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PREFACE
TO THE FIFTH EDITION

THERE is no kind of business activity in which a knowledge
of economics will not prove valuable. The object of this
book is to give a background of the movements and ten-
dencies against whi¢h the individual firm operates and to
which it must in the long run conform, however efficient its
internal organization.

It is assumed that the engineering students of this book
intend to become executives and that the reason they are
studying is that they are determined to understand the
admittedly complex but not mysterious problems which
have so profound an effect on their own profession.

A primary object of this book is therefore to introduce
the engineer to a study of the techniques that impinge on
and affect his own technique and to give him a necessarily
brief sketch of the economic system—the system of pro-
duction and distribution—which will help him not only to
see how his own technique fits into the general system, but
also to realize his responsibility in the efficient working of
this system. Even though the conclusions reached by
economic studies are not necessarily of direct use to an
individual business they will give the student a training in
judgment which is bound to be of practical value in life.

A secondary object is to provide in convenient form an
introduction to the reading required for Section A (Funda-
mentals of Industrial Administration) of the examination
of the Institution of Mechanical Engineers, for the Graduate
examination of the Institution of Production Engineers,
and for the optional subject in the syllabus for graduate
membership of the Institution of Electrical Engineers.

The ground that has to be covered is, however, so exten-
sive that in several branches of study only the briefest
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vi PREFACE

treatment is practicable. The student who wishes to go
further than the minimum requirements for examination
purposes is recommended to pursue his reading in the books
mentioned at the end of each chapter. These are arranged
in two groups: (a) easier works which all students should
attempt to read, and (b) more advanced works. The lists
are not intended to be exhaustive; they are merely a guide
to the reading which a student, not intending to become
a specialist in the various subjects, might reasonably be
expected to do.

This Fifth Edition has been completely revised. Chapters
I and II, on Elements of Economics and Money, Banking
and Exchange, have been entirely rewritten, and a new
chapter on the Trade Cycle has been introduced. Chapters
IIT and V, on Resources and Business Organization, have
also been reconstructed and much new matter added. The
remaining chapters have all undergone considerable revision

and rearrangement.
T. H. BURNHAM.
G. O. HOSKINS.
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ENGINEERING
ECONOMICGCS

CHAPTER 1
ELEMENTS OF ECONOMICS

ENGINEERS have a special interest in economics. They are
engaged in 1mproving and increasing production, in reduc-
ing human effort and in increasing wealth, in making the
world a more comfortable place in which to live and in
increasing well-being. This at least is what they should
be doing, but their efforts are all too frequently nullified or
misapplied: industries obtain Government assistance to
buy up and close down shipyards and to destroy cotton
spindles; machinery lies idle and men who should benefit
from increased production are unemployed. There is even
a greater tragedy : machinery and men are utilized to build
up giant war machines in preparation for greater and more
effective destruction. It was said of President Roosevelt,
when in 1933 he began his New Deal to raise the United
States from depression by keeping production down in order
to raise the prices of the remaining output, that there was
nothing he did that could not have been done much better
by an earthquake! The criticism may have been a little
unkind, but it is a startling reflection on our civilization
that with poverty still widespread, Governments appear far
more concerned in the destruction of wealth and productive
power, or in the making of machines of destruction, than in
engaging in useful activity.

Mechanical engineering in one form or another has been
the most potent force in changing this country from being
almost entirely agricultural to being ~' r industriaf,
with a very large increase in popui..un a. .ealth. In

3



4 ENGINEERING ECONOMICS

spite of the progress achieved by the engineer, affecting
the whole community, decisions in social life have never
been entrusted to him; they have been the prerogative of
the financier and politician. It has been on the whole his
own fault, as the engineer, either through absorbing interest
in his work or lack of vision, has not laid any urgent claim
to his qualifications and right to a decisive voice in industrial
control and social betterment.

Neither engineer nor scientist is playing his full part in
society if he confines his outlook to technical problems and
pays no attention to the use or the misuse or the lack of use
of the productive powers he is building up. If production
is intended for the well-being of the human race the engineer
should do his part to ensure that the intention is carried
out. It is a mistake to suggest that this is a matter for a
different kind of specialist. All technical specialists have a
duty to see that the joint product of their labour is utilized
to the fullest efficiency and the efficiency which the engineer
demands in his own technique he must demand throughout
the whole factory and throughout the whole economic
system, remembering always that the purpose of efficient
production is the satisfaction of wants, the happiness of
the human race, the greatest good of the greatest number.
What is added to the sum total of human happiness by
running a factory at its maximum efficiency in machine
output and labour utilization, if outside that factory
machines and men are idle? Of what use is it to invent
machinery to lighten effort and fatigue if the result is
unemployment and misery to others? Every engineer
should be interested in productive efficiency and this
should ean not only the productive efficiency of a unit,
of a single factory, but of the whole resources available
to mankind. The aim of industry should be to serve the best
interests of soctety. All technical specialists must therefore
. be economists and politicians, for this means that they must
inicrest the- -~ = in the organization and conduct of the
society to . wy e devoting their labour. Production
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does not end till use begins: the efficient working of the
system by which wants are satisfied—and this should be
the aim of production—is the responsibility of every citizen.
It is not a responsibility to be passed on to some special
section of the community. True, specialist technicians are
required in the administration of Government services, but
this has nothing to do with the fact that the smooth working
of the whole machinery for the satisfaction of wants is the
responsibility of every technician, no matter in what depart-
ment of the national productive mechanism he may be
working. The engineer in charge of the turbines of an ocean
liner is concerned not only with the efficiency of his pro-
pelling machinery, but also with that of the steering machin-
ery. When the order ‘‘Full steam ahead” is given it is as
well to feel confident of the direction in which one is going.
A main principle of industrial organization is specializa-
tion, but this does not bar any worker from insisting that
his own efficiency should not be nullified by inefficiencies
in other departments or in the general administration of
the enterprise. The whole organization of society is as much
the concern of the engineer as is the technique of production.
It is a mistake for the engineer to concentrate only on his
own technique and to forget that unemployment, poverty,
war, are defying his efforts to make a better world. In fact
he is not allowed to forget these unpleasant matters and
the second ““Great War” has already brought home to
every engineer how national resources may be concentrated
on purely destructive ends. It is important therefore to
realize that these matters are as much the busi
engineer as is the job he is paid to do. Not'
responsible for the toleration of inefficienc
economic life than the apathy of the ord’

MEANING OF EcoNoMIcs

Economics deals with what everyone is doing every day
in ordinary life, that is, getting a living. It is a human
study, a branch of the social sciences, a study of business

P




6 ENGINEERING ECONOMICS

activities with the emphasis on their social aspect. It is
concerned with the organization of society for the produc-

tion and distribution of wealth, and although it deals with
what is and not with what ought to be, it is not a static
study but a dynamic_study of business life. Productive
society does not stand still, neither in its techniques nor in
its human relationships. The water-wheel gives place to
the steam-engine and the engine to_the electric_motor;
primitive communal society gives place to feudalism
and feudalism to capitalism; competitive capltallsm
gives place to monopoly capitalism ; Uazssez fazre( gives
pl_age__tg__p__gmng, in one country capitalism has given
place to socialism. There is no finality and no greater
mistake than to imagine that the techni an human
relationships of to-day are fixed foralltime. Sowhen we say
fhat economics is a study of what is and not of what ought
to be, of fact and not of ethics, we must remember that
what is is always changing and becoming something else.
Just as there are physical laws governing the behaviour
of matter go there are economic laws governing the behav-
iour of society. Now a scientific law is a statement to the
effect that every cause tends to produce some definite result
and does produce that result if nothing happens to prevent
it Teopomics is undoubtedly a science as it is concerned
osition and sequence. But since man is possessed
gurd initiative it may be asked whether we can
- eneralizations whatever about human actions ;
s we can generalize our statements we cannot
sri%“'ge of society. Actually whatever irration-

> he behaviour of the isolated individual,

N ‘lsappears when the individual is studied

« - jroup. For example, it is possible to
estim.. e tne wages that must be offered to produce a supply
of labour of a given grade. The habits of almost every
member of a class are the same as regards working and
spending and the same actions may be expected under
certain conditions. On the other hand, a man’s motives

pue (el
aiowt St
3‘-‘1 }0 SS9



ELEMENTS OF ECONOMICS 7

and character may be modified by his economic status.
Economic generalizations must, therefore, only be taken
as observed uniformities in human actions modifiable by
environment.

In the dynamic organism of productive society the
“economic laws” which govern it are only tendencies; the
economic laws of the feudal system no longer operated in
the laissez-faire age of the nineteenth century (e.g. the
“just” price became the ‘‘ competitive’ price). The laissez-
fairesystem was dominated by the idea of the *free market "
—a place where buyers and sellers came together to deal on
terms of perfect equality—and market price was supposed
to be the result of free dealing between the suppliers and
requirers of materials and labour. So far as labour was
concerned the ‘““free’”’ market was a myth: the buyer of
labour power was in a superior bargaining position to the
seller, and the more unemployed there were, the more com-
petition to sell labour, the less fair the * bargaining.” ‘It is
remarkable to observe,” wrote the writer of a nineteenth-
century tract of the S.P.C.K., ““how through the beneficent
dispensation of Providence the efforts of every man to im-
prove his own position in competition with his fellows result
in the greatest good for all.” It would indeed have been
remarkable to observe anything of the kind, but in actual
fact it proved necessary to supplement the “beneficent
dispensation of Providence” with a mass of industrial
legislation, contrary to the spirit of laissez-faire, which
implies a leaving free of the economic processes to ‘‘natural
laws.”

Laissez-faire knows no plan, the system being directed
instead by the indices of prices and profits in the ‘‘free”
market, which influence the decisions of business leaders.
“Profit” is the dominant economic motive in capitalist
soc1ety— ‘the mainspring of private enterprise”—but it
does not follow that this is the strongest motive under all
forms of economic organization.

" The laws of laissez-faire are ceasing more and more to
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apply to the controlled economic systems of to-day. Latssez-
faire implies freedom to producers to operate without
restrlctlons other than certain property rights imposed as a
measure of social expediency, but to-day in this country
the tendency is towards self-imposed industrial control
with Government assistance, while different degrees of
centralized planning are found in Germany and Russia,
and some other countries. The war has brought vast
extensions of Government control in the economic sphere
in all countries concerned ‘much of which will undoubtedly
be permanent.

PRrRODUCTION

Economics is concerned with the production and dis-
tribution of wealth. The term production includes not only
producing in the technical sense, but also transport and
selling services, in short all the processes which increase the
value of a product. The process of production continues
till final consumption (use) begins; the cost of setting up a
machine in a factory is part of the cost of production of the
machine to the factory owner.

Wealth, which is the aim of production, is anything that
has exchange value. All goods which satlsfy human wants
are not necessarily wealth, as they may be unlimited in
quantity or incapable of being appropriated or not trans-
ferable, e.g. air and rain (but water stored in a reservoir
is wealth). Shares, copyrights and patent rights constitute
wealth just as much as buildings, machinery and tools.
Wealth may be classified as material or personal; personal
wealth consisting of the energies and faculties which make
people industrially efficient, as well as business connections
and goodwill. Things which are collective property, roads,
bridges, waterworks, public parks and buildings, etc.,
belonging to the community in general, constitute social
wealth. The national wealth includes both individual and
collective property.

Wealth must be distinguished from well-being, which
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indicates the satisfaction derived from wealth. A country
may have a great deal of wealth, but a maldistribution of
incomes may lead to a very indifferent state of general
well-being, while a poorer country with a more equitable
distribution of wealth may have a greater degree of well-
being.

CAPITAL

Wealth may be immediately consumable, constituting
income, or productive, that is to say, used for making other
consumable wealth, constituting capital. Capital, then, is
wealth which is used for the purpose of producing further
wealth. While all capital is wealth, not all wealth is capital.

The capitalist system is the name given to our present
economic system on account of two characteristics which
distinguish it from other economic systems. First, the high
proportion of capital used in production in relation to direct
labour. This feature, highly mechanized production, is
shared by all modern economic systems. Secondly, the
separation of the ownership of the means of production from
the labour employed in production. In feudal agricultural
communities Jand! was the main form of capital, and when
this was limited and could be appropriated by a small
section of the population, the remainder could utilize their
labour only by hiring themselves out to the owners of land,
who demanded a part of the product of labour in return.
In modern industrial society the machines and factories
necessary for production are privately owned, while pro-
duction is collective, involving the association of large
numbers of workers of all grades from unskilled labourers
to highly skilled administrators. These, however, possess
only personal capital (strength or skill) and not the material
capital with which they work.

1 Although land—including raw materials in their natural state—
is often distinguished from capital as being a ‘' free gift of nature,”
while capital has been produced with the aid of labour, yet so far as
its economic function in production is concerned land in no way
differs from capital.

2 —(B.6106)



10 ENGINEERING ECONOMICS

The term capitalist does not refer to every owner of pro-
ductive capital, but only to the owners of productive capital
who employ labour other than, or in addition to, their own
to work on the capital. That is, it refers to a productive
relationship rather than to the ownership of capital. The
possession of a home, or of a box of tools, or of a barrow,
does not bring the owner of such “capital” into the category
of capitalist.

The provision of capital and the provision of labour are
functions. Society does not consist of two watertight classes
of capitalists and workers, since many producers perform
both functions, but it is always possible to separate in a
capitalist his function of owning capital from, say, his
function of managing a business, which is a labour function.
The capitalist who combines both functions is an entre-
preneur (French entreprendre: to undertake) and the name
is also given to persons who, though not possessing capital
of their own, hire both capital and labour for the establish-
ment of an enterprise. The capitalist who merely owns
capital from which he derives an income without using his
labour is a rentier (French rente: yearly income, cf. rent).

The ownership of capital is not widespread. Of the total
number of persons over 25 who die each year 70 per cent
leave under £100 in all forms of property; of those who
leave more than f100, 63 per cent leave under £1000 and
the value of their estates is only 7 per cent of the total
value of all taxed estates; under 7 per cent leave more
than £10,000 but the value of their estates is 66 per cent of
the total.l

Capital may be described by different terms, according
to the way it is used. Thus capital may be snstrumental,
fixed or sunk, indicating things of durable form serving the
same purpose continuously and aiding labour in production,
such as plant, railways, docks. Specialized capital is suited
only for a single purpose, while non-specialized capital can
be adapted to more than one industry. Circulating capital

1 Based on 1934-5 figures.
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fulfils the whole of its function in a single use (cash, debtors,
stock, constantly flowing through a business), and floating
or liguid capital (cash and debtors) is available for conver-
sion into any other form. Consumption capital consists of
goods in a form to satisfy wants directly, including things
such as houses and clothes which consumers use while pro-
ducing (sometimes known as auxiliary capital). Social
capital is that of society as a whole not privately owned.

Like other forms of wealth, capital is the result of the
application of labour to the “‘free gifts of nature.” While,
however, consumers’ goods give immediate satisfaction,
capital goods, which will later produce consumers’ goods,
give no immediate satisfaction and involve a preference
for future benefits as against present benefits. The act of
withholding current consumption in order to enjoy deferred
consumption is saving. This does not imply a sacrifice except
in the sense of a temporary postponement of satisfaction,
since the object of the saving for building up capital is to
be able to enjoy greater satisfaction later than would be
enjoyed by present consumption. The degree of temporary
sacrifice involved in the allocation of a given proportion of
productive power to making capital goods instead of con-
sumption goods, varies also according to the total output
of all goods. A country with a low output per head makes
a greater ‘““sacrifice” in saving, say, 10 per cent of the na-
tional income than a country with a much higher output
per head, since in the latter case the inhabitants have satis-
fied more immediate wants before beginning to save. What
is true of countries is true of the individuals who make up
the countries.?

Saving has two aspects: a negative one, the mere non-
consumption of “income,” and a positive one, the ‘nvest-
ment of income. Investment means, in effect, that of a

! Incidentally it may be noted that much of the trading capital
that was built up in this country before the Industrial Revolution
did not involve even temporary sacrifice : it was the result of piratical
raids on the treasure ships of the ‘“Spanish Main,” of a thriving
slave trade and of dubious trading methods in India!
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person’s total output part has gone into the production of
capital goods.

SPECIALIZATION

Modern production requires a combination of four factors:
land (including raw materials), capital, labour, and organ-
ization. Organization is, of course, administrative labour
and, if we consider land as a form of capital (wealth used
to produce further wealth), then there are two agents,
capital and labour. Production is conducted on two main
principles: the specialization of labour (one man, one job)
and the integration of processes (the linking up of the special-
ized processes).

Localization of Industries. Specialization need not be
confined to labour. Capital may be specialized, while indus-
tries may specialize on a geographical basis. Geographical
specialization is less important than formerly, but areas
such as Lancashire, the West Riding, South Wales, the
Potteries and Sheffield, are not only the home of specialized
industries, but are basically dependent on those industries.

The main reasons governing the localization of an industry
are access to raw materials, power, markets and labour.
The first two are particularly important for the heavy
industries but their relative importance may change. For
instance, the use of electricity has helped the establishment
of industries away from the traditional areas, while fuel
economies now make it cheaper to carry coal to the North-
ants iron deposits than to bring the ore to the coal for
smelting. Nearness to markets is an important factor in
the light industries making relatively costly products which
would pay heavy rail charges, while in spite of the mobility
of labour firms like to be near existing supplies.

Capital is more easily provided in a developed than in an
undeveloped countyy, hence the latter must enlist the aid
of modern industrialized countries. Artificial assistance,
such as tariffs, may be responsible for the existence of an
otherwise uneconomic industry : for example, British wheat
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and beet cultivation, or the establishment of steel industries
in the Dominions (often subsidiaries of British firms which
set up factories inside the tariff barrier). Inertia may keep
an industry where it is and subsidiary industries may spring
up in the locality: the home of the cotton industry, for
example, is also the home of the textile machinery industry;
but the damp atmosphere of Lancashire is no longer essen-
tial to cotton processing.

The southward drift of industry (meaning the establish-
ment of new industries in the south rather than the transfer
of existing industries) may be partly accounted for by the
use of electric power, the replacement of male by female
labour—the textile industries provide alternative female
employment in the north—the fact that labour is much less
organized in the south than in the north and some firms
object to unionization, nearness to the London market and,
a quite important factor, the simple preference of employers
for living in the south (e.g. this last is the sole reason for the
localization of the Morris motor works, the founder being
born at Oxford). The decline of industry in the north and
the haphazard localization of the new industries has brought
with it numerous evils. The arterial roads, designed to
provide speedy outlets from congested London, have become
lined with factories and housing estates. New essential
services—water, power, housing, sanitation, education—
have had to be provided for the new centres of population,
while in the north the capital sunk in these services has
become partially disused and whole regions have become
“distressed.” In the ten years 1928-37 one quarter of a
million people emigrated from Wales.

The report of a Government Commission on the Local-
ization of Industry led The Times to castigate the Board of
Trade, which ‘“‘propounded in a mid-Victorian voice” a
“policy of do-nothing, which is not only outmoded but is
utterly unsuited to the present day,” and which, incidentally,
is contrary to the policy of active intervention in industry
which the Government has pursued in other fields.
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Just as localization is breaking down in this country so
internationally specialization is beginning to disappear, and
though countries still have an industrial or a primary
producing bias, yet their occupations tend to become more
balanced.

Division of Labour. Labour is specialized, both among
operatives and in the administrative grades. In the latter
sphere production, sales, finance, etc., may be placed under
different managers, and part of the science of management
is to ensure that perfect contact is maintained between the
different functions and that speed of decision is not ham-
pered. The degree of specialization possible is limited by
the size of the business: it begins among the operatives
and rises to the management. Administrative specialization
is certainly not as fully developed as is possible, and the
subject is pursued in the chapter on the Management
Function (Book II).

Among the advantages of the division of labour may be
mentioned the time saved in training; the economy of
capital (each specialized machine is in constant use by a
specialized worker); the higher speed and skill attainable.
Monotony may be countered by shorter hours, which
greater production makes possible, and the opportunity to
develop other interests. With the simplification of opera-
tions it is also desirable, from the worker’s point of view,
for there to be frequent changes of task, even though this
may raise labour costs.

S1ze oF THE BusiNeEss UNIT

Modern production tends to an increase in the size of the
productive unit, the limitations to which are the size of the
market and the difficulty of controlling the ‘‘industrial
giant.” The latter difficulty can be largely overcome by
scientific organization, involving the ruthless subdivision
of the management function. The advantages of the large-
scale concern include those resulting from the specialization
of labour; increased mechanization (multiplication and
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simplification of processes); economy in bulk purchases of
raw materials; ample resources for serious research and
the lower unit costs due to high output.

