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PREFACE

In offering “ The Dynamics of Business’ to the business and economic
world the late Dr. Norman J. Silberling presents an analysis of the long-
term trends of American production, price levels, and income, based upon
new measurements, followed by a systematic and graphically illustrated
discussion of cyclical movements in agriculture, building, production,
trade, finance, and wages, leading to theoretical and practical conclusions
for both business and governmental policy.

Economics, according to Dr. Silberling, has been mainly concerned
during the past century with theorizing rather than measurement. It
consisted primarily of metaphysics rather than science. Its purpose has
been to investigate the theoretical laws of price and income distribution
on the assumption of free competition in a capitalistic system in which
growth tendencies and institutional changes are considered unimportant.
Insofar as these artificial assumptions are occasionally approximated in
the recal world this theorizing may have some value, but as a basis for
governmental or management policy it has been found to be of relatively
little use. Unfortunately economists have long been captivated by the
deductive method rather than interested in the observation of actual
conditions, and as a result their discussion of such actual conditions and
the practical problems of policy has not until very recently attempted to
deal with the distortion of “normal’’ tendencies and the disturbance of
booms and depressions and wars.

The study of business dynamics, as distinct from the foregoing
approach, stresses the importance of change insofar as this manifests
itself in measurable growth tendencies and in the rhythmic vibrations
of the business cycle. It is mainly concerned with the course of general
progress and the cyclical tendencies in industry and trade, prices, and
income, as represented in a general way through composite index numbers
or aggregate experience. Conceived in this way, dynamic measurements
record historical sequence as a continuous development, and in the course
of this continuity there is opportunity to observe the interaction of forces
and the impact of political and other noneconomic tendencies upon
economic and business processes. In recent years the amount of quanti-
tative data for the measurement of dynamic tendencies has been rapidly
increasing and it is now possible to present a fairly clear picture of the
amount of growth and the extent of distortion in the course of that growth
resulting from specific events. It has also become possible to distinguish
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vi PREFACE

to a considerable extent between external and internal forces producing
economic expansion and depression.

To the extent that these measurements are possible there is opened
up the further field of statistical forecasting and the use of dynamic
measurements by business management in order to protect itself against
unfavorable external influences. A further and very important field of
usefulness is in the better planning of public policy in order to avoid
measures that obstruct progress and growth or produce unnecessary
cyclical disturbance. Both business managers and politicians have a
tendency to follow precedent rather than to plan for the future intelli-
gently. Through long-term measurements there is thus being developed
a new applied science endowed with perspective and the principle of
continuity which is capable of throwing a powerful new light on intelligent
planning.

It was Dr. Silberling’s belief that the subject of the business cycle is
but one aspect of dynamics, but that thus far that phase has been given
more attention than the study of long-term trends, the interaction of
dynamic factors for practical policy designed to facilitate future growth
in wealth and production, and the avoidance of booms and depressions.
He felt that most books on the subject were merely an extrapolation of
traditional economic theory rather than an attempt to formulate new
theoretical principles on the basis of actual measurement. Only in more
recent, years has there been definite progress in combining mecasurement
with careful reasoning in the field of business dynamics and particularly
business cycles.

The title, “ The Dynamics of Business,” was selected to emphasize the
fact that attention is given in this volume to the trends and relationships
of economic factors as well as business-cycle phenomena as such. The
book aims to reach effectively the general reader, the business and
financial executive, the governmental administrator, the legislator, and
the more advanced students (college juniors and up) in the fields of
economics, government, history, sociology, law, engineering, and agri-
culture. The book begins with the subject of long-term trends, first
dealing with population growth from the very beginning of the American
people, and then discussing the measurement of the general trend of
production and trade which is carried back to 1700 or considerably
further than Snyder or other authors have attempted hitherto. This
long period of perspective affords an exceptional opportunity to observe
the rate of growth and it is possible for the first time to reveal the inter-
mediate trend or long wave of economic progress, as well as the shorter
fluctuations of the business cycle through a period of nearly two and one-
half centuries. The long wave of trade and production is shown to be
closely related to wars and to political events, and the book may be said
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to make a distinct contribution to the knowledge of the economic and
dynamic effects of major wars. This phase of the subject is then further
analyzed in terms of price-level changes which are shown to be produced
mainly by war conditions. New measures of the relation of money and
credit to price level are discussed, and the work of Carl Snyder on this
subject is carried back with more refined methods almost to the beginning
of the nineteenth century. This is followed by a new theoretical pres-
entation of the relations between money, credit, trade, and prices in
which an effort is made to correct prevailing misconceptions of the “equa-
tion of exchange’ as originally formulated by Irving Fisher.

Having demonstrated the statistical and theoretical forces operating
upon the price level, a foundation is laid for a discussion of the value of
trade and production, the national income, and the important component
of farm income which is highly sympathetic to price movements. The
political bearings of farm-income fluctuations are particularly empha-
sized and this is followed by an entire chapter on the short-term cycles
of agriculture. Attention is then given to the cyclical behavior of the
building industry and real estate activity. In this connection new and
important basic indexes are presented extending back to the beginning
of the nineteenth century and revealing for the first time the true signifi-
cance of the building cycle as a major factor in business cycles generally.
This is further amplified by similar long-term indexes of the cycles of
transportation construction, which represent an entirely new contribution
to the subject. What is usually regarded as the business cycle is shown
to have been, in American experience at least, the joint result of several
types of construction and land-development speculation.

From the foregoing analysis Dr. Silberling proceeds to draw important:
conclusions with respect to the kind of credit and capital financing which
produce or accentuate cyclical disturbances. Here, as in other parts
of the book, the principles are drawn from the facts, reversing the pro-
cedure so commonly encountered of selecting certain facts to ‘““prove” a
theory. One of the most important conclusions drawn from American
economic experience is shown to be the disregard for sound capital use
through what is known as excessive trading on the equity, and this is
demonstrated in succeeding chapters to illustrate its pervasive importance
as a source of economic excesses and breakdowns, including the inter-
national depression of the 1930’s.

The Great Depression of the 1930’s created an urgent need for con-
structive economic policy, but as generally acceptable principles of
dynamic economics had not yet been formulated so that this could be
put into practice the New Deal worked out its reconstruction by the use
of many odds and ends of panaceas and amateur opportunism, thus
complicating many of the problems encountered. Thus, public policy
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has become in itself unquestionably a source of cyclical instability and
illustrations of this are given. At the same time recent legislation has
accomplished many desirable objectives and it has seemed important to
present these in some detail so that the reader may form a clearer concept
of the kind of world he will live in after a great world upheaval and its
aftermath of reform and reconstructive legislation. Throughout this
discussion attention has been given continually to the basic principles to
determine the soundness or wisdom of public policy.

The discussion then reverts to the dynamics of the financial markets
as they bear upon interest rates, stock prices, and corporate earnings.
In connection with the interest rate Dr. Silberling has presented some
new measures of the factors which appear to govern changes in interest
rates and the high-grade bond market. The factors influencing the stock
market are illustrated and the subject of stock market forecasting is
discussed. Attention is then given to the dynamics of corporate earning
power, internal savings, and expenditures for capital equipment, with
illustrations drawn from manufacturing and public service corporations.
Surprising tendencies are revealed regarding the ability of American
corporations to accumulate savings in recent years and in this connection
considerable critical analysis of government policy looking toward the
expropriation of private capital is included. It is then shown that con-
sumer earnings, savings, and capital investment, both for individuals and
for families, have tendencies essentially similar to those shown by corpo-
rations. A novel presentation is developed of the merchandising cycle,
and important dynamic aspects of retail trade and consumer credit are
considered.

As retail trade is so closely dependent upon wage income Dr. Silberling
has devoted an entire chapter to the dynamics of wages in relation to
labor productivity and employment covering a longer period, it is
believed, than is presented in any other available book. Some important
conclusions are drawn with respect to the forces which have governed
the broad changes in industrial wage rates and policies which are thereby
indicated as desirable. This is followed by a more detailed discussion
of the means of introducing more stability in wage income through unem-
ployment compensation or similar devices. This in turn suggests the
place that business management should occupy in better planning of
management policies as a means of preventing unemployment crises and
improving the return on business capital. New methods of business
forecasting are developed and another whole chapter is devoted to the
practical application of statistical forecasting to business policy. After a
further discussion of the merits and defects of rigid and fluctuating prices,
insofar as these bear upon both business and governmental policy, the
book concludes with a chapter on the future trend of the American
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economy and the contribution to future capital and income growth which
might be made by a better system of taxation and by more general
acceptance of the principle of private property and its protection against
the encroachments of collectivism.

In order that the technical reader may understand exactly how the
basic indexes presented in this book have been developed, a Statistical
Appendix has been added summarizing the methods used in these
measurements. One of the most important features of “ The Dynamics of
Business” is the care which has been used in preparing the charts, of which
there are 76 in the volume. As many of these exhibits portray the
dynamic aspects of American business over long periods of time, Dr.
Silberling believed that the book would be of value indefinitely. No
other book now available presents anything like the wealth of illustrations
to which the reader may turn to obtain a clear idea of what has happened
and how various aspects of the economic system are related to other
aspects. Most of the exhibits are drawn to ratio scale in order to carry
through the idea of proportionality, and the underlying principle is
clearly explained in an early chapter so that every reader can understand
the meaning of the scales.

