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Preface

I have come to this subject from an interest in the problems of our own time, some of
which began in this period (such as the economic development of the tropical countries,
or the economic difficulties of Britain) and others of which show marked correspondences
(such as twenty years of worldwide inflation, international recessions, the struggle of even
the richest countries to maintain fixed exchange rates for their currencies). This interest
declares itself in brief comments scattered through the book comparing then and now.
However, my main purpose has been to try to find out what actually happened—a difficult
enough task—and I hope that the reader will not be distracted by the occasional reference
to the preoccupations of our own times.

The chapters are of varying technical difficulty. Chapter 1 is intended as a simple intro-
duction for people who are not familiar with the history of trade cycle analysis; others will
find all they need in the synopsis which precedes the chapter. There are many places where
the flow of the argument is interrupted for intensive discussion of some particular problem.
The device of preceding each chapter with a synopsis is intended to help the reader to rec-
ognise the sequence of ideas in each section.

In writing this book the hardest and most time-consuming task has been to assemble the
statistical appendices, without which it could not have been written. As the reader will see,
I have remade the British index of industrial production, and made a new index of British
real income. I have also had to make certain revisions of the available indexes for France,
Germany and the United States. Since other writers will be continuing this process long
after this book is finished, as well as producing similar series for other countries, I am only
too well aware how tentative are the conclusions I offer here, and apologise in advance for
the number of times that they are introduced by ‘conceivably’ or some similar evasion.

There is no separate bibliography. A bibliography of materials relevant to the expansion
of the world economy would fill a book this size, and take years to prepare. Instead the
Notes and Appendices contain extensive references to the materials used, which are further
identified in an Index of Authors.

How does one record one’s intellectual debts after nearly forty years of reading, teaching
and listening to other economists, and non-economists as well? All I know I have learnt
from other people, and from reflecting on what they have said. This manuscript has been
read by two of my colleagues at Princeton University, Professors W.J.Baumol and Wallace
Oates whose penetrating advice I am glad to acknowledge, without committing them to
what has emerged. I have had wonderful secretarial and technical assistance in the Princ-
eton Research Program in Development Studies from Geraldine Kavanagh, Alice Anne
Navin, Wanda Prorock and Dorothy Rieger. I have relied on Marion O’Connor for informa-
tion on wheat production, and her paper on this subject appears as an appendix.

W.A.L.
Princeton
December 1976



Contents

Preface viii
List of Tables in the Text xii
List of Tables in the Appendices xiii
Charts Xiii
Prospectus 1
The Engine of Growth and its Pulsations 3
The Kondratiev Price Swing 9
Challenge and Response 13
The Juglar Pattern 17
The Seventies 18
The Eighties 24
The Nineties 40
The Upswing of Prices 47
The Kondratiev Price Swing 52
The Investment Ratio 53
Technical Interlude 55
Industrial Production 61
Agriculture 63
Gold Production 65
The Supply of Money 70
The Check to Real Wages 77
Productivity 78
Distributive Shares 81

The Cost of Living 88



Contents

Money Wages

The British Climacteric
Growth Rates

Investment
Foreign Trade
Productivity
Innovation

The Rate of Growth

Population

Skills

Physical Resources
Markets
Urbanisation

Capital

The Growth of Knowledge

Challenge
The Industrial Option

International Trade
International Investment

International Migration

The Factoral Terms of Trade

Response

The Countries of Temperate Settlement

Tropical Trade
Tropical Development

Epilogue

The Greatest Depression 191348

The End of Dualism?

Strategy

89

94
94
97
99

104

109

115

116

117

120

121

124

129

133

136

136

144

153

158

164

170
172
175
190
198
198
201
206



Contents  xi

Appendix I: British Statistics 217
Industrial Production 222
Gross Domestic Product 229

Appendix II: Core Industrial Production 238
France 238
Germany 239
USA 243
The Combined Index 245

Appendix III: Miscellaneous Statistics 248
World Production 248
Prices 250
Trade in Primary Products 254
Postwar Prices 256

Appendix IV: World Supply of Wheat (by Marion A.O’Connor) 258
Sources 258
Production Series 259
Net Exports 264
Notes 274
Author Index 299