Costs are made up of direct or prime costs (including
labour, fuel and raw materials) and indirect costs or oncosts
(overhead expenses). The fixed overheads are those ex-
penses which persist whatever the scale of operations, such
as administrative expenses, selling and advertising, light
and heat, etc., and these are reduced per unit the larger the
number of units produced. The most economical use of
capital involves its continuous employment and as the scale
of output increases direct costs rise proportionately, but
oncost increases much more slowly, so that the cost of each
additional unit of output is reduced.  This is the law of
diminishing costs or increasing returns (profits): every
additional unit of productive power gives a more than pro-
portionate return. It has its converse in the law of dimin-
ishing returns which applies when every additional unit of
productive power gives a less than proportionate return
even though the fotal output continues to increase. Beyond
a certain point this applies in agriculture, though such
things as deeper ploughing, better fertilization, etc., may
constantly push forward the point at which decline begins.
It may also apply in industry when men and machinery
are driven at too great a speed in an attempt to get a larger
output, and the deterioration of the machinery and the
exhaustion of the men lead to a fall in the rate of increase
of output. It is well known, for example, that overtime
labour is dear in a double sense ; not only is the hourly rate
higher, but the hourly output is lower. An increasing
number of firms are finding that the five-day week (with a
corresponding reduction in hours worked) actually leads to
an increased weekly output. The introduction of rest-
periods has the same effect.

INTEGRATION
Integration is the corollary of specialization. First the
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processes are split up, then they are linked together either
for reasons of technical efficiency or in order to exercise
monopoly control. Integration may be either wertical
or horizontal. Vertical integration is the linking up of
successive stage? in production as is illustrated below—

THE VERTICAL INTEGRATION OF PROCESSES
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The iron and steel industry lends itself best to such
integration, of which perhaps the most extreme example
is that of the United Steel Corporation (Pittsburg, U.S.A.),
which not only controls all the processes noted above but
goes on to make and operate its own transport by land and
water and owns the property on which its employees live
and the shops and city services which supply them.

The reasons for such integration are, first, technical
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(molten pig-iron to steel furnaces without cooling) and,
secondly, economic (to secure markets for the products of
prime industries and sources of raw material for secondary
industries).

Horizontal integration consists of the linking up of similar
enterprises, for instance, a chain of coal mines, power sta-
tions, steel works or multiple stores, with the essential
objective of establishing a monopoly, although economy
and increased efficiency may likewise result. A combination
of horizontal with vertical integration is found in the opera-
tion of many different industries connected only in their
single raw material origin or in their utilization of the
same plant. Coal-tar, for example, can be used in the pro-
duction of scents, medicines, dyestuffs and explosives,}!
while the same machinery can be adapted to make agri-
cultural machinery in peace-time or shells in war-time,2
or parts of gramophones and wireless sets in winter and
bicycles in summer.? '

The disintegration of processes may lead to economies
where several firms use standard units in the manufacture
of their products. It is more economical for a speciality
firm to make the unit for all the users than for the latter
to aim at self-sufficiency. An example is seen in the manu-
facture of motor car bodies and wheels.

Rationalization. Rationalization is the logical develop-
ment of combination and involves the conscious planning
of industry and the elimination of waste in materials,
human effort and distribution. It is often accompanied by
horizontal integration and the weeding-out and closing
down of the less efficient units absorbed, the concentration
of output on the most efficient units and the re-equipment
of productive units with the most up-to-date plant. Ration-
alization may take place both inside a firm and inside an
industry, and becomes of special significance in a depression
when profits are low. Under private enterprise it almost

1 I.CIL ! Ransome & Rapier.
3 HM.V.—Rudge-Whitworth.
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inevitably involves unemployment, but this is not an argu-
ment against rationalization. It indicates the necessity for
securing alternative employment for the displaced labour
or compensation as generous as is provided for the owners
of scrapped plant. The economies of rationalization should
be passed on in benefits to the whole community.

MonoroLY

The growth of large-scale integrated concerns has led to
conditions of monopoly in many branches of production.
Monopoly is, in fact, more widespread than is commonly
imagined, for a monopoly may be effective without being
complete and without involving unified control. A carfel
or selling organization serving an industry, fixing prices
and sharing orders amongst its members; a price-ring,
a group of firms which have agreed on a price policy ; these
and trade agreements constitute monopoly from the con-
sumers’ point of view by eliminating price competition.
Distilling, soap, sewing cotton, flour, tobacco and cement
are practically under monopoly control, while iron and
steel, engineering, electrical engineering and electric lamp
manufacture, have all to a very considerable extent
eliminated competition within their ranks. All business
men endeavour to secure a monopoly, and the ‘cry for
rationalization is often a disguise for the monopoly which
is being sought.

Monopoly may give all the advantages of large-scale
production, with price reductions to the public, but on the
other hand inefficiency and high prices may be the only
result. Especially is this a danger where cartels and price-
rings are formed, sometimes with statutory powers to con-
trol prices and to coerce recalcitrant minorities, but without
effective powers of rationalization (e.g. coal and agriculture).
Steel users, for instance, have raised loud protests against
the monopolistic tendencies of home steel producers, whose
position is reinforced by import restrictions and member-
ship of the continental steel cartel, and one prominent
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motor-car manufacturer! threatened at one time to set up
his own steel works after the American practice. The
elimination of competition removes one of the main advan-
tages claimed for private enterprise so that there is a good
case for placing monopolies under public control. Particu-
larly is this so since in this new industrial age it is being
found that the problems of industry cannot be isolated
from social problems. It is being appreciated that industry
should work for the service of the community and be
controlled and administered for the benefit of society as
a whole.

Instead, therefore, of being characterized by disorderly
production industry should have a planned direction.
Programmes of production must be based on collective
estimates. There are already many instances of centralized
and co-ordinated management of industries but regulative
powers amounting to monopoly should be granted only in
return for acceptance of social responsibilities and the
running of the industry in the interests of the nation as a
whole. Control should be vested only in men of vigour,
competence and honesty—not in a restrictive bureaucracy.

MARKETS AND EXCHANGE

A market is any organization for the bringing together of
buyers and sellers. In some, buyers and sellers actually
meet and handle the commodity, in others samples of the
goods only are present, in yet others sale is by description.
Some markets are local (garden produce), others are world-
wide (copper) with dealers and stocks, no matter where
placed, in the same effective market. A perfect market is
very wide, deals in a standardized commodity, with buyers
and sellers equally well-informed and with bargaining on a
basis of equality. Markets may be spof—goods dealt in for
immediate delivery—or futures—a present contract for
future delivery. Spot prices will be influenced by immediate
demand and supply, while futures prices will depend on

1 Austin, 1937.
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estimates of the spot prices at the future date. Option deals
give the right to exercise an option to buy or to withdraw
if the price is unfavourable when the contract is due for
completion, a small commission being paid for the privilege.

The exchanges of London are world markets for metals,
wool, rubber, cereals, tropical commodities, etc., and deal-
ings on them are as much speculative as genuine. Specula-
tion, however, may, provided it is not carried to such excess
that prices become erratic or an artificial shortage is engin-
eered, assist true dealers, since the speculators ‘“make a
market” : that is, under normal conditions they will always
deal and take the responsibility of selling what they have
bought or of buying in what they have sold. Speculators,
in effect, are experts in taking risks which persons outside
the market would not care to take. A special example of
these risks is seen in hedging. A manufacturer requiring
raw materials in, say, three months’ timne, may wish to buy
immediately for future delivery. Before manufacture,
however, the price may move and an unexpected profit
or loss be made. To guard against either, the genuine
purchase is ‘“married” to a speculative sale to a dealer
also for future delivery. When the due date falls the manu-
facturer pays the dealer, or receives from him, the differ-
ence between the current ““spot’’ price and the price of the
“future,” this amount compensating the gain or loss on
the genuine purchase due to any intermediate change
in price.

THE StocK EXCHANGE

This is the market for already invested capital in the form
of securities, consisting of stocks, shares and bonds given
to those who put their money into companies or into loans
floated by the Government, municipalities or other public
bodies. The Stock Exchange is the necessary accompani-
ment of the joint-stock company, since an investor who
has put his money into a joint-stock enterprise cannot
withdraw it, but can only transfer his investment to
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someone else. The Stock Exchange is the market for such
transfers, without which investors would be reluctant to
place their savings in industries over which they had no
control.

The members of the Stock Exchange are jobbers, who deal
on their own account, and bdrokers, who act as agents (on
commission) between the public and jobbers. Since the
Exchange is a “ perfect market’’ and since deals are mainly
for settlement at the end of the fortnightly ‘‘Accounts,”
its chief activity is speculation, which has been defined as
buying what you do not want from someone who has not
got it! The speculative buyer is a ‘““bull” who hopes to
sell out at a higher price, while sellers who are aiming at
forcing prices down in order to buy in cheaply are ‘' bears.”

VALUE AND PRICE

The market is the focal point of the “free” capitalist
system, for in the market producers and consumers meet
and price is determined. Price is exchange value expressed
in terms of money ; it is the index which production follows,
for its movements indicate the relationship between supply
and demand. Absolute price levels do not mean anything,
nor can the value of a commodity be considered apart from
other commodities. Value is a relative term and relative
prices are significant since they enable exchange values to
be compared. Movements in absolute price levels too are
significant, since they indicate a disequilibrium between
demand and supply.

Behind the demand for a commodity is its utility (value
in use). Commodities are desired for their usefulness, yet,
as was seen earlier, a commodity may possess utility without
possessing exchange value, e.g. air—though to possess
exchange value a commodity must have utility. Utility,
moreover, varies from person to person since not everyone
gets the same satisfaction from an article, but in a market
there can be at one time only one exchange value, one price,
for a commodity. The link between utility and value is as
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follows : every addition to a person’s stock of a commodity
possesses less and less utility, e.g. if one has only one suit
its utility is enormous; a second suit is not so precious;
a third still less, till ultimately one has a surfeit of suits
and additions might be considered a positive nuisance
(disutilities)! This is the law of diminishing utility : the
more one has of a thing, the less one wants a little more
of it. Now the sum of the utilities derived from all the suits
is the fofal utility, while the utility derived from the last
suit one feels induced to buy at current prices is utility at
the margin of demand, marginal utility. Now assuming
one has laid out one’s income wisely it follows that the
utility of the articles one has bought is greater than that of
other articles one could have bought at the same price.
The prices one has paid therefore measure the relative
utilities of the last one of each kind of article bought, that
is, the relative marginal utilities.

Price, then, measures marginal utility; but exchange
value is determined not only by marginal utility to consum-
ers on the demand side, but also by marginal utility to
producers on the supply side, that is, by the marginal cost
of production (the cost of producing the last or most costly
unit). Supply price, in fact, must be governed by the costs
of the least efficient or highest cost producer whose output
is required, since if his costs were not met then he could
not afford to produce, supply would drop and prices would
rise till his costs were met.

In the long run, therefore, price must be determined by
the cost of production, which includes normal profits. It
cannot be below without causing the ultimate bankruptcy
of the highest cost producers (though they may survive,
a long time at a loss), while if it rises above then abnormal
profits will be made, additional producers will be attracted
and prices will drop. In the short run the demand factor
is most important, a sharp rise in demand tending to make
prices rise above production cost and a sharp fall sending
prices below. The following diagram shows how price is
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fixed at the point of equilibrium between supply and
demand. The demand curve illustrates the extension of
demand as price falls, while the other curves illustrate
supply under conditions of increasing (a and al), constant
(b), and decreasing (c) returns as production is increased.

Price

——— Supply
amsinns Demand

Quanriry —_—
F16. 2. DIAGRAM SHOWING SUPPLY AND DEMAND CURVES

The shaded area indicates the difference between what
consumers would be prepared to pay and what supply costs
actually are; the gap represents a ‘‘consumers’ surplus”
which a monopolist may appropriate. Prices are not gener-
ally or under present conditions usually determined by the
free forces of supply and demand. Before the advent of
price control by the Government as a war measure, price
determinations were generally due to the formation of
associations in practically every trade to constitute repre-
sentative bodies in negotiation with the Import Duties
Advisory Committee, the latter controlling tariffs on com-
petitive imports. In general prices were fixed on the
principle of what the traffic would bear. Monopoly price
may be anything above cost of production up to demand
price; the monopolist will set his price at a point along the
demand schedule that gives him the maximum profit.
This is not necessarily a very high price in relation to the
cost of production, but in the case of necessities, where
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consumers’ surplus is high, monopolies are potentially
dangerous, since they may choose to restrict supply and to
keep prices high.

The demand for necessities is relatively inelastic: a
change in price produces a less than proportionate change
in demand, hence prices can be raised and profits increased
to the detriment of the consumer. Where demand is elastic,
as for luxuries, an increase in price will at once cause it to
contract and the monopolist is less likely to benefit from
a high price policy. Substitutes may also check an unlimited
rise in price, since beyond a certain price demand may be
switched over to the substitute commodity.

In the case of joint products (e.g. coke and coal-gas, meat
and hides) the cost of producing both items together is the
only cost the producer considers, so that one of the products
may be sold at a price that merely covers the direct cost of
putting it on the market, while the other product may bear
the overheads of the business and yield the profit.

The labour theory of value has a different purpose from
the marginal utility theory outlined above, which in-
dicates why and how prices move. The labour theory is
not essentially an exchange theory but a theory of dis-
tribution, arguing that since only labour produces value
(capital itself having been produced by labour) any rewards
to other ‘““agents” of production, e.g. interest, must be
taken from labour.!

DisTRIBUTION

The term “‘distribution” refers to the sharing out of the
net national income (total output less depreciation) among
the owners of the various factors responsible for production :
labour (including administration), capital and land.

Inanimate  things—land and capital by themselves—
cannot produce anything. Labour, working on raw mater-
ials, is alone capable of producing wealth, but, since labour

1Marx: ‘“Das Kapital.”” Vol. I. Eden and Cedar Paul's
translation.
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can produce more wealth than is necessary for its own
sustenance and reproduction, there is a surplus which may
be distributed either as additional wages or otherwise. This
surplus could be (a) used to raise the standard of living
above subsistence level, (b) saved, in order to accumulate
capital to assist further production, (¢) retained by the
owners of the essential aids to production, land and capital.
Under the system of private enterprise and private invest-
ment many people contend that the surplus goes mainly
to the owners of land and capital, who in turn save and
reinvest a portion.

Rent is the share of the national income that goes to the
owners of “land,” the ““free” but appropriated gifts of
nature. Mineral royalties are a form of rent. The amount
of ‘“economic rent” (not necessarily the same as money
rent) is determined by the richness of the land or mine,
since the greater the value that a given amount of labour
can produce, the greater the surplus from which rent can
be paid. Economic rent is in fact the difference between
the yield of land and the cost of producing that yield. It
does not represent a reward for any service performed, but
is simply a charge made by the possessors of land to pro-
ducers who, of course, cannot work without land. Money
rent actually paid may not coincide with economic rent,
since the disposal of the available surplus is a matter for
bargaining between the parties concerned.

Interest and profit are the shares of the national income
that go to the owners of capital. Interest is sometimes
considered as a fixed payment while profits are variable,
but economically there is no difference between them.
Profit is sometimes considered as the return to the “entre-
preneur ’—the person responsible for initiating production
as distinguished from the ‘“‘rentier” who is passive and
merely lends capital. But for the sake of clarity it is
important to distinguish between the two functions of the
entrepreneur: (a) his ownership of capital, (b) his manage-
ment of capital. His so-called profit is partly a true profit—

3—(B.6106)
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payment for ownership—partly the wages of management.
Such wages are part of the general reward to labour of
which administrative labour is but the highest grade. The
small shopkeeper’s ““profit” is often only the reward for
labour.

The national income is distributed either in payment for
work or in payment for ownership: it goes either to labour
or to capital. Interest is sometimes considered as a reward
for saving. Under private enterprise saving is left to indi-
vidual initiative: some persons save and some do not, the
main determining factor being the size of the individual’s
income and the balance available after providing for all
necessities. The ““sacrifice” involved in saving, the degree
of which varies according to a person’s income and spending
habits, has, however, no market value: if it did it would
be a delicate problem to determine how much effort in
saving equalled one hour’s effort in working. If a person
saves in a bank deposit account he receives } per cent on
his capital, if in a successful business perhaps 10 per cent, if
in an unsuccessful business, nothing! The interest received
depends then on the amount of surplus produced by the
industry in which the investment is made and is received
by virtue of the ownershlp of capltal and not by v1rtue of
any possible saving ‘‘sacrifice.” -

Profit is sometimes considered as a reward for risk: but
if that were so, over all industry in the long run profit would
not exist, since gains would be cancelled out by losses. This,
however, does not happen. Nevertheless the risk factor
does govern the differential returns between different busi-
nesses, capital in a risky business demanding a higher
payment than in a safe business. Over all business in the
long run, profit is simply a payment demanded by owners
of capital from those who use the capital for production.
If such payment were not made there would be no point
in the private ownership of capital. Variations in rates of
interest and profit reflect variations in the size of the surplus
produced by different industries and indicate the direction
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in which new capital needs to be invested. If profits are
high in certain industries that indicates high surplus pro-
duction relative to labour costs, so that capital is attracted
into such industries, expanding production and lowering
price. Investment will not take place in industries where
the rate of profit is falling or is very low. The “gilt-edged”
rate of interest is that rate which, risk factors apart, must
be paid to induce the owners of capital to invest it rather
than to hoard it.

Wages. The proportion of profit (including in the term
interest and rent) in the distribution of the national income
is some one-third and its amount is governed by the pro-
ductivity of labour. The more productive labour is, the
greater the surplus out of which profit can be taken. The
share of wages depends (a) on the conventional (see p. 31)
minimum for subsistence and (b) on any excess over this
that can be obtained from the surplus. Wages can only
increase at the expense of profits unless total output is
increasing. The interests of labour are therefore the same
as those of capital in the sense that both can gain from
an increase in output, but opposed inasmuch as labour and
capital seek to increase their respective shares of the
surplus. The function of trade unions is to increase the
bargaining power of labour and so to gain a greater share
of the surplus over subsistence levels.

Under private enterprise the return to capital must not
fall unduly low or the owners of capital will withhold it
from production: capital ““strikes” have in fact resulted
in the U.S.A. from President Roosevelt’s social legislation
and in France under the Front Populaire Government,
1936-7, when capital thought that the State was unduly
interfering in industry and raising costs. The power of
trade unions to raise wages is limited by their power to
increase their share of the surplus without reducing the
whole surplus. Less capital will be used and less new invest-
ment will take place when, in a time of declining output,
wages are kept up and the return to capital is reduced.
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Labour’s loss in unemployment resulting from the unprofit-
ability of industry is only partly compensated through
insurance or State relief.

The following table shows how labour and capital fared
over the trade cycle 1929-37—

I 2 4

@ @ Voh(l::z)e of | Volume of

Wage Employ- Wages

Profits Rates ment (2) x (3)
100
1929 . 100 100 100 100
1930 . 82 99 94 93
To3r . 61 98 88 86
1932 . 59 96 87 83
1933 . 68 95 90 85
1934 . 80 95 93 88
1935 . 91 96 94 90
1936 . 106 98 97 95
1937 . 118 102 99 101

WAGE THEORIES

(a) Subsistence Theory and Iron or Brazem Law : that
workers would always breed and increase their numbers
up to the limit of subsistence, and therefore any improve-
ment in the standard of living was impossible since it would
result in a rise in the birth-rate and a consequent fall in
the standard. Only persons in receipt of wages were sup-
posed to breed in this fashion for there was no accompanying
subsistence theory of profits! In fact the tendency to breed
to the limit of subsistence is the result of poverty and not
its basic cause, as India and China show. The more eco-
nomically developed a people the less do they tend to
multiply indiscriminately. The theory ignored the popular
desire for improved living standards and underestimated
the productive powers of industry, which enabled output
to rise more rapidly than population.

(b) Wage Fund Theory : that the share of the output
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available for the payment of wages was fixed and therefore
any increase in wages for one group of wage-earners meant
a reduction for other groups. The theory ignored the fact
that total output could increase and that wage-earners
might be able to benefit at the expense of capital.

(¢) Productivity or Marginal Productivity Theory : that
additional labour will be employed till the last addition to
the total value of the product is only just covered by the
wages paid to the marginal or the last worker taken on,
without leaving any profit. As, in any grade of labour,
wages are all equal, the wage paid to the last person em-
ployed will be the wage paid to all. This is not really an
explanation of wage rates since it merely tells us that when
wages are paid on a time basis additional workers will be
taken on till the productivity of the marginal worker is
equal to the rate paid, but it does not explain what governs
the rate paid.

MECHANIZATION, WAGES AND WELFARE

Mechanization, by leading to increased output per opera-
tive, should lead to greater well-being. When the worker
is his own employer this is so, but when the worker is em-
ployed by an owner of capital it does not follow that greater
productivity will be accompanied by higher wages. Mechan-
ization, after all, is introduced by the owners of capital for
the purpose of increasing profits: it merely increases the
surplus available after satisfying the minimum needs of the
worker and it will be a matter of hard bargaining before the
worker receives part of this surplus. It can be said, however,
that mechanization makes higher wages possible.

