LONG-RUN DEVELOPMENTS

I N THE descriptive part of this book we shall, on the whole,
| follow the conventional decomposition of time series into
their components, referred to in chapter 1.! We start, therefore,
with a description of the broad outlines of the development,
that i1s, with the trend movement, and 1n this chapter describe
the long-run economic development since the beginning of the

nineteenth century.

POPULATION

The rapid economic growth during the nineteenth century
may be shown first by reference to population figures. In the

TABLE 3

GROWTH OF POPULATION IN FOUR INDUSTRIAL
COUNTRIES, 1800-1930

| Around 1800 1980
France (1930 territory)........ 28 42
Germany (1930 territory).... .. 22 66
England and Wales. . ......... 9 40
United States™. . .......... L. 5 123

* The rapid increase was due partly to immigration.

course of the nineteenth century the population of the world in-
creased very rapidly, mainly as a consequence of reduced mor-
tality rates. The figures in millions in Table 8 give a clear In-
dication of this movement. '

Toward the latter part of the nineteenth century the rate of
increase slowed down as a consequence of birth control. Al-

1. Ct. p. 9, supra.
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26 THE DYNAMICS OF BUSINESS CYCLES

thoueh the curve of a population, calculai;,ed on the basi.s of 1ts
umrriage rate. fertility rate, and mortality rat? for dlfferer{.t
ages and changing with time, is by no means a sml'ple curve, 1t
ean for most countries be represented with a very high degree ot
approximation by a growth curve and for j:he early part of the
period by an exponential curve. For certamn countirles, su?h as
Germany, however, this approximation does not yield sa,tlsf?,c-
tory results. In Germany the rate of increase of the population
has shown a notable upward change after 1870 and atter 1933.
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Fia. 10.—Population growth in the four largest industrial countries since 1870 (in
millions). '

Generally, however, the curves that indicate the growth of
population are very smooth, as will be seen from Figure 10.

LAND

The availability of natural resources also increased in the
mneteenth and, though in lesser degree, in the twentieth cen-
turies. Most important in this respect was the opening-up of the
natural riches of the United States. But in Europe, too, the
area under cultivation, the capacity of mines, etc., increased.
The same is true for other continents. A few of the available

figures are shown in Figure 11.
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PRODUCTIVITY

Running parallel with the increase of this factor of produc-
tion, nature, and not always easily distinguishable from it, 1s the
great increase in technical knowledge. This increase in tech-
nical knowledge showed itself not only qualitatively in the
production of many new products. It also made itself felt
quantitatively in that the same quantity of output was obtained
by the use of smaller quantities of the factors of production.
The fact of technical progress can easily be established if there
1s a reduction In the use of each of the factors of production;
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Fic. 11.—Growth of the quantity of arable land in the four largest industral coun-
tries. (Value at prices of 1890 in billions of dollars.)

sometimes, however, a decrease In the quantity of labor may be
accompanied by an increase in the quantity of capital used. If
the increase i1n capital represents less sacrifice as measured by
current prices than the decrease in the quantity of labor, there
1s a net reduction in sacrifice. It must be realized, nevertheless,
that at a given state of technical knowledge, different produc-
tlon processes are always possible—different combinations of
the factors of production which, at a given level of prices for the
various factors of production, involve different costs. In the
simplest case In which there are only two factors of production,
labor and capital, all these combinations may be represented by
points on a curve; the co-ordinates of each point indicate the
quantities of labor and capital used per unit of product. All
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these points lie on one and the same “‘curve of technical pos-
sibilities.” A switch from one of these possibilities to another
may mean a reduction in total cost; yet it does not indicate
technical progress. An exact definition of technical progress can
therefore be given only as follows: Technical progress occurs
when new combinations become possible that are cheaper than
the cheapest combination possible before, at the given level of
prices. One might also say that technical progress represents a
change in the curve of technical possibilities, as a result of
which a smaller quantity of one factor of production is neces-
sary for any given quantities of the other factors of production.

There is no doubt that the quantity of labor per unit of
product has on the whole gradually declined. In other words,
the volume of output per unit of labor, or the statistical labor
productivity, has increased. Between 1870 and 1914 this in-

crease amounted roughly to the following percentages per
annum: for Germany 1.8, for England 0.5, for France 1.1, and

for the United States 1.1.

