman’s estimates of the stock of residential dwellings (for 1800, 1805, and 1815) and by
interpolation (for 1810, 1820, and 1830).

Variant C is the same as variant B except that it makes use of a broader, unconventional
measure of agricultural output and gross domestic output (see table 1.3).

Poulson examined commodity production for 1809 and 1839 and estimated that commodity
output per capita advanced at only 4 percent per decade (1975, 140).

Lindstrom formulated an alternative way of constructing per capita income estimates that in-
corporated information about the income elasticity of demand for agricultural products. She de-
veloped her method to derive growth estimates for Philadelphia. When applied to the United
States, the procedure yielded growth rates ranging from 0.53 to 1.01 percent per year between
1809 and 1839 (1983, 688).
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tional major refinement, the use of a less conventional, more comprehensive
measure of farm output and gross domestic product that includes the value of
farm improvements and home manufacturing.?

In the most direct comparison, David’s figures versus variant A, the levels
of per capita product in the revised conjectures are higher in each year 1800
through 1830, roughly 25 percent at each of the first three benchmarks.? The
two series offer different perspectives on the course of growth in the antebel-
lum period. In the new series, growth was slower overall and exhibited more
gradual acceleration over the period. According to David’s estimates, the na-
tion had reached its modern rate of growth long before the Civil War; from
1820 onward the antebellum record was nearly identical to the postbellum,
doubling every forty years. In the new series there is a greater distinction
between the ante- and postbellum records. In that former era the rate in each
twenty-year period exceeded that of the preceding two decades, indicating
clearly that the United States experienced a gradual acceleration in the growth
of per capita output rather than a sharp, sudden increase.

While the two series tell dissimilar stories about the entire antebellum pe-
riod, the difference rests entirely on the subperiod 1820 to 1840. There is no
difference between the two series regarding the growth of per capita output
between 1840 and 1860 because both series are based on Gallman’s direct
measures of output. Very similar results prevail for the earliest twenty years
as well; the levels of output per capita differ, but the rates of growth are equal
and low.

The discrepancy in the middle twenty years reflects the revisions to the
underlying labor force series. The new series shows a more rapid growth of
the farm labor force over this period, which results in a much slower rate of

by very little, only 0.08 percent per year in the first instance and 0.06 in the second. The growth
during the 1830s, however, is reduced more noticeably from 3.57 to 3.25 percent per year. These
adjustments are explained in Weiss (1990).

27. In order to obtain this more comprehensive measure 1 estimated the value of farm improve-
ments and home manufacturing by extending back to 1800 Gallman’s estimates of those compo-
nents for the years after 1839. These adjustments have very little effect on the growth of farm
gross product over the entire antebellum period, but do reduce growth by about 0.2 percent per
year between 1820 and 1840. As will be seen, this adjustment is dwarfed by the impact of the
labor force revisions.

Gallman's estimate of home manufacturing is more comprehensive than that of Towne and
Rasmussen, and includes home baked goods, home production of textiles and clothing, and the
value of home butchering (Gallman 1966, 35, 71-76). The Towne and Rasmussen figures include
only the value of homie textile production.

28. The higher levels pass Gallman’s test of the reasonableness of the implicit flow of nonper-
ishable consumption and investment spending (1971, table 4), and the changes in the new residu-
als imply an income elasticity of demand for nonperishables that is more consistent with other
evidence for the nineteenth century. The new nonperishable figures yield elasticities of 1,7 for the
period 1800 to 1820, and 1.8 for the years 1820 to 1840. David’s figures give elasticities of 2.4
and 2.5 for those same periods. The new figures are somewhat higher than that implied by the
direct income figures for 1840 to 1860 (1.31) and fall in the upper range of those for the late
nineteenth century, but they are nonetheless much closer than David’s.
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agricultural productivity advance and a smaller shift in the composition of the
work force toward the more productive nonagricultural sectors. The underly-
ing difference in agricultural productivity growth is so great that even when
nonfarm productivity is allowed to grow much faster than farm in the years
1820 to 1840, as is shown in variant B, the new income figures still show a
slower rate of advance than did David’s conjectures. The standard of living in
this case falls between the David and variant A versions, the per capita figures
being 12 to 21 percent above David’s in the years 1800 through 1820, and
approximately 10 percent below my variant A estimates. While lower than the
variant A figures, they nonetheless seem high enough to pass Gallman’s test
of the reasonableness of the implicit flow of nonperishable consumption and
investment spending.?

The chief alterations resulting from the relaxation of the assumption of
equal productivity advance are, by construction, concentrated in the middle
twenty years. The David series showed an annual growth of per capita income
of only 0.27 percent between 1800 and 1820, then a much more substantial
increase of 1.96 percent over the subsequent twenty-year period, followed by
a slightly slower rise of 1.60 percent over the years 1840 to 1860. In the
variant A case, which shows only the effect of using the new labor force esti-
mates, the conjectural growth was also very small in the opening twenty years
and then picked up in each of the subsequent twenty-year periods. In the var-
iant B series the pattern of acceleration still prevails, but with a noticeable
quickening of the rate after 1820.% Still, the revised pace of 1.19 percent per
year is well below David’s figure, the rate in each twenty-year period exceeds
that of the preceding two decades, and there is still a greater distinction be-
tween the ante- and postbellum records than was revealed in David’s series.

The broadening of the output measure (variant C) adds considerably to the
average per capita output, raising it by $10 to $12 in each year. As these
amounts are slightly larger in the earliest years and are larger fractions of the
output, the rate of growth is altered as well. The effect on growth, however, is
not too substantial, lowering the rate for the longer periods, 1800 to 1840 or
1800 to 1860, by about 0.1 percent.

Even at these slower rates, the standard of living advanced noticeably dur-
ing the period, especially after 1830. And, as with the other variants, the rate
of advance accelerated in each succeeding twenty-year period, proceeding
smoothly from a modest rate of 0.46 percent per year in the opening twenty
years of the century to 1.44 for the closing twenty years.

29. Gallman has estimated that the flow of perishable consumption per capita was quite steady
over the course of the nineteenth century, changing primarily because of changes in the composi-
tion of the population (1971, 71-79; 1972, 197). His estimates showed a very mild rise from $42
in 1800 to $45 in 1840. When these perishable consumption estimates were subtracted from the
per capita income figures implied by David’s conjectural growth rates, the residuals were quite
small, implausibly so in Gallman’s view (1971, 81). The residuals implied by the variant B figures
are not as large as in variant A, but are well above David’s.
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The components of this comprehensive estimate of gross domestic product
are presented in table 1.3. As can be seen, the increase in per capita output
from 1820 to 1840 gets a boost from the rise in the value of shelter, which
increased by $3.40 over the twenty years, or at an annual rate of 2.18 percent.
This could be the result strictly of the estimating procedures, but even without
that increase, per capita output rose by nearly $14, or at a rate of 0.82 percent.

More telling, perhaps, is the increase in the residual, the portion of output
beyond the apparent basic necessities. In 1800 the value of that residual was
only $19. While Henry Adams did not know the exact figure, he made a per-
ceptive comment about the precarious size and nature of the overall output
level. “Not only were these slender resources, but they were also of a kind not
easily converted to the ready uses required for rapid development” (Adams
1955, 28). That critical component, however, increased by $17 between 1800
and 1840, and another $23 in the subsequent twenty years. It increased at a
rate in excess of 1 percent per year in each twenty-year period, and each dec-
ade except the second. Over the longer term this residual increased at 1.6
percent per year in the first forty years and 1.9 percent for the entire antebel-
lum period. As Adams hinted, this was the output needed for industrializa-
tion, and of course provided as well the discretionary items that are the fruits
of economic progress. In this light, Americans were advancing in style.

When combined with other evidence about economic performance between
the Revolution and the Embargo of 1807, it appears that the young nation was
reasonably well-off for some time, and showed improvement after 1793. Gol-
din and Lewis (1980) have estimated rates of growth for the period 1793 to
1807, and Jones (1980) has provided an estimate of per capita output for
1774.3! Goldin and Lewis produced four variants but felt there was “some
empirical basis for accepting the upper bound estimates,” and so I have fo-
cused on just that one.3? I have produced a narrow and a broad measure of

30. The acceleration in the variant B series reflects a different pattern of labor productivity
growth. The growth of total output per worker between 1820 and 1840 is now faster than that
underlying the variant A series, but still slower than David’s. While the pattern of acceleration
now seems more like his, the source of it is fundamentally different. In David’s series the accel-
eration of total output per worker required a sharp rise in agricultural productivity growth, from
virtually zero to 1.35 percent per year, and a substantial effect from the shift of labor toward the
more productive nonfarm industries. Now the overall acceleration is accomplished with only a
mild increase in the rate of agricultural productivity advance and rests more on the speeding up of
productivity advance in manufacturing.