As for welfare, under conditions of rising prosperity
mechanization leads to higher total output, but when
demand is falling mechanization merely leads to a reduction
in the amount of labour used and a stabilization or fall in
output, so that unemployment rises. The effects of mechan-
ization on welfare depend on the phase of the trade cycle:
rising demand means rising total output, falling demand
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means reduced output. If the mass of people is left in pos-
session of sufficient purchasing power then the labour dis-
placed by the new machinery can be reabsorbed to satisfy
the growing wants of the people. The luxuries of to-day
should become the necessities of to-morrow.

There is a particular tendency in a slump to mechanize
in order to reduce labour costs per unit of output and under
such conditions the effect on welfare is negative. Male
labour may be further adversely affected by the employment
of girls to operate the new machinery.

Monotony may be increased by higher mechanization, but
effort is reduced and there is a possibility of shorter hours.
Before 1850 the 70-hour week, representing almost the
limit of human capacity, was typical; in the 1860’s the
normal for factory workers was 60 hours, and in 1913, 54
hours (an average fall over half a century of 10 per cent).
Since 1919 there has been a further fall of 11 per cent, giving
a 48-hour week, but 44 hours is quite frequent.

THE EcoNnomy oF HiGH WAGES

The entrepreneur does not measure wage costs by the
rates paid but by the labour cost per unit of output. It
may pay an employer to offer wages higher than normal
if that enables him to get better workers whose higher
productivity enables him to spread his overheads over a
greater number of units of output. This advantage would
naturally disappear if the higher rates were generally
offered.

INEQUALITY OF WAGES

Wage-rates may be unequal for several reasons, hinging
mainly on the fact that labour consists of many grades in
which the relative strengths of supply and demand vary,
while labour flows with difficulty from one grade to another,
Some jobs are more arduous than others, require a longer
period of training or costlier training, a higher degree of
skill, etc. The minimum subsistence wage is not therefore
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a flat rate for all occupations, but each occupation has its
conventional minimum which takes into account these
special factors. The productivity of the labour is an im-
portant factor governing rates of pay, but the value of the
product is itself affected by the difficulty of obtaining it;
managerial labour is highly paid largely on account of the
difficulty in obtaining good managers.
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CHAPTER II
MONEY, BANKING AND EXCHANGE

(1) MONEY

Econowmics is concerned with the production and distribu-
tion of wealth. The monetary system is not something
apart from the productive system, it permeates this system.
Money itself is but the counter giving right to the possession
of real wealth and the so-called problems of money are also
problems of production and distribution. The movements
of prices illustrate this for prices are but the exchange
values of goods expressed in terms of money. There are,
however, so many technical aspects to the monetary system
that it is convenient to consider these aspects and the
problems to which they give rise as a distinct branch of
economic study.

THE FuNcTION OF MONEY

Money is the link between production and consumption.
The producer of goods exchanges them for money and then
exchanges the money for other goods he desires. Money is
an aid to commerce only, ‘““the road along which all com-
modities travel but which in itself does not produce one
single blade of grass” (Adam Smith); if it cannot be
exchanged for goods it is nothing.

Originally trade consisted of barter, i.e. the direct simple
exchange of goods for goods. That was practicable when
producers were largely self-sufficient and exchanges were
few. With the growth of specialization producers retained
for themselves little of what they produced; the greater
part they exchanged for other commodities likewise pro-
duced by specialists. The typical producer to-day does not
directly utilize the product of his labour but exchanges it
all for his requirements. In other words, in modern society

32
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self-sufficiency is the exception and exchange the rule. In
exchange a double coincidence is necessary : the seller must
find someone who not only wants what he has to offer but
is willing to give what the seller himself needs. For con-
venience therefore certain commodities became by custom
used as intermediaries in barter. Blocks of tea or salt,
hides, shells, have all served—-and even still serve in some
primitive communities—as barter units. Such commodities
had their disadvantages, and finally silver and later gold
became adopted as commodities to be used as intermediaries
in trade. These precious metals had the following advan-
tagesinaddition to being commodities desired in themselves:
they were easily portable; indestructible; easily recog-
nizable; homogeneous and divisible without the divided
portions losing value as would be the case with diamonds;
and finally they were stable in value since the annual output
was low relative to the total stock.! Commodities would
be exchanged against silver and silver would be re-ex-
changed for other commodities. It isimportant to note that
silver was itself a commodity exchanging against other
commodities on the basis of its intrinsic value (value inher-
ent in itself) and that this silver money, which circulated
in the form of bars before it was cut down into discs and
stamped with the King’s head as evidence of genuineness,?
had no relation to our present money, which has no value
in itself or a metallic value far below the face value. Our
present coinage consists in fact of ““tokens”: counters with
an exchange value as money out of all proportion to their
intrinsic value as metal. Moreover silver and copper coinage
has long been merely change for the standard money of the
country, once the gold sovereign (commodity money) and
now the paper (token) pound.

The change-over from a commodity money to a token

! The mnemonic pisHCUP gives the initial letters of the character-
istics: Divisibility; Indestructibility; Stability; Homogeneity;
Cognizability; Utility; Portability.

% The pound was originally 1 Ib. weight of silver and the penny
1/240th part of a 1b.
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money was very subtle and was made possible by the rise
of a banking system and the growth of confidence in dealers
in money. For convenience people would accept from their
bankers paper tokens in place of metallic money of full
intrinsic value on the understanding that metallic money
would be surrendered on demand against presentation of
the paper token. When the use of paper tokens had become
customary it was possible for their use to be made legally
compulsory and for their convertibility into a given quan-
tity of precious metal to be abandoned without—for the
purpose of internal trade—anyone noticing the difference.
Goods are now exchanged against a token receipt which
may be coin, paper, or even a record in a bank account,
which in turn exchanges against other goods.

Money is essentially a medium of exchange, a debt-settling
mechanism, as well as a unit of account, that is, a unit for
the purpose of calculating exchange values as a yard is a
unit for calculating linear values. Money may also be
regarded as a store of value inasmuch as the holder of money
does not necessarily wish to exchange it for goods at once
and if the monetary system is working smoothly the value
of the debt in terms of goods does not alter; money becomes
then a standard for deferred payments.

It is clear that to facilitate exchange precious metals are
not required; so long as ultimately goods can exchange
for goods all that is necessary is for the existence of
the debt pending the completion of the exchange to be
recorded. The seller of goods receives money, that is, a
record that a certain value has been handed over and
that the seller is entitled toreceive back an equivalent value
when he chooses to present his debt token and to demand
goods.

Di1rrereNT KINDS oF MONEY
“Money is as money does” (Jevons): what serves the

! Details of how the change took place are discussed in the section
dealing with changes in the monetary system since 1914.
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purpose of money, the settling of debts, is money. The
various kinds of money may be classified as follows—

Legal tender : Money the use of which is authorized by
law. If a debtor offers legal tender the creditor must
accept or forgo the debt. (But note that creditors are
not obliged to give change.)

Limsted legal tender: May only be offered in settlement
of debts of limited amount. In England copper coins are
legal tender up to 1s. and silver up to 4os.

Full legal tender : May be offered in settlement of debts
of any amount. In England Bank of England notes and
gold coins, though the latter no longer circulate, are
full legal tender.!

Intrinsic value money : The face or legal value is equal
to the metallic or commodity value. (Gold sovereigns
up to 1914.)

Token money: The face value is in excess of the com-
modity value, e.g. copper and silver coins and paper
money.

Standard money: The money used as the unit of ac-
count. In England formerly the gold sovereign was
standard, now the paper pound is standard and silver and
copper coins are used as change for the standard unit.

Convertible money: Token money that may be ex-
changed for intrinsic value money, e.g. up to 1914 a £5
Bank of England note could be exchanged for five gold
sovereigns and the Bank of England had therefore to hold
sufficient gold coin to meet any possible demand for
conversion of its notes. Paper currency is now incon-
vertible since intrinsic value money no longer circulates.
In addition to legal tender money there is bank money

which takes the form of a record of debts in bank books
transferable by means of cheques. Cheques are merely
orders to a bank to transfer the ownership of bank deposits ;

1 The outbreak of war in 1939, with its dislocation of population
due to evacuation, led to postal orders being temporarily (3rd Sep-
tember to 20th December) declared legal tender to meet a possible
shortage of currency which did not, however, materialize.
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they are not themselves money since if they were people
could make themselves wealthy by writing out cheques for
any amount they cared. No one can be forced to accept a
bank deposit in settlement of a debt and the ownerofa
deposit can always require a bank to pay out the deposit
in the form of legal tender money. Nevertheless bank
deposits are the most important form of money used in
business.

To sum up, money to-day is not gold and is not a com-
modity, but is simply a token of indebtedness indicating
the holder’s right to value in the form of goods and services.
Gold is merely a commodity such as any other and its price
is variable.

WHAT 1s A Pounp?

We have said above that money is merely a debt token,
valueless and without meaning apart from goods. The
pound is then a unit of account and exchange. The wording
on a Bank of England note: ‘I Promise to pay the Bearer
on Demand the sum of One Pound” above the signature of
the Chief Cashier ““For the Governor and Company of the
Bank of England "’ would have meant up to 1914 an obliga-
tiontohand over sovereigns (commodity money)in exchange
for the note (notes were then issued for £5 and over only).
To-day the words have no meaning and the value of the
note depends not on its exchangeability into a fixed quan-
tity of one particular commodity, gold, but on its exchange-
ability into goods and services in general, that is, on its
purchasing power. A pound is therefore what a pound will
buy. The value of a pound varies with fluctuations in the
level of prices. The higher the level of prices the less the
pound will buy and the lower the value of the pound. The
value of money varies inversely with the level of prices.

THE VALUE oF MONEY

A change in the general level of prices, unless due to a
commodity factor affecting all business such as technical
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improvement over a long period cheapening production
costs and gradually bringing prices down, will be due to a
change in the value of money brought about by a change
in the volume of money relative to the number of exchanges
for which that money has to serve. Money being only a
unit of exchange and account it is clear that a doubling of
the amount of money cannot double the country’s real
wealth but only cause a doubling of prices—if all the money
is to be used to do the same number of exchanges—through
a halving of the amount of goods each monetary unit repre-
sents. This is the so-called quantity theory of money—in
reality an axiomatic proposition: with a given quantity of
exchange the level of prices varies with the quantity of
money used in those exchanges.

Quantity of effective money or
Volume of exchanges

Price Level =

MV
= T where T is the volume of trade, M is the

volume of money in use and V is the velocity of circulation
or rate of turnover of that money. Money not used in
exchanges does not count as effective money and can have
no influence on the level of prices at which the exchanges
take place. Effective money is not the quantity of silver
and copper coins, notes and bank deposits available, but
only such part of this total as is in use multiplied by the
rate at which it changes hands. A pound hoarded is not
effective money at all; a pound changing hands once a year
has an effectiveness of £1 only, but one changing hands
once a week does the work of £52 in a year. The influence
of the volume of effective money on prices will be appre-
ciated too by realizing that effective money is effective
demand. The quantity theory of money is in fact part of
the supply and demand theory of prices. The following
table shows the relationship between the quantity of
money as represented by the daily average of cheques
cleared and the level of prices, using both actual figures
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and index numbers which are percentages of the 1929
figure.

1929 1932 1937 1938
fmn.  fmn. fmn. fmn.
Notes and coin in cir-

culation (1) . . 341 349 457 463
% I00 102 134 135
Bank deposits (2) . 940 867 1192 1203
% I00 92:3 1269 1282
Bank clearings (3) . I5I'5 108-3 1443 1331
% I00 715 952 88
Wholesale Prices (4) .% 100 75 952 88-8

(1) Total circulation outside banks in Great Britain and Ireland.

(2) Current accounts only of ten banks.

(3) Average daily value of cheques passed through London
Clearing House.

(4) Board of Trade figures.

The first two lines show simple guantities of money with-
out regard to the rate of turnover, while the third line,
cheques cleared, indicates the extent to which bank deposits
are actually being used and follows price movements closely.

THe CONTROL OF THE ISSUE oF MONEY

As the amount of money in use has a direct influence on
prices it is necessary, if it is wished to regulate prices, to
control the total volume of money. It is not possible to
control directly the use of the available money without
controlling the whole productive system so that the best the
monetary authorities can do is to control the quantity
available for use. (We are not considering here the extent
to which a Government can influence the volume of
business by increasing or reducing public spending.)

Who is responsible for the issue of the various kinds of
money ?

Coins are issued by the State through the Royal Mint.
They go into circulation via the Bank of England, which
buys them and resells to the commercial banks. A profit,
represented by the difference between the face and the
metallic value of the coins, less the cost of minting, is made
on their issue and this goes into the national revenue.
Control over the issue is automatic in that coins are used
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only as change for notes and no more coins will circulate
than habit requires as change.

Bank deposit money, the money used for all large pay-
ments, consists of nothing more than a debt by a bank to
its customers or depositors evidenced by an entry in the
customer’s account. A bank can agree to make itself a
debtor to its customers, that is, it can make loans to cus-
tomers and enter the amount due in their accounts on which
they can draw cheques, for as much as it likes, so there
would be no limit to the possible creation of bank money
were it not for the fact that it is not legal tender money
and banks are obliged to meet their deposits on demand
in legal tender notes. Banks therefore hold cash, i.e. coin
and Bank of England notes, equal to one-tenth of their
deposits. They do not need to hold cash up to the whole
value of their deposits since all depositors do not withdraw
the whole of their accounts at the same time, nor do they
consider it would be safe to hold less than this proportion,
so that for practical purposes the extent to which they can
create bank money is limited by their holding of legal tender
cash. How the volume of this held by the banks is con-
trolled will be considered in the section on banking.

Bank of England notes are issued by the Issue Depart-
ment of the Bank of England which, though a private
institution, works in very close touch with the Treasury.
Additional notes get into circulation in this way: if the
public require notes they draw them from their bank ac-
counts and the joint-stock banks in turn draw additional
supplies from their accounts at the Bank of England. An
effective demand for notes only arises from persons having
bank accounts and an increase in the volume of these
accounts makes possible an increase in the circulating issue.
If the withdrawals of notes by the joint-stock banks from
the Bank become so heavy that the Bank’s stock approaches
exhaustion, then the Bank can obtain more notes by trans-
ferring securities from its Banking Department to its Issue
Department in exchange for notes (see Bank Return).



40 ENGINEERING ECONOMICS

When bank notes were convertible into gold on demand
it was necessary for the Bank to avoid issuing notes too
much in excess of its gold holding. From 1844 onwards
the amount of gold that should be held was not left
to the discretion of the Bank, but by law all notes
issued above a certain quantity known as the Fiduciary
Issue (backed by “faith ” in the Government) had to
have full gold backing. The Bank could issue additional
notes only if it acquired more gold, and if it sold gold it
had to cancel an equivalent quantity of notes in hand.
Since September, 1931, notes have ceased to be convertible
into gold but even so the Bank holds a certain quantity of
gold as apparent backing for the note issuel—apparent,
because the gold has no internal significance to-day and its
sole purpose is as a reserve for international payments,
that is, as a commodity which all countries will accept in
settlement of debts when they will not take really useful
goods. The amount of the Fiduciary Issue may be varied
by the Government to permit of a larger or smaller issue of
notes. It is therefore true to say that to-day the total
volume of notes issued, the total of legal tender money, and
the basis for the creation of bank deposits, is a matter of
public policy and is not arbitrarily determined. The total
volume of notes issued will be whatever the Government
decides it should be. The gold held by the Bank is merely
a commodity, the price of which is variable so that the
stock has to be revalued cach week. There is no connection
between the amount of gold in the country and the volume
of money or the level of prices. Nor is the gold stock any
indication of the real wealth of a country, which is its
productive power.

CHANGES IN THE MONETARY SYSTEM SINCE IQI4

In 1914 money in the United Kingdom consisted of token
silver and copper (limited legal tender); gold sovereigns
and half-sovereigns (full legal tender and intrinsic value

1 See p. 51 for the Bank Return showing the Issue Department.
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money); Bank of England notes for £5 upwards (legal
tender except by the Bank itself and its branches); the
notes of the Scottish and Irish banks (not legal tender);
and bank money, i.e. the deposits of the commercial banks
(transferable by cheque but not legal tender). The pound
was then a fixed weight of gold of 123:27447 grains standard
(standard gold being metal 11/12 fine, 1/12 alloy being
introduced for hardening), and 1 oz. gold would be sold by
the Bank at the legal price of £3 17s. 104d. On the outbreak
of war in 1914 the Government appealed to the public on
patriotic grounds to hand in their gold coins in exchange
for a special issue of £1 and 10s. Treasury notes (so called
because they were issued by the Treasury and not by the
Bank), which were declared legal tender. The gold coinage
thus disappeared from circulation and was used to pay
America for war materials and foodstuffs. As backing for
the Treasury notes there was little but faith represented
by Government 1.0.U.’s or Treasury bills. Theoretically
both bank notes and Treasury notes remained convertible
but people were dissuaded from demanding gold and its
export was prohibited in 1917.

In 1925 when the export of gold was again permitted the
convertibility of notes into gold was restricted to the sale
of bars of gold of not less than 400 fine ounces! (Gold Stand-
ard Act, 1925). For eleven years gold, the commodity, had
ceased to be the internal medium of exchange and now the
use of this ““barbarous relic”’ (J. M. Keynes) was to be
confined to international payments. The price of gold was
re-established at the traditional level of £3 17s. 10}d. per
standard ounce, and the Bank of England had to sell gold
on demand at this price and to buy all gold offered at
£3 17s. od. per standard ounce, the difference representing
an interest charge pending the former coining. The fixed
relationship between gold and the pound meant that the
country was on the gold bullion standard as distinct from
the full gold standard of pre-1914 when gold coins circulated.

L Approximately £1,700. The price per fine ounce = 84s. 114d.

4—(B.6106)
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By the Currency and Bank Notes Act, 1928, the State-
issued Treasury notes were amalgamated with the bank
notes. Liability for the Treasury note issue was transferred
to the Bank together with the Government I.0.U.’s that
“backed ” the issue. In effect, of course, there was no back-
ing since the Government could not meet its I.0.U.’s except
by issuing fresh 1.0.U.’s, but this did not matter in the
least. The notes were required as money to convert into
goods in the course of trade and not into any ‘““backing”
that might or might not exist. All that mattered was that
there should be no note issue in excess of the needs of trade
as this, being a relative increase in the volume of money,
would raise prices. During 1914-18 excess issues of Trea-
sury notes had been made and there was an inflationary
rise in prices, discussed later. Having taken over the note
issue, the Bank proceeded to call in the old Treasury notes
in exchange for the present Bank of England notes.

The Act of 1928 replaced the rigid limitation on the
amount of the Fiduciary Issue imposed by the Bank Charter
Act, 1844, by a more elastic provision. Under the old Act
it was only possible to expand the note issue (except, of
course, if gold were bought) by suspending the Act; now
it was provided that the Treasury could authorize an in-
crease in the Fiduciary Issue for six-monthly periods up to
two years, after which the special permission of Parliament
was necessary. This ‘‘elasticity” clause is sometimes
invoked at Christmas when there is an exceptional demand
for currency.

The abandonment of the gold standard in 1931 meant
that the Bank was no longer obliged to sell gold on demand.
The price of gold was therefore free to move in the bullion
market, but this had no significance so far as the internal
monetary system was concerned. The price level in terms
of pounds was not affected by the change. The significance
of the gold standard and its abandonment is discussed later.

In 1939 there were passed early in the year another
Currency and Bank Notes Act and on the outbreak of war
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a Currency (Defence) Act, the effect of which was finally
and completely to break any connection between the
country’s gold stock and the note issue.

(2) BANKING
DEVELOPMENT OF BANKS AND THEIR FUNCTIONS

The early bankers were really moneylenders. They re-
ceived gold or silver bullion and gave in exchange deposit
receipts which would be presented when the deposit was
reclaimed or which could be passed, in the same way as a
bank note, to a creditor who would withdraw the deposit.
These bankers made loans first from their private wealth
and later, when they saw that the depositors were unlikely
to reclaim the whole amount deposited, from the wealth
deposited with them. These loans, however, were loans of
actual commodity money, i.e. the banker only lent what
he had. The difference between a moneylender and a banker
is that the moneylender lends what he has and the banker
lends what he has not got, which is much cleverer. The
banker in effect lends only his promise to pay legal tender
money and his loan originally took the form not of actual
gold or silver but of a bank note issued by himself (before
1844 private banks could issue their own notes) which he
was of course liable to redeem in gold or silver. The modern
banker makes his loan in the form of a bank deposit on
which the borrower is authorized to draw by cheque. In
both cases the banker makes himself responsible to pay out
legal tender money against his promise. But the banker
relies op his experience that people who have confidence in
banks prefer to leave it in the form of a bank account, i.e. in
the form of debt owing to them by the banker, rather than
to hold it in the form of cash. Cheque payments merely
involve transfers from one account to another with no
withdrawal of money from the banking system as a whole.

When money is withdrawn from banks in notes the notes
soon find their way back to the banks from the recipient,
and the main precaution the banker has to take is that he



44 ENGINEERING ECONOMICS

always has enough legal tender money on hand to meet the
largest likely withdrawal. The more confidence there is in
banks and the more people tend to keep their liquid wealth
in bank accounts the less legal tender money will the banker
have to keep in hand in proportion to his debts.