“The Dynamics of Business’” breaks new ground in the attempt to
analyze the causal factors creating business cycles. Dr. Silberling had
stated on various occasions that no other book known to him analyzes
causation satisfactorily, and that most books have merely been concerned
with the manner in which small booms become large booms and small
depressions become great depressions. Much attention in the past has
been given to prices as the central fact of business dynamics, but it was
Dr. Silberling’s opinion this has merely led to a superficial kind of study
in getting to the root of things. He maintained that it is not until one
has grasped the significance of dynamic behavior in terms of production,
prices, income, the divergent tendencies of agriculture and manufacturing,
the peculiarities of wages, interest, profits, and the outstanding momen-
tum of construction as a dynamic factor that clear and accurate reasoning
can proceed.

This book lays the foundation for various further lines of scientific
research by revealing the nature of the dynamic behavior of building,
real estate, agriculture, merchandising, and manufacturing. A basis
is provided for the development of a new science of industry analysis, the
need for which is already urgent. In pointing toward certain specific
factors as the prime movers in booms and depressions, the book may be
instrumental in furthering the formulation of sound governmental policy
in the post-war period. And in giving for the first time emphasis to
systematic procedure in planning management policy a basis is laid for
the development of a technique of management and a wider use by
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executives of business statistics for internal control. In the last analysis
the American people are going to move either in the direction of totali-
tarian dictatorship, which is another form of feudalism, or they will
reaffirm the value and dignity of business management as a means of pro-
viding for expansion of real wealth and a higher standard of living. If
it can be generally understood that capitalism, fortified by a wise use of
capital and credit, a rational tax system, and a few well selected and
strategic devices to avert booms and depressions, is by no means obsolete,
then it will be easier to understand why collectivism of any kind is a sham
and a delusion.

It is not easy to conclude this preface. Dr. Silberling had given more
than a decade of painstaking research and careful analysis to all the
factors which he believed essential in developing what he termed a ‘“new
science of industry analysis.” He took nothing for granted. A most
searching analysis and the most exacting tests were made at every step.
The manuscript had been completed, the charts and Statistical Appendix
finished, and the proofs for more than three-quarters of the book returned
to the publisher. It was Sunday, October eighteenth. That afternoon
tragedy struck—Dr. Silberling was seized with a heart attack and died
within a few minutes. Would that he might have lived to see not only
the completion of “The Dynamics of Business,” but its reception by the
thoughtful leaders in education, government, and industry! It is
probable that no scholar has ever given more unselfishly of himself to
complete his magnum opus than Dr. Silberling gave to this study.

The Preface had not been written. However, from Dr. Silberling’s
notes, his correspondence, and from years of association with him, I have
endeavored to present here something of his aims and methods, his point
of view, and his genuine accomplishment. Any failure to state his true
point of view must be attributed to one’s inability to speak fully and
correctly for another. To his assistants who had worked with him and
to his colleagues and fellow scientists wherever located, I express in Dr.
Silberling’s behalf sincere appreciation and deep gratitude for all assist~
ance given in the preparation of this volume. In “The Dynamics of
Business,” one may behold the mind of a true scientist, the judgment
of a mature and practical man, and the soul of a pioneer—one unafraid
to step out ahead of the procession and point the way to his fellow men
to richer and fuller living. That was Norman Silberling’s mission on
earth.

J. HueH JACKSON,

Dean, Graduate School of Business,
Stanford University.
StanForp UNIvERsiTY, CALIF.,
December, 1942,
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THE DYNAMICS OF
BUSINESS

CHAPTER 1
INTRODUCTION

A thoughtful businessman, reminiscing upon his progress through
the years, would undoubtedly be impressed by the pervasive element of
change. He would be inclined to reflect upon the manner in which his
enterprise had grown from a modest start; how it had adjusted itself again
and again to new conditions in the course of that growth; and how its
structure and organization had been subject to repeated revision.

Such a survey of the fortunes of a particular business unit—a manu-
facturing firm, a store, or a farm—might be developed in voluminous
detail. There might be episodes shaped and colored by the personality
of a founder or a manager; there would be in the full story many aceci-
dental circumstances of fire or flood or failure or fortunate turns of the
wheel of chance. To each established enterprise there attaches much
specialized history, differentiating that unit from the experiences of other
units. We should not be able to derive from such an individual business
experience anything in the nature of basic principles capable of general
application. We might derive inspiration, suggestion, and frequent
glimpses of the more general changes in the economic or political atmos-
phere; but these impressions would usually be blurred and vague.

We might, of course, derive from an intensive study of the history
of a business some fairly clear evidence of the pattern of its growth—
the slow, uncertain beginning, the period of assured survival, the more
rapid acceleration in importance and prestige. And, finally, toward the
later years, we might note a tendency to lose some of the old momentum
or even to undergo more or less retrogression.

The life of the average individual firm, in the broad perspective of
human affairs, is relatively short. The proportion of failures among
new enterprises is known to be astonishingly high. If we were to limit
our attention to those who initiate but soon fall by the wayside, we might
form an impression of business fortune strongly tinged with the element
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2 THE DYNAMICS OF BUSINESS

of hazard and difficulty. But even the more successful enterprises rarely
enjoy long life. Their periods of growth stand in relation to the more
general economic trend of the nation as the growth of trees stands in
contrast to the growth of a forest. And the environment of an individual
business unit is usually more or less localized; to a high degree it contains
the many peculiarities of geography. It involves changes in the sur-
rounding forces of competition, both within the industry and without,
and the influence of these ever-varying environmental factors will by
no means be comparable among the various establishments.

Finally, if we limit our observations to a given concern, we are likely
to restrict attention to phases of accomplishment that are expressed in
terms of money whereby the individual management largely calculates
and measures its performance. The actual volume of wealth or service
created, as distinet from the value of sales, prices, profits, or payrolls, is
not so readily measurable. It is often exceedingly difficult to discover
the reasons for changes in these various results, sinee the many diverse
factors affecting the organization from outside tend to be so closely
intermingled with changes in internal policies reflecting the caliber of
management or the terms of ownership and control as they exist from
time to time. Thus, a study of the dynamics of the business in terms of
an individual enterprise would probably in most instances throw but a
dim and flickering light upon the broad changes in the business atmos-
phere, and exact measurement would prove difficult.

If now we broaden our picture to include an enfire industry by con-
sidering a composite record of the experience of all the units engaged in a
given type of business, we find more significant patterns revealed. We
need, of course, a large enough segment of a given field to enable us to
ascertain whether among these more or less comparable coneerns a certain
amount of common experience has stood out against the particular details
fashioned by locality, personality, sheer accident, and what not. If it
were possible to hit upon the necessary data whereby we could trace the
growth and the ups and downs of a group of steel companies, or a group
of retail stores, or a considerable number of wheat farms, we might expect
to find that the nature of the product in each case would introduce certain
elements more or less common to all the individual enterprises making
up the group. Company structures, matters of personality, localization,
ete., would continue to color the statistical patterns; but they would
tend to be subordinated by the influence of the industry characteristics.
These, in turn, originate mainly from the manner in which the product
or service sold affects the behavior of prices and costs, the extent and
intensity of competition, etc. We should thus expect the dynamic
behavior in each field of business to reveal itself in characteristic patterns
over periods of time.
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If we were to measure such performance for an entire segment of
business by collection of information at frequent intervals relating to
all operating and financial performance, we might form a picture of
growth and change and adaptation according to various categories of
observation and measurement. We might measure the results in terms
of the changing value of the products or what is roughly equivalent to
the gross revenue derived by an industry group from its aggregate sales.
Assuming that figures were available, we might determine approximately
the broad trends and temporary variations over the years in profits or
disbursement of wages or earned surplus or capital assets utilized. In
all such composite observations of the changing fortunes of an entire
industry, it would be desirable to measure the change in terms of physical
volume as well as price and value. This would serve to isolate the actual
amounts of variation in units of product or service from mere gyrations
of prices or the value of money. What contribution has the industry
made from time to time to the ‘“real’’ income of the community?

Precisely how the statistician can obtain for some selected industry
useful dynamic measures of the industry’s performance is a matter to be
considered hereafter. Let us observe here that when we concentrate
attention upon this broader aspect of observation, not only can we
derive more significant patterns of change but these patterns will tend
to be reflected in some degree in the experience of each individual enter-
prise within the group. In the study of individual firms, we might not
be wholly aware of the frequent occasions when the industry factors
were really the significant influences transcending the internal factors.
Once we see the industry pattern, the distinctive features, tendencies,
and trends of the group become apparent. It will be found also that the
element of #ime takes on a new significance. An industry usually has a
longer life than most of its constituent units. Its environment relates
more dircctly to the structure and development of the nation as a whole
and, indeed, to the ever-shifting political and economic forces of the
globe. An industry feels the impact of changes originating in other
industries, and this great interplay of forces can be uscfully observed
if we have adequate measurements of a series of industry groups in terms
of production, values, prices, and many other significant dynamic aspects.