31. Gallman has produced an estimate for 1774 as well, by invoking some reasonable judg-
ments about the minimum productivity change that occurred between 1774 and 1840. He argued
that with no increase in productivity, per capita income in 1840 would have been 22 percent higher
than it was in 1774, and with only modest productivity gains, per capita output would have in-
creased by 35 to 40 percent (Gallman 1972, 23-24). He placed the 1774 value between $60 and
$70 (in 1840 prices). Jones used Gallman'’s range to confirm the reasonableness of her estimates.

32. Goldin and Lewis showed fairly rapid growth between 1793 and 1807, with per capita
income advancing at an annual rate of between 0.86 and 1.33 percent. These rates are below the
1.6 found for the late antebellum years, but are higher than the rate of advance over the longer
period of 1800 to 1840. Most of the growth in their series occurred very early, before 1800 and
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Table 1.3 Per Capita Values of Gross Domestic Product and Components (1840 prices)
Nonperishable Output
GDP Perishable Home Farm

Variant C Output Shelter Manufacturing  Improvements  Residual
1800 77.61 42.00 5.50 8.55 2.45 19.10
1810 81.70 43.00 5.80 8.53 2.93 21.45
1820 83.90 43.00 6.30 8.52 2.75 23.33
1830 90.16 44.00 7.80 8.38 2.49 27.49
1840 101.03 45.00 9.70 8.00 2.32 36.01
1850 110.84 47.00 9.00 8.35 2.51 43.98
1860 134.61 55.00 9.90 8.01 2.03 59.67

Average Annualized Rates of Growth

18001810 0.52 0.24 0.53 -0.03 1.80 1.16
1810-20 0.27 0.00 0.83 -0.01 —0.63 0.85
1820-30 0.72 0.23 2.16 -0.16 -1.01 1.65
183040 1.15 0.22 2.20 —0.46 —0.70 2.74
1840-50 0.93 0.44 -0.75 0.42 0.81 2.02
185060 1.96 1.58 0.96 -0.41 —-2.12 3.10
1800-1820 0.39 0.12 0.68 -0.02 0.58 1.01
1810-30 0.49 0.12 1.49 -0.09 -0.82 1.25
1820-40 0.93 0.23 2.18 -0.31 -0.85 2.19
1830-50 1.04 0.33 0.72 —0.02 0.06 2.38
1840-60 1.45 1.01 0.10 0.01 —0.66 2.56
1800-1840 0.66 0.17 1.43 -0.17 -0.14 1.60
18001860 0.92 0.45 0.98 -0.11 —0.31 1.92

Sources: See the notes to table 1.2 for the derivation of the per capita values of GDP and shelter. The
values of home manufacturing and farm improvements come from Weiss (1990). The perishable figures
come from Gallman (1971, table 4). The residual is obtained by subtracting these four other figures from
GDP. The sum of perishable output, shelter, and the residual equals the variant B measure of GDP per
capita shown in table 1.2.

GDP, the difference being the inclusion of the value of home manufacturing
and farm improvements in the broader variant (see table 1.4). I have assumed
that the rates of growth of the two series were the same from 1774 to 1800,
just as they were from 1800 to 1820.3 The levels of output, however, differed
by nearly 20 percent.

For the last quarter of the eighteenth century, per capita output increased at

especially between 1793 and 1796. I have used just one of the upper-bound estimates, that with
the higher values of the elasticity of export supply and import demand. The differences in their
series using lower elasticities are concentrated in the years 1793 to 1798. See Goldin and Lewis
(1980, 20, table 7).

33. After 1820 or so the value of farm improvements and home manufacturing grew more
slowly than the rest of gross national product.
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Table 1.4 Estimates of Gross Domestic Product and Per Capita Gross Domestic
Product, 1774 to 1810 (valued in 1840 prices)
Narrow Definition Broad Definition

Population

(thousands) Per Capita Total Per Capita Total
1774 2,419 $ 60 $ 144 $ 70 $ 170
1793 4,332 59 257 70 302
1800 5,297 66 348 78 411
1807 6,644 71 473 84 558
1810 7,224 69 500 82 590

Average Annualized Rates of Growth

1774-93 3.1 -0.03 3.08 -0.04 3.08
1793-1800 2.91 1.51 4.47 1.52 4.47
1800-1807 3.29 1.15 4.48 1.16 4.48
1793-1807 3.10 1.34 4.47 1.34 4.48
1793-1810 3.05 0.93 4.01 0.93 4.01
1774-1800 3.06 0.38 3.45 0.37 3.45
17741810 3.09 0.42 3.52 0.42 3.51

Sources: The 1774 population was calculated by assuming that population grew at the same rate
between 1770 and 1774 as it had in the preceding decade (U.S. Bureau of the Census, 1975,
ser. A-7).

The narrow 1774 per capita output figure comes from Jones (1980). She derived per capita
income figures in pounds sterling by dividing her wealth estimates by assumed wealth-income
ratios. I used the higher of her two estimates (12.7 pounds) because she argued that her wealth
estimates may be too low, and Gallman has argued that an even lower wealth-income ratio would
be appropriate. I converted her figure to dollars at the par value of exchange ($4.44 per pound)
and deflated by the David-Solar price index to value it in 1840 prices.

The broader value was obtained by multiplying the narrow figure by the ratio of broad to
narrow GDP (1.18) that prevailed in the years 1800 and 1810.

The total GDP figures are equal to the population times the estimated per capita figures, and
are in millions of dollars.

The 1800 and 1810 per capita figures come from table 1.3.

The 1793 and 1807 figures were derived by assuming that the rates of growth estimated by
Goldin and Lewis prevailed between those dates and 1800. I used the rates derived from their
upper-bound estimates (1980, 20, variant 4 in table 7).

The rates of growth reported here were calculated from the unrounded figures.

an annual rate of 0.38 percent per year.>* This is barely slower than that for
the first two decades of the nineteenth century, but noticeably below the rates
that prevailed thereafter. All of this early growth, however, was concentrated
in the period after 1793. The economy suffered a setback during the Revolu-
tion and in the years immediately thereafter, but it was apparently quite mild.>

34. For the entire thirty-six—year period, per capita output grew at 0.42 percent per year, and
gross domestic product increased at the healthy rate of 3.5 percent per year.

35. If Gallman’s higher estimate ($70) were the true figure for 1774, then the turmoil was much
more serious. Jones’s lower figure (351) implies that the economy experienced a healthy advance
during the period. (See McCusker 1978 for a discussion of the problems of converting colonial
values to dollar figures.)
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Following that disruption came a particularly strong expansionary perform-
ance. From 1793 to 1807 per capita output grew at 1.34 percent per year,
faster than any twenty-year period in the first half of the nineteenth century.3¢
Some of this ebullient performance from 1793 to 1807 may reflect business-
cycle recovery or long swing expansion and perhaps exaggerates the long-
term trend rate of growth. While the cyclical location of 1793 is not known
for certain, 1807 is usually thought of as a peak.*” A true appreciation of that
period’s performance must await a clearer picture of the cyclical and long
swing behavior for the entire antebellum period.*

There was a noticeable difference within this expansionary phase. The first
half of the period had the better performance, increasing at 1.51 percent per
year, and much of this increase was concentrated in the shorter period 1793
96. In the second subperiod, from 1800 to the Embargo of 1807, per capita
output still grew quite rapidly (1.15 percent), but noticeably slower than the
preceding seven-year period. The combination of evidence reveals that in
spite of this early surge the opening decade of the nineteenth century showed
one of the slowest rates of advance in the antebellum period. After 1807 the
economy again faltered, with per capita output showing a small absolute de-
cline (about $1.50) between 1807 and 1810, resulting in a noticeable slowing
of the rate of growth for the entire decade to just 0.5 percent per year. This
setback is, of course, consistent with the well-known effects of the embargo.
What is worth noting, however, is that the decline was small, the level of per
capita output remained fairly stable during the period of disruption, and it
subsequently recovered quite nicely.

One of the more striking features of the American economic performance
that emerges from this combined series is the similarity to the British record
as reconstructed by N. F. R. Crafts.* Over the long period from 1774 to 1831
Crafts’s evidence indicates that British per capita output grew at 0.40 percent
per year, extremely close to the U.S. figure for that same period—0.38 per-
cent using the broad measure of output, 0.43 using the narrow.*® Within that

36. Only the late antebellum period, 1840 to 1860, had a better record, and even then only the
narrowly defined measure showed clearly superior results. The broadly defined series advanced at
1.44 percent per year over those twenty years, barely faster than the performance between 1793
to 1807.

37. See Engerman and Gallman (1983, 17) for a discussion of the cyclicality in this period.

38. The conjectural benchmark estimates for 1800 through 1840 are not influenced by those
economic fluctuations because a big chunk of output was derived by assuming a constant per
capita value of farm products. The economy’s fluctuations are masked, but the underlying trend is
more evident.