Subject Index 302



List of Tables in the Text

2.1 USA: Wages in Manufacturing, 1873-9

2.2 Germany: Unemployment Percentages, 1889-1913

2.3 France: Balance of Trade, 1882 and 1890

2.4 France: Exports of Manufactures, 1882-99

2.5 France: Central Government Expenditure, 1877-90

2.6 England and Wales: Percentage Annual Increase in Population,
1871-1911

2.7 England and Wales: Number of Adult Persons per House, 1851-1911

2.8 UK: Trade in Manufactures, 1882-9

2.9 USA: Exports; Annual Averages, 1886/90-1906/10

2.10 USA: Railway Operating Profits per Mile, 1889-1907

3.1 The Cost of Living, 1873-1913

3.2 Regression Results for Price of Wheat, 1866—1913

3.3 Regression Results for Price of Cotton, 1866—1913

3.4 Regression Results for Price of Wool, 1871-1913

3.5 Regression Results for Price of Coffee, 1871-1913

4.1 UK: Hypothetical Cost of Manufacturing

5.1 UK: Balance Sheet of Manufactures, 1873—1913

5.2 Germany and UK: Exports of Manufactures, 1913

5.3 Prices of Manufactured Exports, 1883-1913

5.4 Germany and UK: Exports of Manufactures, 1913

6.1 Growth Rates

6.2 Population Growth Rates

6.3 Investment Ratios

7.1 Index of Output of Manufactures per Head of Population, 1913

7.2 Some Less Developed European Countries

7.3 Exports of Primary Commodities, 1913

7.4 World Exports, 1913

7.5 Suppliers’ Terms of Trade, 1871/5-1909/13

7.6 Growth Rates of Tropical Trade, 1883-1913

7.7 Ratio of Foreign Debt to Trade, 1913

7.8 Chinese Residents in Certain Countries, 1880 and 1922

7.9 Indian Residents in Certain Countries, 1930

7.10 Price Index Numbers, 1913 on 1883

8.1 Output of Countries of Temperate Settlement, 1913

8.2 Exports of Tropical Countries, 1913

8.3 Ratio of Industrial Population to Labour Force, Selected Countries

9.1 Exports from Tropical Countries, 1883—-1965

9.2 Latin America: Industrial Production, 1929-60



List of Tables

List of Tables in the Appendices

A.1 UK: New Series for Industrial Production, 1852-1913
A.2 UK: Weights Used for Industrial Production
A.3 UK: Gross Domestic Product at 1907 Prices
A.4 UK: Occupied Population, 1851-1911

A.5 France: Industrial Production, 1865-1913

A.6 Germany: Industrial Production, 1865-1913
A.7 USA: Industrial Production, 1865—-1913

A.8 Core: Weights for Industrial Production

A.9 Core: Industrial Production, 1865-1913

A.10 World Production, 1865-1913

A.11 Prices, 1865-1913

A.12 Trade in Primary Products, 1867-1913

A.13 Postwar Price Statistics, 1920-38 and 1948-72

A.14 Wheat Supplies Available to the Western World, 1865-1913
A.15 Wheat Production of Western Europe, 1865—-1913
A.16 Net Exports of Wheat, Selected Countries, 1865-1913