The moneylender lends out his own money or the money
actually deposited by customers with him, and his power to
make loans is limited by the amount of money he has. He
cannot lend more than this sum, less a safety margin held in
reserve to pay back the amount due to any depositor who
may demand it. The bank does not lend out either the cash
subscribed as capital by its shareholders or the cash paid
in by depositors. Instead it opens an account for the bor-
rower, and the power to make loans is limited only by the
fact that a certain proportion of the debts due by the bank
are liable at any one moment to be claimed in cash, so that
these debts may not exceed infinitely the sum of cash the
bank has in hand. The more cash the bank has in hand the
larger the volume of deposits tor which the cash can act as
reserve. In England now, banks do not let their deposits
(debts due to their customers) exceed ten times their cash
in hand. This proportion is known as the cash ratio of the
banks.

There is a distinction between bank credit,- which is
money, and credit. Credit is faith, confidence in a debtor,
and while a bank can create money (book debts owing by
itself) it cannot create credit, which is a quality of its bor-
rowers. Put in another way the bank replaces the credit of
the borrower (in which the bank has faith) with its own
credit (in which the public has faith). A person having
credit (or being credit-worthy) can borrow on the strength
of that credit by pledging it with his bank. This credit may
be secured, or backed, by valuables or titles to property
which are deposited with the bank or it may be secured
simply by the borrower’s promise to repay and the banker’s
confidence in the soundness of his business. Bankers who
make loans must therefore be adept at valuing at its true
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worth the credit of a would-be borrower. They must pay
close attention to the security offered, its convertibility
and, of course, the interest receivable, which is the bankers’
profit. Since the banker’s own obligations to his customers
are payable on demand he wishes his loans to be liquid as
well and he is only interested in assets that are quickly
realizable. Before a bank makes an advance to a limited
company it has the right to see the certificate of incorpora-
tion, the certificate to commence business, the Memor-
andum and Articles of Association, in order to ascertain
the company’s powers of borrowing, and the resolution of
the Board of Directors authorizing the borrowing.

This function of banks, the making of loans to commerce
and industry, is most important. It assists production
enormously in that it enables producers to buy materials,
pay wages, etc., in advance of obtaining the proceeds of
the sale of the finished article. This inevitable time-lag
between paying out for the costs of production and being
reimbursed by the sale would have to be covered by the
personal wealth of the owners of enterprises did not the
banks provide finance. Private capital provides the funds
necessary to buy the fixed assets of a business and banks
provide the funds necessary to meet current expenses of
production. Bank loans are of special importance in mer-
chanting businesses where they may finance the carrying
of the whole of the stock in trade. The total value of bank
loans (eleven clearing banks) was £961 millions in autumn,
1937, and £954 millions in autumn, 1938, and the table
on p. 46 shows how these sums were distributed among differ-
ent industries. Observe the very large proportion of un-
classified loans made to private and professional persons
under the head of ‘“Other Advances.” The chairman of
Barclays Bank has said that the average advance of his
bank was £854 and that 87 per cent of advances were under
£1000. Only about one-third of bank loans are truly indus-
trial. Large firms frequently tend nowadays either to bor-
row directly from the public to finance production costs or
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else to build up large reserves for the same purpose and thus
to avoid borrowing from banks. In the winter of 192¢g-30
the first seven categories below accounted for 37 per cent
of total loans, while in the last three years they account for
only 25 per cent of the total.

CLASSIFICATION OF BANK ADVANCES
(ELEvEN LoNDON CLEARING BANKsS)
Average of autumn figures 1936-38.}

£ mn. %
Textiles (Cotton, Wool, Silk, Linen,
Jute) . 41 44
Heavy Industries (Iron, Stee] Engm-
eering, Shipbuilding) . 46 50
Agriculture and Fishing . . . 60 65
Mining and Quarrying . . . 16 17
Food, Drink and Tobacco . . 33 36
Leather, Rubber, and Chemicals . 13 14
Shipping and Transport (mcludmg
Railways) . 23 2°5
232 251
Building Trades . . . . 66 7'1
Miscellaneous Trades . . . 71 7'6
Retail Trades . 63 6-8
Local Govemment Authontles and
Public Utility Companies . 54 58
Amusements, Clubs, Churches, Chan-
ties, etc. . 44 47
Financial (including "Banks and Build-
ing Societies) . 112 12°1
Other Advances (mcludmg pnvate and
professional) . . 286 308
928 100-0

Although the bank loan or overdraft is the most popular
way of financing business other than out of capital, there is
an older method of less importance now than formerly, the
bill of exchange, more used in foreign trade than at home

1 Adapted from Bank of England Statistical Summary, Nov.,

N B. In this and subsequent tables the authors have refrained

from the use of 1939 figures, even when available, where these are
affected by the war.
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and more popular on the Continent than in this country.
A bill of exchange is an acknowledgment of debt and an
agreement to meet it within a stated period, usually of one
to three months. The creditor draws the bill on the debtor
on the following lines: ‘“Pay to (myself) or order (three)
months from date the sum of (one hundred pounds).” The
bill must be dated and falls due three days after theapparent
due date, these customary additional days being known as
days of grace. Further, the bill must be stamped at the rate
of 1s. per £100. The debtor, if he agrees to the terms of the
bill, signs across it with the word “accepted”; the docu-
ment may then be known as an acceptance. A cheque is
a bill of exchange drawn on a banker and payable on de-
mand. A promissory note is a similar document to a bill
only it is drawn up by the debtor himself and begins with
the words ““I promise to pay . . ., etc.,” and it obviously
does not require acceptance.

A creditor who does not wish to wait for payment till a
bill he has been given falls due may transfer the debt to his
bank by discounting the bill, that is, by selling the bill to
the bank. The bank treats the bill as a short-term loan and
deducts interest, known in this case as discount, from the
amount advanced to the creditor. When the bill falls due
the bank presents the bill for payment to the acceptor
(the debtor), but if the latter will not meet the bill then it is
termed dishonoured and handed back to the creditor, who
of course has to reimburse the bank with the amount of the
loan. The creditor must then take the matter up with the
debtor.

Bills of exchange, promissory notes and cheques are nego-
tiable instruments, that is, the title to the debt they repre-
sent may be transferred from one person to another either
by mere delivery if the instruments are payable to ‘‘ Bearer”
or by the endorsement of the transferor if the instrument is
made payable to a specified person or to “Order.”

An accommodation bill, also known as a kite or windmill,
is a bill drawn by a person wishing to raise money on another
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party who is not a debtor but is willing to accommodate
the drawer by ““accepting” the bill. The drawer of the bill
can then discount the bill at his bank but it is understood
that he will pay the acceptor the money required to meet
the bill on its due date. Sometimes one branch of a firm
draws a bill for the same purpose on another branch which
goes under a different name. Such a bill is known as “pig
on pork,” and banks do not like discounting bills of this
nature since there is no treble security behind the loan. A
legitimate trade bill has behind it the security of the goods
which have been sold, that of the drawee and that of the
drawer, but an accommodation bill has no goods behind it.

Banks will, for a commission, accept bills on behalf of
their customers. This service is of special importance in
foreign trade where the exporter may not be willing to part
with goods against the signature of a firm he does not know
but will gladly take a bank acceptance. The accepting
bank lends only its name and expects its customer to pay
in the funds to meet the bill when due, though it will have
to meet the bill in any case should the debtor default. Bank
acceptances can be discounted at far lower rates than
ordinary trade bills since their security is greater.

The main reason why in the home trade bills are less
used than formerly seems to be a desire on the part of debt-
ors to avoid letting their creditors see that they cannot pay
cash. They prefer that only their banker should know their
lack of liquidity so they borrow from him and pay cash.
This shyness is somewhat unreasonable when it is remem-
bered that it did not always exist here, is quite absent on
the Continent, and that business men know perfectly well
that all their friends and rivals are working on overdrafts.

To sum up, the functions of a banker in aiding exchange
and thus aiding production are essentially threefold, viz.—

(1) Cloak-room facilities: the depositor leaves his cash
with his bank and takes it away at will. Deposits may be
either on ““Deposit A/c” (withdrawable on seven days’
notice) or on ‘“Current A/c” (withdrawable by cheque on
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COMBINED BALANCE SHEET OF “BIG FIVE"”

(in order of size : Midland ; Barclays; Lloyds; Westminster ; National
Provincial)

31sT DECEMBER, 1938
Assets are also shown as a percentage of total deposits.

Liabilities Assets
£ mn. £Lmn. %
Capital and Reserves . 120-5 | Cash (1) . . 2187 112
Deposits . . 1,950-1 | Cheques, etc. (2) . 760 39
Acceptances, etc. (7) 104-8 | Call Loans, etc. (3) 1207 .
Treasury Bills and
Discounts (4) . 2172 11X
Investments (5) . 5453 280
Advances (6) . 8558 440
Premises and Sun-
dries . 36-9
Acceptances, etc. (7) 1048
2,175'4 2,1754

(r) Rather more than half is till money and the balance is held
with the Bank of England withdrawable on demand.

(2) Cheques paid in by customers drawn on other banks which are
in process of collection.

(3) Loans to the money market (q.v.)

(4) Bills discounted and payable elther by the Treasury or by
banks or merchants.

(5) Mainly first-class securities (‘‘gilt-edged’’) such as long-term
Government loans.

(6) Commercial loans made to customers.

(7) Bills accepted by banks on behalf of customers which the banks
have to meet but on which the customers are also liable to the banks,

demand); the ratio between the two is approximately
50: 50 though the proportion of Current Accounts increases
when trade is good and money is being used more.

(2) Credit monetization: making loans and discounting
bills to convert the credit of customers into bank credit
(money).

(3) Agency functions; the collection of cheques drawn
on other banks; the acceptance and collection of bills of
exchange; dealing in foreign exchange to assist the settle-
ment of overseas debts; Stock Exchange, trustee and exe-
cutor business; safe-deposit facilities; making standing
order payments; supplying change and assisting the central
bank in keeping the note issue in good condition.
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These agency functions, although very numerous and
very extensively used, are not very remunerative, nor is
the provision of cloak-room facilities though charges are
made for the keeping of current accounts based on the
amount of work involved. Banks make their profits chiefly
on the interest received on their long-term loans and invest-
ments, which is far higher than the interest they pay on
deposit accounts. The capital of the banks is, however,
small in relation to the total assets (some 6 per cent) so that
a small average rate of profit on the earning assets becomes
a very handsome rate on the shareholders’ capital. Al-
though it is complained that banks charge too much on their
overdrafts, a 1 per cent reduction on these would almost
extinguish the dividends paid.

BANKERS' CLEARING HOUSE

The eleven leading English branch banks are members of
the London Clearing House. Every branch office (with the
exception of those in eleven provincial districts which have
their own local clearings) sends in daily to its head office
the cheques which have been paid in to it drawn on other
branches or banks. The cheques drawn on other branches of
the same bank are settled through the account which each
branch keeps with its head office; those drawn-on other
banks are sent to the Clearing House where they are handed
over to the bank concerned, while the debts due between
the banks are settled through the account which each bank
keeps with the Bank of England.

THE BANK OF ENGLAND

The centralized English banking system consists essen-
tially of a group of commercial banks, the functions of which
have been outlined above, all keeping accounts with the
Bank of England through which they settle the debts that
arise between themselves. The Bank of England is therefore
known as the central bank and as the bankers’ bank.

The Bank was founded in 1694 as a private firm which it
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remains although its dividends are limited by custom and
it works in close contact with the Treasury. To-day its
main functions are to issue notes, to keep accounts for the
Government and for the commercial banks—as well as for
foreign central banks—and to control interest rates and the
value of the pound both internally (the home price level)
and externally (foreign exchange rates). The control of the
external value of the pound is carried out in conjunction
with the Treasury, which also has power to determine the
size of the note issue. The weekly balance sheet of the Bank
is published in the Press every Friday and shows the posi-
tion at close of business on the preceding Wednesday. The

following is an average of the weekly figures for April-June,
1939.
THE BANK RETURN
average of weekly figures April-June, 1939
IssuE DEPARTMENT

£fmn. £mn.
Notes issued: Government Securities . 298:8
In Circulation . 3-8 | Other Securities . . o4
In Banking Department 32 4 | Silver Coin . . . o8
Total Fiduciary Issue . 3000
Gold Coin and Bullion! . 2262
526-2 5262
S C——
BANKING DEPARTMENT
£mn, fmn
Capital . . . 145 | Government Securities . 111X
Rest . . . 3'3 | Discounts and Ad-
Public Deposxts . . 2I'0 vances . .73
Bankers’ Deposits . 977 | Other Securities . 22'5 298
Other Accounts . . 378 —

Reserve of Notes and Coin 331

1740 1740

NoTES ON THE RETURN

Notes in circulation are those outside the Bank but include
those held as till money by the commercial banks.

1 This item has virtually disappeared (September, 1939) and is
now replaced by additional Government Securities.
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The Fiduciary Issue includes in the Government securities
a sum of slightly over £11 millions of Government Debt
representing borrowings of the State from the Bank in the
first century and a half of the latter’s existence. By the
Currency and Bank Notes Act of 1928 (amalgamation of
Treasury and Bank note issucs) the total of notes that could
be unbacked by gold was raised from £19% millions to £260
millions subject to the ““elasticity "’ clause. Between August,
1931, and April, 1933, the Fiduciary Issue was £275 mil-
lions, sales of gold having made it necessary to transfer £15
millions of Government securities from the Banking to the
Issue Department. In December, 1936, £60 millions of gold
was bought from the Treasury against £60 millions of Gov-
ernment securities, thus reducing the Issue to £200 millions.
Between November, 1937, and January, 1938, the Issue
was increased to £220 millions by a transfer of securities
from the Banking Department to meet the Christmas
demand for notes, and there was a similar increase to £230
millions between December, 1938, and January, 1939. In
January, 1939, £200 millions of gold was sold to the Treasury
against Government securities, thus raising the Issue to
£400 millions. On 1st March, 1939, by virtue of the Currency
and Bank Notes Act, 1939, the Bank’s gold stock which had
hitherto been valued at the statutory price of-84s. 114d.
per fine ounce was revalued at the market price of over 148s.
and gold representing the excess value handed to the
Treasury. The Treasury then sold to the Bank £100 millions
of gold against Government securities, thus reducing the
Fiduciary Issue to £300 millions. On the outbreak of war
in September, 1939, the Treasury took over practically the
whole gold stock of the Bank in exchange for securities,
the amount of the Fiduciary Issue being raised to £580
millions, though, as we have seen, in face of a special
seasonal demand for notes this Issue can always be in-
creased by bringing in securities from the Banking Depart-
ment and handing over the additional notes issued against
these securities to the Banking Department. Virtually the
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whole note issue is now Fiduciary. The gold stock of the
country is therefore completely divorced from the note
issue.

Gold : revalued each week. For the period shown above
the average price was 148s. per fine ounce. Adjustments of
the market value to the book value were made by transfers
between Bank and Treasury to keep the book value
constant.

Rest: a reserve of the Bank of some £3 millions plus
accumulated profits which are paid out half-yearly.

Public Deposits : the deposits of the various Government
Departments.

Bankers' Deposits: the deposits of those banks whose
business is mainly in this country, and almost entirely of
thre eleven clearing banks.

Other Accounts: deposits of overseas and foreign central
banks together with a few long-standing private deposits.
The Bank no longer opens accounts for private persons
or firms.

Discounts and Advances: bills rediscounted for and
loans made to money market firms on the initiative of
the latter.

Other Securities: securities other than Government
securities bought by the Bank on its own initiative.

Notes and Coin: the cash reserve of the Bank, the notes
being the surplus of the issued notes not yet in circulation.
These notes go into circulation when the commercial banks
draw on their deposits with the Bank.

THE MONEY MARKET

This is in effect the mechanism through which all the
financial institutions in the City of London come into con-
tact with each other to borrow or to lend. In the “market”
are the big joint-stock banks, many London private banks,
including the merchant banks, bill-brokers and discount
houses. The Bank of England is outside the market and
controls it.
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The many institutions which make up the money market
are relics of the days prior to the formation of the Big Five
with their omnibus facilities. English joint-stock banking
dates only from 1833, and the giant banking combines are
creations of the period after the 1914-18 war. London as
the world’s commercial capital developed a great range of
firms specializing in every aspect of finance. Some firms
accepted bills (acceptance houses), others discounted them
(discount houses), others acted as intermediaries between
those who had bills to sell and those who wished to invest
(bill-brokers). Acceptance houses were usually merchant
bankers, firms who had graduated from merchanting to
banking, specialists in the commerce with overseas countries
and channels through which capital was found for the
development of these countries. But now that the joint-
stock banks provide all these facilities the older institutions
have lost their original purpose and to keep alive have to
multiply their functions. The acceptance houses are small
replicas of the newer banks; discount houses and bill-
brokers form a closed ring into which no new firm may
enter to compete, and the houses have become more and
more discounters of Government Treasury bills and the
channel through which the Government borrows.

The Treasury bill is the main ““ commodity " of the market
to-day. It is a promissory note issued by the Treasury and
running for three months, offered for discount every Friday
by tender. The Government receives the value of the bill
less discount and at the end of three months repays the
principal by an issue of fresh bills. The bills are very popu-
lar with all firms which have money to invest which they
want to keep liquid since they are a first-class security and
being due to be repaid at the end of three months they
cannot lose value. Any holder of Treasuries can rediscount
them quite easily with a discount house or a bank or in the
last resort with the Bank of England.

The discount houses borrow money at ‘“call”” or ‘‘short-
term " from the joint-stock banks and receive deposits from



MONEY, BANKING AND EXCHANGE 55

the public which they invest in commercial bills (if any are
available), Treasury bills, or long-term securities. Their
profits derive from the difference in the interest rates on
their loans and their discounts and investments, as well

as from “‘jobbing’”—dealing in securities with a margin
between buying and selling prices.

INTEREST RATES

The banks lend money to the “market”’ at call rate, a
very low rate of interest since the loan is repayable on de-
mand and is fully secured by a deposit of securities with
the bank. The market discounts bank bills (bills of exchange
accepted by a first-class bank) at market discount rate,
which is almost the same as the Treasury bill rate for dis-
counting the Government bills. Trade bills are those
accepted by commercial firms and the rate for discounting
these varies according to the standing of the firm but is
always far higher than the rate for bank bills. Loans to
customers come outside the money market proper and the
rates on such loans vary according to the credit of the bor-
rower, but since the loan is at relatively long term and
cannot be passed on to another institution rates are higher
than in the “market.”

Market rates are governed by the supply of loanable
funds in relation to the demand for loans. The commercial
banks will always aim at keeping their market loans and
discounts as high as possible in order to increase their rev-
enue, but their power to expand their assets depends upon
their cash holding. At the year-ends when the banks pre-
pare their balance sheets for publication, and to a lesser
extent at the half-years, a time-honoured custom takes
place known as ‘“ window-dressing.” The banks call in some
of their market loans (not their loans to business) in order
to make a brave showing of cash in their balance sheets.
The banks defend this calling-in by saying that it is a good
thing to test the soundness of their clients from time to time
by sending them elsewhere to borrow. But if for this or any
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other reason the banks are unwilling lenders the “market "’
can borrow at the Bank of England, the lender of last resort.
The Bank will always lend provided there is adequate secur-
ity and at a price. The price charged depends on Bank
Rate, which is the minimum discount rate of the Bank of
England for first-class bank bills to other than its regular
customers. This rate, which has been unchanged at 2 per
cent since June, 1932,! is the “‘roof’ of the market and is
not intended to become an effective rate unless monetary
conditions are so stringent that borrowers are driven to the
Bank.

THE SIGNIFICANCE OF INTEREST RATES

If there is a relative shortage of funds and market and
customer loan rates rise (a rise in Bank Rate is important
only in so far as it reflects or initiates a rise in market rates),
borrowers are penalized. All industrial and commercial
borrowers will be affected but particularly middlemen who
carry stocks on borrowed money. If they have to pay a
higher rate they will try to reduce their total borrowing
and so liquidate some of their stocks. This tends to depress
home trade since it results in fewer orders for manufacturers
while the process of liquidating is going on. Another result
is to cause a drop in prices owing to the liquidation and the
business depression, and this, other things being equal,
may encourage exports. A final result is that funds due to
foreigners will tend to remain in this country, and foreigners
may even make fresh deposits here to benefit from the
higher rate of interest, so that, other things being equal—
that is, if there is no counterbalancing cause to scare foreign
funds away—the demand for pounds sterling will mean a
rise in the exchange value of the pound. Broadly speaking,
high interest rates are restrictive on business while low
rates encourage borrowing and enterprise.