39. Some of his figures have been challenged by others, such as Mokyr (1987) and Williamson
(1987). More recently, Hoppit, in a generally critical essay about producing quantitative estimates
of national product before 1831, nevertheless allows that “Crafts’s estimates are generally prefer-
able to those of Deane and Cole” (1990, 176). See also Harley (1990) for a recent discussion of
the state of the debate.

40. For the slightly longer period 1774 to 1840 (1841 in the British case), the rates are 0.50 for
Britain and 0.55 for the broad U.S. measure, 0.64 for the narrow.
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time span the performances are amazingly alike. From 1780 to 1801 the Brit-
ish per capita figure advanced at 0.35 percent per year, virtually identical to
the U.S. rate of 0.38 from 1774 to 1800.*! From 1801 to 1831 the British
figure of 0.52 percent per year is again nearly identical to the growth in the
broad measure of U.S. output per capita (0.50 percent per year) that took
place between 1800 and 1830, but slightly less than the advance in the more
narrowly defined series (0.61 percent per year).*?

Given these comparative growth rates, the per capita figures remained in
roughly the same proportion over the period. British output per capita was
close to 30 percent above the narrowly defined U.S. figure through 1820, the
margin narrowing thereafter to 22 percent in 1830 and 18 percent in 1840.4
Using the broad measure of U.S. output, the advantage is narrowed consider-
ably to around 10 percent for the entire period, but again showing conver-
gence after 1820.+

The Deane and Cole estimates show much more rapid growth and a much
different relative standing. Using the narrow measure of output, the American
figure exceeded the British in 1774 by about 14 percent (about $8 in 1840
prices). With the much more rapid British growth underlying the Deane and
Cole series, the income levels were brought to rough equality by 1793 and
remained in that relative position until 1810, with the British subsequently
moving ahead by 7 percent in 1820 and about 20 percent in 1830 and 1840.
With the broader measure, however, the U.S. figure exceeded the British up
through 1820, then slipped below by 5 percent in 1830 and 1840.

It is well to realize that these similar rates of growth in the per capita figures
mean much higher rates of growth of aggregate output in America, where the
economy had to provide for a much faster growing population. The American
economy was advancing at a rate near to or above 3.0 percent per year from
1774 on, and probably from some earlier date as well. According to Crafts the
British “it seems clear did not reach a 3 percent per year growth in real output

41. Taking into account the very slow growth or decline that occurred between 1774 and 1780,
the U.S. record after 1780 would have surpassed the British.

42. Both performances, of course, differ from the record revealed in the Deane and Cole fig-
ures; growth of 1.11 percent between 1774 and 1831, 1.08 in the last two decades of the eigh-
teenth century, and 1.32 percent between 1801 and 1831 (Deane and Cole 1962, 282). )

43. The ratio peaked in 1793 with the British figure being 36 percent above the American. I
have converted the British figures to dollars using the official exchange value of $4.44 per British
pound. Davis and Hughes (1960, 55) argue that the true par value for the period 1834 to 1874 was
$4.87.

44. In the broad measure as well there were slight variations in the relative positions, with a
peak in 1793 when the British figure was 16 percent above the U.S.

It is not clear whether the British figure represents the narrow or broad measure of output.
Neither Crafts nor Deane and Cole make obvious whether their GDP statistics include the value
of farm improvements or home manufacturing. It appears from the sources used that they are
excluded, so the proper comparison is with the narrow U.S. figure. On the other hand, these items
were of lesser importance in Great Britain, so there was a much smaller difference between the
narrow and broad measures there, and thus comparisons with the broad U.S. figure seem pertinent
as well.
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before 1830 (1985, 47). The Deane and Cole figures, on the other hand,
show that they did so in the 1820s, as well as for the longer period 1800 to
1831.4

McCloskey has praised the British economy for showing “substantial
growth of income per head in the face of a sharp rise in the number of heads”
(1981, 117). He based this observation on the growth implicit in the Deane
and Cole figures, and on the relatively slow growth of British population, and
so would be less impressed by the slower growth shown in Crafts’s estimates.
The U.S. experience, on the other hand, merits that earlier awe, generating
growth of per capita output equal to that of the most advanced nation in the
face of a sharply faster increase in the number of people producing and con-
suming that burgeoning output.

1.3 Conclusions

This paper has set out new estimates of the American labor force for the
antebellum period, and considered their consequences for our understanding
of economic growth and the standard of living at the time. The alterations to
the labor force series have a noticeable impact on that record, largely because
the revisions are concentrated in the agricultural sector, raising the size of that
sector’s labor force in the later years of the period and lowering it in the open-
ing decades of the century. These changes affect the rate and pattern of agri-
cultural productivity advance and by assumption the pace and pattern of ad-
vance in nonagricultural industries too. The relaxation of certain operating
assumptions underlying the conjectural figures gives a boost to output per
capita and its growth after 1820, while broadening the measure of output to
include the value of home manufacturing and farm improvements raises the
level of output, but slows the growth slightly.

Overall the revised picture of growth is more modest than was revealed in
the earlier conjectural estimates, but the growth was still a notable accom-
plishment. In the broadest measure of output, growth over the entire antebel-
lum period was close to 1 percent per year; for the period 1800 to 1840 it was
slightly lower (0.7 percent per year). Even with this modest increase the econ-
omy of 1840 had clearly surpassed the achievements at the turn of the century,
or that just prior to the Revolution. It was not quite the suddenly buoyant
performance revealed in the conjectures of Paul David, but it was better than
pictured by earlier writers. George Taylor and Douglass North, along with
Robert Martin, had clearly underestimated the economy’s long-term perform-
ance and its ability to deal with misfortune and to recover from it. Even Kuz-
nets’s suggestion that per capita output had increased by at least 19 percent
between 1800 and 1840 was a bit pessimistic.

45. According to Crafts, national product estimated by Deane and Cole increased at 3.06 per-
cent per year between 1801 and 1831 (1985, 45).
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The focus here has been on the dollar figures of output, which is just one
aspect of the living standard. They mask the low, and perhaps declining, life
expectancy, ignore the trauma of public outbreaks of disease, and fail to cap-
ture the impact of the possibly declining dietary standards. The figures also
overlook the lack of privacy afforded by crowded housing, the monotony of
life, the lack of variety, and the long hours required to obtain this average
output. Still, it appears that the average American with a per capita output of
nearly $80 at the turn of the century could have been quite comfortable. With
the subsequent increases the average person could indeed have measured up
to George Combe’s calculation that “reckoning the whole property, and the
whole population of the Union, and dividing the value of the one by the sum
of the other, my impression is that the product would shew [sic] a larger
amount of wealth for each individual in the United States, than exists in any
other country in the world, Great Britain alone probably excepted” (Bode
1967, 295).

Appendix

The Total Labor Force

The total labor force is the sum of estimates of the number of workers in
five population groups; free males aged 16 and over, free females aged 16 and
over, free males aged 10 to 15, free females aged 10 to 15, and slaves aged 10
and over. The number of workers in each group was estimated as the product
of the population and the group’s specific participation rate. This is the same
method used by Lebergott (1966) to derive estimates of the national labor
force. My calculations, however, were made at the state level, and the national
total was built up from the individual state estimates (see table 1A.1).4

The participation rates assumed to prevail in the antebellum years for each
group were estimated from the available census statistics. Data on certain
groups, primarily adult males, were collected by the census in some antebel-
lum years, but for the most part the evidence pertained to the postbellum pe-
riod. For each state, a participation rate was estimated for each of the four free
population groups, using primarily the census evidence for 1870 through
1920. For slaves aged 10 and over, I used the participation rate postulated by
Lebergott and subsequently used by David (1967).

Examination of the individual state data for each age-sex group indicated
that a trend was evident only in the participation rate of females aged 16 and
over. For the others, the postbellum means were assumed to have held in the
antebellum years as well. These figures gave an unadjusted level of the ante-

46. The census population figures were reorganized in certain years in order to obtain the age
breakdowns desired. It was also necessary to estimate the sex distribution of slaves in 1800 and
1810. For details of this estimation see Weiss (1987b).