Charts

1.1 Industrial Production, 18651913

1.2 Construction, 1865-1913

1.3 Wholesale Prices and Freights, 1865-1913

2.1 Manufacturing and Mining, 1865-1913

2.2 Core: Industrial Production, 18651913

2.3 US Trade, 1882-1911

3.1 Price of Cotton: Equation 1 (Demand Only), 1866-1913
3.2 Price of Coffee (Supply Only), 1871-1913

3.3 Prices of Cotton, Wheat and Wool (Demand and Supply), 1866—-1913
3.4 Residuals (Demand and Supply), 1866-1913

3.5 Residuals (Supply, Gold), 1866—1913

3.6 UK: Stocks of Money and Gold, 1881-1913

3.7 Income Velocity of Circulation, 1881-1913

3.8 USA: Stocks of Money and Gold, 1880-1913

4.1 Profitability and Capital Goods, 1867—-1913

4.2 Profitability and Prices, 1865-1913

4.3 UK: Urban Wage Rates, 1785-1890

7.1 World Trade in Primary Products, 1880-1913

7.2 Agricultural Production or Exports, 1865-1913

7.3 Core: Net International Investment, 1881-1913

7.4 Gross Immigration to Countries of Temperate Settlement, 1873—1913

xiil



xiv  List of Tables

9.1 Terms of Trade of Tropical Crops, 1871-1972

9.2 Industrial Production in Developed Countries, 1948-75
9.3 Prices in World Trade, 1948-72

A.1 UK: Construction, 1865-1913

A.2 USA: Construction, 1869—-1913



Chapter 1
Prospectus

SYNOPSIS: 1.00 The book is written around three interlocking themes: (a) the speed and
regularity of growth of the four industrial core countries; (b) the Kondratiev swing in prices,
downwards to 1895 and upwards thereafter; and (c) the differing degrees of response of
countries at the periphery to the possible adoption of new technology and to opportunities
to trade.

1.01 There are marked fluctuations in industrial production in the core countries. 1.02
The best known is the Juglar fluctuation, averaging about eight years. 1.03 The shorter
Kitchin fluctuation is not relevant to our themes. 1.04 The Kuznets fluctuation turns on
great depressions occurring about once every seventeen years. All four countries expe-
rienced such great depressions though not always simultaneously. The great depressions
were associated with long swings in construction. We shall inquire whether there is a con-
nection between great depressions and the Kondratiev swing in prices.

1.05 This long downswing followed by a long upswing is found in most price series or
in their rates of change. 1.06 We shall inquire whether there was a corresponding change in
the rate of growth of production. 1.07 In the downswing the terms of trade moved against
farmers in both the core and the peripheral countries, stimulating political activism. The
great outburst of urban radicalism at this time has also been attributed to falling prices, but
the onset of the series of great depressions is a more probable cause.

1.08 The core contributed to the peripheral countries not only example but also technol-
ogy, capital and migrant labour. Countries could adopt the new technology or could trade.
1.09 We shall consider why some peripheral countries responded with greater alacrity than
others. 1.10 In doing so we will have to take political relationships (the colonial system)
into account.

1.00 The idea of continuous economic growth from year to year is relatively new in
human history; it belongs only to the period since the industrial revolution. Before that
there had been long periods of economic fluctuation, including in Western Europe several
low patches between 1600 and 1700. But after 1800 output per head had begun to rise
steadily, and by 1900 the idea of an annual increment had joined the list of natural human
rights.'

The process of continuous growth began in England, spread during the first half of the
nineteenth century to the United States, France, Belgium and Germany, in that order, and
thereafter set out to conquer the whole world. For the believer in cultural diffusion, a more
appropriate metaphor is that of an escalator, taking countries to ever higher levels of output
per head. Countries get on to the escalator at different dates—only half a dozen before
1870, perhaps another fifteen before the First World War, another fifteen between the two
world wars, and somewhat more than twenty between 1950 and 1970. The list includes
peoples of all creeds, races and continents, and continues to grow.’
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During the nineteenth century the escalator moved upwards at a speed of about one and
a half per cent per annum (in terms of growth of output per head) but the countries on it-
like the individuals on an escalator—can move faster or slower, by stepping up or down. It
is also possible to fall off the escalator—to grow for a while and then to stagnate; to remain
on the escalator is to have achieved the conditions for ‘sustained growth’.

Our study originates from interest in the proposition that the upward movement of those
already on the escalator helps to pull more and more countries into the moving company.
This proposition is not obvious, and its opposite—that it is the enrichment of the rich that
impoverishes the poor is perhaps even more widely held in one form or another. Our pur-
pose is to study the extent and mechanisms of the spread of ‘sustained growth’ during one
period of time, namely the forty years before the First World War.

The theory of international trade, as the classical economists developed it, did not pro-
vide for the transmission of sustained growth (or its opposite) from one country to another,
since it simply did not deal with growth: technologies are given, and neither labour nor
capital migrates. The ‘dependency’ relation was introduced into economics during the
inter-war period by Canadians interested in the ‘staple’ (or as we would now say, ‘export-
led growth’)® by Australians interested in the multiplier effects of an adverse balance of
payments* and by Englishmen blaming the great depression of the 1930s on US failure to
maintain its own prosperity.’