Very few figures, and on the whole rather defective ones, are
available with respect to the quantity of capital and of natural
resources used per unit of product and with respect to the devel-
opment of these quantities over time. It would seem probable
that the quantity of natural resources per unit of product, like
the quantity of labor, has decreased and that the quantity of
capital per unit of product has increased. It is possible, there-
fore, as Professor Douglas? believes, that there has been no real
technical progress in the theoretical sense of the word. Accord-
ing to him the changes we observe are simply the forms in
which labor and nature are replaced by capital; these are the
previously unknown parts of the same “curve of technical pos-
sibilities.” The mechanization of production (replacement of
labor and nature by capital) would, according to Douglas, have
taken place as a result of changes in relative prices: capital has
become more abundant and thereby cheaper in relation to the
other factors of production. Although this explanation is pos-
sible, it would seem to us more probable that actual technical
progress has taken place. ‘

2. Paul H. Douglas, The Theory of Wages (New York, 1924), pp. 209 f1.
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The presence of capital in the form of capital goods with a
long life-span leads to fixed costs that are practically inde-
pendent of the volume of output. It is generally believed that
the share of fixed costs in total costs has gradually increased. It is
not easy, however, to find a statistical verification of this belief
for production as a whole, and a recent study would rather
tend to indicate that the reverse is true.®

THE STOCK OF CAPITAL

Population, natural resources of a country, and technical
knowledge can generally be considered as data; but, for the
quantity of capital goods available, this treatment is proper
only in the short run. In the somewhat longer run the quantity
of capital goods i1s dependent on economic activity itself and is
therefore a variable to be explained by economic science. In the
period under consideration the increase in the quantity of
capital has been quite rapid. Before we give figures on this
subject, we will have to dwell for a moment on the difficulties
involved in the concept of “the quantity of capital goods.” We
consider as capital goods all commodities that have been pro-
duced and are to be used in further production. The stock of
capital goods may be measured in different ways. A somewhat
primitive way would consist in the counting of numbers and
the weighing of physical quantities, for instance, counting the
number of locomotives, ships, houses, and welghing the quan-
tities of iron, stone, and timber incorporated in them. Such
methods have great disadvantages. Some houses may be much
larger than others. In weighing the quantities of raw materials
used in their production, some allowance 1s made for this, but
no account is taken of the fact that “one ton of iron” may
represent commodltles of qulte different quality, such as iron

bars or machines. .
A less primitive method consists in measuring some aspect of

3. P. J. Verdoorn, De Verstarring der Productiekosten (“Increasing Rigidity of Cost
of Production’’) (Rotterdam: Netherlands Economic Institute, 1948). Roughly speak-
ing, this finding would be due to the fact that, although the quantity of capital per
unit has increased and the quantity of labor (constituting chiefly variable-cost items)
has decreased, their money values have moved proportmnally because of the dwergent

price movements of the two factors.
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the productive capacity of capital goods. Thus, one can meas-
ure the horsepower of a locomotive, the capaeity of a ship, the
number of rooms of a house. Obviously, this form of measuring
is also not quite satisfactory. An old house and a new house
with the same number of rooms do not have the same value.
Moreover, this yardstick indicates only one aspect of the capital
goods, whereas in reality more than one characteristic deter-
mines the importance of the capital goods for productive
purposes. These measures fail in particular to reflect the depre-
ciation which each capital good undergoes in the course of time.

All the various aspects of the significance of capital goods are
reflected in their money value, as indicated either by the mar-
ket price (for capital goods that have a current market) or by
the book value. This measure also has its disadvantages,
however. The value of money 1s not constant, and book values
are often subject to peculiar considerations. The ideal method
would be to distinguish a very large number of capital goods
(one-year-old locomotives of type A, two-year-old locomotives
A, three-year-old A’s, etc.; locomotives B of all ages, ete.),
evaluating them at the prices they have at some moment ¢ and
changing these valuations by means of the chain-index method.
So far, however, insufficient data are available to apply this
method.

The series in Table 4, computed by the Netherlands Central
Bureau of Statistics, have therefore been based on a combina-
tion of the first and second methods of measurement, that is,
measurement by number, size, or capacity.

The stock of capital goods of the categories indicated in-
creased by more than 2.5 per cent per year for each of the
countries shown, considerably faster than the increase in the
population. This rapid increase was made possible by intensive
saving. It may be assumed that in these countries over the

period under consideration approximately 15 per cent of the
national income was saved.