37 U.S. Labor Force Estimates and Economic Growth

Table 1A.1 Estimates of the U.S. Labor Force, 1800 to 1860 (hundreds of workers aged
10 and over)
1800 1810 1820 1830 1840 1850 1860

Alabama 521 1,261 2,551 3,425 4,481
Arkansas 48 103 348 764 1,637
California 780 2,036
Colorado 295
Connecticut 694 744 813 940 1,029 1,294 1,621
Dakotas 10
Delaware 191 207 214 225 235 274 359
District of Columbia 32 56 84 105 108 165 250
Florida 155 265 390 619
Georgia 666 1,060 474 2,169 2,883 3,903 4,765
Illinois 33 150 389 1,319 2,360 5,167
Indiana 16 59 352 803 1,705 2,699 3,795
Iowa 132 535 1,922
Kansas 323
Kentucky 672 1,270 1,846 2,348 2,724 3,474 4,124
Louisiana 435 747 1,093 1,752 2,561 3,509
Maine 361 554 756 1,080 1,410 1,821 2,081
Maryland 1,273 1,409 1,493 1,627 1,665 2,104 2,385
Massachusetts 1,229 1,425 1,636 2,037 2,632 3,681 4,544
Michigan 17 36 106 640 1,219 2,386
Minnesota 25 538
Mississippi 38 182 334 620 1,761 2,798 3,968
Missouri 215 435 1,213 2,210 3,771
Nebraska 103
Nevada 57
New Hampshire 486 581 698 817 920 1,138 1,178
New Jersey 592 698 808 943 1,118 1,492 2,156
New Mexico 194 261
New York 1,628 2,610 3,863 5,604 7,591 10,363 13,471
North Carolina 1,724 2,054 2,410 2,842 2,913 3,480 4,180
Ohio 113 550 1,440 2,386 4,088 5,831 6,907
Oregon 49 185
Pennsylvania 1,606 2,140 2,835 3,806 4,956 7,170 9,166
Rhode Island 214 248 271 335 395 565 685
South Carolina 1,498 1,873 2,287 2,761 2,847 3,307 3,564
Tennessee 294 778 1,277 2,147 2,677 3,450 4,024
Texas 833 2,431
Utah 33 94
Vermont 371 532 636 780 851 1,019 1,010
Virginia 3,426 3,860 4,257 4,802 4,939 5,632 6,427
Washington 61
Wisconsin 123 891 2,356
United States 17,125 23,374 31,499 42,718 57,781 81,925 112,901

Source: See the text for details.
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bellum participation rates that pertained to the entire population in the age-sex
category. They were adjusted to reflect the fact that the antebellum work force
was almost entirely white, and that the foreign-born share of the white popu-
lation was lower in the years before 1860 than in the postbellum period.

Additional evidence existed for some of the antebellum years, specifically
1820, 1840, 1850, and 1860. The evidence for the first two years did not
permit useful disaggregation by age and sex. The latter two, however, did
provide valuable information, especially on the numerically largest group,
males aged 16 and over. With some adjustments, this evidence enabled me to
obtain the adult male work force in 1850 and 1860. The implied participation
rates were combined with the postbellum data to give additional observations
on this important group. Perhaps most noteworthily, these antebellum rates
confirmed that there was no trend in the adult male participation rate, and
indicated as well that the changing share of the foreign-born had virtually no
effect on the particular group’s participation rate.*’

Males Aged 16 and Over

The antebellum participation rates for males aged 16 and over were derived
in two categories. The first comprises the rates derived from the census data
for 1850 and 1860. The census reported some labor force figures in each of
those years, and for almost all states the rates implicit in the reported evidence
seem reliable. An adjustment was made to the original census figures of sev-
eral states, as explained below, but for the most part the individual state rates
in these two census years were obtained from the reported statistics. In the
other category, rates for 1800 through 1840, the value for each state was as-
sumed to equal the mean of the rate for the years 1850 through 1920. As
already indicated, the postbellum evidence did not reveal a trend in the adult
male participation rate, so it seemed reasonable to assume there was none in
the antebellum period either. The evidence for 1850 and 1860 confirmed the
absence of any trend for part of the antebellum period, which enhances our
confidence in the assumption for the other years.

The census evidence for 1850 and 1860 had to be adjusted in order to obtain
the specific age coverage desired, and in a few states the figures were cor-
rected for enumeration errors.*® The number of 15-year-old workers was de-
ducted in order to obtain a count of free workers aged 16 and over. The deduc-
tion was made by multiplying the estimated population 15 years of age by the
participation rate of 15-year-olds reported for 1900. The 15-year-old popula-

47. Of course the changing importance of the foreign-born had an impact on the overall partic-
ipation rate through its effects on the age-sex composition of the population.

48. The assessments of the 1850 and 1860 census data were based on the behavior of the labor
force statistics relative to the population, and proceeded on the assumption that the census counts
of population are accurate, or at least equally reliable at the various census dates. There is evi-
dence that the census underenumerated the population in some locations in some antebellum
years, but it is not known whether the entire census in any year was in error (see Steckel 1988).
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tion was estimated as a fraction of those aged 10 to 14 years, the fraction being
the average for each state for the years 1870 to 1920.

The revised rates in both years are very close to each state’s mean for the
years 1870 through 1920, with the consequence that the inclusion or exclusion
of these antebellum values has little effect on the overall mean (see table
1A.2). The participation rates assumed for the years 1800 to 1840 are the
means based on all eight census years 1850 through 1920; the larger number
of observations being presumed to increase the reliability of the estimates.

The adjustments made to the 1850 and 1860 figures were straightforward,
and for 1850 quite small.** The 1850 census covered free males aged 15 and
over and was adjusted primarily to obtain a figure covering only those aged 16
and above. Beyond this the figures were examined for possible deficiencies,
and necessary corrections were made in eleven states, changing the U.S. labor
force figure by a little less than 17,000 workers, or less than 1 percent. This
small revision for the nation reflects offsetting changes in some states, so the
adjustments at the state and regional levels were larger (see table 1A.3).

The 1860 census reported a combined figure for free male and female work-
ers aged 15 and over, and required greater adjustment. In addition to convert-
ing from a coverage of those 15 and over to those 16 and over, the census
counts of adult male workers in some states had to be adjusted for obvious
deficiencies. Samples of evidence taken from the manuscript schedules sug-
gest that the published figures include a fairly reliable count of female work-
ers, implying participation rates that were approximately equal to those of the
postbellum period. It seems certain that the rates were low in all years, but at
least there was consistency over time. The male participation rates in some
states, however, were low in comparison with the postbellum figures, indicat-
ing an undercount of workers. My corrections of the 1860 figures amounted
to 3.4 percent. The number of adult male workers implicit in the census count,
my adjustments, and the revised figures are shown in table 1A.4.

The mean participation rates calculated from the observations for 1850
through 1920 pertain to the entire free male work force aged 16 and over, and
make no distinction between blacks and whites, or native and foreign-born.
The reason is simply that the limited evidence available does not indicate any
differences in the participation rates of these groups for males aged 16 and
over. In 1890 and 1900, when comparative data are available, the participation
rate for white males aged 16 and over was virtually identical to that for whites
and blacks together.>® This was true not only at the national or regional level,
but in each state as well (see table 1A.5). Thus, even though the free work

49. Additional details of the assessment of and adjustments to the 1850 and 1860 census data
can be found in Weiss (1986a).

50. The 1900 figures are reported by state in table 1A.5. For 1890 only national figures are
available. The white rate for males aged 15 and over was 0.882 in 1890, very close to the 0.887
rate for all males that age. An allowance for those 15 years of age would push the rates even closer
(U.S. Bureau of the Census 1890, part 2, cxxii.)



Table 1A.2 Participation Rates of Free Males Aged 16 and Over
Mean 1850 to 1920 Revised Rates
Including Excluding Mean 1870

1860 1860 to 1920 1850 1860
Alabama 921 920 931 .853 931
Arkansas .901 904 904 .904 .883
California .906 907 .90t 944 900
Colorado 919 919 919 919
Connecticut .902 904 908 .885 .881
Dakotas .899 .899 .899 .899
Delaware .907 906 912 872 912
District of Columbia .887 .887 .892 .853 .892
Florida .904 .909 914 .881 .871
Georgia 919 917 .926 .868 926
Illinois .890 .889 .892 .875 .892
Indiana .893 .893 .889 918 .889
Towa .884 .883 .876 926 .895
Kansas .883 .889 .889 .845
Kentucky .900 .903 .908 .872 .884
Louisiana 913 912 922 .853 922
Maine .891 .887 .886 .899 918
Maryland 907 911 913 904 .875
Massachusetts .909 911 913 .900 .895
Michigan 902 905 906 .900 .881
Minnesota .896 .893 .890 911 919
Mississippi 916 .915 922 872 922
Missouri .893 .897 .898 .890 .869
Nebraska .892 .892 .892 .892
Nevada 927 920 920 .968
New Hampshire .900 .903 .901 912 .885
New Jersey 904 .906 912 .869 .889
New Mexico 910 910 .908 925 .908
New York 907 904 905 .897 933
North Carolina 910 .907 911 .878 936
Ohio .899 .900 .895 927 .895
Oregon .897 .894 .897 .880 915
Pennsylvania .905 .902 .899 921 927
Rhode Island .920 920 922 .908 922
South Carolina 913 912 922 .851 .920
Tennessee .880 .882 .888 .846 .860
Texas .901 .900 903 .886 .903
Utah .893 .893 .892 .902 .892
Vermont .884 .887 .885 .902 .859
Virginia .901 900 908 .853 .908
Washington 918 921 921 .902
Wisconsin 912 909 .920 .842 .928
United States .902 .903 .903 .894 905