L]
1 The imminence of war caused an increase to 4 per cent on

24th August, 1939, but by the end of October the old level had
been restored.
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CONTROL OF THE MONETARY SYSTEM

The influence of interest rates on business activity has
just been observed, but interest rates only reflect the rela-
tion between the supply of and the demand for loanable
money. Therefore some conscious management of the
monetary system is desirable in order to try to maximize
sound business activity. Money represents demand; the
more money there is in use at a given level of prices the
greater the demand for commodities. An increase in de-
mand, not immediately met by increased production, may
also raise prices, which tends, by increasing profits, to
encourage further enterprise. It is true that the buying
power of fixed incomes is reduced and that where money
incomes are increased the rise in real incomes is not as
much. But if there is an increase in business activity and
in employment there is an increase in the total real national
income from which many sections of the population will
benefit. If, however, prices rise excessively then there are
likely to be disturbing effects on the distribution of real
incomes. Profits will increase out of all proportion to other
incomes, and the majority of real incomes are reduced to
the benefit of a rise in the real incomes of a small section of
the population. This excessive rise in prices indicates nfla-
tion, an increase in the volume of money in use out of all
proportion to the increase in consumable output.

A reduction in the amount of money available will restrict
spending and investment, and though it may originate in
a desire to stop speculation and ‘“unsound” investment
(investment in enterprises for whose products there will be
little demand) its certain effect will be to cause a slackening
in business activity and a rise in unemployment. This
decline in volume of money relative to output is deflation.
After a period of deflation an attempt may be made to
increase the amount of money in use in order to raise de-
mand, prices and profits back to a ‘““normal” level. This
limited inflation is called reflation.

Moving prices are undesirable since they cause business

5—(B.6106
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uncertainty and changes in real incomes relative to money
incomes. But if prices are to move, then slightly rising
prices and a rising money circulation are best since, in an
imperfect economic system where much capital and labour
may be idle, they stimulate production, and cause an in-
crease in employment and a rise in the total of both money
and real incomes. It is important to notice that it is not the
level of prices that matters but whether prices are rising
or falling.

The control of the Bank of England over the monetary
system and prices can be better understood if followed in
conjunction with the Bank Return and the Balance Sheets
of the Joint-stock Banks. Assuming that the Bank wishes
to increase the volume of money, it will buy securities
(especially Treasury bills) in the “open market” (from
discount houses, brokers, banks) and pay for them by credit-
ing the accounts of the banks with which the sellers have
accounts. The Bank Return will show an increase in both
Securities and Bankers’ Deposits. The commercial banks
have an increase in cash (at the Bank of England) balanced
by increased deposits for their customers, or if they have
themselves sold securities then the increased cash is bal-
anced by a reduction in investments. The higher cash ratio
of the banks now enables them to increase their deposits
till they rise again to ten times their cash. This they do by
buying securities, making loans if approached, and lowering
interest rates to encourage borrowers. Additions to the
assets of the banks are paid for by crediting the deposit
accounts of customers, these deposit accounts being, of
course, money.

Given a purchase of securities by the central bank and the
maintenance by the commercial banks of their traditional
cash ratio the increase in the deposits of the latter is auto-
matic. The borrowed money will, of course, be spent and
the money obtained from the sale of securities to the banks
may be spent; if so prices and trade may recover. But if
business is very depressed it will take more than a readiness
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on the part of banks to lend to cause new borrowing, and
the increased deposits derived from the sale of securities
to the banks will remain idle. There are therefore limits
to the efficacy of mere monetary expansion in causing trade
revival: ““You can take a horse to the water but you cannot
make it drink.”

The following table shows the relation between various
items affected by an expansionist monetary policy and the
level of prices and business activity—

Bank of England | Joint-stock Banks? Wll;?llg::le ﬁgixf@
Total | Bank p Advances
ota ankers’ | Invest-
Securities | Deposits | ments Deposits Index numbers
o £mn. £man, £mn. £mn. £mn.

1930 . 765 65°5 258 1,801 963 100 100
1931 . 84°1 647 301 1,760 919 881 930
1933 .| 1055 999 537 1,953 759 857 956
1935 .| 1085 967 615 1,999 769 890 107°5
1937 . 1264 97'2 652 2,287 954 1087 120°5
1938 . 1337 1062 637 2,277 976 I01°4 112°3

1 The 1937/8 figures are for 11 banks, previous to that 1o. The additional bank
meant an increase in deposits of some £70 millions, investments £30 millions, advances
£25 millions.

The use of Bank Rate as a weapon of monetary policy is
best illustrated in a time of restriction. If the Bank wants
to make money dearer it can raise its rate, but this will not
be effective unless the market is trying to borrow from the
Bank on account of a shortage of funds. If the market is
“easy,” then the Bank will have to accompany its higher
rate by an open-market policy of selling securities. These
sales, which are necessarily to customers of the commercial
banks, are settled by reducing the bankers’ balances with
the Bank. The banks suffer a reduction in their cash and in
the deposits of their customers who have bought securities.
Their cash ratio is now lower, and to restore it market loans
are called in, securities are sold, discounting will be refused,
money rates will rise, and the market will have to borrow
at the Bank of England, which puts up its own rate. The
Bank’s power to restrict the use of money is even greater
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than its power to increase its use, and it is in fact irresistible.
In either case the Bank has absolute power to increase
or to decrease the volume of available funds though it
cannot guarantee that where additional funds are created
they will be used. This becomes a matter for Government
policy.

The only limitation to the Bank’s power to buy securities
and to increase the cash of the commercial banks is the fact
that the Bank has its own cash ratio to look after. The
deposits in the Bank are withdrawable in the form of notes,
and the Bank therefore keeps a cash reserve, the size of
which is, however, very elastic: the ratio of the reserve
of notes and coin to total deposits has varied on the average
in recent years between 30 and 40 per cent, but the tendency
is for it to become lower and to vary (1938-9) between 20
and 30 per cent. If the Bank in order to expand its deposits
should wish to increase its cash to ensure that the reserve
should not fall too low it could, with Treasury permission,
monetize securities by transferring them from the Banking
to the Issue Department and replacing them with notes.
But since the Treasury alone may authorize the increase
in the Fiduciary Issue which enables the Bank to expand
the volume of money, the Treasury is the final arbiter of
monetary policy.

BANKS AND INDUSTRY

As the deposits of the commercial banks are repayable
ondemand, or on seven days’ notice, the banks aim at keep-
ing their assets liquid. Market loans may be called in at a
moment’s notice; bills can be rediscounted (though to do
so would cause a shock since it is a traditional policy of the
joint-stock banks never to rediscount); investments can be
sold, though this would be difficult on a large scale; but
loans, which may equal 40-50 per cent of deposits, cannot
be transferred. Bank assets are therefore liquid only to a
limited extent and even so only by transfer to other banks.
Liquidity for the whole banking system is not possible
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unless indeed the Bank of England took over all commercial
bank assets and expanded its Fiduciary Issue in order to
print the notes with which to pay for them. But a general
liquidation could only arise in a panic in which the simplest
course would be for the Government to close the banks, as
President Roosevelt closed all the American banks in the
panic of March, 1933, and to reopen them when confidence
was restored.

However, though general liquidity is impossible, the
British banks have always desired a considerable degree of
individual liquidity—a relic of the days of smaller and less
well established banks—so that while they provide short-
term capital for business—capital to be used to buy raw
material and pay wages—they are less prepared to supply
long-term capital for investment in machinery, buildings,
etc. In the depression years 1932—-3 several finance com-
panies were established to extend credit to small businesses
which needed development capital but could not get bank
loans. However, these finance companies usually insist on
such a degree of established soundness in their protégés
that the new and possibly promising small concern must
still rely on personal contacts for finance. There is no
mechanism in existence which can () examine the technical
merits of a new proposition, (b) nurse the new firm or indus-
try financially through its early years to bring it rapidly to
a stage when it can make a direct appeal for funds to the
public.

The old-established heavy industries can, however, get
financial assistance through the banking system and its
contacts, such as the insurance companies. In 1929 the
Securities Management Trust was established by the Bank
of England for this purpose, and in 1930 the Bankers’ Indus-
trial Development Company was formed jointly by the
S.M.T. and the joint-stock banks. Various schemes of
rationalization have been carried out through these
channels in the iron and steel, coal, shipbuilding, cotton and
tinplate industries.
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INTERNATIONAL BANKING

Through the agency of the Bank of England central
banks were set up in the Dominions in the post-war period.
In 1930 the Bank for International Settlements was estab-
lished at Geneva to act (1) as agent for the transfer of war
reparation payments from Germany to the former allies,
and (2) as a central bank for central banks. The first func-
tion came to an end with the cessation of reparation pay-
ments in 1932, and the second function is in practice un-
important. The monthly board meetings provide convenient
opportunities for contacts between central bank chiefs, but
in a politically divided Europe it is questioned whether
there is any value in these contacts.

0

(3) FOREIGN EXCHANGE

Foreign exchange is the name given either to foreign
currency or to the means by which debts between foreign
countries are settled. Since money is essentially bank debts,
it cannot physically move from one country to another,
but debts in one country must be exchanged for debts in
another. The process of making international payments is
therefore one of exchanging the ownership of bank balances:
an Englishman making a payment to France must obtain
a bank balance in francs and give in exchange his bank
balance in sterling. The proceeds of British exports give
merchants and banks in this country foreign currency which
they use in payment for imports.

THE MECHANISM OF EXCHANGE

Foreigners may pay for imports with cheques or bills of
exchange. The British exporters sell these for sterling to
their banks, who get them collected in the foreign centre
and put to their accounts. British exporters now have
deposits with home banks, and the latter have deposits with
foreign banks which formerly belonged to foreign importers.
British importers can pay their banks sterling and in ex-
change receive cheques drawn on the banks’ foreign deposit
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accounts with which they pay their foreign creditors. For
speedier payment telegraphic transfers (T.T.) are used:
the British bank wires to the foreign bank with which it has
an account to transfer the deposit at once to the account
of a specified person. For large amounts T.T.’s are invari-
ably used since at the same time that the British debtor
pays sterling into his bank the foreign bank pays foreign
currency over to the creditor. Mail transfers (M.T.) are
instructions to make payments similar to T.T.’s but sent by
post. Both M.T.’s and T.T.’s are safer than cheques since
there is no danger from loss.

EXcHANGE RATES

JThe ratio at which exchanges between two currencies
take place is governed by the laws of supply and demand.
This is best illustrated by taking the rate of exchange
between the British and New Zealand pound. The purchase
of New Zealand goods by this country means the payment
of sterling into the New Zealand banks in London, for
account of the New Zealand branches, for account in turn
of the New Zealand exporters. Out of these sterling bal-
ances New Zealand can pay for imports from this country.
When the payment of sterling into these accounts and the
withdrawals out of these accounts are in equilibrium then
the rate of exchange will be steady. But if New Zealand
increases her imports her London balances will gradually
become exhausted and the New Zealand banks will approach
a position when they will be unable to supply any more
sterling and when New Zcaland will be unable to pay for
any more imports. Before this point is reached, however,
the New Zealand banks will respond to the demand for
sterling by raising its price in terms of New Zealand pounds,
quoting, say, £NZ130 per £100. The New Zealander wishing
to buy British goods finds he must pay to his bank in New
Zealand £NZ130 for £100 to be paid out in London, and
this by making imports dearer checks them. But the British
importer finds that if he pays £100 into the New Zealand
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bank in London he gets {NZ130 which encourages him to
buy New Zealand produce.

In the case of currencies other than those of the Domin-
ions, which, with the exception of Canada, are only dealt
in through a small “ring” of banks which all charge the
same rates, deposits abroad are held by a large number of
London banks and there is considerable competition among
these in the buying and selling of their foreign currency
balances so that there are considerable fluctuations in
quotations. The same principle, however, governs the
movement of exchange rates : when there is a heavy demand
for foreign bank balances the price of these rises and less
foreign currency will be given per £; but when foreign
bank balances are baing heavily sold, that is when foreign
debts to this country are in excess of this country’s debts
abroad, more foreign currency will be given per £.

THE BALANCE OF PAYMENTS

What is behind this supply of and demand for exchange?
The demand for foreign currency arises from British imports
which must be paid for in foreign currency, while the supply
arises from the proceeds of British exports. The balance of
supply and demand is known as the Balance of Payments
or the Balance of Indebtedness, and in the case of this
country many items enter into this balance other than
imports and exports of goods. Imports, in fact, are paid
for not only by merchandise exports but also by so-called
“invisible exports,” the performance of services such as
shipping, banking, insurance, merchanting. In addition
this country has some £3700 millions of overseas invest-
ments and the interest on these is ultimately paid for in the
form of imports. The table on page 65 shows the British
balance of payments for the average of the years 1936-8.

Payments between countries can only be made in godds,
including precious metals, or services; e.g. the possession
of pounds is of no use to an American unless to spend or
invest in this country. The deficit indicates that this
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BALANCE OF PAYMENTS
AVERAGE FOR 1936-8

Demand for Foreign Currency Demand for Sterling
fmn. £mn
Total Imports . . 932-0 | British Exports . . 4776
Less Re-exports . 658 | Silver (Net Exports) . o7
Retained Imports . 866-2 | Total Visible Exports . 4783
Net Government Pay- Shipping Income . 1050
ments Overseas . 6-7 | Investment Income 205-0
—— | Commissions . . 350
Total Payments Due . 872-9 | Miscellaneous . ‘0
Total ““ Invisible’ Income! 352-0
TotalPayments Receivable 830-3
Net Deficit . . . 426

country incurred, over the years 1936-8, debt to other
countries for goods supplied at the rate of some f40
millions per annum. Foreign banks have been acquiring
balances in this country at this rate. It is possible that
these balances have been withdrawn in gold, but the
above table takes no account of gold movements since gold
is often sent to this country for safekeeping or shipped
elsewhere for the same purpose. It is not possible to tell
whether gold is being moved in settlement of debts or
merely as a depositor might move his account from one
bank to another.

A deficit in the balance of payments does not necessarily
involve sales of sterling since the foreign owners of sterling
may be content to invest it in this country. Formerly the
British balance of payments was ‘‘favourable”’ (more debts
owing to this country for exports than owing by it for
imports), and the “surplus’’ exports were invested abroad,
the interest on them now being received as ‘‘surplus”
imports.

Foreign loans may be made directly to Governments,
to companies operating abroad, or in the form of private
investments; but the loan is necessarily in a tangible form,
e.g. exports of industrial equipment, altheugh if the lending
country’s export trade is in a weak competitive position the

1 Estimates of Board of Trade.
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borrower may wish to sell his borrowed currency for the
currency of the country where he wishes to buy, thus
depressing the value of the lender’s currency. Nowadays
lenders insist, unless there is a special reason, that over-
seas loans be spent in the lending country.

Foreign lending must be accompanied by a willingness to
import the produce of the borrower in payment of interest,
otherwise the borrower may be forced to default.

PURCHASING POWER PARITY

Behind the balance of payments is the level of prices. If
British prices tend to rise relative to world prices this dis-
courages exports and encourages imports, and vice versa.
An “unfavourable” balance of payments means a reduced
demand for sterling, since there are less British exports
to be paid for, and a fall in the exchange value of the pound
corresponding to a fall in its internal value. The theory
that the rate of exchange (reflecting the external value of
the £) tends to move with the home price level (the internal
value of the £) is known as the purchasing power parity
theory: that is, that the parity between two currencies—
the level at which they are in equilibrium—is the rate that
represents their relative purchasing powers. If there are
$4.87 per £ it is because $4.87 buy in U.S.A. what £1-buys
in England. Speaking broadly, in terms of all goods and
not of single articles, and allowing for tariffs and transport
charges, this is the case.

Exchange rates may, however, be temporarily affected
by other factors. Speculators may offer to sell sterling and
to buy dollars so that dollars may rise in value and then the
speculator sells out his dollars and gets back sterling with
a profit. Then there are capital movements or the move-
ments of ‘““hot money,” that is, funds belonging to persons
and institutions which seek perpetually the *“ safest "’ country
politically. To ceunter the influence of these abnormal
currency demands and to ensure that the foreign exchange
value of sterling moves only gradually and in accordance



MONEY, BANKING AND EXCHANGE 67

with trade factors the Treasury established in 1932 an Ex-
change Equalization Account operated in conjunction with
the Bank of England. The Account is actually a fund of
both sterling and gold, totalling £575 millions, the gold
being saleable for foreign exchange in any country. The
gold in the Bank of England was a reserve for the gold in the
Account, and since the outbreak of war in September, 1939,
the Account holds the whole stock of the country.® If there
is a sudden demand for sterling the fund borrows pounds
by selling Treasury bills on the money market and supplies
the sterling required in exchange for the foreign bank
deposits offered with which it buys gold from the central
bank of the country concerned. If there is a heavy demand
fo.r, say, dollars, the fund will sell gold to the American
Treasury for dollars, which will then be sold against sterling.
The fund, therefore, by supplying either sterling or foreign
exchange on demand, can stabilize the value of the pound,
though it will not try to prevent changes in the long-term
exchange value due to a change in relative prices between
this and other countries. There are stabilization funds also
in the United States, France, Holland, Belgium and Switzer-
land which co-operate with the British authorities.

THE GOLD STANDARD

Up to September, 1931, exchange rates were kept stable
through the automatic working of the gold standard. When
all countries had a fixed relationship between their standard
money and gold (in England the pound was 123-27447
grains standard of gold) through () the price of gold being
fixed by law and (b) the central bank being obliged to buy
and sell unlimited quantities of gold at this price, then all
rates of exchange were fixed at the ratio of the gold contents
of each currency (the mint pars of exchange). Gold was
thus a universal standard but it was subject to the fault
that if world gold output rose more rapidly than normally

1 Details of gold movements between the Account (Treasury) and
the Bank were given in the note on the Fiduciary Issue on p. 52.
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then the value of gold fell relative to all other goods, so that
prices which were measured in terms of gold rose. While
if gold output failed to keep pace with growing industrial
output then its value rose and prices of commodities in
general fell.

Under the international gold standard internal monetary
policy was to keep the pound linked to gold at a fixed price
and with a rigid exchange value. If home prices rose rela-
tive to world prices then they had to be brought back to
the world level else the balance of trade became unfavour-
able and gold had to be shipped to pay for surplus imports.
Were no more gold to be available then the price of foreign
currency would rise until imports had been discouraged
and exports increased. But this point of gold exhaustion
would not normally be reached since as gold flowed out the
monetary authorities restricted bank credit to force prices
back to the world level. The home price level was therefore
tied to the world price level, with which it had to move,
and exchanges were kept stable.

ABANDONMENT OF THE GOLD STANDARD

The depression of 1929-33 brought with it falling world
prices which dragged British prices with them. Falling
prices involve cutting costs and wages but it was politically
impossible to reduce costs in this country sufficiently to
bring home prices into line with world prices. Further in
1931 there were heavy scare withdrawals of gold from this
country when it was realized that larger sums were owed
abroad in respect of past deficits on the balance of payments
than there was gold to cover them. Every foreign holder
of bank balances in this country tried to buy gold with his
balance in order to take it home, and when the Bank of
England was down to its last £120 millions of gold it decided
that this was too valuable as a war chest to be let go, so in
September, 1931, the Bank refused to sell any more gold and
the gold standard was abandoned. The price of gold in the
open market was henceforth free to move. Great Britain
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then pursued an independent monetary policy aiming first
at raising prices to restore profits. This involved a sharp
fall in the exchange value of the pound (counteracted when
other countries also followed a price-raising policy) but since
then the policy of this country and afterwards of all other
countries has been to concentrate on internal policy and to
allow the exchanges to fluctuate if home prices varied from
foreign.

The old policy was one of rigid exchanges and flexible
prices; the present is one of stable prices and flexible
exchanges.

ExcHANGE CONTROL

.The policy of independent home prices and flexible ex-
changes involved the setting up of control funds, e.g. the
British Exchange Equalization Account to counter specu-
lation, in some countries and of ‘“exchange control” in
others. Exchange control enables a country to control its
foreign trade. All exporters are obliged to sell the foreign
currency they receive to the central bank, which then
resells to the importers of such goods as the State desires
toimport. The German ‘“guns instead of butter”” policy was
in practice one of reserving the proceeds of German exports
for the purchase of armament materials in preference to
consumers’ goods. An ‘“‘unfavourable” balance of trade
cannot develop since the State will authorize imports only
up to the amount of foreign exchange available from
exports.

Exchange control was born out of the depression; many
countries found they could not meet all their overseas debts,
e.g. interest payments, on account of a big drop in the
value of their exports, so in order to prevent heavy sales of
their currency from depreciating it, they ‘“blocked” the
bank balances due to foreigners and merely refused to allow
them to be offered in exchange for foreign currency. The
problem of excess demand for foreign currency was solved
by cutting off the demand at source; the foreigners were
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left with their funds in the debtor country in which they had
to spend their money themselves, since they were not
allowed to exchange it for their own currencies. Exchange
control is really an alternative to a very heavy depreciation
of the exchange value of a currency coupled with the power
to control imports.