THE VOLUME OF OUTPUT

We shall now give some indication of the growth of some
characteristic economic variables, starting with those of a phys-
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iIcal nature. Within this group a distinction may be made be-
tween “flow” magnitudes and ‘‘stock’ magnitude. Among the
former we count such variables as production per year and
consumption per year; among the latter, the stocks available
at a certaln moment of time. The most important general flow
variable which would indicate the position of the economy as a
whole is the total volume of production. A second very impor-
tant variable is the total volume of labor performed, sometimes
roughly indicated by the term “‘employment.” Both variables
have increased rapidly during the nineteenth century, the

TABLE 4*

AVERAGE INCREASE PER YEAR (IN PER CENT) OF CERTAIN CATEGORIES
OF CAPITAL GOODS AND OF THE POPULATION, IN SIX COUNTRIES

1870-1910
Germany | France United Nether- United Sweden
] o Kingdom lands States '
1. Livestock......... 1.0 0.4 0.4 0.8 1.6 1.0
2. Industry......... 6.2 6.2 4.5 5.0 5.8 9.7
'8 Railroads. ....... 2.9 2.5 1.5 1.9 3.2 5.3
4. Commercial fleet. . 4.8 2.0 3.5 3.5 2.5 | 8.7
5. Houses.......... 0.6 0.4 1.5 1.2 2.5 0.9
6. Weighted averagef| 3.7 3.1 | 2.8 2.6 3.8 | 4.6
7. Population....... 1.1 0.1 ; 0.9 ; 1.2 2.1 | 0.7

* Netherlands Central Bureau of Statistics, M aandschrifi, 1942, p. 118.

t Weighted in accordance with the 1mportance of the five series in the national wealth around 1910
of the countries concerned.

former more rapidly than the latter on account of the increase
in labor productivity. Employment would show a greater rate
of increase if 1t were expressed in the number of days worked
rather than in the number of hours worked, as the average
working day has been considerably reduced. Even the number
of hours worked has increased considerably. It should be noted
that neither of the two measurements takes into account. any
possible changes in the intensity of labor. This magnitude, how-
ever, would be very difficult to define and even more difficult to
measure, and opinions differ greatly as to its changes over time.
- Inthefourmainindustrial countriesthe annual rate of increase
of production between 1870 and 1914 was as shown in Table 5.
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The rate of increase has not been constant. Thus, for British
industrial production (excluding building) the average rate of
increase over different periods has been estimated to have
been as shown in Table 6. The development of a few index
numbers of activity is shown graphically in Figure 12.

An important distinction in the series for total production 1s
that between consumers’ goods and investment goods. As shown
by the figures in Table 7 for the United Kingdom over the last

TABLE 5

ANNUAL RATE OF INCREASE OF PRODUCTION IN
FOUR INDUSTRIAL COUNTRIES, 1870-1914

Cent
United States...................... 4.1
Germany. .......oovieienunnnan... 3 .4
England........................... 1.6
France.......... ..o i ... 1.5

TABLE 6*

" ANNUAL RATE OF INCREASE OF INDUSTRIAL
PRODUCTION IN THE UNITED KINGDOM,

BY PERIODS
Per Cent
per Annum
1700-1780....... e e e 0.9
1781-1913. . . .. ... o 2.8
1819-1913....... e e e e e 2.6
1866-1913........... e e e e e 2.0
1923-85. ... .. 1.9

*W. Hoffmann, Wachstum und Wachstumsformen der engli-

 schen Industriewirtschaft von 1700 bis zur Gegenwart (Jena,
1940), p. 28.

two centuries, the latter series has increased at a faster rate
than the former. These figures reflect the fact that capital per
unit of product has increased. Since the production of invest-
ment goods 1s not of direct consequence for the satisfaction of
human needs, the series of the production of consumers’ goods
is a better indicator of the development of human well-being
than is the series of total production. A simple and useful indi-
cator of the movement in the physical basis of human well-being
- 1s found in the volume of production of consumers’ goods per
capita per year. All available figures indicate that this series
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Fic. 12.—Rate of growth of production and activity in the United States. Source:
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has also increased, although obviously at a slower rate than has

the total production of consumers’ goods.

Side by side with the series of production, tho’se of th? for-
eign trade of the various countries deserve attention. Until the
first World War the development of international trade was
somewhat more rapid than the development of production.
This would reflect a tendency toward increasing international
division of labor. Since World War I there has been a reaction
to this development.

" On the whole, less is known concerning the stock variables
than concerning the variables indicating flows. We have al-
ready given some indications concerning the development of the

)
J

4

TABLE 7*

NET VALUE OF PRODUCTION OF INVESTMENT-GOODS
INDUSTRIES IN PER CENT OF THAT OF TOTAL INDUSTRY
IN THE UNITED KINGDOM, 1740-1924

1740. . .......... . 16 1881............ Y
1783............ . 29 1907............ . 08
1812............ . 31 1924 .. ... ...... 53T
1851............. 40

~ *W. Hoffmann, Wachstum und Wachstumsformen der englischen Industrie-
wirtschaft von 1700 bis zur Gegenwart (Jena, 1940).

t On the basis of later data it can be ascertalned that this reduction was only
temporary.

stock of capital goods. Some information 1s available further,
concerning the stocks of raw materials. Generally speaking,
these stocks have increased less rapidly than the corresponding
figures on production; this would indicate a certain rationaliza-
tion 1n the use of inventories, made possible in part by more

rapid means of communication and in part by improvements in
the technique of production.