Sources: The mean rates for 1870 to 1920 come from Miller and Brainerd (1957, table L-3). I corrected
their 1910 figures to account for the census overcount (see Weiss 1985). The means for 1850 to 1920
use the 1870-1920 figures plus the rates implicit in the census labor force counts for 1850 and 1860 (see
tables 1A.3, 1A.4). The revised figures come from tables 1A.3 and 1A.4.
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Table 1A.3 Estimates of Male Workers Aged 16 and Over, 1850
Participation Rates Gainful Workers

Original Census

—_— Revised Adjustment Revised

15+ 16+ i6+ to Census Count
Alabama .824 .830 .853 2,637 97,534
Arkansas .892 904 904 39,283
California .943 .944 944 77,567
Connecticut 774 781 .885 12,531 106,251
Delaware .836 .850 .872 542 21,712
District of Columbia .805 .825 .853 373 11,283
Florida .866 .881 .881 12,793
Georgia .855 .868 .868 117,578
Illinois .857 .875 .875 209,754
Indiana .894 918 918 242,656
Iowa 904 1926 1926 48,252
Kentucky .859 872 .872 184,099
Louisiana .802 .812 .853 3,840 79,307
Maine .878 .899 .899 159,738
Maryland .836 .850 .904 7,729 129,110
Massachusetts .887 .900 900 288,274
Michigan .882 900 .900 106,628
Minnesota .899 911 911 2,315
Mississippi .861 872 872 70,785
Missouri 7122 7132 .890 26,597 150,127
New Hampshire .895 912 912 92,342
New Jersey .858 .869 .869 124,796
New Mexico .908 .925 925 17,214
New York .884 .897 .897 869,533
North Carolina .870 878 .878 132,938
Ohio .906 .927 .927 517,629
Oregon .700 710 .880 915 4,750
Pennsylvania 980 .996 921 -50,042 613,606
Rhode Island .899 .908 .908 42,123
South Carolina .841 .851 .851 64,689
Tennessee .813 .823 .846 4,493 165,255
Texas .871 .886 .886 41,743
Utah .881 .902 .902 3,099
Vermont .886 .902 902 89,740
Virginia .829 .842 .853 2,872 221,278
Wisconsin 785 .796 .842 4,372 80,768
United States .877 .891 .894 16,859 5,236,550

Sources: U.S. Bureau of the Census 1850, 1860, 1900b; Miller and Brainerd 1957.
Notes: Column 1 figures are based on the original census data.

Column 2 figures are based on the original census data minus an estimate of the 15-year-old
males in the labor force and population. The population estimates were made using the mean
ratios of 15-year-olds to those aged 10-14 years that prevailed in each state in the period 1870 to
1920. The worker estimates were obtained by applying to these population estimates the partici-
pation rate for 15-year-olds obtained from the 1900 census. For the South, the participation rate

(continued)
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Table 1A.3 (notes, continued)

for all 15-year-olds was adjusted to a white-only basis using the ratio of the white to total partic-
ipation rates for those 1015 years old.

Column 3 figures, the revised participation rates, are the original census values (excluding 15-
year-old workers) except in twelve states. Where the original rate was judged too low, the revised
figure was set equal to the lower of two values, either the 1850 regional mean (Alabama, District
of Columbia, Louisiana, and Virginia) or the lowest rate observed for that state in the 18701920
period (Connecticut, Delaware, Maryland, Missouri, Oregon, Tennessee, and Wisconsin). In
Pennsylvania, the one state where the original figure was too high, the revised rate was set equal
to the highest rate observed in the period 1870-1920.

The revised count (col. 5) is the product of the revised participation rate and the population
base of males 16 and over.

The adjustment (col. 4) is the difference between the original and revised census count.

force in the antebellum years was almost entirely white, there is no reason to
adjust the postbellum figure from its basis in the total work force to one cov-
ering only white workers.

Likewise there seems little reason to make any adjustment for the declining
importance of the foreign-born in the antebellum period. The evidence for
1890 and 1900 does show some small differences between the participation
rates of native and foreign-born males, the largest being a 5-percentage-point
difference in Massachusetts (see table 1A.5). The more relevant differences,
however, those between native whites and all whites, were much smaller. In
the Northeast these differences were roughly 1 percentage point, with the larg-
est being 2 percentage points in Massachusetts. Outside the Northeast the dif-
ferences were less than 1 percentage point everywhere except Michigan and
Minnesota, two states of little importance in the antebellum period. Moreover,
the foreign-born share of the population remained roughly constant back until
1860, but was smaller in earlier years. In the Northeast, where the foreign-
born were of greatest importance, their share of the population in 1850 was
only 22 percent compared to 31 percent in 1900. Yet, even though the foreign-
born share was substantially less in 1850 than in the postbellum years, the
participation rates were very close to the postbellum statistics. This suggests
that, in the absence of the foreign-born, native men had a higher participation
rate. Given the closeness of the total and native white rates in 1890 and 1900,
and the likelihood that the native rate would have adjusted somewhat in the
absence of foreign-born workers, I used the mean participation rate for all
male workers aged 16 and over, making no adjustment for the changing im-
portance of the foreign-born population.

Females Aged 16 and Over

The postbellum evidence indicated that there was a trend in the adult female
participation rate, best captured by an equation of the following form:

In PR, = a, + bt
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Table 1A.4 Estimates of Male Workers Aged 16 and Over, 1860
Implicit Figures Gainful Workers
Revised
Participation  Participation ~ Adjustment Revised
Workers Rate Rate to Census Count

Alabama 114,352 0.799 .931 18,910 133,262
Arkansas 77,721 0.883 .883 77,721
California 212,653 0.972 900 -15,836 196,817
Colorado 26,724 0.835 919 2,704 29,428
Connecticut 130,540 0.881 .881 130,540
Dakotas 1,481 1.421 .899 —544 937
Delaware 32,004 1.003 912 -2,900 29,104
District of Columbia 19,970 0.970 .892 -1,597 18,373
Florida 19,787 0.871 .871 19,787
Georgia 131,396 0.821 .926 16,852 148,248
Illinois 348,575 0.677 .892 111,019 459,594
Indiana 307,114 0.804 .889 32,328 339,442
Iowa 172,373 0.895 .895 172,373
Kansas 29,677 0.845 .845 29,677
Kentucky 230,879 0.884 .884 230,879
Louisiana 93,307 0.783 922 16,546 109,853
Maine 180,296 0.918 918 180,296
Maryland 150,730 0.875 .875 150,730
Massachusetts 347,113 0.895 .895 347,113
Michigan 207,614 0.881 .881 207,614
Minnesota 48,906 0.919 919 48,906
Mississippi 77,556 0.763 922 16,155 93,711
Missouri 273,380 0.869 .869 273,380
Nebraska 11,060 1.018 .892 -1,373 9,687
Nevada 5,638 0.968 .968 5,638
New Hampshire 93,585 0.885 .885 93,585
New Jersey 178,747 0.889 .889 178,747
New Mexico 26,998 1.061 .908 —3,90t 23,097
New York 1,112,524 0.933 933 1,112,524
North Carolina 166,768 0.936 936 166,768
Ohio 569,800 0.844 .895 34,713 604,513
Oregon 17,880 0.915 915 17,880
Pennsylvania 773,766 0.927 927 773,766
Rhode Island 46,041 0.849 922 3,978 50,019
South Carolina 60,994 0.733 920 15,590 76,584
Tennessee 196,450 0.860 .860 196,450
Texas 95,443 0.752 903 19,134 114,577
Utah 7,903 0.824 .892 655 8,558
Vermont 87,260 0.859 .859 87,260
Virginia 258,717 0.846 .908 18,951 277,668
Washington 6,000 0.902 902 6,000
Wisconsin 211,599 0.928 928 211,599
United States 7,161,322 0.871 905 281,384 7,442,705

Sources: U.S. Bureau of the Census 1860, 1900a, 1900b; Bateman and Foust 1973.

Notes: The implicit count of male workers aged 16 and over is the residual number of workers
left in the original census figure after deducting an estimate of the number of workers 15 years
(continued)
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Table 1A.4 (notes, continued)

of age and female workers aged 16 and over. The implicit participation rate is based on that
residual count of workers.

The revised participation rates are the implicit values (col. 2) unless that figure deviated no-
ticeably from the mean vatue for the years 1850 and 1870 through 1920, the 1850 rate having
been revised as explained in table 1A.3. Where the implicit figure is highly deviant, as in Ala-
bama, the revised participation rate is the 1870-1920 mean.

where PR is the participation rate of females aged 16 and over, ¢ is the time
trend variable, and i is the state.

This equation was used to derive a set of participation rates for the antebel-
lum years, 1800 through 1860. This basic rate was then adjusted to a white-
only basis, to better reflect the demographic makeup of the antebellum free
work force. This adjustment was made on an individual-state basis using the
ratio of the white to total participation rate that prevailed in 1900. Adjust-
ments were made only in the South, plus Delaware, the District of Columbia,
Maryland, and Missouri. In the rest of the country the two participation rates
were so close, due to the small numbers of free blacks in the populations of
those states, that they were treated as identical. The various 1900 participation
rates are presented in table 1A.6.