We should not expect to find the production pattern or, indeed, any
other measure of industry performance cxactly duplicating what is found
in some other industry group. In fact, we shall find, as we go forward,
that whereas cach type of industry has its characteristic time patterns
in terms of growth, short-term responses to the seasons, or alternating
fluctuations of prosperity and depression, these features will be distine-
tive as we pass from group to group. The individual businessman is
frequently but partly aware of the characteristics of his own line of
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business; he insists upon infusing the personal element into his observa~
tions of success or failure. He is inclined to give himself credit for
his successes and to blame the Government or competition or luck for
his difficulties. It will be found, however, that the patterns of an indus-
try remain fairly consistent over long periods, and this holds true for
those characteristics having a bearing upon the principles of sound
management. In rather general terms, it can be said that the time
patterns of manufacturing industries tend to have a good deal in common,
particularly with respect to the fluctuation in operations from year to
year. The trends of growth over long periods of years among these
manufacturing groups, however, differ considerably. The trend in the
manufacture of locomotives would appear to be definitely downward
over recent, years, while the trend of aireraft production is very sharply
upward. If we confine our attention to the alternating expansions and
declines in activity (let us say in terms of units of production or an
“index number”’ measuring composite change in production), we still
find it truc that among the manufacturing industries there tends to be a
remarkable reiteration of pattern.

When these industry segments are combined in a grand total of all
manufacturing industry and its broad fluctuating tendencies, apart from
long-term growth, the resulting over-all pattern is easily identified in
most of the constituent groups. We could break down the total into
two broad major groups by segregating, on the one hand, those manu-
facturing industries that produce durable goods, such as equipment,
machinery, appliances, and those making nondurable and semidurable
products which represent the typical merchandise purchased by individual
consumers. As between these two subgroups, we should find that in
the former the swings from prosperity to depression, from expansion to
contraction tend to be relatively violent, and these violent changes are
transmitted to the patterns of employment, payrolls, income, and well-
being throughout the group. Among the nondurable goods, on the other
hand, the fluctuations are usually narrower, and the impact of the
business cycle, by which we mean the alternating fluctuations (apart
from merely seasonal changes and apart from the trend of growth) is
relatively moderate.

As we cxamine further the time patterns in production or income of
the various types of business considered as segments having more or less
common characteristics, we come upon the segment ordinarily known as
trade or commerce. This comprises merchandising and all its related
processes catering to the wants of individual consumers and also the
operations of wholesaling and marketing that form the bridge between the
producer or manufacturer and the industries or merchants or the imme-
diate users of the product. Another subgroup is transportation service
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for the products of industry and for the carriage of passengers. Beyond
this are large fields of service activity, such as warehousing, insurance,
and banking, extending to many forms of professional work, some of
which are represented by individuals or firms of small size.

To measure many of the aspects of performance of these groups in
the “service industries’’ is not easy, particularly if we seek to measure
changes over the years in physical terms rather than in value terms.
From the statistical standpoint, this problem is perhaps more difficult
than is the problem of obtaining the corresponding measurements for
industry. But from a practical standpoint, it is obvious that most of this
service activity is directly or indirectly involved in moving along the
products of enterprise toward final consumption. Although measure-
ments of trade and transportation operations might not agree exactly
with those found in manufacturing, the degree of correspondence is
nonetheless significant. It can be at least tentatively assumed that it
is the industrial or manufacturing operations that form the dynamic
nucleus of the present-day economic system. In the United States
and other advanced industrial countries, most of the new wealth created
and added to the current real income of consumers has passed—at some
stage, at least—through manufacturing processes.

Another broad and important segment of our economy includes
enterprises associated with construction. The erection of buildings is a
form of business having many peculiar features and dynamic patterns,
more fully described in later chapters. Indeed, the manner in which the
various types of building enterprise relate themselves dynamically to the
general drift or, indeed, influence that general pattern are worthy of
special consideration, and evidence will be presented that this great
group of activities probably contributes in a powerful manner to wide
rhythmic fluctuations in many industries engaged in manufacturing
and extractive operations.

Finally, we may refer briefly to the complex processes and peculiar
patterns associated with agriculture and animal husbandry. When we
refer casually to “business conditions” or business prosperity, we fre-
quently do so without direct reference to, or consciousness of, the agri-
cultural phase of business enterprise. Much of our discussion of business
has a distinetly urban point of view, probably because over the years,
that segment of our population engaged in the cultivation of the soil and
the raising of animals has been a consistently declining part. From a
statistical standpoint, this farm group of industries reveals rather peculiar
patterns of production and income change. Whereas the production
patterns of many branches of manufacture, as previously stated, develop
similar reiterating movements, the changes in agricultural production
present many dissimilar patterns rather than a repetition of essentially
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similar movements. We should expect this, since each branch of agri-
culture has its peculiar relation to weather and soil conditions, growth
processes, and even marketing operations. No two branches of animal
husbandry are alike in their operations or the patterns of change that
result therefrom. We shall see later that, whereas the contribution of
agriculture to the real income or wealth of the entire community may be
measured in the drift of aggregate farm production, the farmer’s changing
results from year to year in well-being or buying power, and also those
of his hired workers and the surrounding rural community, do not depend
on the volume of product but may actually be inverse to changes in the
physical volume of output. This is less true of price changes, but it is
an important characteristic of volume.

If these dynamic differences which characterize broad segments of
industry are borne in mind, it would appear that an over-all measurement
of change, in terms of output, would develop a highly significant picture of
the course of the entire nation’s flow of “real’”” income from its resources,
labor, skill, and management. Such an over-all measure of physical
progress, if compared with the detail, would illuminate at many points
the influence exerted by the general movement upon the particular
segments of activity. The general pattern of change and fluctuation is
thus the immediate controlling force in the flow of income of millions
of families. And we may also find it useful to look at the matter the
other way around and endeavor to discover how particular industry
disturbances transmit themselves to the general pattern; or, to put it in
other words, to discover whether some particular segments of industry
or trade or finance tend to develop dynamic trends or a rhythm of
fluctuation so powerful as to influence the general changes and to reach
into the far corners of the economic mechanism.

We must not overlook that part of the business environment which
is today so potent in its formative and regulating aspects—governmental
activity. As we trace the performance of the entire productive system
through time and observe its general trends, fluctuations, and vibrations,
we should recognize that this system operates in an environment that
itself is not stable but that is subject to forces of political evolution or
revolution, political and social experiment, mass hysteria, military policy
and wartime turbulence and destruction, and all the legal and judicial
innovations arising from the vast complex of social change. We shall
have occasion from time to time to discuss political emergencies and
breakdowns represented by war and the effect that they have upon the
pattern of change in business. We might, indeed, carry our studies far
afield into foreign affairs and the occasional impact of political and
technological and industrial developments in all those parts of the world
that may be considered capable of affecting in some degree the course
of our own economy.
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We must keep in mind, too, the fact that the system of business
operates in the service of people. The population is gradually but
constantly changing in numbers and conceivably, also, in human type
and human quality, a fact that suggests fields of study well beyond the
scope of the business analyst. One of the first problems we shall con-
sider is the long-term growth of our own population in order to observe
clearly its pattern of change and its relation to economic development.

In all these departments of dynamic study the reader will observe
that the environment within which the business process as a whole
operates broadens out as we proceed from the individual shop or store
or farm to the workings of the economy as measured in its aggregate
production or income value. We shall be dealing mainly in this volume
with the dynamic characteristics of the economy as a whole rather than
with individual industries or particular businesses. We shall have some-
thing to say, however, about the dynamic peculiarities of construction,
transportation, agriculture, and a few other segments having special
importance from one angle or another.

We are dealing with the American business system, which, from its
inception, has embodied the elements of private property, a considerable
degree of unrestrained competition, an increasingly elaborate mechanism
of exchange and division of labor, and the use of vast amounts of credit
to facilitate the operations of exchange. We shall therefore examine the
dynamic patterns of prices, including subgroups of price movements as
well as the general drift. There are particular groups of prices in the
service markets that have special interest and importance, such as farm
prices, the price of capital, the price of bank credit, and the behavior
of wages. This analysis of the pattern of prices may enable us to under-
stand still more clearly the changes in money income or business receipts
accruing to the nation as a whole or to important segments of it. We
shall find that in some instances the economic welfare of a group depends
primarily upon the volume of its output but in other cases upon the
changes in value or the product of output and price. Much popular
generalization on these matters overlooks these basic contrasts. But
after all, it is the substantive, tangible product—the actual physical
units of service that we can use and enjoy—that ultimately justify the
efforts and sacrifices of business enterprise. For one reason or another,
the prices of those products and services do not remain constant, even
over short periods; and over longer periods the variations in the fabric
of prices may become so marked and complex that measurements only
in terms of value would become distorting elements in the effort to meas-
ure and interpret the more basic aspects of real income and actual wealth,
which make up the moving standard of human living.