The outbreak of war has involved a degree of exchange
control in the belligerent countries. In Great Britain,
for instance, the leading currencies can only be dealt in
through the Bank of England, which acquires the proceeds
of exports and dispenses available currency to pay for
imports in order of war importance. The rates of exchange
are determined by the Bank.
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CHAPTER III

EMPIRE AND WORLD RESOURCES

THE vital role played by mineral products in building up
the material side of modern civilization is well known.
They are the basis of engineering construction and on them
industrial development depends.

With the advent of the Industrial Revolution coal and
iron were required in ever-increasing quantities for the
steam engine and new machinery. Fortunately, this
country was favourably situated in this respect, and it was
the contiguous resources of iron ore, coal, and limestone
which raised it to the forefront of industrial development
last century. Even vaster resources existed in the United
States and Western Europe, however, and in time this
country’s production was surpassed. In the present machine
age fuel for engines and metal for tools are the most impor-
tant factors, and have changed the balance of world power.
The growth and operation of our industrial structure have
been made possible by the increase in consumption of
mineral products.

Since the beginning of this century more metals and
minerals have been produced than in all preceding centuries.

Between 1903 and 1913 the world output of iron—the
daily bread of gll industries—increased 68 per cent, and
the following increases were recorded in other metals—

Copper . . . . . 68 per cent
Zinc . . . . . . 73 vy
Lead . . . . . 28
Tin . . . . . . 7,
Aluminium . . . . 85
Nickel . . . . . 233,

Following the world trade depression of 1929-33, the
output of minerals has resumed its upward path, and
tremendous strides in world consumption are still to be

71
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expected, due to further expansion of transport facilities and
increasing mechanization in industry and agriculture.

First of all we may inquire what is meant by “‘resources.”
They are those mineral deposits, the extraction of which
is payable under existing economic conditions. Deposits
cannot be extracted if the costs exceed the value of the
mineral recoverable. A small fall in price may make quite
a difference to the visible reserves, unless the State is pre-
pared for special reasons to cover the loss and, on the other
hand, the economic availability of mineral deposits is pro-
foundly affected by improvements in methods of extraction.
Recent advances in this direction have brought large
masses of ore into the realms of payability. For example,
not many years ago the reserves of lead and zinc were cop-
paratively limited, but the differential flotation system
showed how to separate lead and zinc sulphides, and reserves
went up. Improvements in the extraction of tin, gold and
copper (combined, of course, with the large scale on which
they are conducted) have also rendered lower grade ores
payable. Mechanization has been introduced into every
stage of the metallurgical processes. Another science which
has helped to increase resources is economic geology—for
example, new oil-fields have been developed by geological
deduction.

The first thing that strikes one about the world distribu-
tion of mineral resources is its erratic nature. For example,
as regards copper ore, in 1937 North and South America
with 12 per cent of the world population produced 62 per
cent of the total output. Some countries have a virtual
monopoly in certain metals, e.g. Canada in nickel.
Surveys are continually being made by such bodies as
the Imperial Institute and the Imperial Mineral Resources
Bureau, but the inequality of distribution may be taken
as permanent, and in view of increasing world con-
sumption raises a difficult problem for the future, on
account of the present militant economic nationalism (see
table, p. 85).
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FuEeLs

Coal is, of course, the most important fuel, and the
reserves are probably 6000 times the world’s annual
consumption. They are distributed roughly as follows—

Per cent
US.A. . . . . . 475
U.SS.R.. . . . . 157
Canada . . . . . 150
Chima . . . . . 124
Germany . . . . .47
Great Britain . . . .24
Australia . . . . . 20
Africa . . . . . Small

The Empire accounts for about 25 per cent of the reserves.
The order of output stands as follows: (1) U.S.A., (2) Great
Brjtain, (3) Germany, while as regards the productivity per
miner the order is (1) U.S.A., (2) Germany, (3) Great
Britain.

Before 1914 Great Britain produced about 30 per cent
of the world’s output, though the proportion to-day is rather
less than 20 per cent. Cheap coal is the keystone of our
economic position, as there is no likelihood that water power
will replace it for production purposes.

The demand for home industrial consumption may be
divided into five groups: public utility companies, iron
and steel trades, other industries, engine fuel and coastal
shipping.

The export of coal has been fundamental in the develop-
ment of our mercantile marine. Although competition, fuel
economies, and the development of alternative sources of
power and of new deposits have reduced this country’s
shipments, 16 per cent of output is still exported and 70
per cent of output is seaborne.

As there is no cheaper alternative in Great Britain,
conservation became imperative, and considerable progress
has been made in more efficient carbonization by low-
temperature processes and full by-product recovery. There
have also been developments in its more economic use in
central stations for electric power supply.

6—(B.6106)
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It is probable, however, that coal will not be so over-
whelmingly important in the future as it was in the
nineteenth century.

Coar OutpuT (million metric tons)!

1929 1937 1938
USA. . . . . 553 448 352
U.K. . 262 245 232
Germany (Old Relch) . 163 185 186
USSR. . . 42 123 133
France . . . . 54 44 47
Poland . . . . 46 36 38
Belgium . . . . 27 30 30
World . . . . 1,333 1,307 1,225

Although petroleum is an increasingly important fuel, it
will probably not serve as a replacer of coal. The world
production has only about 3 per cent of the energy of the
total coal production.

O1L (mllion tons)

1929 1937 1938

US.A. . . . . 1380 172'9 1641
USSR, . . . . 14°5 27-8 28-9
Iran . . 55 104 10°4
Netherlands East Indxes 52 73 74
Rumania . . 48 7°2 66
Mexico . . . . 67 69 57
World . . . . | 2060 2800 2720

Although control of about half the world reserves is in
British hands, it constitutes a weak link in the Empire’s
position. There is some oil in Trinidad and Burma, but
not much.

Considerable developments have been made in the
hydrogenation of coal, but the crux of the question is will

1 The figures 1n this and the tables that follow have been taken

from the Statistical Year Book of the League of Nations, 1938~9. The
metric ton is the unit of measurement throughout.



EMPIRE AND WORLD RESOURCES 75

it pay without Government protection—at least for some
time to come? The demand for petroleum will, however,
have to be met more and more from resources of shale and
coal. Germany and Great Britain have developed hydro-
genation most fully, but even in Germany the annual output
of oil from coal, which exceeds 1 million tons, is barely one-
fifth of total peace-time consumption.

WATER POWER

There are inexhaustible resources of water power in the
world, but the world’s total water power could be econ-
omically developed by 60 per cent of the present coal out-
put. Large hydro-electric stations are, however, favoured
by their low operating costs, and compete with the best
coal-producing centres. The chief sources of water power
are U.S.A., U.S.S.R., Canada, Norway, the Balkans,
Sweden, Austria, France, Italy and Spain. The British
Empire does not stand well in this connection, with the
exception of Canada.

IRON AND STEEL

Over 40 per cent of the world’s reserves of iron ore are
in the U.S.A., but India has about 11 per cent. Canada
has g per cent, Great Britain 5-5 per cent, Newfoundland
3'5 per cent and there are reserves in the West Indies. The
maximum world output of iron ore has risen to 1go million
tons per annum.

To-day the British Empire produces only about 10 per
cent of the world’s iron ore and 12 per cent of the pig-iron.
Yet in 1870 Great Britain produced about 50 per cent of the
world’s pig-iron output, mainly from the hematite ores on
the north-west coast, and no iron ore was imported. The
rich ores are, however, approaching exhaustion, and our
present iron production is made half from home ores and
half from imported ores. About 30 per cent of the ores used
come from Spain, Sweden and Morocco. It is cheaper to use
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ores from Spain than from Newfoundland; in fact, this
question of economy is the reason why only about half of
the Empire production of iron is made from its own ores,
whilst it could in fact support all its requirements. India
is the oldest iron-producing country in the world, and hasa
considerable export trade, e.g. with this country and Japan.

Australia has resources in New South Wales, and could
supply its own requirements and those of New Zealand.
Canada at present imports iron from the U.S.A. and Great
Britain, but is potentially self-supporting. South Africa
has also started to develop its own industry.

IroN ORE (metallic content, mn. tons)

1937
1929 1937 1938 | Percentage

of total

USA. . . . 376 37'3 287 381
U.SS.R. . . 40 140 150 150
France . . . 18-0 1I'5 101 11-8
Sweden . . . 70 91 85 93
UK. . o 40 43 36 44
Germany (Old Reich) 2'X 28 31 2:9
India and Malaya . 21 2'9 29 30
Luxembourg . . 2:3 2:4 15 25
Algeria . . . 11 13 16 1-3
Spain . . . 32 o5 1-2 [
World . . . 900 98-0 750 —_

Pic-1RON (mn. tons)

1929 1937 1938

USA. . 433 377 19'5
Germany!. 132 16°3 186
USS.R. . 43 14°5 147
U.K. 77 86 69
France 104 7°9 6-0
World 986 1040 830

1 Including Austria and Sudetenland 1937-8.
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CRUDE STEEL (mn. tons)

77

1929 1937 1938
U.S.A. 573 514 28-8
Germany . 16-0 200 232
U.S.S.R. 5'0 17-8 181
U.K 9-8 132 10°6
France 9'7 79 62
World 1207 1350 109:0

MANGANESE

Manganese is of vital importance in the production of
iron and steel, being used chiefly as spiegeleisen and ferro-
manganese. India could supply allthe Empire requirements.

MANGANESE ORE (thou. tons)

1937
1929 1937 | Percentage
of total

U.S.S.R. 650 1,200 40°4
India 505 534 18-0
Gold Coast . 217 280 94
Union of S. Africa . 4 269 91
Brazil 137 115 39
Germany 203 209 70
World 1,952 2,970 —

STEEL ALLOYS

Nickel is principally used in alloy steels and nickel-

chromium alloys.

The sources of supply are in Canada

(over go per cent), where the Sudbury nickel-copper ores
are the largest deposits in the world, and in New Caledonia.
The U.S.A. is the biggest producer of the metal.

Chromium ore is mined extensively in the Empire, which
is, however, dependent on foreign supplies for the metal.
A large part of chrome ore supplies go to Norway and
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Sweden for smelting by the cheap hydro-electric power
there.

CuroMIiUM ORE (thou. tons)

1937
1929 1937 Percentage
of total

S. Rhodesia . . 130 135 22'9
Turkey . . . 8 96 165
Union of S. Africa . 27 76 129
U.S.S.R. . . 20 100 (estd.) 1609
World . . . 299 590 —

Cobalt comes mainly from the silver-cobalt-nickel ores in
Ontario, and the Empire is in an independent position as
regards this metal.

Tungsten ores are found mainly in China (nearly 50 per
cent), Burma, U.S.A., S. America and Australia, and the
output of the Empire is probably equal to the demand.

Molybdenum ores come principally from the U.S.A., but
there are deposits in Australia, Norway and Canada.

Cadmium ores come principally from the U.S.A. (53 per
cent in 1937), while other sources are Germany, Canada
and Australia.

Antimony is mined mainly in China (36 per cent in 1937)
Mexico (24 per cent) and S. America.

NoN-FERROUS METALS: COPPER

Copper is the world’s second important metal. About
one-third of the world’s production occurs in the U.S.A.
while the Empire makes about 20 per cent. Most of the
copper made in the United Kingdom comes from imported
ores, regulus and precipitate, and there is a need for more
refineries here as about one-half of our copper is imported.
Canada and Rhodesia are the chief Empire sources and
could supply the Empire.
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CoPPER ORE (thou. tons)
1937
1929 1937 Percentage
of total
U.S.A. 905 764 325
Chile 321 413 17°5
N. Rhodesia 6 250 105
Canada . . . 113 240 10°0
World 1,939 2,348 —
CoPPER (SMELTER) (thou. tons)
1929 1937 1938
]
US.A. 999 820 570
Chile 303 396 338
Canada . 73 210 223
N. Rhodesia 6 212 213
Belgian Congo 137 150 124
‘World . 1,905 2,338 2,040
ZINC

Some of the principal sources of zinc ores are the U.S.A.,
Australia, Canada and Silesia. The biggest producers are
the U.S.A., Belgium and Germany. The Broken Hill mines
are the most important in the British Empire, but ores are

ZiNc ORE (thou. tons)

1937
1929 1937 Percentage
of total

U.S.A. 657 568 306
Germany . 143 166 89
Other European 310 300 16°2
Australa 157 207 I1'1
Canada . 90 168 9'1
Mexico 174 154 83
World 1,713 1,856 —_
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also mined in British Columbia, Burma, Rhodesia and
Tasmania. The output should supply the Empire consump-
tion, but our smelting capacity is insufficient. Before the
war of 1914 almost all the spelter used in this country came
from imported ores. The principal use of zinc is for gal-
vanized sheets, which account for about 60 per cent. Brass,
bronze and anti-friction metals consume about 25 per cent.

SPELTER (SMELTER) (thou. tons)

1929 1937 1938
US.A 567 505 406
Belgium . 198 218 210
Germany 102 163 195
Canada 78 144 156
Poland 169 107 107
Austraha 53 71 70
UK. 59 63 50
World 1,450 1,623 1,580

LeaDp

The U.S.A. has the largest resources of lead ores, but
Australia is favourably endowed, and British ores amount to
approximately one-quarter of the world’s output. A good
deal is, however, exported so that only about two-thirds of

Leap ORre (thou tons)
1937
1929 1037 Percentage
of total

USA. . 590 422 247
Australia 197 250 147
Canada 148 187 110
Mexico 248 218 12:8
Burma 104 93 5'4
Germany 61 79 46
Yugoslavia 15 71 42
Other European 223 150 88
World . . 1,715 1,705 —
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the Empire’s requirements are supplied. Developments are
occurring, however, in Burma and Rhodesia.

The Empire produces about 30 per cent of the world’s
pig lead, but cannot fill all our requirements, and smelting
capacity needs to be increased.

LeaDp (SMELTER) (thou. tons)

1929 1937 1938

USA. . . . 702 424 348

Australia . . 180 232 227

Mexico . . . 230 225 207

Canada . . . 138 181 182

Germany . . 98 162 185
. (includ.
Austria)

Spain . . . 143 30 35

World . . . 1,819 1,689 1,040

TN

Foreign countries are dependent for more than half their
supply on British tin; in fact ore production in the British
Empire is half the world’s output. In addition to British
Malaya, there are ores in Australia, Nigeria and South
Africa. The metal is chiefly applied to tin plates, but
thousands of tons go annually into bearing metals.

Tin OrRE (thou. tons)

1937
1929 1937 Percentage
of total

British Malaya . 70 79 37°4
Bolivia . . . 47 25 17-8
Netherlands E. Indies 31 40 190
Siam . . . 11 16 76
China . . . 7 11 52
Nigeria . . . 11 11 52
World . . . 191 211 —_—




82 ENGINEERING ECONOMICS

TiN (SMELTER) (thou. tons)

1929 1937 1938
British Malaya . 107 97 66
Netherlands E. Indies
and Netherlands 14 41 34
U.K. . . . 56 34 30
World . . . 192 200 163
ALuMINIUM

An outstanding feature of engincering development is the
increasing use of light metals. Unfortunately little bauxite
is found in the British Empire, although there are deposits
in various parts. .

The Empire mainly uses imported ores, but does not
produce one-quarter of its requirements. Other sources and
methods of production need investigation. France produces
the metal cheaply and it is imported here.

In normal times four-fifths of the aluminium used in the
United Kingdom is imported in the form of metal, chiefly
from Canada, while the remainder is produced from im-
ported bauxite. In 1937 4 per cent of the world’s output
of the metal was produced in this country.

BAUXITE (thou. tons)

1937
1929 1937 Percentage
of total
France . . . 666 688 18
Hungary . . 389 533 71
USA. . . . 372 427 11
Dutch Guiana . 210 392 10
British Guiana . 220 367 9
Italy . . . 193 387 10
World . . . 2,190 3,890 e

Yugoslavia, Greece, Germany and the Netherlands East Indies
are all considerable producers,
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ALUMINIUM (SMELTER) (thou. ton)
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1929 1937 1938
U.S.A. 103 133 130
Germany 33 128 160
Canada . 39 42 64
U.S.S.R. — 45 49
France 29 35 45
World 273 493 582

RuUBBER (thou. tons)
1929 1937 1938
o British Malaya . 464 477 378

Netherlands E. Indies 259 439 303
Ceylon . 82 72 60
World 822 1,158 919

EMPIRE AND WoORLD PRODUCTION IN 1937 (thou. tons)

Ore (metallic content) METAL
Empire as Empire as
World Empire | Percentage| World Empire | Percentage
of World of World
Iron . . 98,000 10,000 10 104,000 12,500 12
Copper . . 2,348 583 25 2,338 465 20
Lead . . 1,705 601 35 1,689 504 30
Zinc . . 1,856 526 28 1,623 292 18
Tin . . 211 102 48 200 134 67
Aluminium . 3,890 404 10 493 61 12

Prior to 1914 the

U.S.A. dominated
markets of the world, with Germany second, but the control
of the latter was of a financial nature, as her resources, like
our own, were approaching exhaustion. Belgium, whilst
only possessing coal, was in a unique position in the metal-
lurgical industry as, owing to her skill and enterprise,
she built up a strong industry in copper and zinc.
Three-quarters of our spelter came from Belgium, also half
the cobalt and half the radium of the world. The copper,
cobalt and radium mines of the Union Miniére in the Belgian

the base-metal
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Congo were discovered by British pioneers. With the excep-
tion of tin the smelting and refining of non-ferrous metals in
Great Britain could be considerably expanded ; in fact, even
if iron and steel are included, our metal industry is not large.

THE PosITION OF THE EMPIRE

The British Empire is the largest and most wealthy in the
world, producing over go per cent of the world’s nickel,
one-half of its gold, over half its wool and rubber, over
35 per cent of its lead, 40 per cent of its tin, one-third of its
manganese and chrome, 99 per cent of its jute, and owning
30 per cent of its shipping.

Its forest resources are immense, but it is doubtful if
they are adequate, and greater attention is required to be
given to conservation of timber and forest management.

The U.S.A. produces about one-third of the world’s steel,
25 per cent of its lead, 30 per cent of its zinc, 35 per cent of
its copper, and 60 per cent of its petroleum. It does not,
however, approach as nearly to a self-contained unit as the
British Empire. Russia with its vast developing resources
spread over one-sixth of the earth’s surface is also largely
self-sufficient.

A matter of practical importance in face of world competi-
tion is to ascertain the present status and potential
development of the Empire in mineral resources. -

Resources must be distinguished as to whether they are
within a country’s borders or under its political and com-
mercial control.

No country alone attains self-sufficiency, but the
British Empire is potentially unique. In this respect, of the
twenty-eight leading metals and minerals it has an abund-
ance of twenty-one, can meet its own needs as regards two,
is partially dependent for one, and dependent on foreign
resources for four.

Of the twenty-eight commodities referred to, coal, iron
and petroleum are the three giants; their production is four
times as large as the other twenty-five put together. The
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annual value of the world’s coal output is about equal to
that of all other minerals put together, and with petroleum
and iron ore the value is about 8o per cent of the total.

The United Kingdom is dependent for twenty out of the
twenty-eight metals and minerals, and the Dominions
individually do not rate very high.

In considering the relation between production and
requirements we may divide minerals and engineering
materials into four categories—

1. Those that the rest of the world imports largely from
the Empire, to which class belong asbestos, jute, gold, mica,
nickel and rubber.

2. Those of which the Empire has ample supplies and an
exportable surplus, e.g. coal, fluorspar, graphite, lead,
manganese.

3. Those for which the Empire depends in some measure
on foreign countries, e.g. bauxite, copper, iron ore, tungsten.

4. Those for which the Empire depends almost entirely
on foreign countries, e.g. petroleum, mercury, sulphur.

The following table shows the distribution of the world’s
mineral production—

DisTRIBUTION OF WORLD OUTPUT OF ESSENTIAL
Raw MATERIALS. 1937-8 (1938 WHERE AVAILABLE)
Expressed as a percentage of World Output

British o U.S.A. and|
Y French Dutch Rest of

Commodities . lﬁln;fg“yi) ¢| Empire Empire (l;):ip&:; U.S.S.R. World
Coal . 238 36 12 343 9'4 277
Petroleum . 26 il 27 603 106 238
Iron Ore . 10°3 136 nl 384 15 22:7
ggggg: Ore . 248 m} m} 3;_;, 39 388
. . 199 ni ni 35 3 41°1

Nickel . . 905 ml nil 02 nil9 9'3
Tin Ore . 40 11 17°5 nil nil 414
Lead Ore . 352 2:2 nil 247 33 346
Lead . . 29'9 37 nil 251 32 381
%::2 Ore . 23»3 o~g nil5 gge 38 364

. . 18-0 3 1 . 43 41°

Chrome Ore . 412 41 nil 60 16 3:-3
Sulphur . il ml 04 819 nil 177
l}t’{xganese Ore 386 12 o' 12 08 404 xé-&
tes . . 9'1 17 ni| 58 7'4 76-0
Bauxite . 104 179 152 110 64 391
Potash . . 06 16'1 nil 83 76 674
Gold . . 56-8 09 02 138 148 13'5
Silver . . 174 0'3 [ ] 26'S 18 53-8
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PosiTioN oF CONSTITUENT COUNTRIES

The order of the constituent countries of the Empire as
regards the declared value of mineral output is—

The United Kingdom. Rhodesia.