I made no adjustment for the lesser importance of the foreign-born in the
populations of the antebellum years. The limited evidence available, that for
1900, shows that the participation rates for native white, foreign-born, and all
white females were close though not identical (see table 1A.6). Thus even
though the foreign-born share declined from 29.2 percent in the Northeast in
1900 to 19.8 in 1850, and was yet smaller in earlier years, the change would
have virtually no effect on the participation rate.>!

The estimates of the participation rates for free females aged 16 and over
are presented in table 1A.7. As can be seen, my estimates show a slow and
steady rise from 0.076 in 1800 to 0.113 in 1860.52 This trend was continued
in the postbellum period when the rate for those 16 and over increased from
0.147 in 1870 t0 0.206 in 1910 (U.S. Bureau of the Census 1910, 1870).

Males and Females Aged 10 to 15 Years

The estimates of the participation rates for males and females aged 10-15
years were derived in similar ways. The procedure consisted of estimating the
total participation rate in each state, and then adjusting it in some states to

51. For 1840 and earlier years I estimated the share to be around 11 percent. Gemery (1990)
shows different values, but nonetheless lower than that for 1850.

52. Lebergott included an independent estimate of adult female workers in each year, which
showed that their participation rate varied slightly from year to year rather than rising steadily. It
is unclear whether his data pertain to those 16 and over or 10 and over, but the latter seems more
likely. Their participation rates implied by Lebergott’s estimates are .044 in 1800, .076 in 1810,
.06 in 1820, .065 in 1830, .08 in 1840, .097 in 1850, and .096 in 1860.
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Table 1A.5 Participation Rates of Males Aged 16 and Over, 1900
Ratio Foreign-
White Native Foreign- Born

Total White to Total Whites Born Share
Northeastern states
Connecticut 909 .908 1.000 .891 .938 .366
Delaware .908 .909 1.000 .906 925 135
District of Columbia .884 .874 0.988 .887 .794 .146
Maine .886 .886 1.000 .881 .909 173
Maryland .903 .900 0.997 .900 .901 145
Massachusetts .898 .898 1.000 .876 .930 .395
New Hampshire .903 .903 1.000 .891 .935 264
New Jersey .919 919 1.000 909 .939 .343
New York .910 910 0.999 .899 929 363
Pennsylvania 914 913 1.000 .907 .932 .254
Rhode Island 919 .919 0.999 904 .940 414
Vermont .887 .887 1.000 .881 914 183
Midwestern states
Illinois .896 .896 1.000 .888 913 .310
Indiana .893 .892 1.000 .893 .883 .092
Iowa .879 .879 1.000 .879 .880 223
Kansas .878 .879 1.001 877 .890 147
Michigan .902 .902 1.000 .889 929 .338
Minnesota .900 .900 1.001 .883 .920 471
Missouri .901 .901 1.000 .901 906 121
Ohio .896 .896 1.000 .896 .896 172
Wisconsin .886 .887 1.000 .884 .891 .406
Southern states
Alabama .938 .929 0.991 .929 935 .030
Arkansas 930 925 0.995 924 .938 031
Florida 915 .902 0.986 .901 915 112
Georgia 922 .908 0.985 .907 .923 .020
Kentucky .905 .905 1.000 .906 .887 .046
Louisiana 922 909 0.985 907 917 124
Mississippi .928 .906 0.976 .906 .932 .026
North Carolina 1920 916 0.996 916 911 .007
South Carolina .925 .905 0.979 .905 916 .019
Tennessee 914 911 0.997 911 916 .022
Texas 910 .908 0.998 .905 .927 126
Virginia .900 .891 0.990 .894 .819 .032
Western states
California .899 .893 0.994 .882 .916 .339
Colorado .899 .900 1.001 .883 947 .262
Dakotas .887 .902 1.017 .881 .926 .463
Nevada .892 .901 1.010 .888 .924 365
New Mexico .892 .899 1.008 .892 .940 130
Oregon .903 .900 0.996 .890 .935 218
Utah .883 .886 1.004 .869 .923 324
Washington 919 918 0.999 .904 949 313
United States 905 1902 0.997 .897 1920 236

(continued)
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Table 1A.5 (notes, continued)

Source: U.S. Bureau of the Census, 1990a.

Notes: The foreign-born share (col. 6) is the share of the white population.

The national figures for 1890 indicate a participation rate of .887 for all males aged 15 and
over and .882 for whites, for a ratio of 0.997. The native white rate was .864 and that for foreign-
bormn was .938 (U.S. Bureau of the Census 1890, cxxii). The census reported the figures for those
aged 15 and over, and a crude adjustment for those 15 years of age pushes the rates slightly
closer. By assuming that the participation rate for 15-year-olds was the same as that for the group
aged 15 to 19 years of age, one can obtain an upwardly biased estimate of 15-year-olds in the
labor force. Deducting that figure from the census total gives the following rates for males aged
16 and over: all males .896, whites .893, native whites .877, and foreign-born .939.

reflect the different demographic composition of the antebellum population,
the components of which exhibited different participation rates.

The basic estimates, the state-specific participation rates for all males or
females in this age group, are the means for the years 1870 through 1910. The
evidence for 1900 (U.S. Bureau of the Census 1900b) indicated that in some
states the participation rates for whites differed noticeably from that for blacks
and whites combined, especially in the South. The mean rate for the years
1870 to 1920 was adjusted to a white basis by multiplying it by the 1900 ratio
of the white to total participation rate. This adjustment had a noticeable effect
only in the South, Delaware, the District of Columbia, and Maryland.

The 1900 evidence also indicated that there were substantial differences
between the native and foreign-born white participation rates, the latter being
approximately twice the former in the northern regions where the foreign-
born population was of greater importance. Thus a further adjustment was
made in the northern states to reflect the fact that the foreign-born were a
smaller component of the population in the antebellum years. This was done
by calculating a weighted average of the native and foreign-born rates, the
weights being each group’s share in the white population.

The participation rates used to estimate the antebellum work force for these
age groups are presented in table 1A.8.

Slaves

The participation rate for slaves aged 10 and over was assumed to be 90
percent. It was further assumed that those under the age of 10 did not work.
Lebergott (1966) made the case for the constant 90 percent figure, although
the description of his procedures suggested that he had used 90 percent in
some years (1810, 1830, and 1850) and 87 percent in others. In fact, he used
90 percent in all years except 1860, in which he used the 1850 rate for free
white males in the South (approximately 86 percent). Since that rate was not
judged appropriate for 1850, it seemed inconsistent to use it for 1860, so I
used the 90 percent figure in all years.
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Table 1A.6 Participation Rates of Females Aged 16 and Over, 1900
Ratio Foreign-

White Native Foreign Born
Total White to Total Whites Born Share
Alabama .304 134 .440 .134 .108 .018
Arkansas 177 104 .586 .103 126 .020
California .188 .186 991 191 173 .268
Colorado 173 .168 970 .168 .165 214
Connecticut .263 258 .983 263 .247 .340
Dakotas 158 156 .990 179 126 .439
Delaware .198 .166 .836 .164 176 .116
District of Columbia 370 .239 645 .241 .226 123
Florida 228 118 517 114 .163 .085
Georgia .288 134 .466 134 137 .013
1llinois .182 179 984 .185 .165 .286
Indiana .138 133 .963 135 113 .078
TIowa 151 150 .996 .160 109 .193
Kansas 123 118 956 121 094 125
Kentucky 155 .116 751 115 129 .042
Louisiana 278 127 .456 127 121 102
Maine .205 .204 .998 192 .268 .164
Maryland .464 .458 986 673 319 .609
Massachusetts 120 .081 677 .078 .153 .039
Michigan .165 .164 994 177 135 .302
Minnesota .187 .186 .996 220 141 428
Mississippi .335 131 .390 130 156 .014
Missouri 154 141 912 .140 .141 .105
Nevada .162 158 978 .166 137 .265
New Hampshire .266 .266 .998 236 .353 .256
New Jersey .224 213 .950 214 211 .316
New Mexico 102 .101 .989 102 .095 .091
New York .250 .245 980 244 .248 .349
North Carolina 233 155 .663 155 147 004
Ohio .169 .166 .980 171 .136 150
Oregon .157 157 .996 .159 .145 .169
Pennsylvania .195 .189 967 195 .165 .204
Rhode Island 314 .308 .984 313 .302 411
South Carolina 379 201 .530 .202 .165 .013
Tennessee 175 102 .583 102 125 .015
Texas 151 .099 655 .095 132 .107
Utah 137 .136 994 139 129 332
Vermont 184 .184 997 .187 .166 155
Virginia 206 117 .567 117 .141 .018
Washington 152 .151 .993 156 136 .256
Wisconsin 174 .174 .998 210 11 .365
United States .206 .178 .864 175 .191 212