As we proceed with this study, we shall have occasion to analyze the
methods whereby capital and credit have been used and misused in
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financing building, speculation, agriculture, wars, and other activities.
Factual evidence will be presented to show how booms and depressions
have been generated by wars and by specific factors in the land-using
industries involving speculative use of capital and bank credit. It is
remarkable how much of our current economic thought regarding the
business cycle, unemployment, finance, and political policy has been
evolved out of monetary and credit theories, which, in turn, have been
translated into income and capital theories, without much regard for
the facts of actual economic life. The Great Depression of the 1930’s
afforded an extraordinary opportunity to experiment with various
political “income-creating” schemes evolved from observation of money
circulation rather than production processes. The results, although in
some measure helpful, have raised many new and complex questions.

During the 1920’s, dynamic policy was being enthusiastically expressed
in terms of stability of the price level, via central-bank manipulation of
the money market. In the 1930’s, gold was supposed to have become
“scarce” and, amidst international currency troubles, we were pushed
into a gold-hoarding, cheap-money program. Well before the 1940’s,
this had gravitated to a philosophy, cherished by many economic theo-
rizers and political leaders who accepted their counsel, that regards
capital as having become “excessive” as population tapers off, so that
saving must now be discouraged rather than encouraged. As much
private capital as possible, we are being told, must be expropriated by
Government, which alone is supposed to be able to use it wisely and thus
to sustain employment. Truly economic theories and the political
policies embodying them run in cycles, like fashions and styles, with
exaggerated emphasis upon some one idea or assumption which may be
far removed from reality.

What is most needed now, in a world at war and amidst turmoil that
perils the very survival of economic democracy, is much more adequate
measurement of the dynamics of the business process and a broader
perspective of the manner in which its moving parts interact. We must
clearly understand why depressions continually have interrupted progress
toward a wider distribution of income and capital before we can formulate
sound political and business policy, directed toward preserving progress
in living standards and eliminating needless cyclical vibration, and
capable of more widely diffusing economic opportunity and security.
An industrial society that can achieve steady growth in wealth creation
can also achieve an equitable distribution of that wealth without resort-
ing to political dictatorship or collectivism.



CHAPTER 2
THE TREND OF POPULATION GROWTH

We have sketched in a preliminary way some of the aspects of business
and economic activity upon which our attention will be focused. Our
fundamental problem concerns time and change. Let us now distinguish
between change that occurs gradually, over extended periods of time,
and change that is in the nature of vibration or short-term fluctuation,
which, in many aspects of production, distribution, and prices, serves, to
make the course of economic progress undulating and irregular. The'
vibration at times becomes so pronounced that far-reaching social
reverberations result. But to measure and distinguish these undulating
“eycles,” we must first study the underlying trend.

We have seen that the long-term development of an economic system,
such as that of the United States, has occurred in a social, political,
geographical, and international environment. The environmental fac-
tors have conditioned to a large degree the pattern of historical develop-
ment. The expansion of population over a vast continental area,
endowed with exceptionally rich resources and a generally satisfactory
climate, has served to create a partern of long-term change in the Ameri-
can economy that distinguishes it from the experience of other nations.
Our expansion in industry and wealth since the seventeenth century
proceeded upon the basis of land, forest, and minerals capable of exploita-
tion for widely diversified production. Natural growth was augmented
by heavy migration to our shores from Europe. To a large degree, these
continuing additions to our people represented relatively advanced
cultures, with backgrounds of industrial skill and economic initiative,
traditions of opposition to restrictive forms of government, and aptitudes
favoring a pioneering spirit. The spreading of such people over a rich
new area and their ability to create one of the world’s greatest industrial
economies within an astonishingly brief period were facilitated by another
important factor, the insulating effect of great oceans that minimized
the dangers of international friction. In contrast to the developments
of the crowded checkerboard of Europe, our people were long able to
develop a coordinated, unified system of economic life with virtually a
free flow of trade, population movement, and capital investment, little
hampered by nationalistic jealousies, historic antipathies, and the
paralyzing influence of armaments, standing armies, huge military debts,
and the constant threat of destructive warfare.

9
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In introducing our analysis of the economic trend by some discussion
of the growth of American population, it is not intended to suggest that
expansion in numbers must necessarily have a fixed relationship to growth
in wealth or income or living standards. In the early settlement and,
indeed, throughout the Colonial period and for some time thereafter,
business expansion appears to have proceeded at a rate closely paralleling
that of the estimated annual increase in population. In any simple and
largely agricultural community, a large proportion of the economic
effort is called upon to provide the basic essentials of food, clothing, and
shelter. With production mainly the result of manual labor, assisted
by tools and animal power not subject to rapid changes in design or
efficiency, total productivity per capita could not vary from one decade
to the next over a very wide range. The introduction of labor-saving
devices and expansion in variety of products and services during the
nineteenth century has brought about, as we shall presently indicate
in more detail, an important change in the relationship between total
population and total production and trade. One of the features of this
change has been the declining portion of human effort engaged in the
simpler pursuits of agriculture and the rapid expansion of urban and
industrial population. During the course of thesc changes, improvement
in technology and the application of power and improved mechanism
have extended not only to the industries of the cities but to those of the
farms and forests as well. But there have been more recently changes
in the population growth itself that have further widened the divergence
between population and production in the aggregate, and it is of con-
siderable importance to study the dynamics of the human environment
as a factor capable of independently influencing the development of the
economic system in various aspects in the future.

The first Census of the people of the United States was taken in 1790,
and the population has been enumerated every ten years since that time.
During our Colonial period, there were no thorough or uniform attempts
to obtain an actual count of the people. There are in existence, however,
various estimates that have been carefully fitted together and adjusted
by statistical authorities, and from these figures we can derive at least an
approximate pattern of growth as far back as the early years of the
seventeenth century.

If the reader will refer to Chart 1, he will find the data of the American
population depicted in two different ways. Corresponding to the
arithmetic vertical scale shown at the right, the total population at decade
intervals is represented by the middle line. It is impossible to show on
this scale the exceedingly small numbers (less than half a million) during
the seventeenth century. From the early part of the eighteenth century
the curve rises gradually and then describes a rapidly accelerating and
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rather smoothly advancing course. This continues until the moderate
slackening of increase develops in the last decade, ending at 1940. The
lower line on this chart (plotted to the same arithmetic scale) indicates
the amount of net increase in total population during each decade.
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CHART l.—American population growth. The upper curve shows total population
drawn to a ratio scale so that changes in the direction of the curve indicate changes in the
rate of growth. For the Colonial period estimates only are available. The lower curves
are drawn to an arithmetic scale which gives effect to the actual increment per decade.

It should be noted that these are shown as amounts of increase. Although
the curve describes the growth, it does not necessarily indicate changing
rates of growth or percentage variation. The upper line in Chart 1 is
drawn to what is known as a “ratio” scale, the vertical divisions being
logarithmically determined. It is the property of this kind of scale
graduation to show a given percentage change, increasing or decreasing,
by a designated vertical distance. Thus, if figures plotted in this fashion
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result in a straight line, inclined steadily upward, it signifies that during
each interval of time there is an equal distance gained and hence a con-
stant rate of increase. The converse would hold if such a curve formed a
straight line steadily declining.! Hence this type of graphic illustration,
once the principle is understood, shows by the slope of the resulting
curve the rate of change and any tendency for alterations in this rate
of change.

It appears from the upper curve of Chart 1 that in the early part
of the seventeenth century the rate of population growth was very rapid.
On the lower portion of the chart, it is virtually impossible to show the
very small numbers of people in the early Colonies or the rate of expan-
sion. Not until the close of the eighteenth century does this arithmetic
presentation clearly picture the expansion. But strangely enough, just
as the arithmetic curve appears to accelerate most rapidly during the
first half of the nineteenth century, we find that the logarithmic or ratio
curve is beginning to show evidence of some tapering off! In a sense,
the two ways of plotting the same data seem here to become contradic-
tory. The point is that although there was a continuing increment in
numbers until about 1910 (as shown by the lowest curve on the chart),
these additions had for a considerable time failed to produce a constant
proportionate expansion. It is a striking fact that for two centuries,
from about 1660 to about 1860, our total population grew at a rate that
was so nearly constant from decade to decade that the small variations
from this constant rate are barely discernible, even on the ratio curve.
The lower arithmetic curve does not reveal the fact at all, nor does it
show clearly that soon after 1860 the rate of increase per decade was
already beginning to decline. This rate averages about 34.5 per cent
per decade over a period of about two hundred years, but after 1860 it
drops to 26 per cent, then to 21, then to 15, and in the last Census decade
1930-1940, the rate of increase proved to be only a little above 7 per cent
per decade. This relatively sharp decrease in the rate of increase is, of
course, clearly reflected in the lowest curve, indicating the actual amount
of per decade gain. The arithmetic curve of population also begins
finally to show the tapering tendency.

1 According to the logarithmic principle, equal vertical distances may correspond
to logarithms of the actual data, or the actual data may be graduated through a range
from 1 to 10 (or any multiples thereof) in such fashion that the distances separating
the units correspond to the differences between the successive logarithms. As a
result, arithmetic progression by equal vertical distances per unit of time is equivalent
to progression by equal multiples of the actual data. Similarly, equal declines indicate
equal ratios of decrease. Hence the degree of slope of the curve drawn to ratio scale
is immediately indicative of the rate of change, and if the scale is known, it is possible
to read off approximately the percentual change from any point to any other point on
the plotted curve.
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It is important to understand the two ways of illustrating these long-
term changes and to distinguish carefully between rates of change and
amounts of change. There are occasions when the rate of change is
important and other occasions in which the amount of change is more
significant. In following chapters, much use will be made of the ratio
scale in displaying changes in various aspects of business dynamics,
particularly when it is desired to compare the movements of several series
of data.