The words we now use we owe to Dennis Robertson and to Raoul Prebisch. Robertson,
writing in 1938, referred to international trade as ‘the engine of growth’, and Prebisch
writing twelve years later referred to the relations between the industrial world and the
‘periphery’. These writers had their own definitions. In this study we shall divide the world
into ‘core’ countries and the ‘periphery’.” The four core countries will be Great Britain,
France, Germany and the United States. The ‘engine of growth’ is the industrial sector
of the core countries taken together. Our prime concern is therefore the response of the
periphery to the engine of growth in the core. This atrocious mixing of metaphors may
perhaps symbolise the confusion of the subject matter itself.

Core and periphery together add up to the whole world, but we are not equipped to write
about the whole world, so our picture of the periphery will be general and illustrative. Fur-
thermore, we are not writing general economic history; our focus is on rates of growth and
their interactions. Even this is further restricted, since what we are seeking is the causes of
growth rather than its consequences. We are taking from history only that part which seems
necessary to explain core-periphery economic relations from 1870 to 1913.

What follows is thus not a systematic exposition, but a series of discussions around
these three questions:

(1) How fast and regular was the engine of growth (industrial production in the four core
countries)?

(2) What accounts for the ‘Kondratiev’ price swing, down from 1873 to 1895, and up from
1895 to 1913?

(3) How does one account for the differential response of the peripheral countries?
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THE ENGINE OF GROWTH AND ITS PULSATIONS

1.01 Our engine of growth is the combined industrial production of Britain, France, Ger-
many and the United States. According to Hilgerdt® this sum, by value added, was 72 per
cent of world industrial production in 1913. The next two countries in size were Russia (5:5
per cent) and Italy (2-7 per cent). Our coverage seems sufficient for our purpose.

The progress of industrial production in each of these four countries is shown on semi-
logarithmic scale in Chart 1.1. These indexes combine manufacturing, mining and build-
ing. They are themselves controversial, and have had to be double checked before they
could be used. The derivation of the British figures is explained in Appendix I, and the
derivation of the others in Appendix II.

The curves are all drawn on the same scale, so their growth rates can be compared. But
they are not additive, and their relative positions on the vertical scale is without signifi-
cance.

Each series is shown with a line running along the top, connecting as many peaks as will
fit on to a straight line. It is a peculiarity of volume series (i.e. series corrected for or not
incorporating changes in price) belonging to the period 1870 to 1913 that their peaks tend
to run in straight lines of this kind; this does not happen with earlier nineteenth-century
series, or with series for the period between the two world wars. Even in Chart 1.1 nearly
half the peaks are not strictly in line, but accuracy within one or two per cent is not to be
expected of indexes of industrial production.

The line is not a trend in the statistician’s sense. It does not measure the average rate of
growth of actual output, but, if anything, indicates the long-run average growth of indus-
trial capacity.” Since a straight line on a semi-logarithmic scale represents a constant annual
rate of growth, the closeness of fit suggests that the fundamental determinants of industrial
capacity were growing at constant rates in the four countries over these particular decades.
However, we do not take this for granted; it is one of the things we want to find out.

Ultimately we shall be combining our four series to see the behaviour of the core as a
whole; but since we shall not understand what happens to the whole unless we first under-
stand what has happened to the parts, we shall first spend some time studying each of our
countries individually.

First, it is obvious from the graph that the four countries grow at very different speeds.
The slopes of the straight lines translate into: France 1-8 per cent per annum, UK 2-2 per
cent per annum, Germany 3-9 per cent per annum, and USA 4-9 per cent per annum. Why
these rates were so different is a puzzle we shall be probing.'