Source: U.S. Bureau of the Census 1900a.
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Table 1A.7 Participation Rate Estimates, 1800 to 1860 (free females aged 16 and over)
1800 1810 1820 1830 1840 1850 1860
Alabama 107 .109 111 113 116
Arkansas .030 .035 041 047 .054
California .084 .099
Colorado 055
Connecticut .083 .093 104 117 131 .146 .164
Dakotas .068
Delaware .046 .053 .060 .068 .077 .087 .099
District of Columbia .091 .100 BEY 123 136 .150 .166
Florida .063 .069 .076 .083
Georgia .10t 104 .107 .110 113 116 120
1llinois .027 .033 .041 .050 .062 .076
Indiana .016 .020 .024 .030 .037 .045 .056
lowa .047 .056 .068
Kansas 057
Kentucky .040 .045 049 .055 .061 .068 .075
Louisiana .114 15 117 118 119 121
Maine .050 .057 .066 .075 .086 .099 114
Maryland .064 .07 .079 .088 .098 .109 121
Massachusetts 132 144 156 .170 185 .202 .220
Michigan 076 .083 .091 .099 .108 118
Minnesota 072 .086
Mississippi 116 117 118 .119 120 121 122
Missouri .028 034 .041 .050 .061
Nebraska .061
Nevada 072
New Hampshire .107 117 128 .141 154 .169 .185
New Jersey .061 .070 .079 .090 .103 117 .133
New Mexico .062 .070
New York 074 .083 .094 106 120 136 153
North Carolina .048 .054 .061 .068 .076 .084 .094
Ohio .032 .038 .044 .052 .062 .072 .085
Oregon .022 .032
Pennsylvania .048 .055 .063 .073 .084 .096 .110
Rhode Island 154 .166 178 .191 .206 221 237
South Carolina 152 .156 .160 164 .168 172 176
Tennessee .021 .025 .029 .033 .039 .045 .052
Texas 059 .066
Utah .028 .038
Vermont .046 .053 061 070 .080 .092 .105
Virginia .062 .066 .071 .077 .082 .089 .095
Washington .038
Wisconsin .055 .066 .080
United States .076 079 .083 .090 .096 .105 113

Source: See the text for an explanation of the estimates.



Table 1A.8 Antebellum Participation Rate Estimates

Males Aged 10-15 Females Aged 10-15

1860 1850 1800-1840 1860 1850 18001840

Alabama 534 534 .534 155 .155 .155
Arkansas 414 414 414 .076 .076 076
California .076 076 076 .025 .025 .025
Colorado 104 .104 104 .024 .024 .024
Connecticut 134 128 124 .088 .082 078
Dakotas 109 .109 .109 {030 030 .030
Delaware 231 .230 .228 .081 .080 079
District of Columbia .078 076 .073 .037 034 .033
Florida 272 272 272 .055 .055 .055
Georgia 446 446 .446 137 .137 137
IHinois 154 .154 154 044 .044 .044
Indiana 172 172 172 029 029 .029
fowa 154 154 .154 .025 .025 .025
Kansas .140 140 .140 .018 .018 .018
Kentucky .333 .333 .333 .051 .051 .051
Louisiana 243 243 243 .074 .074 .074
Maine 092 .092 .087 .037 .036 .032
Maryland .184 .183 .181 .087 .086 .084
Massachusetts 120 117 112 .077 .073 067
Michigan .108 .108 .108 .038 .038 .038
Minnesota .109 109 .109 .037 .037 .037
Mississippi 407 .407 .407 .098 .098 .098
Missouri 211 211 211 .038 .038 .038
Nebraska .116 116 .116 025 .025 025
Nevada .062 062 .062 .014 .014 .014
New Hampshire .098 097 .091 .059 .054 051
New Jersey .141 .139 .136 .080 077 .074
New Mexico 215 215 215 .040 040 040
New York .123 121 117 .075 .072 .067
North Carolina 506 .506 .506 .166 .166 .166
Ohio 144 144 144 .039 .039 .039
Oregon .083 .083 .083 .013 .013 .013
Pennsylvania 177 77 173 .070 .069 .067
Rhode Island 225 218 210 .162 154 .143
South Carolina .395 .395 .395 .220 .220 220
Tennessee .388 .388 .388 .049 049 .049
Texas .290 .290 .290 .073 .073 .073
Utah 138 .138 .138 .026 .026 .026
Vermont 12 112 .109 046 046 .044
Virginia 292 .292 .292 .050 .050 050
Washington .066 .066 .066 .017 .017 .017
Wisconsin 117 117 117 .045 .045 .045
United States 210 214 213 .066 .068 .068

Sources: U.S. Bureau of the Census 1870, 1880, 1890, 1900a, 1900b. See the text for details.

Notes: These rates are for white males and females. For each state the estimate was obtained by multi-
plying the postbellum mean participation rate for whites and blacks in this age group by the 1900 ratio
of the white to black participation rate. Since the native white and foreign-born rates differed, the rates
in some states varied across time to reflect the changing proportions of the foreign-born in the population.

The national figure varied slightly in the years 1800 to 1840 as the importance of different states’
population and labor force changed.
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David (1967) revised Lebergott’s figures to remove the alleged anomaly of
an 87 percent rate in alternate years. Since Lebergott had in fact used 90 per-
cent, the revision had the effect of creating a pattern of variation where there
had been none.

The Agricultural Labor Force

The estimates of the antebellum agricultural labor force were based as much
as possible on the existing census statistics. The census accounts are not flaw-
less, suffering from ambiguities regarding coverage and classification, and
some apparent measurement errors. On the other hand, they were collected at
specific dates during the antebellum period, so do represent the contemporary
state of affairs and capture some of the economic realities of the time. More-
over, the more egregious errors are quite apparent and can be readily cor-
rected. Following the lead of previous researchers, I examined and assessed
the census data for 1820, 1840, 1850, and 1860 and made revisions where
called for. Since the assessments and revisions of the earlier censuses made
use of the evidence in the later ones, the presentation of my estimates pro-
ceeds backward in time. The revised estimates of the agricultural labor force
are summarized in table 1A.9.

Estimates for 1850 and 1860

In both 1850 and 1860, the agricultural labor force is the sum of the slave
and free farm work force estimates, covering those aged 10 and over. The free
farm total is the sum of four components in 1860 and five in 1850. In both
years the sum includes the original census count, my revisions to that count,
the number of “laborers, not otherwise specified” allocated to farming, and an
estimate of males aged 10 to 15 in farming. For 1850, a fifth component, an
estimate of the number of female farm workers aged 16 and over was added
(see tables 1A.10 and 1A.11).

The original census count in 1860 covered the free population (male and
female) aged 15 and over, while the 1850 figure pertained to only males aged
15 and over. In both years, the census figures were adjusted from the coverage
of those aged 15 and over to those aged 16 and over. The census counts were
also adjusted for flaws found in some states (Weiss 1986a). The net effect was
to adjust the census counts of farm workers aged 16 and over downward by
38,000 workers in 1850 and upward by 71,000 in 1860. The reduction in 1850
reflects the net outcome of the removal of 55,000 workers 15 years of age and
the addition of 17,000 workers to correct for undercounting in eleven states.
Most of the upward adjustment in 1860 was made to correct the Illinois figure.
After deducting an estimate of the number of females included in that state’s
count, the residual implied that only 68 percent of the males aged 16 and over
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Table 1A.9 Revised Estimates of the Farm Labor Force, 1800 to 1860 (hundreds of
workers aged 10 and over)
1800 1810 1820 1830 1840 1850 1860

Alabama 470 996 1,973 2,619 3,388
Arkansas 40 84 283 637 1,304
California 43 531
Colorado 8
Connecticut 504 493 515 559 570 514 518
Dakotas 8
Delaware 151 161 143 173 160 155 168
District of Columbia 7 10 10 9 10 10 13
Florida 128 200 295 448
Georgia 512 835 1,164 1,687 2,264 2,953 3,484
Illinois 30 124 331 1,054 1,737 3,173
Indiana 15 52 309 725 1,444 2,013 2,596
Towa 105 392 1,318
Kansas 217
Kentucky 549 1,022 1,462 1,849 2,099 2,555 2,929
Louisiana 289 528 729 1,057 1,568 2,233
Maine 262 391 579 799 976 932 922
Maryland 886 924 888 937 831 975 1,043
Massachusetts 732 725 734 785 879 808 777
Michigan 13 19 83 542 801 1,447
Minnesota 12 333
Mississippi 31 147 267 492 1,436 2,197 3,139
Missouri 160 343 924 1,471 2,484
Nebraska 55
Nevada 7
New Hampshire 364 423 535 93 623 582 509
New Jersey 476 518 471 525 587 640 674
New Mexico 151 169
New York 1,118 1,701 2,560 3,563 4,560 4,371 4,491
North Carolina 1,390 1,656 1,942 2,249 2,315 2,669 3,035
Ohio 97 456 1,111 1,823 2,896 3,574 3,841
Oregon 23 110
Pennsylvania 1,126 1,410 1,649 1,952 2,390 2,963 3,290
Rhode Island 115 119 128 140 143 124 133
South Carolina 1,107 1,392 1,891 2,082 2,138 2,417 2,650
Tennessee 247 652 1,065 1,772 2,223 2,749 3,047
Texas 627 1,830
Utah 23 62
Vermont 304 426 543 662 700 714 622
Virginia 2,740 3,057 3,175 3,748 3,367 4,018 4,484
Washington 27
Wisconsin 70 551 1,470
United States 12,735 16,902 22,489 29,820 38,819 48,885 62,989

Note: See the text for the details of estimation.