If we return now to some further analysis of the dynamics of American
population growth, it is interesting to observe that during the past
century and a half of our existence as an independent nation, our growth
in numbers has been much more rapid than that of any important part
of Europe (except Russia). From about the middle of the nineteenth
century, the countries of Europe contributed each year hundreds of
thousands of their people to the growth of the United States. We can
trace the magnitude of this flow of immigration only since 1820; and
unfortunately, there are no complete statistics until recent years of the
number of permanent emigrants. The net figures, down to fairly recent
years, are merely estimates. But the numbers who came into this
country formed occasional mass movements or major waves in the general
tide. In 1854, about 400,000 immigrants arrived, a number equal to
about 1.5 per cent of the existing population. In the early 1870’s, there
occurred another wave. Again in 1882 a high peak of nearly 800,000
was reached, again about 1.5 per cent of the total population. There-
after, the incoming flow was reduced to an average of about 400,000 per
year, but a number of exceptional waves occurred from 1905 to 1907,
around 1910, and, finally, just before the outbreak of World War I.
From that time the flow of immigration has been greatly reduced as the
result of legislation first passed in 1921, followed by still more restrictive
laws in 1924. Since 1923, when about three-quarters of a million of net
immigration occurred, there has been a rapid reduction in net additions
from foreign countries, and during the last decade there were several
years of net loss as the result of these movements.

If we refer again to Chart 1, it will be seen that the lowest line, showing
actual numbers added to the population each decade, proceeds with
occasional fluctuations, while the total population line still rises smoothly.
This illustrates the general principle that the changes from time to time
in a total magnitude or a stock or inventory tend usually to be of a much
more fluctuating pattern than that of the aggregate itself. The latter
is an accumulative series; the former reflects net differences. This,
again, is a useful elementary principle that should be kept in mind in the
dynamic analysis of economic variables. In terms of population, we
do not, of course, have records of the actual population based on actual
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enumeration at annual intervals; the Census count is made only at 10-
year intervals. But from estimates that can be worked out on the basis
of birth rates, death rates, net immigration, etc., it appears that the
minor fluctuations in the amount of net population increase from year to
year have been accounted for primarily by the fluctuations in migration
from and to foreign countries. It will be seen in Chart 1 that the curve
of additions to the population reached its highest point in the decade
ending at 1910. The additions in the following decade, ending in 1920,
were somewhat less because of the intervening years of World War I,
which directly affected migration, and also a rise in the average death
rate attributable directly or indirectly to the War. But in the decade
ending at 1930, the net increase changed little, in the absence of the
previously unrestricted flow of immigration; in the last decade, ending
at 1940, some portion of the sharp decline in the amount of increase in
numbers resulted from the existence during much of that decade of a net
deficit in immigration.

FACTORS INVOLVED IN POPULATION GROWTH

More fundamentally, of course, the rate of growth in the population
must be traced to the three basic factors: the area comprising the national
domain and its qualitative characteristics, the birth rate and the death
rate. So far as the physical expanse of the nation is concerned, it can
be said that during our entire history, the land available for development
and production has represented a high ratio to numbers in comparison
with the ratio in all other important civilized countries. Beginning with
a domain comprising close to 900,000 square miles at the beginning of our
national existence, there were but three important continental additions
in the subsequent period. The Louisiana Purchase in 1803 brought the
territory up to about 1,700,000 square miles; some rather minor additions
were made in 1819; the addition of the Texas and Oregon areas in 1845
and 1846 combined to bring the area to nearly 2,500,000 squarc miles.
Shortly thereafter, in 1848, the territory acquired from Mexico brought
the total close to 3 million square miles. Since 1853, when the Gadsden
Purchase brought the total slightly over that figure, there has been no
significant addition to the national domain so far as continental United
States is concerned, and we shall confine our attention to this part of our
territory. So far ahead of the growth of population has been this vast
expanse that the various additions have not reflected themselves clearly
in the growth of population. Significant, however, is the fact that unless
the United States acquires outlying possessions in addition to the approxi-
mately 700,000 square miles now administered outside the continental
boundaries, any further growth in numbers will occur under conditions
of more intensive use of the resources comprised in the existing domain.
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To examine thoroughly the various factors entering into the relation-
ship of natural resources to number of people would carry us rather far
afield; but it is obvious that the problem is one not merely of area and
numbers but rather of the kind of people and the kind of technology that
motivate the productive processes. This country has never been faced
with the kind of problem envisaged by Malthus, the British social
philosopher, and his followers in the early years of the last century—the
problem of declining sustenance and productivity that might result
from exhaustion of resources and particularly of food supply. Part of
the reason for this long-continued freedom from any such imagined
deficiencies is found in the rapid strides that have been made in applying
mechanical devices and improved methods to the land, the forests, and
the mineral resources at our disposal and to the transporting of their
products. At the same time, it must be remembered that there is under
way a counterforce in the nature of deterioration of agricultural land
through erosion, improper drainage, and exhaustion of important chemical
properties; meanwhile, new mineral and even petroleum output is being
obtained from resource discoveries made at longer and longer intervals
of time. The physical frontiers have been pushed practically to our
geographic boundaries. Henceforth the quality of our technology, pro-
ductive organization, and utilization of resources must replace the hap-
hazard rough and ready wasteful pioneering of an earlier day if per capita
real-income progress is to continue in the future. The possibility of add-
ing to readily available natural resources by appropriation of outlying
territory is becoming remote, although trade relations with Latin America
may ultimately provide some addition to supplies of various basic mate-
rials or advantageous items.

We now come to the human factors—the birth-rate and death-rate
trends, the age grouping within the population, and migration tendencies
occurring within our boundaries. The slowing down of the rate of popula-
tion expansion, beginning as early as the decade following the Civil War,
is attributable mainly to the fact that the average birth rate per thousand
of total population has declined somewhat more rapidly than the average
death rate. In 1800, it is roughly estimated, the birth rate might have
been as high as 45 or even 50 per thousand of total population. By 1880,
the rate appears to have declined to the neighborhood of 35 per thousand;
and further gradual decline had brought the figure down to about 24 by
1920. We cannot be entirely sure of these figures, since the official
“registration’’ of births, although undertaken in a few states early in the
last century, was not accomplished on a nation-wide basis until 1915,
since which year the statistics have become increasingly reliable. This
substantial progressive decline in the birth rate has, of course, been a
world-wide phenomenon. In many other countries, such statistics have
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been more carefully recorded, and they leave no doubt that changing
ways of life, improving standards of living, and, particularly in recent
years, the exercise of voluntary control of family size have been important
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CHART 2.—Urban and rural population growth in the United States.

factorsin all advanced countries. Since 1920, the decline in the American
birth rate appears to have accelerated, and this particular change appears
clearly to have been due to a spreading knowledge of means of contracep-
tion, facilitated by the increasing concentration of population in urban
and metropolitan areas.
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The birth rate has always been higher in areas having a high propor-
tion of foreign-born persons and in most of the rural areas of the country.
The normal trend has been for the cities to absorb the rural surplus.
In Chart 2, it will be seen that the population growth in the urban areas
for more than a century has been relatively faster than the total growth,
whereas the expansion in the rural and farming population has tended to
slacken—to such an extent, in fact, that it may be considered now
virtually stationary. The rural reservoir of population is thus no longer
being steadily increased, and it is quite possible that hereafter the
deliberate control of numbers may spread to all sections, along with
other evidences of more advanced living standards and the displacement
of labor by machines in farming.

Turning now to the essential data of death rates, we again are con-
fronted with the necessity of making rough estimates for earlier years,
since the progress of systematic recording for this, as for many other
aspects of economic and social change, has been slow. It appears, how-
ever, that from a rate probably in the neighborhood of 20 per thousand
at the beginning of the last century, there followed a declining tendency
sufficient to offset the parallel decline in the birth rate. Hence the excess
of births over deaths, along with immigration, sufficed to maintain a fairly
steady expansion at the rate of over 34 per cent per decade as far as 1860
or thereabouts. Since then, and particularly since about 1920, the aver-
age death rate has not fallen so rapidly. Continuing sharp decline in
the death rate of infants has been offset by a less favorable showing in the
higher age brackets. To this should be added the fact that the popula-
tion is gradually growing older. This alone will, of course, contribute
to a probable stabilizing of the death rate during the next generation,
and beyond that there may even be some rise in this rate. The latest
available figures point to a crude birth rate averaging about 17.5 per
thousand of total population and a crude death rate of about 10.5 per
thousand. Since 1933, both the birth and death rates appear to have
increased slightly; the death rate, in fact, appears close to a level that,
on the basis of the experience of other countries having relatively low
death rates, appears close to the optimum figure not likely to be lowered
appreciably in the future. The birth rate may perhaps be expected to
decline further, although perhaps not so rapidly as it fell in the decade
ending at 1930. There will be a pinching out in future decades of the
excess of births over deaths, and the point of equilibrium will mark the
time at which further increases in population, apart from migration or,
conceivably, enlargement of the national domain or easily available new
resources, will be at an end. Although it is so commonly assumed by
those who have not examined these facts and tendencies that growth
always goes on and on and the trend of population is always pointing
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upward, there seems no escape from the conclusion that this growth will
henceforth taper off rapidly.