The graph also reveals pronounced wave-like movements in the rate of growth, which
we used to call ‘cycles’. Economists have devoted an enormous literature to the study of
such movements, most of it designed to show how a market economy has a built-in ten-
dency to generate production cycles (as in the rest of economics, empirical studies are only
a small fraction of the trade cycle literature). This approach is now unpopular, not because
the mathematical logic is suspect, but because the models, while they explain the past satis-
factorily, always fail to predict the future with reasonable accuracy. If the term ‘cycle’ is to
be confined to a movement whose future can be predicted from its own past, then the move-
ments of industrial production, though wave-like, are not cycles; and the models which can
explain them backwards but not predict them forwards have to be viewed with suspicion.
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Chart 1.1 Industrial Production

It does not follow that we should abandon trade cycle theory. Meteorologists can explain
the path which a hurricane has taken, but cannot predict its future direction without a wide
margin of error. One day they may have mastered prediction. The same may happen to
economists, or it may not. To predict the course of the trade cycle requires predicting not
only human behaviour, but also the physical events (such as the weather) to which human
beings will have to react. So economics may always be a trade which explains the past
without predicting the future. Since it is both useful and entertaining to study the past, such
an exercise is not entirely without merit.

In this book we shall not be attempting to give formal or complete explanations of why
fluctuations occurred. In the periphery these fluctuations came as acts of God. We shall
have to know when they occurred, how intense they were, and how they affected other mat-
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ters which interest us, like the volume and terms of trade, or the willingness to migrate or to
invest abroad. Like the captain of a ship navigating in stormy seas we shall need to identify
the waves, without needing an exhaustive theory of what causes waves.

When analysing these fluctuations economists have identified four different cycles, dis-
tinguished by length of periodicity, each of which is named after the economist who first
wrote about it: the Kitchin (about three years), the Juglar (about nine years), the Kuznets
(about twenty years), and the Kondratiev (about fifty years).

Since cycles are identified by dating their peaks or troughs we must first say something
about this process.

First, since our engine of growth is industrial production, in this work our peaks and
troughs will be those of industrial production. This yields a set of dates differing by a year
or more from those yielded by other series. The traditional dating of cycles in the history
books derives from financial panics—either bank failures or stock exchange collapses.
This is partly because monthly and even annual data of production were scarce when trade
cycle studies began in the nineteenth century, whereas financial crises are exciting and
spectacular events. But it also followed from the original investigators’ belief that cycles
were essentially financial phenomena, caused by fluctuations in the supply of money or
credit. This approach was temporarily abandoned in the 1930s and 1940s, in favour of
‘real’ causes especially fluctuations in investment opportunities—although it is now again
in favour in some circles. Some confusion results. Since some financial crises occur after
the physical changes which have occasioned them, output and financial data do not always
yield the same peaks, and it is somewhat jarring to be told, for example, that the crisis
of 1873—one of the widest and best known—actually occurred in 1872! The idea that
changes in stock exchange prices always precede real changes in the economy is a modern
myth. It should be noted specifically that our peaks and troughs are not the same as those
of the National Bureau of Economic Research, which constructs its reference cycles by
averaging out many different financial and physical series (with the useful by-product that
it can single out those which consistently lead, and use them as forecasters for the short
term—say the next six months—though not for years ahead).

Secondly, a peak year has to stand out above its neighbours; but by how much? Most his-
torians go by average levels; year 6 qualifies as a peak if it exceeds both years 5 and 7. This
is not satisfactory in an economy where the labour force is growing all the time, and where
investment plans presuppose built-in growth of demand. In such an economy a year which
grows by less than the average will be a disappointing year; unemployment will mount, and
profit expectations will be frustrated. For students of growth a peak year must exceed its
predecessor by at least the normal rate of growth. As a corollary it follows that year 6 may
be a peak year even if it lies below year 7. The definition of ‘normal’ will vary according to
context; in the context of Chart 1.1 it is given by the slopes of the straight lines.

1.02 The standard cycle is the Juglar cycle, of about nine years’ duration. This was the
first to be identified,'! and since it held the field alone for about sixty years it monopolised the
title of ‘the trade cycle’, and is what most people mean when they speak of ‘the cycle’. In the
context of Chart 1.1 it is defined by two conditions to distinguish it from minor fluctuations:

(1) Its peak is higher than all preceding points. For example, 1894 is not a Juglar peak for
France. And,
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(2) Travelling forward from the peak, it takes more than two years to reach a year whose
output exceeds that of the peak by more than two years of normal growth. (A line
drawn from the peak parallel to the capacity straight line must take more than two
years to touch the curve again.) Thus for France 1903 is not a Juglar peak.