Table 1A.10

Farm Labor Force Estimates, 1860

Census Data

Additions to Census

Revised Original Laborers  Slaves  Female Males
Figures Count Revisions  n.o.s. 10+ 16+ 10-15
Alabama 338,771 86,339 8,690 9,655 211,960 1,907 22,127
Arkansas 130,374 58,389 —1,866 6,631 55,958 1,106 11,261
California 53,144 38,313 —2,881 17,067 0 688 645
Colorado 815 222 22 550 0 15 20
Connecticut 51,772 42,903 -1,029 7,312 0 810 2,585
Dakotas 766 926 -337 153 0 8 24
Delaware 16,805 11,566 —1,212 3,950 929 180 1,572
District of Columbia 1,292 680 -52 137 504 11 23
Florida 44,832 10,565 -213 2,019 30,813 276 1,649
Georgia 348,446 95,192 7,376 9,271 216,796 2,134 19,812
Iilinois 317,316 201,981 50,563 48,782 0 5,593 15989
Indiana 259,586 200,244 14,607 28,460 0 4,730 16,275
fowa 131,837 116,230 -2,370 11,157 0 2,261 6,819
Kansas 21,708 19,317 -279 1,748 1 341 921
Kentucky 292,885 149,326 3,950 20,596 105,768 3,233 21,146
Louisiana 223,331 30,933 4,212 11,242 172,466 1,124 4,478
Maine 92,226 81,164 -1,348 9,062 0 1,139 3,347
Maryland 104,369 42,883 -—1,101 14,480 42,972 836 5,135
Massachusetts 77,678 65,299 —1,249 10,303 0 1,210 3,325
Michigan 144,748 125,531 -2,407 16,852 0 2,607 4,772
Minnesota 33,345 28,055 —427 4,731 0 559 986
Mississippi 313,852 61,559 8,968 7,400 224,465 1,272 11,460
Missouri 248,417 165,773 —4,022 19,657 53,084 3,269 13,925
Nebraska 5,489 4,499 -579 1,365 10 97 194
Nevada 733 384 0 345 0 6 5
New Hampshire 50,918 45,860 - 829 4,382 0 624 1,505
New Jersey 67,360 50,269 —1,438 14,381 0 970 4,148
New Mexico 16,929 12,003 -1,79 5,541 0 303 1,181
New York 449,128 378,196 —8,736 61,767 0 5,195 17,901

North Carolina
Ohio

Oregon
Pennsylvania
Rhode Island
South Carolina
Tennessee
Texas

Utah

Vermont
Virginia
Washington
Wisconsin

United States

303,454 106,280 —3,626 16,723
384,057 302,768 9,337 51,623

10,988 9,240 -80 1,576
329,040 253,994 —7,094 57,359
13,273 10,959 359 1,088
264,959 46,849 7,469 5,690

304,679 131,918 -—3,934 21,397
182,963 63,640 10,263 89,514

6,207 4,596 277 1,018
62,232 53,113 —1,051 7,918
448,429 145,517 5,935 38,323
2,670 1,958 -6 693

147,037 126,069 —2,935 18,590
6,298,859 3,381,502 71,233 581,735

158,649 2,763 25,428
0 8,065 20,329

0 134 252

0 4,080 24,781

0 156 867
196,302 1,195 8,649
130,490 3,145 24,807
10,743 1,368 8,803
16 118 300

0 690 2,252
236,436 4,178 22,218
0 21 26

0 2,505 5,313

1,927,133 70,934 337,257

Note: The revised figures are the sums of the original count, the revisions to the census data, the alloca-
tion of laborers not otherwise specified (n.0.s.), and the additions to the census of estimates of those not
included in the original count, slave workers aged 10 and over and males aged 10 to 15. The figure for
females aged 16 and over is an estimate of the number implicit in the original census count. See the text

for details.
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Table 1A.11 Farm Labor Force Estimates, 1850
Census Data Additions to Census
Revised  Original Laborers  Slaves Female Males
Figures Count Revisions n.o.s 10+ 16+  10-15

Alabama 261,874 70,490 —477 6,365 166,084 1,511 17,901
Arkansas 63,650 29,199 —862 5,440 23,582 539 5,752
California 4,253 2,124 -2 1,979 0 57 95
Colorado 0 0 0 0 0 0
Connecticut 51,371 32,050 3,515 12,541 0 736 2,530
Dakotas 0 0 0 0 0 0
Delaware 15,457 7,895 6 4,939 1,130 149 1,337
District of Columbia 1,040 453 10 90 453 17 17
Florida 29,545 6,111 - 102 2,495 19,888 166 987
Georgia 295,257 85,533 —2,404 9,102 182,701 1,874 18,451
Illinois 173,704 141,167 —3,224 23,063 0 2,841 9,857
Indiana 201,341 163,263 —3,246 24,464 0 3,435 13,426
Iowa 39,206 32,778 —662 4,175 0 637 2,278
Kansas 0 0 0 0 0 0 0
Kentucky 255,496 115,393 —3,030 22,897 98,738 2,700 18,798
Louisiana 156,820 20,878 746 8,396 122,836 777 3,187
Maine 93,247 77,163 —1,086 12,692 0 1,027 3,452
Maryland 97,466 29,396 1,218 17,318 43,698 1,464 4372
Massachusetts 80,796 56,525 - 851 20,553 0 1,175 3,394
Michigan 80,098 65,829 —1,163 11,014 0 1,402 3,015
Minnesota 1,210 564 -5 594 0 18 39
Mississippi 219,673 52,623 —1,453 4,900 152,787 998 9,818
Missouri 147,107 65,717 11,942 17,977 40,730 1,858 8,883
Nebraska 0 0 0 0 0 0 0
Nevada 0 0 0 0 0 0 0
New Hampshire 58,156 47,564 - 645 8,940 0 630 1,667
New Jersey 64,006 32,971 -767 26,953 0 837 4,012
New Mexico 15,145 7,963 1,814 4,280 0 235 853
New York 437,124 315,487 —5,661 104,854 0 4,726 17,718
North Carolina 266,933 82,983 2,632 25,857 135,636 2,413 22,676
Ohio 357,418 270,832 —4,883 65,272 0 6,832 19,365
Oregon 2,311 1,706 —-26 527 0 34 71
Pennsylvania 296,275 209,044 -—19,712 80,919 0 3,498 22,526
Rhode Island 12,358 8,826 —-192 2,697 0 155 872
South Carolina 241,727 43,167 -1,213 6,516 183,887 1,088 8,283
Tennessee 274,940 119,633 —2,155 15,778 114,486 2,863 24,335
Texas 62,745 25,652 ~163 4,964 28,430 489 3,372
Utah 2,341 1,583 —18 610 13 41 111
Vermont 71,447 48,390 —780 20,757 0 657 2,422
Virginia 401,845 112,178 —1,240 40,651 226,238 3,678 20,340
Washington 0 0 0 0 0 0 0
Wisconsin 55,141 41,003 1,537 9,366 0 1,025 2,209
United States 4,888,524 2,424,133 37,865 629,935 1,541,315 52,584 278,422

Note: The revised figures are the sums of the figures in the other six columns, including the estimate of
females aged 16 and over.
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were in the work force. My adjustment of 51,000 farm workers makes up
about 23 percent of the revised state figure.

The farm work force was made up primarily of workers with occupations
that were readily identified with the industry.>® In addition to those occupa-
tions there were others that were found in more than one industry. The chief
such occupation was “laborers, not otherwise specified,” for which there were
nearly one million workers reported for the United States in 1850 and 1860:
909,786 in 1850 and 969,301 in 1860. I distributed these between farm and
nonfarm industries in each state on the basis of the division that existed in a
base year (1910) adjusted to reflect the change in urbanization that had oc-
curred over time (see Weiss 1987c). This allocation of laborers raised the cen-
sus count in farming by 629,935 in 1850 (26 percent) and 581,735 in 1860
(17.2 percent).>*

The number of males aged 10 to 15 in farming was taken to be the number
of males that age in the rural labor force, which is equal to the number of
males 10 to 15 years in the rural population times the state-specific participa-
tion rate for that age-sex group. Since the rural share of the population de-
clined ov