If we examine for a moment the internal structure of our population
in terms of age groups, as illustrated in Chart 3, it is interesting to see
that there has already occurred a slight decline in the number of persons
under 20 years of age. There has also been some increase in the number
of people aged 65 and over. In fact, the proportion of total population
coming within the age group under 20 has been steadily declining for more
than a century, and the upper age group, 65 and over, has been relatively
gaining. It is the belief of close students of this subject that in the future
the proportion of population above the age that roughly limits the most
productive period of human life will increase rapidly, while the number
of young persons, below the productive age group, will diminish. The
middle group, aged 20 to 44, has for a long time remained relatively
constant; in fact, in the past forty or fifty years, it has slightly increased
proportionally. Itisexpected that this group will continue without much
change for another forty or fifty years.

From what has been said, it might be concluded that, since the middle
age group is the productive, or perhaps we should say reproductive,
group, its contribution to numbers through natural fertility, apart from
other factors, would remain relatively constant. Such, however, is not
necessarily the case, since within this segment the ‘“‘modal” or most
typical age will be gradually rising so that a gradually contracting part
of that middle group will be capable of making population contributions
paralleling those that were made in previous decades. This intragroup
change has not been altogether clear to many people. The probably
gradual shifting in age composition or in the weighting of the average
within the middle age group will have its own distinct effect upon the
future net fertility rate. The changes already taking place in the age
composition and those that will certainly occur in the future have, of
course, some important implications with respect to economic and busi-
ness affairs. These matters, along with the significance of the general
population trend as it may be projected into the future, will be discussed
in later chapters in the light of many other dynamic features and char-
acteristics of our economic system and its political environment.

GEOGRAPHIC SHIFTS IN POPULATION

The shifting of population from the rural areas to the cities is a phase
of this subject in which we can observe economic factors and population
conditions interacting one upon the other. As farms become mechanized
and as moderate-sized industrial communities establish themselves some-
what apart from the metropolitan concentrations (partly as the result of
lessened dependence upon steam motive power), we can expect more
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of the rural people to be brought within the influences of an essentially
urban type of life. This tendency is generally also an influence in the
direction of further reducing the natural birth rate. At present there
is still a relatively high rate of reproduction in the Southern States. But
even in this section the net fertility is already being reduced more rapidly
than heretofore by the development of new Southern industries and the
decay or transformation of the older forms of Southern plantation agricul-
ture. An excess of births over deaths per thousand of population ranging
from 10 to 15 in the Carolinas, Mississippi, Georgia, and Kentucky is not
likely to persist indefinitely. In other words, the great reservoir of
human resources and labor supply that for so long contributed to metro-
politan growth will presently cease to be a source of population for urban
expansion.

The movement from farms to cities and from cities back to farms is
one upon which fairly good recent statistical estimates exist, at least for
the past twenty years or so. From 1920 to 1930, there was a net move-
ment from the farms to cities, but from year to year there was considerable
fluctuation in this movement. In 1932, the cityward movement was
actually reversed, and although since then there seems to have been a net
movement from farm to city, it has been upon a scale much reduced
from that which previously prevailed. The Great Depression of the
1930’s kept more people on the farms where governmental efforts to
restore income achieved a measure of success sooner than was apparent
in the industrial urban centers. The urgent call of the national-defense
industries for workers, beginning in 1941, however, will again produce
some additional rural exodus, possibly of permanent character.

We have noted two ‘‘reservoirs’’ of population from which American
industry, and more particularly the urban centers, have recruited popula-
tion—an alternating and variable flow of people from abroad and a flow
from farms to cities. But neither of these is longer capable of contribut-
ing to urban growth on the scale witnessed in the past. In fact, some
of our largest metropolitan areas have already been shown by the Census
of 1940 to be no longer growing or actually to be losing population,
probably to the immediate surburban periphery.! It does not seem
necessary to assume radical future changes in existing immigration
restrictions or any such back-to-the-land social movement as is pictured
by some observers who believe that our Federal Government policies
are pointing the way toward resumption of a rustic static civilization

1If prevailing birth and death rates at each age level continue unchanged and if
no net migration from country to city should occur, the Bureau of the Census esti-
mates that urban population will decline about 24 per cent per generation, whereas
farm areas will increase about 36 per cent and rural nonfarm areas will increase about
16 per cent. This is on the basis of preliminary analysis of the 1940 Census data.
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comparable to that of the Middle Ages. Hence the rate of natural
increase and the death-rate outlook is important. Within our large
cities it should not be overlooked that the death rate has not been brought
under control to an extent compatible with what we may expect of the
progress of medical science. We have successfully lowered the rate of
deaths from some diseases, particularly the fevers and tuberculosis; but
heart disease, cancer, and deaths from automobile accidents, all of which
appear to flourish in crowded cities or to develop from the strain of
metropolitan existence, are claiming larger percentages than twenty years
ago. On the other hand, infant mortality, which has been cut drastically
in the last quarter century, is still twice as high in the United States as in
New Zealand. Possibly the further survival gains that can be expected
will for a period of time counterbalance the shrinkage in the birth rate
itself. One of the important economic factors bearing upon this expecta-
tion is, of course, the growing public concern and expanding governmental
effort to enlarge the share of national income accruing to the lower income
and wage-earner groups. Although we cannot be sure that these meas-
ures will be as effective as some have hoped, they will doubtless contribute
in some measure to that raising of living standards that appears invariably
to result in better medical care of infants and young children, but at the
same time the raising of standards of living seems to contribute directly
to fewer births per family. To estimatc the net results requires, as we
shall presently sce, careful statistical technique.

There are several additional factors capable of introducing year-to-
year changes in population increment in the nature of variations in family
status. One of these is the marriage rate. Through the years this rate
varies in close response to observed changes in economic prosperity and
employment opportunities. Although here again our statistical data
are not wholly satisfactory or complete, we can piece together enough
of the picture on the basis of selected industrial areas to verify this belief.
During a period of depression marriages are deferred until times improve.
The number of new families initiated is thus a minor variable and one
that is capable of producing some degree of acceleration of the prosperity
phase of the business cycle, just as the postponement of marriage tends
to contribute to the decline in certain types of business and construction
activity. A somewhat similar factor is found in the manner in which
“families” live together in larger or smaller groups. During severe
depressions there is a greater tendency for both single and married sons
and daughters to live with parents or other relatives as a measure of
economy. This forms an influence unfavorable to building activity, the
furniture industries, and even the sale of automobiles. As the unscram-
bling process develops with improvement in business conditions, the
pumber of family units increases. The constituent groups separate out
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into individual places of abode. The reader must therefore observe that
what is said about the broad trend of the total population may not be
true of the number of family units. According to the most recent data,
there seems to have been an increase in the number of occupied dwelling
units (which may be taken as more or less representative of family units)
of over 16 per cent since 1930. This is more than twice the rate of increase
in total population. Presumably this increase in family units occurred
mainly as a result of the improvement in general conditions following
1933. Since the building of homes, as we shall presently see, is an
extremely important and basic segment of American industry, the
dependence of this industry upon number of families rather than number
of people is a significant economic fact.

Still another aspect of the dynamics of population deserves a brief
word. The migration of people in considerable numbers is not, of course,
restricted merely to the farm-city movements. Industry today is
decidedly in a state of flux, and there are many potent influences that
attract workers and their families now to this section, now to that.
More than twenty-five million individuals now reside in states other
than those in which they were born. The war program of the nation
that is being initiated as this is written has already produced significant
migrations to new industrial areas and rapid enlargement of some existing
centers, especially the smaller communities. The population trend,
therefore, in a given area may be widely at variance with the general
trend. For a localized area, it may therefore be difficult to project the
growth into the future with any degree of accuracy. The most effective
approach to this problem probably lies in the careful analysis of the
various occupational incentives that are attracting population to the
locality and the conditions in other parts of the country that may motivate
people to leave those sections.

These problems are of considerable importance to particular states,
such as California, where the natural rate of population reproduction is
extremely low and where virtually all the increase in population in recent
decades has been due to migration into the state. In tracing the origin
of these mass movements, there is to be considered, on the one hand, the
rise of a succession of major industries on the Pacific Coast—petroleum,
fruits, motion pictures, textiles, and, lately, aircraft production. On the
other hand, there has been for several decades a substantial westward
movement from the Mississippi Valley and, more recently, the Southwest,
partly motivated by the desire of the retired farmer to find a pleasant
climate for his declining years and, more recently, representing destitute
refugees from wind-swept and depleted soil and the swift encroachments
of mechanized cotton culture upon helpless workers in the cotton belt.
We find evidence also of other recent shifts within the national borders.
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There is a tendency toward less than average growth of urban population
in the Northeastern and Middle Atlantic sections and a relatively higher
rate in the Southern Atlantic and Southwest areas, where industrial
development has been accelerating. A solid block of states, North
Dakota, South Dakota, Nebraska, Kansas, and Oklahoma, lost population
from 1930 to 1940.! In connection with the growth of individual cities,
it is interesting that not only economic conditions but also political factors
are potent factors in migration. The Census of 1940 disclosed that rather
generally the capital cities of the country revealed considerably faster
growth during the decade than cities that did not contain governmental
seats. Washington, D.C., and its environs represent a conspicuous
example, with the highest rate of growth of any large American city in
that period.