PRICES

After the physical magnitudes, we consider prices. Over the
last century and a half, nominal or money prices do not show
any pronounced general trend, but their movement shows
very characteristically the so-called “long waves.” If one con-
siders prices over much longer periods than those we study
here, a pronounced upward movement can be clearly observed
from available fragmentary data on prices in past centuries.
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In the nineteenth and twentieth centuries, however, no such
tendency can be spotted; in fact, there are some indications
of a falling long-run trend for prices of finished industrial
products; but the validity of any price comparison of industrial
goods over long periods of time is greatly affected by the
qualitative improvement of many commodities. Long waves in
prices are shown clearly by the fact that most price series show
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Fic. 18.—Long-run development of certain price series for the United Kingdom
(1891-1900 = 100).

a peak around 1810, another one around 1873, and one around
1920; and troughs in 1850, 1896, and 1933 (see Fig. 13). The
first peak comes shortly after the period of the Napoleonic
Wars, the second one after the Franco-German War and the
American Civil War, and the third one after the first World
War. The first and the last one of these peaks were no doubt 1n
part caused by the inflation associated with these war periods;
for the peak of 1873 this is not so certain. ' '
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If, however, no definite trend can be discerned 1n the move-
ment of nominal prices, a pronounced trend can be seen in rela-
tive prices. In particular, the ratio of the wage rate to the gener-
al price level has increased almost without interruption, if one
abstracts from cyclical fluctuations. The real wage rate, in
other words, has increased considerably. There 1s no pronounced
tendency in the ratio between the rate of interest and the gen-
eral price level. The long waves also show up mn the movements
of the rate of interest, in particular in the long-term rate.

FINANCIAL DEVELOPMENT

We may refer, further, to the developments of certain money
amounts which are characteristic of the economy. We start
with money flows and deal subsequently with money stocks.
Important flow series are the value of national income and the
shares of it accruing to the various factors of production. For
practically all countries both total national income and its
various components—income from labor, from capital, and
from land—show a very pronounced tendency to increase.
Even after allowance i1s made for changes in the general level
of prices and for the increase of population, the series still show
an ascending tendency, indicating a tendency for real income
per head to increase. It i1s remarkable that the proportion of
income going to the various factors of production has changed
very little. The figures given for these proportions depend to
some extent on the definitions and the methods of calculation
chosen, and these are not the same for all countries; for the
two countries, however, for which the most impressive amount
of information is available—the United Kingdom and the
United States—the percentage of income that goes to labor is
remarkably similar and, at least in the United Kingdom, ap-
pears to have remained at nearly the same level for over a
century (Table 8). . 1
Among the stock wvariables in terms of money, national
wealth and money and banking figures may be mentioned In
particular. Here again all figures indicate a very pronounced
upward trend. The figures shown in Table 9 refer to the period
1870-1910 which, although representing only a fraction of the
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total period from 1800 to the present, is in many respects the
most characteristic period of an undisturbed process of growth.
More statistical data are available for this period than for
earlier years, and certain comparisons are therefore possible

which cannot be given for longer periods.

During this period national wealth apparently increased at
approximately the same rate as national income, but for both

TABLE 8

NATIONAL INCOME AND ITS DISTRIBUTION

UNITED KINGDOM
(Billions of £)

1843 1913

1. Total national income. . . 0.52 2. 1%

2. Labor income........... 0.33 1.36
62 .5

3. (2) as per cent of (1') ***** l 63

UNITED STATES
(Billions of &)

1850 1910
4. Total national income. . . 2 .21 30.5
5. Labor income........... 1.76 22.5
6. (6) as per cent of(4).....| 80 7}
|
TABLE 9

FINANCIAL DATA CONCERNING THE FOUR LARGES

COUNTRIES IN 1910

(Index Numbers, 1870=100)

Germany Fraﬁce
National income........... ' - 182
National wealth. ..........{.... e 154
Gold stock of central bank..] 285 - 878

Total gold stock in country.|...... N P
Note circulation........... 73 | 257

Total meney supply. ..... 1.l i, .
Foreign investments. .. .. .. '

i

United @
Kingdom
o104

- 183
177

160
121

271

|-

1938 | 1046
4.67 7.97
2 92 J.22
62.5 65.5
1938 l 1946
67.4 | 178.2
44.7 l 116 .8
66.5 | 65.5