South Africa. New Zealand.
Canada. Nigeria.

Australia. South-West Africa.
India. Gold Coast.
Federated Malay States.

The position of the United Kingdom is not as favourable
as could be desired, owing to the increasing cost of coal
and the exhaustion of rich iron ores and all non-ferrous
metal ores.

South Africa is richly endowed with diamonds, gold and
coal, and iron and steel works have been erected. It has
also rich deposits of tin, copper, lead manganese, silver,
asbestos, corundum and mica.

Canada possesses go per cent of the world’s cobalt, 8o per
cent of its asbestos and go per cent of its nickel. The
production from its mines equals the value of grain pro-
duced. Water power has facilitated the development of the
use of electricity on a large scale.

Australia has every type of mineral—coal, iron, copper,
zinc, lead, tin, gold and oil shales, and Broken Hill is the
richest silver mine in the world. Australian manufactures
are expanding.

India with Burma is the sixth trading country in the
world. It has a virtual monopoly of jute and its iron and
steel industry is developing.

New Zealand possesses steam coal, iron sand, petroleum,
zinc, molybdenum, tungsten, sulphur, asbestos and other
minerals. Ample water power is available.

WoRLD TRADE

Many of the foregoing tables have indicated a discrep-
ancy between the ore output of the Empire and the corre-
sponding metal output. The table that follows gives the
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principal sources of the mineral imports into the U.K,,
the imports being out of accord with the Empire’s position.

PrINCIPAL MINERAL IMPORTS INTO THE UNITED KINGDOM

Mineral Principal Sources
Abrasives Turkey, U.S.A., Netherlands
Asbestos Rhodesia, South America, Canada
Asphalt West Indies, Mexico, U.S.A.
Bauxite France, Italy
Brass . France, Germany
Chrome Ore . Portuguese East Africa, South Rhodesia
Cobalt . Belgium, Canada
Copper Ore Canada, Spain
Copper Bars . U.S.A., Chile
Fireclay Belgium
Graphite Madagascar, Japan, Ceylon
Iron Ore Spain, Algeria, Sweden
Lead Ore Australia, Canada, U.S.A.

Manganese Ore
Mica . .
Molybdenum Ore
Nickel .
Petroleum, crude

India, Brazil

India, Rhodesia

U.S.A., Australia
Canada, U.S.A., Australia

Persia, Dutch West Indies, Colombia, Mexico,

West Indies, Rumania

Pyrites . Spain, Portugal
Silver Ore Peru, Canada

Silver Bullion Mexico, U.S.A., India
Tin Ore Bolivia, Nigeria

Tin Blocks Straits Settlements
Tungsten Ore China, India

Zinc Ore Australia

Zinc Slabs Germany

Broadly it may be suggested that smelting should take
place either in the mining country or in the importing
country. Yet many Empire ores go either to Europe or to
the U.S.A. for smelting, and then the metal is reimported.
In a world based on internationalism the localization of
output would not be significant, but in a warring world it
is not desirable to be too dependent on outside sources of
supply. On the general question of the development of
inter-Imperial trade there should be no attempt at an isola-
tionist self-sufficiency, but instead at a mutual development
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of resources and trade, extended to include other areas
which wish to co-operate. If there is to be co-operation in
trade there could be no better field than within the Empire,
yet even here the rivalry of private interests leads to a
restriction of exchange and development.

FURTHER READING

(@) Principles of Economic Geography : R. N. Rudmose Brown.
(Pitman.)
The Mineval Industry of the British Empire. (H.M.
Stationery Office.)
(b) Statistical Year Book of the League of Nations. (Annual.)
The Mineval Industry : Its Statistics, Technology and Trade :
G. A. Rouch. (McGraw-Hill.)
Annual Statement of the Trade of the U. K. (H.M. Stationery
Office.)



CHAPTER 1V
INDUSTRIAL EVOLUTION

THE value of an industrial perspective of history is that it
gives a scientific attitude towards present conditions and
problems. It helps us to understand that developments in
production have not taken place in a haphazard manner,
but that they have depended upon the economic organiza-
tion of society. We can observe the working out of a con-
nected historical process, study the forces that have moulded
our productive society into its present form and see whither
those forces are directing it.

The greatest inventors of all time discovered fire, agri-
culture, pottery, and the wheel, but their names are not
known. For thousands of years paved roads and long-dis-
tance water supply have been constructed. Babylonian
mathematical astronomy compared with that of less than
a hundred years ago. We have only to remember the
Great Pyramid, the Roman aqueducts and roads, to be
struck by the ability of the ancient constructors, and how
well and truly they built. Both the Greeks and the Romans
worked and used iron, and the principles underlying ancient
tools did not differ from those of the present day. Mass
production began with printing about the middle of the
fifteenth century, at which time the possibilities of experi-
mental investigation were being appreciated in Western
Europe. A century later Galileo had invented the tele-
scope and Leceuwenhoek the microscope, but the greatest
scientists of the middle ages were Leonardo da Vinci
(1452-1519), the founder of modern mechanical science,
and Georgius Agricola (1494-1533), the father of metallur-
gical science. It may be said that to some race or another
in the old days every form of engineering was known except
those requiring the application of generated forces. In the
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early engineering achievements, time and labour were not
taken into account. This was because the early civilizations
were based on slave labour, and in a slave society there is
no incentive to economize physical effort. The character-
istic of the industrial revolution will be seen to be the
application of non-human power to machinery. The new
motive power in coal enabled machinery to be designed on
a larger scale. Modern science was developing and giving
man greater control over the resources of nature. The free-
ing of mankind from serfdom and the introduction of wage
labour gave an impetus to methods of saving labour in the
search for profit, but with the solving of problems of pro-
duction new social problems have inevitably arisen.

Tue HistoricAL PROCESS

Primitive society was communistic, production and dis-
tribution being collective. This was ultimately succeeded
by slave society in which a dominant class held the land,
the main means of production, and obliged a subject class
to work it for them. Feudal society of the Europe of a
thousand years ago represented a further development,
for though the serfs who worked the land were not its own-
ers they possessed personal rights which the slave lacked.
The serfs had, moreover, the right to cultivateland for them-
selves in addition to working for their overlord. The break-
down of feudalism was followed by the wage system under
which, though the worker still does not own the means of
production, land or factories, he has freedom of movement
and of bargaining with his employer. He has, however, no
right to work certain land or machinery and he may there-
fore become unemployed, a state impossible in feudal
society.

Feudal industry was organized on guild lines, each indus-
try forming its own guild or corporation, embracing both
masters and workmen. The guilds, however, were designed
to serve local communities and their restrictive regulations
made them incapable of adaptation to the needs of growing
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trade and of exchanges for profit. In the fourteenth and
fifteenth centuries they began to decline, and the domestic
system took their place. Under this merchants brought
raw materials to the homes of workers from whom they
later collected the finished work.

The invention of power machinery necessitated the group-
ing of the workers in factories instead of in their homes,
hence arose in the eighteenth century the factory system
which transformed England from an agricultural to an
industrial country. In the eighteenth century, too, the
commercialization of agriculture, which had begun in the
fifteenth century with the enclosure of the manorial open
fields for sheep-rearing, swept away the last traces of the
fewdal system and made possible an agricultural revolution
which, while greatly increasing production on the one hand,
on the other hand ““released ”"—if that term can be used for
the dispossession of peasantry who for generations had
tilled their own land—labour from the villages to work in
the new factories.

GREAT BRITAIN THE PIONEER

The reasons for the Industrial Revolution first occurring
in Great Britain are not far to seek. In the eighteenth
century there was a relatively sparse though free population
living in political security. There existed an accumulation
of monetary capital, an essential preliminary to the produc-
tion of industrial capital goods, as a result of the trade
expansion of the previous three centuries in which this
country had already played an especially prominent part.
Our manufacturers were developing large and increasing
markets, to which they had easy access on account of the
favourable geographical position of the country and the
growth of our mercantile strength. They already possessed
a training in large-scale business for overseas markets. The
coal and iron fields were favourably situated near together
and to the coast. Commerce had already made London
the leading financial centre of the world (the Bank of
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England had been formed in 1694), and its position became
further strengthened with the development of large-scale
manufacture.

These factors, cumulative in effect, enabled this country
to become the pioneer of a new industrial technique,
and gave it a long start over competitive nations. Other
countries, however, were not long in profiting by her
discoveries and inventions, and adopting her methods,
being thus saved the cost of much experimentation and
enabled to select or reject according to the requirements
of their own special conditions. '

Prior INDUSTRIAL CONDITIONS

The Industrial Revolution involved the invention and
adaptation of machinery to almost every industry—not
simultaneously, of course, but gradually and over a period
as one trade hinged on another—and the application of
steam power to drive collections of this new machinery
under one roof. It included a revolution in transport,
first in the construction of roads and canals, and subse-
quently with the introduction of railways and steamships,
thus facilitating and considerably cheapening the transport
of heavy goods. It redistributed the population, and its
highly augmented productiveness gave rise to a new colonial
era, since raw materials had to be acquired and markets
found. The expanding population sought also economic
freedom in overseas settlement.

The effects of the introduction of machinery and the
factory system may be more clearly appreciated from a
short consideration of the industrial condition of this
country prior to the middle of the eighteenth century. A
large portion of the population was of the yeoman class,
spinning and weaving being carried on as domestic trades
to increase the family subsistence, by methods which had
not changed fundamentally for centuries. The woollen
trade was still the principal industry.

As regards the manufacture of iron and steel, the
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development of which may be said to determine engineering
progress, the English industry had not been as successful
or advanced as in some foreign countries, and steel had been
imported from the Continent even before the developments
there in cast iron. In the sixteenth and seventeenth
centuries the industry had been depressed owing to the
shortage of wood fuel, and the modern iron industry
cannot be said to have commenced until the time of the
Darbys—father and son—who early in the eighteenth
century reintroduced Dud Dudley’s invention of smelting
iron with coal and coke fuels. This marked the beginning
of the displacement of iron smelting from woodlands to
the coalfields, just as the use by the younger Darby of
“fire engines’’ to increase the blowing power requixed
for his blast furnaces marked the beginning of the end of
water power for this purpose. It may also be noted that
the production of steel by the cementation process had
already become established in and around Sheffield when
in 1740 Huntsman invented his process for crucible
steel, thus enabling the production of better tools and
implements. The industry received a great stimulus, and
the greater quantities of iron produced at lower cost ren-
dered possible the mechanical developments from English
leadership in invention.

The advent of the steam engine was largely due to the
need felt for more powerful pumps in mines and collieries.
The ideas of the pioneers, Papin and Savery, were com-
bined by Newcomen, whose engine was very wasteful of
fuel as the cylinder itself was cooled, and improvements
occurred largely from accidental causes, e.g. the laziness
of an attendant seeking means of lessening his work, but
it was left to James Watt to devise the separation of the
cold condenser from the hot steam cylinder, and so through
a series of inventions to achieve a practical success which,
perhaps more than any other factor, contributed to the
transformation and industrialization of the country.

In the construction of docks and harbours little had been
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done. Piers were made of unhewn stone, but by the end
of the seventeenth century oak piles were used to hold the
rocks in position. In the eighteenth century, at Bristol,
the second port in the country, the ships used to lie on the
mud. Whilst the lighting of the coasts had been organized
in the time of Henry VII, it was not until 1700 that the
first Eddystone lighthouse was built. It lasted three years.

Although it was clearly realized by the seventeenth
century that the development of manufactures depends on
the efficiency of transport, the facilities for conveyance of
goods up to the time we are considering can only be
described as crude. The roads, which had fallen into dis-
repair after the leaving of the Romans, remained in much
theg same condition for a thousand years. Though an
Act was passed in 1663 authorizing the construction of
turnpike roads, they were mainly earthen tracks, and we
find the roads from London to Cornwall described in 1752
as ‘“what God left them after the flood.” In 1678 a
journey by coach from Edinburgh to Glasgow—a
distance of 44 miles—took six days. In 1750 it still took
36 hours.

As regards bridges, the rate of progress may be indicated
by the following : the first stone bridge over the Thames
was built in 1176 ; the second, which was at Westminster,
was not started till 1738.

Although by 1677 Yarranton was advising and writing
on how to make rivers navigable, it was not until the next
century that canal construction began on scientific lines,
the pioneer canal being that from Sankey Brook to the
Mersey, built to fill the lack of communications felt by
Liverpool, especially for the transport of coal and salt.

With the exchange of goods limited to those that could
be transported by the roads, rivers, and canals described,
and internationally by sailing boats, it is readily under-
stood why economic development was slow, and it may be
remarked that the population of England only increased
as follows: in 1600, 4,800,000: 1700, 6,000,000; 1800,
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8,000,000. In the next century it quadrupled. Considered
as a continuing process, the Industrial Revolution brought
about a sixfold increase in population and caused the
investment of enormous amounts of capital in industry, on
which the living of most people now depends.

Rise oF THE FACTORY SYSTEM

Whilst the Industrial Revolution was based on the
scientific inventions of the age, we must not overlook a
no less important non-scientific invention, namely, how to
organize labour on a large scale in factories. It must not,
however, be thought that factories were unknown before
the Industrial Revolution. Army clothing was made to
contract in factories belonging to Jack of Newbury.as
long ago as the beginning of the fifteenth century, and
printing works constituted a kind of factory organization,
but the power was supplied by animals or human beings,
and the work-places differed greatly as regards hygienic
conditions from modern factories. As early as 1715, how-
ever, power was used in the operation known as throwing
silk.

Nevertheless, up to the Industrial Revolution, factories
were the exception rather than the characteristic unit of
production. The marshalling of bodies of men as minders or
operators of power-driven machines, so that each individual
became virtually a mere cog in a human machine, with
no direct interest in the previous history or ultimate des-
tination of the product being transformed, was a novel
development.

SociAL EFFECTS OF THE INDUSTRIAL REVOLUTION

Among the economic effects of the Industrial Revolution
we have noted the rise of the mining and manufacturing
areas, with a marked tendency to increase of urban popula-
tions. The production of wealth increased rapidly. The
wealth of the country has been estimated as £300,000,000 in
1680, of which about one-third was fixed and trading capital.
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In 1800 the capital of the country was £1,760,000,000,! that
invested in land having sunk from two-thirds to less than
one-half. The population, which was practically stationary
between 1660 and 1760, not only grew enormously but was
redistributed. The eastern and south-western districts
declined, whilst the North and Midlands, the Clyde and
South Wales became preponderatingly industrial. When
we come to consider the social effects, we find a number of
pronounced advantages combined with several immediate
disadvantages. As regards the former, there resulted a
separation of the home from the work-place, regulation of
children’s work, better sanitary and hygienic conditions,
more regular hours, more openings for workers and the
pawer of combination, greater efficiency with a cheapening
of production which raised the standard of living, and a
development of the export market for British goods.

TueE Economic PosiTioN oF LABOUR

On the other hand, the dawn of the factory system was
accompanied by many evils. The coming of machinery
created a new industrial class, a class of operatives divorced
from their means of production, from interest in their tools,
the control of their work, and the final product. The work-
man lost his independence and was engaged often on monot-
onous work under subjection to foremen. He possessed
little or no economic freedom, as owing to the enforce-
ment of the Corn Laws he had to spend the greater part of
his wages on bread. The individual skill of the work-
man became of less importance, as owing to the use of
machinery the acquiring and transfer of skill became much
more rapid. Machinery was not introduced without con-
siderable opposition from labour, on whom the change
and dislocation bore heavily. The Luddites, who tried to
break up textile machinery, did not understand that the
cause of their misery was not the machine itself, for a spin-
ner owning his own jenny was not worse but better off as

1 One-ninth of its level to-day.
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a result of the increased productiveness of his machine.
The cause of distress lay in the fact that the workman did
not own his machine but depended for employment on
someone who did, while the latter dispensed with labour
as he mechanized his mill.

A vast amount of temporary unemployment was created
by the Industrial Revolution, which also initiated an era
of industrial crises with fluctuations in employment and
output. The profitability of machine production led gradu-
ally to an absorption of the labour displaced from hand
crafts and total employment and output rose rapidly over
the nineteenth century.

The bettering of the conditions of labour came about
ultimately as a result of pressure on the part of labour
itself, particularly through the growth of labour organiza-
tion in the trade union movement, which was able to take
advantage of the antagonisms between Tory landowners
and Whig industrialists to get many beneficial measures
passed relating to restrictions on the labour of women and
children, compulsory holidays, minimum hours in certain
industries, the fencing of dangerous machinery, and so on.

The first period of reforms is covered roughly by the sec-
ond quarter of the nineteenth century. It coincided with the
repeal of many restrictions, viz. on trade unions, emigra-
tion, shipping, the export of machinery, with the coming
of free trade, and with the rise of joint-stock banks. On the
whole, therefore, although a certain amount of protection
was afforded to workpeople, it was rather of the nature
of an irreducible minimum. Individualism was rampant
and there certainly seemed justification for Adam Smith’s
doctrine of no restriction on trade, for England was indeed
bidding fair to become the workshop of the world.

The reaction from laissez-faire came about in the indus-
trial sphere on account of the growth of competition from
countries which had benefited from this country’s costly
experiments. Monopoly grew up at home and demanded
reinforcement by tariffs against foreign competition. In
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the social sphere the trade union movement grew to become
a political power and finally to support its own political
party. Asaresult the last quarter of the nineteenth century
and the years before 1914 witnessed a new era of labour
legislation, particularly with regard to the employment of
women, young persons and children. Schemes for insurance
against sickness and unemployment were introduced, a
system of general education was built up and finally atten-
tion was given to commercial and technical education.

THE DEVELOPMENT OF MACHINERY

The introduction of machinery actually commenced in
the textile industries. The prohibition of imports of cotton
goqds from India, a scarcity of hands, and the invention,
in 1733, of Kay’s flying shuttle, which doubled the output
of the weaver, created a famine in yarns. It was to meet
this need that Hargreaves’s spinning jenny was introduced
about 1764. The yarns, however, were used only for
wefts. In employing water power for spinning in 1768,
Arkwright’s water frame produced yarns strong enough
for warps. Crompton, about 1775, combined the two
machines in his mule, making possible the production of
pure cotton goods. As regards the organization of the
industry, from work on hand-machines in the home it
passed to hand-work on a collection of machines in one
building, and then to the application of power to this
collection, which at first was water-driven, i.e. after the
introduction of Cartwright’s power loom in 1789, which
enabled weaving to keep pace with the mechanical process
of spinning. Machinery consolidated scattered workers,
and the application of steam permitted a large increase in
the size of factories. Whitney’s cotton gin invented in 1794
made American cotton cleaner and more abundant. The
new cotton industry was soon placed ahead of the woollen,
formerly the staple trade.

The interaction between engineering and textiles is not
hard to trace. Cylinders for block printing were introduced
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about 1785. The work of Horrocks in substituting iron
for wood looms, and that of other inventors, made power
looms a practical success by the end of the Napoleonic
Wars. Lace-making machinery was invented in 1808 by
Heathcoat. Between 1820 and 1830 worsted power-weaving
and the wet spinning of flax by machinery were introduced.
About the middle of the century woollen and flax power-
weaving and hosiery machines were being developed.
Inventions in chemical engineering for dealing with
bleaching and dyeing operations also contributed to the
development of the textile industries, the application of
machinery to which not only greatly increased, but
cheapened production, and built up one of the chief
mainstays of the country’s industrial wealth.

PROGRESS IN THE METAL INDUSTRIES

The importance of developments in the metal industries
in rendering possible the achievements of the Industrial
Revolution is apt to be overlooked. We have seen that
the introduction of coal and coke for smelting cast iron
gave a tremendous stimulus to the industry, owing to the
plentifulness of fuel available. The use of coke necessitated
considerably higher blast pressures, to meet which Smeaton
invented the reciprocating blowing engine, which was first
used at the Carron Iron Works in Scotland. -

The only forms of iron available for engineering purposes
were cast iron and wrought iron. Production of the latter
was facilitated by the inventions of Cort, who had works
in Surrey Street, London. In 1783 he introduced grooved
rolls, and in 1784 invented the reverberatory puddling
furnace. Before the Industrial Revolution, wood, brass,
and lead were largely used for the construction of machin-
ery, but owing to the increasing cheapness of iron due to
the inventions mentioned and its suitability for engineering
purposes, the demand rapidly increased from the begin-
ning of the nineteenth century. The engineering success of
Boulton and Watt was largely due to the ability of the
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iron master, John Wilkinson, and his improved machining
methods, particularly for boring cylinders. The use of cast
iron revolutionized the type of bridge that was constructed.
The rapid development of the industry was responsible
for the remarkable growth of railways between 1825 and
1846 upon which it in turn depended.