ESTIMATING FUTURE POPULATION

Let us return now to the problem of projecting estimates of the total
population into the future, This problem might appear to be relatively
simple, because the historical trend of population exhibits so consistent
a pattern of change, and the variation occurs so gradually. From the
curves in Chart 1, the statistician might be tempted to project extensions
ten, or twenty, or fifty years in advance merely by the graphic device of
sketching out a curve in a direction such as to complete the pattern down
to the present. Such a purely graphic method, carefully used, would
probably prove superior to an assumption of constant amounts of increase

! For local areas, it is of some assistance in gauging the population drift and plan-
ning adequate regional facilities to be able to estimate the size of the population at
annual intervals. It is possible to approximate the population of a county or city by
using data of the number of children enrolled in the public schools. This information
is collected in many states. From it estimates of the local population can be derived
by observing the long-term trend of the ratio of school enrollment to total numbers
and converting enrollment into population with a correction for this trend. The
Taz Digest, a periodical published by the California Taxpayers’ Association, presents
interesting estimates developed by Paul V. Lane and his associates for the county
population figures in California and based upon this method. These project the
official Census data to the current year, and some short-range forecasts are also
published. Caution must be used, of course, in view of the fact that there is a gradu-
ally changing ratio of children to total population in most areas, and allowance for
this trend is nccessary. But the method is superior to that frequently employed,
which averages the results of changes in utility meters, directory counts, and similar
correlates of population that individually are less satisfactory than school enrollment.
A formula long used by the Bureau of the Census for current population estimates,
beyond enumeration years, involved merely short projections of previously observed
increments or ratios of change. The results proved to be increasingly inaccurate
beyond a few years from the Census count, and the method has therefore been
abandoned.
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per decade. This certainly is no longer realistic. Extensions from the
present time forward would prove accurate if we happened to hit upon
just the right amount of decrescent advance followed by stability and
in the proper time period.

It might also be assumed that the per decade amount of future popula-
tion growth would gradually step down in a manner substantially revers-
ing the earlier positive increments, as seen in the lowest curve in Chart 1.
Such an assumption is, in fact, made by some statisticians who argue
that the increments during a long period tend to develop a certain
symmetry. They employ for projection purposes curves developed from
mathematical formulas of the so-called “logistic”” type. These permit a
curve to be fitted to the historically observed data and continued forward
in progressively smaller increments of increase that essentially duplicate
the decreasing declines toward zero if the observer traces the earlier
record backward to the beginning. The curve thus undergoes a sym-
metrical inversion of pattern, approaching a more or less assumed upper
limit and with the general form of an elongated “S.” Mathematically
these curves are equivalent to an integration of the ordinates of a ‘“normal
distribution” of growth increments in a symmetrically bell-shaped design,
with the highest growth increment at the middle and progressively smaller
increments tapering off on either side. This function has been used as a
device to express the pattern of multiplication of numbers in any limited
environment, by the noted biologists Lowell J. Reed and the late Raymond
Pearl.!

In their use of this mathematically determined extrapolation, Reed
and Pearl have relied very heavily upon evidence drawn from populations
of fruit flies raised in bottles and other similarly restricted populations
of a very simple biological order. In such instances it is readily assumed
that expansion beyond a certain limit becomes impossible in view of the
established limitation of space and nutrition. Observations from such
cases may be misleading when applied to far more complex human popula-
tions living in cnvironments capable of a high degree of voluntary control
and even expansion through the exercise of even rudimentary intelligence.
Many statisticians who are skeptical of this mechanical principle believe
that the equations may be beautifully symmetrical and the future points
on the curve of population may issue from a function conforming exactly
to the pattern of past history; but oddly enough, it is entirely possible to
devise for a given population record more than one plausible equation or
logistic curve, with many alternative extrapolations! Whether the

1 Another statistical form of the logistic type of equation for the fitting and extra-

polating curves of growth assumes that the increments are distributed logarithmically
rather than arithmetically.
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observer accepts as valid his highest or lowest future estimate then
becomes a matter of judgment rather than of mathematical objectivity.
Most extrapolations arrived at by this method seem to have reached
much higher future estimates than have been either reasonable in the light
of other evidence or verified by subsequent experience. The Reed-Pearl
forecast of the United States population made for the year 1940 was
136 million, but the actual count was less than 132 million. They reached
a figure of 175 million for 1980 and an ultimate maximum of 197 million.
These figures may be contrasted with the results of other methods that
will be outlined below. We need not, however, go quite so far in con-
demning this gencral approach as A. B. Wolfe, who has referred to it as “a
sort of fatalistic law somehow distilled by the alchemy of mathematies.”!
The curve-fitting method does provide a formal pattern that population
movements over centuries of time seem to follow in a general way, and if
utilized with discretion in projecting the subgroups of a total so that the
total estimate for future years may be derived by summing up the seg-
ments in terms of logistic or similar formulas, the results can be at least
a useful auxiliary check upon other calculations and a way of setting
limits of probable range for very distant future periods.

In contrast to the foregoing more or less mechanical projection of
population, another type of method has been developed to which we may
apply the term ““analytical.”’” This is the method that has been skillfully
used by the Scripps Foundation for Research in Population Problems,
directed by T. K. Whelpton and W. S. Thompson. The essential feature
of this analytical approach is the breaking down of the problem into
fundamental elements and the making of various detailed estimates that
are finally assembled into the aggregate forecast. The population process
is visualized as essentially biological, and such aspects as birth rate,
death rate, age composition, racial characteristics, and distinction of
foreign born from native born are followed out in considerable detail
and upon several alternative assumptions covering the less easily predicta-
ble conditions, such as net immigration. In extrapolating the course
of the birth rate for a given segment of the people, we are, of course,
dealing with psychological elements, changing customs, and complex
economic and regional shifts affecting living standards and the importance
of having or not having children. Death rates, on the other hand, are
variables representing primarily the progress of medical science and other
surrounding social conditions that may be independent of the decisions
or standards of individuals. But if changes in these major elements
in the problem are found to be progressing according to definite trends
and can each be projected ahead, with recognition given to gradual
changes in the age composition for various major groups and types of

! Quarterly Journal of Economics, August, 1927.
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people and reasonable assumptions with respect to future net immigra-~
tion, the final results are likely to be fairly reliable.!

In thus breaking down the problem, it is best to deal, not with the
crude birth rates and death rates in terms of the total population but
with reference to specific rates, such as births to various groups of women
at various ages. Deaths can likewise be analyzed, age group by age
group, to throw light on specific past trends. In so doing, it becomes
apparent that as a population becomes gradually older this fact in itself
will have an effect upon the crude death rate, regardless of changes in the
specific death rate for each particular age group. Since the annual figures
for births and deaths are now available (and have been available since
1933) for every state, it is possible to obtain detailed survival rates and
fertility rates by areas as well as by nativity and racial groups. The
Whelpton-Thompson estimates are made up by five-year continuations
of the experience observed during 1930-1934. The tendencies of that
period were then carried forward in the detailed table by reference to
trends found in larger groups of population, extending further back, and,
of course, by the use of general observation of current developments and
some reference to the conditions obtaining in various foreign countries,
the latter to establish extreme limits. These authorities acknowledge
that the future estimation of birth rates, either general or specific, involves
many difficulties and assumptions requiring judgment. It is not a
purely statistical problem. All the more is this true of assumptions
regarding future immigration.

As a result of this analytical step-by-step, group-by-group integration
of detailed projections, Whelpton and Thompson were able to obtain a
variety of future estimates as far ahead as 1980. These are available
for the entire country, for each state, and for various age groupings. The
results were worked out between 1934 and 1936 and were published in a
series of monographs by the National Resources Committee during 1937
and 1938.2 If we refer again to Chart 1, we shall find several of these
estimates drawn to both ratio and arithmetic scales. The projections all
extend to the year 1980. The highest estimate at that year represents
assumptions of medium birth rate and mortality rate and a net annual
immigration of 100,000 persons. The probable 1980 population on these
assumptions is 158,967,000. If we estimate in the same manner but
allow for no net immigration, the total population of 1980 would probably
be no more than 153,628,000. If low average fertility is assumed, with

t For a description of the calculations made by Whelpton and Thompson, see the
Journal of the American Statistical Association, September, 1936, pp. 459f.

2See ‘“Problems of a Changing Population,” National Resources Committee,
Washington, D.C., May, 1938; also, ‘ Population Statistics,” by the same Committes,
October, 1937.
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medium estimates for mortality and no net immigration, the maximum
number would be expected about 1960, with a population of approxi-
mately 140 million. An intermediate estimate, if relatively low average
fertility and also low mortality are assumed but if an allowance for net
immigration of 100,000 a year is included, would date the maximum
growth at about 1970, with a population of 146 million.