1
-

lllll

% No figure shown, as in 1870 the United States was still a debtor country o

T INDUSTRIAL

United States

: k

o4
572

* % % ® » & u
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series the differences between countries were pronounced, the
rate of increase being fastest in the United States and slowest in
France. The development of the various components of na-
tional wealth was also quite divergent. The value of land in the
national wealth of England decreased, whereas in Germany and
France it remained approximately the same. On the other hand,
the value of foreign investments increased greatly, well in excess
of the increase in total wealth; but wealth in the form of do-
mestic capital goods also showed a considerable increase during

the period.
TABLE 10

DEVELOPMENT AND COMPOSITION OF MONEY SUPPLY IN
THE UNITED STATES, 1860-1940*

Fabs iyl I T U e e A T R oo VT T A R

IN BiLLioNs oF DOLLARS , IN Per CENT OF ToOTAL
1860 r 1900 . 1940 1860 1900 1940
amuld coin. . ... -----------— HWG.QI - 0.6l 0.00 o J1 ;m 8 o 0
Other currency.....| 0.23 | 1.47 7.85 33 | 21 14
Total currency. . . . . 0.44 : 2.08 | 7.85 64 :-—--—-—-ng--m B 14
Demand Seposis] | 025 | s | (B0 w0 | omo | fE
Total......... | 0.69 7.19 lﬂm;gmgﬂm 100 B 100 100

TN T e TT T T

VT wiinis £ s SR &

* Currency in circulation outside Treasury and Federal Reserve banks; deposits of all banks, excluding
mutual savings banks. Deposit figures do not. include interbank and U.S. government deposits.

The figures relating to monetary and banking statistics also
show great increases. They show, further, important shifts
among the varlous components with differences among coun-
tries which are much more pronounced than those in the ﬁeld of
production.

Most complete data are available for the United Kingdom.
In this country the gold stock at the central bank increased
much more rapidly than that of the country as a whole, indicat-
Ing a concentration of gold in the central bank. The note circu-
lation increased less than either of the two gold series and also
less than total money supply, clearly indicating a substltutlon
of deposit money for currency. This same tendency is also
clearly shown by the figures for the United States in Table 10.
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Whereas 1in the United Kingdom the money supply increased
at approximately the same rate as the national income, 1t in-
creased much faster than the national income in the United
States, indicating apparently a relative extension of the money

economy during the period.
In France, as in the United Kingdom, the note circulation

decreased relative to the gold stock, whereas in Germany it
Increased.

In addition to banking statistics, 1t would be of great interest
to have fhgures concerning the entire money and capital mar-
kets, including, for instance, the total value of bonds outstand-
ing at various periods. With the exception of public debt data,
however, this information is not available for most countnries.

TABLE 11

TOTAL PUBLIC DEBT IN BILLIONS OF
NATIONAL CURRENCY

Ty e A “HPM| ]

evrmbrion, LI R,
b g = e i

1870 1910 1930
0.4 5.0 10 . 4
12.3 32 .8 480
0.80 0.76 | 7.6
United States........ 2 44 1.15 16.2
|
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Public debt figures show very clear differences between periods
of peace and periods of war. As shown by the figures 1n Table 11,
the total public debt was much larger in Germany and France
in 1910 than it had been in 1870, whereas it declined during that
period 1 the United Kingdom and the United States. From
1910 to 1930, however, the figures show an increase for all four

countries.

CHANGES IN TREND AFTER WORLD WAR I

Public debt figures are not the only ones that show a different
development since the first World War. In many other respects
there was a change in trends. But the many disturbances to
which the economies of most countries were subjected in the
postwar years make it particularly difficult exactly to discern
the new trends. It would seem that the previous tendencies to
agrow continued but became less regular and less intensive, in
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any case with respect to the older industrial countries. On the
other hand, in the U.5.S.R., in Latin America, in Japan, and In
o number of other countries the development was rapid. The
links between the various countries became on the whole
somewhat looser, and as a consequence the general picture be-
came less homogeneous. Economic nationalism put many ob-
stacles in the way of increasing world trade, and tendencies in
this direction were reinforced by the great depression. Interna-
tional trade declined somewhat in proportion to world produc-
tion. Similarly, the significance of foreign investments declined.
As a consequence of the many disturbances in the economies of
various countries, the cyclical and incidental movements tended
to dominate the long-run tendencies of growth which were so
clearly visible in the period from 1870 to 1910. In a description
of the interwar period, cyclical and incidental movements are of
much more significance than the long-run trend; it is for this
reason that we have confined ourselves in this chapter mainly to

the period before World War 1.