On this definition the dates of the Juglar peaks are roughly: 1872/3, 1882/4, 1889/92, 1899,
1906/7 and 1912/13. It is also possible to treat 1875/6 as an extra Juglar peak for France
and Germany, with some UK interest. We are not absolutely certain that 1913 would have
proved to be a Juglar peak if the Great War had not erupted in 1914, but it is usually
included in the list of Juglars.

One needs the double dates because the peaks do not coincide in these four countries. Nat-
urally the countries react to each other’s fluctuations, but each has its own momentum, which
yields its own timing. One must be wary of taking these figures too seriously. We are talking
about differences of one per cent above or below a line, and they are not sufficiently accurate
for reliable deductions in this range. Nevertheless, for what they are worth, they indicate that
no single country consistently leads the others into recession. This can be seen by examining
our twin peak years to see which countries turn around in the first twin year. The list is:

1872 USA

1882 France (? USA)
1889 UK

1906 (? USA)

1912 France

Each country takes its turn except Germany.

An even more remarkable sign of independence is that France, Germany and the USA
all escape one or more Juglar recessions; France those of 1872 and 1907, Germany that
of 1907, and the USA that of 1899. Since each of those recessions was quite severe in the
other countries, the autonomous elements in each country were obviously powerful.?

1.03 Kitchin peaks are the Juglar peaks, plus those that were eliminated by the defini-
tion of a Juglar peak. Kitchins do not show up well in data of industrial production. They
are thought to originate primarily in fluctuations in inventories and bank credit, and can
be traced back to the eighteenth century, when industrial production was still small. Using
again the indexes of manufacturing and mining only, one can add for the USA 1895, 1899,
1903 and 1910. US Kitchin lists usually include 1887 and 1890, which were indeed years
of financial excitement, but these flurries make small dents in the industrial index. For
France one can add 1872, 1889, 1894, 1903, 1907 and 1909. Our two other countries seem
to have been less nervous than France and the United States. The British add only 1902,
and the Germans add only 1907.

Kitchins do not help to answer any of our three basic questions, so we shall pay no more
attention to them.

1.04 Kuznets cycles were identified by observing that alternate Juglar depressions in the
United States were particularly severe. This was true of the years following 1872, 1892 and
1907—intervals of twenty years and fifteen years respectively. Carried forward, the series



Prospectus 7

includes 1929, some twenty-two years later. Taken backwards, it is interrupted by the Civil
War, which will have broken the sequence, if there was a regular sequence. Prior to that the
next recession to qualify as a ‘great depression’ is that of 1837 and the early 1840s. Earlier
than that it is hardly profitable to go, since industry and investment would be too small in
relation to national income for their fluctuations to produce great depressions.

Here we must pause a moment to avoid semantic confusion. American writers give the
title ‘great depression’ to any depression of great severity, and specifically to the five we
have just enumerated: 1837, 1872, 1893, 1907 and 1929. British writers sometimes use the
term for the whole of the long period of falling prices, 1873 to 1896. In this book the term
is used in the American sense.

The severity of recessions is measured in various ways. A recession has two dimensions,
its length and its depth. A simple way to measure its length is to count from the peak the
number of years it takes to achieve two years normal growth of output, measuring normal
growth as say the rate of growth between the two preceding peaks. Depth is concerned with
the percentage fall from peak to trough. A recession may be shallow but long, like that
starting in Britain in 1873; or deep but short, like that which succeeded it in 1883. A mea-
sure that combines length and depth is obtained by projecting a straight line forward from
one Juglar peak to the next, and calculating the proportionate area between the straight line
of potential capacity and the curve of actual output.

Great depressions were not confined to the United States. All our other core countries
experienced them, but at their own dates. Germany underwent a great depression starting
in 1876; this was mild by comparison with other countries’ great depressions, but very
severe by Germany’s own average performance. France started great depressions in 1882
and 1899; Britain in 1883 and 1907.

What all these great depressions have in common is that they coincide with the ending
of construction booms in their respective countries. This can be seen in Chart 1.2. Con-
struction series are unreliable and hard to find; the struggle involved in preparing those
which are used in this study can be seen in Appendixes I and