The Scripps Foundation projections, therefore, as they now stand,
based upon assumptions and calculations made about 1935, previous to
the actual Census figures of 1940, point definitely to a more rapid tapering
tendency for continental United States. The four estimates that appear
to represent the most probable of the various assumptions and expccta-
tions range from a low figure of about 134 million to a high figure close
to 160 million at 1980. Estimate 3, resulting in the lowest of these four,
as of 1980, is found to coincide almost exactly with the actual Census
result for 1940, namely, 131.9 million.? If this particular estimate is
carried forward, it indicates that well within a generation the country
will reach its maximum population. It is well within the range of
probability that there may be some net immigration during the next
twenty to forty years, for the results from 1930 to 1940, during which
period there was a net deficit of 200,000, may conceivably have repre-
sented exceptionally unfavorable conditions with respect to migration
to this country.? But the medium estimatc 2, indicating a population
of 153,628,000 at 1980, with no allowance for immigration, scems on the
whole a fairly safe figure to use for practical projection purposes.

Various other estimates could be cited, some of them reaching a figure
close to 200 million of population at 1980 and maximum numbers beyond
that date; others result in the expectation of less than 120 million in
1980. Perhaps the most extreme lower assumption would be arrived at
by the crude graphic device of extending through another decade the
curve of increments shown in Chart 1. This is seen to decline sharply
at 1940; extending it in a straight line to 1950 would bring us practically
to zero. This would mean that national growth might be already close
to its maximum. It must be remembered that such simple graphic
extrapolations may lead us into error, inasmuch as the increment or net
addition to the total population each decade has previously pursued a

1 The actual Census figure is 131.6 million, as of Apr. 1, 1940; but all the data that
we have been summarizing express the population as of July 1. The Bureau of
the Census estimates that as of July 1, 1940, the population amounted to 131.9 million.

2 In addition to the four estimates that were selected for special attention here,
there are available twelve other Scripps Foundation estimates, represcnting various
combinations of fertility, mortality, and immigration assumptions. Some of these
are based on an expectation of high fertility and high mortality or other assumptions
that do not appear entirely reasonable and, indeed, are not considered by Whelpton
and Thompson as sufficiently realistic to deserve much emphasis.
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somewhat fluctuating course, and a similar extension of the results in any
particular decade would not have produced an accurate figure for the
succeeding decade.

As the official Census data of 1940 are analyzed, it is indeed already
becoming apparent from samplings that we should expect the future
course of our population (barring territorial alterations) to veer toward
the more conservative estimates. If present birth and death rates con-
tinue, it is the preliminary expectation of Director W. L. Austin! that
the white population will actually decline within a generation by as much
as 5 per cent, whereas the nonwhites may increase by 7 per cent. The net
result would be a failure of the whole population to maintain its numbers
to the extent of about 4 per cent per generation. Since 1930, the net
reproduction rate declined from 111 to 96, approximately. This would
roughly exemplify the Scripps estimates for 1960-1970 maxima between
140 and 146 million.

Before concluding this discussion, it is of interest to notice the forecasts
of population by age groupings as they were prepared by the Secripps
Foundation for the National Resources Committee. If we refer to
Chart 3, these projections will be found condensed into three age classes:
persons under 20 years, those aged 20 to 44, and those 45 and over. The
projections are shown for assumptions as to natural increase and immigra-
tion as already included in Chart 1 and represent the upper and lower
range of the assumptions therein included. It will be seen that the group
aged under 20, in accordance with the lower of these two sets of assump-
tions, namely, low fertility, medium mortality, and no net immigration,
would steadily decline until by 1980 their numbers would be somewhat
less than in 1890.  According to the upper estimate, if medium factors of
natural increase and net immigration of 100,000 per annum are assumed,
the decline in this younger group would be distinetly less rapid, but there
would be no tendency to resume the increase that appears definitely to
have ceased somewhere between 1920 and 1940. The middle-aged group
would be expected to hold its own until about 1950, and in accordance
with the lower forecast assumptions, it would then decline almost as
rapidly as the numbers of the youngest group. This is shown a little
more clearly in the upper section of Chart 3, where the various series
have been plotted on ratio scales in two separate sets of curves corre-
sponding with higher and lower assumptions. According to the higher
set of assumptions, the middle-aged group would almost hold its own as
far as 1980 and in this respect would be expected to describe a rate of
change corresponding closely to the actual numbers in the lower group.

1 Census Bureau release, January 31, 1941. See also in this connection the

Presidential Address by Raymond Pearl on The Aging of Populations, Journal of the
American Statistical Association, Centenary Celebration Proceedings, March, 1940.
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The numbers in the oldest group would not be expected to reach their
peak even by 1980 on either of the assumptions.

The lower section of Chart 3, in which the three classes of the popula-
tion have been shown superimposed, one upon the other, on an arithmetic
scale, vividly demonstrates the relative total size of the oldest age group
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CHART 3.—United States population by age groupings. The upper curves show the
growth and projections for each of the age groups relative to 1850. The lower curves, on
arithmetic scale, show the age groups superimposed. The medium and low projections
correspond to forccast estimates 2 and 3, respectively, as shown in Chart 1.

as it expands through the coming decade and the extraordinary contrast
with its numbers as they stood at the middle of the last century. We are
truly becoming an “older” country. There is little question that prob-
lems relating to the adequate support and care of these large numbers of
old persons in our population will bulk large in economic and political
affairs in the future. Another interesting and important point that is
illustrated in Chart 3 is that the most productive group of the population,
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aged 20 to 44, will continue to enlarge the numbers seeking employ-
ment probably for at least another decade, and the youngest group, which
also includes many who are entering industry and seeking employment,
will also continue to be increasing for another decade, anticipating further
expansion in the jobs available to the extent of four or five million during
the decade. Obviously it is enormously important that industry and
trade be in a position to furnish to this still growing segment of our most
productive people the full opportunities for work that they have a right
to expect.

All the foregoing figures and estimates pertain to the population of
continental United States, excluding the people living in the various
possessions, such as Alaska, the Philippines, Hawaii, Puerto Rico. As
this is written, the world is in a state of unprecedented flux and revolu-
tionary militarism, the results of which during the coming generation
are difficult to appraise. From this stupendous turmoil there may well
be shifts of peoples and even changes in many political boundaries, which
a few years back might have been considered beyond the realm of possi-
bility. Perhaps we have in this global warfare still another reason to
lean toward the conservative in estimating population.!

1 See in this connection P. M. Hauser, The Effects of War on Population and
Vital Phenomena, American Journal of Sociology, November, 1942.



CHAPTER 3
THE GROWTH TREND OF PRODUCTION AND TRADE

The discussion of population trends has developed several significant
points. The growth of numbers within the boundaries of the United
States has revealed a high degree of continuity, describing a smoothly
flowing curve. If the entire record and the most reasonable available
estimates of future trend are taken into consideration, the over-all
pattern seems more or less typical of the general organic growth process—
relatively small increments at first, then rapidly increasing increments to a
certain stage, and, finally, tncrements that begin again to slacken and then
decline to zero or to negative values.

During the course of national expansion over the centuries, the size
of the population and the momentum of its increase have interacted with
factors in the economic environment. The progress of scicnce and
applied technology have in some measure accounted for the population
growth. On the other hand, the number of available workers has
contributed to the various incentives bringing about the expansion of
productive capacity, industrial diversification, and trade activity. Our
fabricating capacity (as distinet from purely extractive production) has
tended to be concentrated in urban communities, and these enjoyed a
much more rapid rate of increase than the rural areas during the nine-
teenth century and a portion of the twentieth. In one scnse, however,
this tendency has met opposing factors with respect to future growth in
number of people. Although urban life has contributed to a lower death
rate as well as the enhanced productivity capable of supporting a larger
population, the birth rate in the cities, almost the world over, has tended
to decline, principally as the result of voluntary control of family size.
As we turn our attention to an examination of the material and economic
phases of national growth, we shall become conscious of continuing
developments in the processes of production, sources of motive power,
and the facilities for transport, which may tend to modify or even reverse
the long-standing social urge toward city life and escape from the open
countryside. We shall have occasion to refer to several important aspects
of this interrelationship between technology, on the one hand, and
population on the other. We shall require some basis for expressing the
significance of the broad results of our magnificent technical progress
over the years upon productivity per capita. What has the average

30
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American gained from secular progress? Has growth in total output of
useful wealth kept more or less in step with the growth of population,
or to what extent has it been falling behind or advancing more rapidly?
These are questions of fundamental importance, and we shall now give
our attention to further measurements, again covering the broad aspects
of our economy as a whole, to provide factual background for analysis
and conclusions.

THE PROBLEM OF MEASUREMENT

To measure the long-term development of the nation’s productive
power, or, rather, the aggregate creation of useful goods and services, is
much more difficult than to depict from Census records the smoothly
flowing course of total population. One reason for beginning with the
discussion of population trends was to familiarize the reader with the
general concept of trend as shown by data not expressed in terms of money,
extending over an exceptionally long period. We found a high degree of
continuity, but in no economic elements do we find suc