The hot blast process for cast iron was invented by
Neilson in 1829, and.immediately facilitated the smelting
of the Scottish blackband ironstone. By 1830 the tendency
to use iron for shipbuilding had become a practice, and in
1837 Nasmyth invented the steam hammer, which revolu-
tionized the production of forgings. Wrought iron was used
for rails, boiler plates, and ship plates until the invention
of the process for making mild steel, which is associated
with the name of Bessemer in this country and Kelly in
America.

The organization of the industry did not change as in
the textile industry; it had been capitalistic for a long
time, as a considerable initial capital expenditure was
essential.

THE SCIENCE OF MEASUREMENT

Lord Kelvin said that to be able to measure is the first
step towards real scientific knowledge of a subject. The
social and economic benefits of standards of measurement
need no emphasis. Without them commercial intercourse
would be impossible. The determination of standards of
length is of vital importance in engineering, and the basis
on which it rests is the science of fine measurement.

When the Industrial Revolution had begun, the lack of
accuracy in machine work may be illustrated by the fact
that the first iron cylinders for Watt’s steam engines were
bored one half-inch out of truth. Interchangeability of
parts was impossible. Wilkinson’s boring machine with the
bar right through the cylinder was invented in 1774, and
the vertical borer in 1795, and pole lathes were in use in
1800. In 1750 the title of engineer was unknown in the
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English vocabulary. The term was in fact ““invented” by
Smeaton.

We have seen that the progress of the factory system
was at first slow. With the increase and cheapening of the
production of iron and steel and in response to the growing
demand for machinery came a gradual expansion in the use
of machine tools. The turning-point was reached, and a
new type of engineer arose. The improved tools con-
siderably cheapened engineering processes. The first effec-
tive slide rest and lead-screw for lathes was built in 1797
by Henry Maudslay, who has been called the father of the
modern machine tool. It is said that in 1800 there were
not more than three good machine shops in England.
After 1825 the number increased rapidly. To the American,
Eli Whitney, who built his first milling machine, a rotary
file, in 1818, must be given credit for some of the earliest
work on interchangeability in manufacture. About 1830
the method of producing a true plane by means of a straight
edge and scraper was devised by Muir, and the planing
machine was introduced by Roberts. A greater precision in
products depending on a sliding motion was thus possible.

Before Whitworth’s classical work on screw threads,
there was no interchangeability of screws. He stan-
dardized the type of thread and diameter of screws. He
improved the guide screw of lathes to serve as a standard
of manufacture. By Whitworth’s application of the true
plane, the slide and the screw, machines were able to work
with an accuracy and economy hitherto unknown, and
England was enabled to lead the world in the production
of machine tools for the best part of the nineteenth
century. It must be admitted, however, that at the end of
last century, due to the work of such pioneers as Norton
and Pratt and Whitney, leadership in this direction passed
to the United States. There the large, assured internal
market has favoured mass production, and automatic
machinery has been developed to an unparalleled
extent.
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THE REVOLUTION IN TRANSPORT

An integral part of the Industrial Revolution was the
improvement of the means and modes of transportation.
The development of transport has been aimed at reducing
the transit time between any two points, but since an
increase in speed is usually, though not always, provided
at increased cost, traffic is not necessarily transferred to the
new form of transport. It depends on the urgency, limita-
tion in the size of the carrying unit, and what the traffic
can bear.

The four principal phases of achievement were better-
ment of roads, construction of canals, inauguration of
railway construction, and application of steam power to
river and ocean navigation. The development of air trans-
port belongs to the second industrial revolution and is illus-
trative of the fact that speed is sometimes provided at a
price greater than the price at which it can be sold, i.e. some
form of subsidy makes up the difference between the rate
and the actual cost of conveyance.

Tue EcoNoMic IMPORTANCE OF CANALS

Trade depends on moving commodities rapidly and at
low cost. The economic need for improved transport
facilities to cope with the masses of raw materials and
finished goods was responsible for the development of
canals. The chief essential for the establishment of
factories and the growth of manufactures was and still is
cheap coal, and the canals projected as necessities in pro-
viding transport were responsible for the development of
the Industrial Revolution until the coming of the railways.
Their immediate effect as compared with road transport
was to reduce the cost of carriage to roughly one-quarter.
They enabled food and fuel supplies to be assured to the
increasing aggregation of the population in towns, e.g. the
Bridgewater Canal to Manchester connected up industrial
areas, and assisted the development of ports and our
overseas trade.
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In the early days of the Industrial Revolution, Josiah
Wedgwood was making the inventions and improve-
ments in artistic pottery for which he is so widely famed.
Recognizing the economic importance of canals, he gave
unqualified support to their construction. The Grand
Junction Canal undoubtedly stimulated the development
of the Potteries among other districts in the Midlands.
In 1838 no place in the country was more than fifteen
miles from a canal or river.

The engineering achievements in the construction of
canals with tunnels and aqueducts were undoubtedly of a
high order. Whilst the contributions of individual engineers
cannot be dealt with here, the names of Telford, Smeaton,
and Rennie will always stand out in the front rank. The
Manchester Ship Canal, constructed at a later date, may be
mentioned as an example, not only of engineering achieve-
ment, but of economic assistance rendered to manufacturers
in reduction of rates of carriage and elimination of tran-
shipment charges, and of incentive to the establishment of
new industries.

The decline of canals before the advancing competition
of railways and coasting steamers is well known, but it
may be mentioned that the canal owners did not utilize
the advances in mechanical science, and made few, if any,
efforts to attract custom; in fact, though the comparison
is not quite fair, they have not been as progressive in this
direction as the owners of canals on the Continent. It is
to their credit, however, that they initiated the revolution
in commercial staples by facilitating the exchange of bulky
and heavy commodities, resulting in an increase of the
trading and shopkeeping classes, and canals were the
forerunners of the commercial reorganization caused by
mechanical transport.

Docks, HARBOURS AND WHARVES

There is no need to stress the economic effect of good
docks and wharfage. In particular the trade and prosperity
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of London have long been recognized to be dependent
thereon. In 1660 London had a twelve-acre basin in the
Howland Great Dock and a century later Liverpool had
thirteen acres of docks. It was in 1798 that Rennie was first
consulted with regard to London Docks, and in the next few
years the West India Docks, the East India Docks, and the
Commercial Docks were constructed. This engineer also
suggested the use of steam cranes on tramlines for
accelerating loading or unloading. The impetus given
to trade by dock construction is too well known for
examples to be multiplied, but Liverpool, Glasgow, Tyne-
side, and Immingham may be mentioned, the latter
having been designed for the export of coal and the import
of jron.

The originality of Smeaton in the design and construction
of lighthouses opened a new era of security for shipping and
stimulated the building of larger vessels for the more
economical transport of cargo.

RoADs AND BRIDGES

The Roman roads were not equalled for a thousand years.
Although the turnpike trusts date from the end of the
seventeenth century, no new principles of construction were
introduced until the beginning of the nineteenth.

A new era of road construction was inaugurated by the
work of Metcalf, Telford, and Macadam, the roads being
formed with proper foundations and strong, smooth, and
solid surfaces.

This reacted favourably on the metal industries, adding
to the increasing demand for tools and equipment. The
increasing traffic demanded more and stronger bridges. The
first cast-iron bridge in England was constructed in 1779 by
Abraham Darby, to whom reference has been made above.
As the Industrial Revolution advanced, Smeaton, Rennie,
Paine, Telford, and others improved the designs and
methods of bridge construction. Subsequently Stephenson
himself did pioneer work in the erection of railway bridges.

8—(B.6106)
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The use of cast iron and wrought iron has given way to that
of mild or slightly alloyed steel,and of recent years reinforced
concrete has become a competitor for bridge construc-
tion. Advances in other directions have also contributed
to this work ; for example, steam pile drivers, the use of
compressed air, and improved lifting gear.

THE DEVELOPMENT OF STEAM POWER

The invention of the steam engine was the pivotal point
in the history of industry. Following on the work of Savery
and Papin, Newcomen'’s invention of the atmospheric beam
engine was the greatest single act of synthesis in the history
of the steam engine. It may be noted that power production
gave birth to mechanical engineering. The steam engine
led to the invention of boring and planing machines, the
working of masses of metal, and the introduction of accuracy
into machinery. The age of steam was inaugurated by
the work of James Watt in 1763, whose first engine was
made at the Soho Works for Wilkinson. Industry dates
from his improvements in the steam engine. Power could
be produced anywhere that fuel was available. No mechani-
cal device has wrought greater changes in the economy of
the world. Among Watt’s inventions may be noted the
separate condenser, the double-acting engine (178z), the
principle of cut-off, the throttle valve, centrifugal governor,
parallel motion, and the indicator. The slide valve was
invented by his assistant, Murdock, and compound expan-
sion by Hornblower and Woolf. Neither the steam engine
nor the automatic machinery to which it gave rise could
have been developed without the metal iron.

It will be realized that the generation of steam power
was fundamental to the industrial development which we
are considering. Practice, however, outran theory. Know-
ledge of the theory of steam was in Watt’s time rudiment-
ary. Camnot had written his brilliant essay on the motive
power of heat, but it was not understood, and the early
steam engineers had little idea of what they were really
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doing. Technical practice began and continued on empirical
lines. The theoretical side of steam engineering could not
have advanced to its present position without the important
contributions to thermodynamics of Joule, Kelvin, Rankine,
and Clausius.

Steam was responsible for industrial development in the
nineteenth century. Steam is still the dominant factor in
power production, though the distribution and application
of power is now mainly by means of electricity.

THE COMING OF THE RAILWAYS

Rails were employed as a track for wagons long before
the invention of the steam locomotive. They were first
made of wood, subsequently of cast iron, then wrought
iron, cast iron being used at Coalbrookdale in 1767.
The flange was cast on the rail until the suggestion, by
W. Jessop, in 1788, to cast it on the wheel itself, though
flanged wooden wheels had long been known. Flanged iron
wheels were used for the first time on Losh and Stephenson’s
fish-bellied rail in 1816.

The necessity of rapid transportation for increasing pro-
duction brought the steam locomotive into being. Murdock
constructed a model locomotive in 1784, but his pupil,
Trevithick, built the first practical locomotive in 1802,
by his great achievement of the introduction of the high-
pressure engine. The contribution of Matthew Murray, of
Leeds, towards making locomotive transportation on rails
commercially successful should not be overlooked. George
Stephenson’s first locomotive ran in 1814. The first loco-
motives were used at collieries, to the success of which
Matthew Murray’s work largely contributed. The economic
importance of cheap transport of coal and other commodi-
ties, which, as we have seen, canals did much to foster,
directed men’s interest to railways, as they were more
adaptable. Stephenson invented the use of the chimney
blast as suction draught, and his ““ Rocket "’ determined the
general trend of design.
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The coming of the railways caused a great increase in
employment, and stimulated the iron and steel trades and
the growth of large businesses. The construction of railways
caused a tremendous increase of population in certain
localities; the Stockton and Darlington railway, for
example, virtually created Middlesbrough. The transport
of goods was not only accelerated but cheapened, and
railway construction gave employment to a large number
of men at a difficult period. The development of rail-
ways laid stress on the principle of interchangeability
and encouraged standardization. The introduction of the
superheater assisted in the progress of fuel economy. In
1827 coal consumption was 1-60 lb. per ton per mile; at
the present time it may be taken at about o-12 Ib. per ton
per mile for a main line express and passenger train, and
o-10 Ib. for a main line goods and minerals train.

Steam automobiles were tried out on the road, as, for
example, Goldsworth Gurney’s steam carriage in 1828,
but their commercial failure forms a striking contrast with
the rapid development of the railways, and self-propelled
road vehicles had to await the development of the petrol
engine.

THE REVOLUTION IN SHIPBUILDING

Commerce depends on transport, and before the Industrial
Revolution limits were set to industry by the difficulties
in marketing.

The first iron boats appeared on canals as early as
1710, and about a hundred years later sea-going ships were
made of iron, whereby their durability and practical
efficiency were increased. The application of the steam
engine to the propulsion of vessels was a landmark in
human progress. The invention was the work of many
individuals in Europe and America, principally Symington,
Fulton, and Bell. The Atlantic was crossed by a steam-
propelled ship in 1827, and the steamboat became a recog-
nized factor in overseas transport, steam vessels being not
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only used for carrying mails but also included in the Official
List of the Royal Navy. Ten years later Brunel's ‘“Great
Western” inaugurated regular transatlantic passages. The
chief credit for the invention of the screw propeller in 1834
goes to F. P. Smith. The Cunard Line was established
in 1839, from which date the British merchant marine
entered upon a new stage of its history.

The coming of the steamship occurred during a change
in shipping policy from the protection of the Navigation
Laws to free competitive conditions. The change in
technique was progressive, and specialization of ships
was a further refinement. Shipbuilding is an industry for
which this country has a natural aptitude, and has
maintained its supremacy in spite of the growth of foreign
s'hipbuilding often subsidized by the government. The
science of refrigeration has caused revolutionary changes in
the food supplies of industrial countries, enabling shipment
of perishable foods from one side of the world to the other.

Progress in locomotion, whether by ship, train, auto-
mobile, or airplane, has been materially hastened by
improvements in the science of metallurgy, and the converse
is equally true.

THE STEEL AGE

Bessemer recad his first paper on the converter process
in 1856. The three-quarters of a century which has
elapsed has seen its rise and fall in this country. This
invention had a great effect on industrial development, the
almost universal growth of cheap forms of transport being
due to its cheapening effect on the production of steel. It
has been, however, largely replaced by the open hearth
process, as the manufacture of steel by this method can be
more carefully controlled, and the metal is of higher quality.
This process is associated with Sir William Siemens, and
makes use of his invention in 1867 of the regeneration of
heat from waste gases, a principle of great importance in
the conservation of fuel. The utilization of phosphoric
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iron ores was made possible by the invention of the basic
process by Thomas and Gilchrist in 1878, which made
valuable large quantities of British ores previously useless,
but which was specially advantageous to the owners of
huge deposits on the Continent, particularly in the Lor-
raine area. The Thomas process was responsible for the
development of the West European steel industry to a
world position second only to that of the U.S.A. A valuable
by-product from the process is basic slag, which is used as
a fertilizer and for the preparation of road materials.

The invention and production of alloy steels was pio-
neered by Sir Robert Hadfield in 1882. The improved
qualities of steel have rendered considerable economies in
engineering constructions possible, due to the less weight of
metal required for a given strength. In the present century
the electric furnace process for the manufacture of steel has
been introduced, but its economic utility has been somewhat
limited by the cost of electric power. The revolutions to
which we are nearest are the most difficult to appreciate,
but there is no doubt that recent years have witnessed
tremendous developments. The high frequency electric
induction method of melting metals is extending rapidly;
many improvements have been made in cast iron for
applications hitherto impracticable; a large and important
family of light metals have been developed; hard metals
based on tungsten and other carbides have greatly increased
the rate of machining operations and revolutionized
machine-tool construction.

Summing up, it may be said that progress in engineering
for the last century and a half has depended on inventions
made possible by the provision of suitable metals, of which
steel is by far the most important. A steel works itself
is an excellent example of modern engineering progress.

PowER GENERATION: (2) THE STEAM TURBINE

Over a century elapsed after the invention of the steam
engine before another form of prime mover became a
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practical and economic success. The fundamental idea
of a steam turbine had been known from the time of Hero’s
reaction vessel in the days of ancient Greece, but it was
not until 1884 that the conception of splitting up the fall
in pressure into small expansions over a large number of
turbine wheels in series enabled commercial development
to take place. Sir Charles Parsons produced his first 4-kW
turbine in 1887, the steam consumption being zoo lb. per
kW-hr., and introduced the condensing type in 1891. Since
the former date the steam consumption per horse-power
hour has been reduced to approximately one-tenth. Tur-
bines have facilitated the advance of high-speed electrical
machinery and, since the perfection of helical gearing, have
been widely applied from 1894 to ship propulsion. Com-
pared with reciprocating steam engines, they occupy a
smaller space for equal horse-power developed, and large
units are cheaper than reciprocating engines of equal rating.
Steam turbines are now meeting severe competition from
internal combustion engines, but the rotary form of engine
will always possess certain advantages of its own.

(b) THE GASs ENGINE

Not many years after the successful adaptation of the
steam engine, interesting developments in gas engineering
commenced. Although the distillation of gas and tar
from coal was carried out as early as 1688, William Murdock
first achieved the practical application of the illuminating
power of coal gas about 1792. In 1804 gas was employed
in London for heating ovens and stoves, and in 1809 for
street lighting. The Gas Light and Coke Company was
founded in 1812, and its growth to its present annual
capacity of 50,000,000,000 cubic feet of gas, 2,000,000 tons
of coke, 28,000,000 gallons of tar, and 78,000,000 gallons
of ammonia liquor is indicative of the development of the
gas industry in little more than a century.

The use of gas for power purposes developed much
later.
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Many factory operations proved too light for the
steam engine, which was costly, and the need arose for
a cheap form of prime mover where the price of coal
was high. Although Huyghens had in 1680 attempted to
use gunpowder as a source of power, it was not till 1838 that
the compression system in general use to-day was invented
by W. Barnett. The commercial stage may be said to have
started in 1860. In that year Lenoir patented the first
commercially successful internal combustion engine, and
in 1861 Otto invented his gas engine embodying the well-
known four-stroke cycle. Less expensive fuels than coal
gas were introduced, including producer gas, water gas,
blast furnace gas, and coke oven gas.

The gas engine has the advantage of ease of installation,
high efficiency, and the use of a source of power which
frequently would otherwise go to waste.

(¢) TuE O1L ENGINE

Priestmans first produced a heavy-oil burning engine in
1885, and Akroyd Stuart the first hot-bulb engine. In 1892
Diesel arranged for only air to be drawn into the cylinder,
compressed, and oil injected in a fine spray, which burned
gradually. The present development is towards high-speed
solid injection engines. The advantages of the oil engine
include low weight and small bulk of engine and fuel,
cleanliness and simplicity, high thermal efficiency, and
fewer engine staff. The ease of handling and storing the
fuel is of importance in marine applications, and the use
of heavy-oil engines for ship propulsion has rapidly
expanded.

The first application of the oil engine was to vehicle
propulsion by Daimler and Benz about 1884; ten years
later, due to the work of Butler, Root, and Levassor, the
motor-car was a practical success. It has produced great
changes in social life, and mechanically-propelled commer-
cial vehicles have developed successfully for the transport
of goods and passengers, and are now serious competitors
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of the railways. They avoid a good deal of re-carting and
intermediate handling of goods, and are specially valuable
in the transport of foodstuffs.

The petrol engine made flight possible by heavier-than-
air machines, the pioneers being the Wright brothers about
1903, probably the most notable achievement of the
century. War experience added greatly to the reliability of
the aeroplane engine. Wonderful progress has been made
in the power developed by unit weight, and the achieve-
ments as regards reliability are illustrated by transatlantic
flight in both directions. Eugope and America are now
covered with networks of regular passenger services.
Where saving in time is essential, as for mails and certain
special classes of goods, air transport is already economical,
though all countries subsidize their services.

THE AGE OF ELECTRICITY

The Industrial Revolution ushered in the age of steam,
and we have seen that during the latter part of the
nineteenth century other prime movers were developed. It
appears highly probable, however, that what steam was
to the last century electricity will be to the present one.
The roots of the age of electricity, which is affecting the
whole of our industrial and social structure, were laid in the
wonderful discoveries of Michael Faraday in magnetism
and electromagnetism in 1831. Based on his work, a rich
harvest of inventions was reaped by Cooke, Wheatstone,
Bell, Edison, Lodge, Marconi, and many others, which has
not only greatly benefited the industrial and business
communities, but added considerably to the amenities of
life. To mention only a few of the principal developments
—electric power generation, heating and lighting, electric
traction on both tramways and railways, the telegraph, the
telephone, X-rays, radio communication and television—is
sufficient to indicate the extent to which electricity has
been applied in the service of man.

The steam age produced crowding of the population on the
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coalfields, and was responsible for the rise of the industrial
north. Electrical energy, which can be distributed over
long distances without appreciable loss, is already causing
a perceptible decentralization of population with a tendency
for its centre of gravity to shift again southwards and may
also cause a revolution in agriculture. The vast network
of supply lines from large interconnected central stations
with which the country has been covered will strengthen
this tendency of rural repopulation by rendering available
power without dust and smoke and at more economical
prices in localities far removed from coal supplies. Electri-
cal traction is also serving to nullify the factors of centraliza-
tion characteristic of the nineteenth century.

In view of the enormous drain on our coal resources in
power generation reference should be made to the progress
achieved in fuel economy. In 1814 the coal consumption per
ih.p. was about 12-51b. This had been reduced to 3-25 Ib.
in 1844 and 1-51b. in 1891. In this latter year the heat
consumption was over 40,000 B.Th.U.’s per kW-hr. gener-
ated by a Parsons steam turbine and alternator. The
national average fell from 20,000 B.Th.U.’s in 1921 to less
than 10,000 in 1939. At the most efficient station in
Newcastle-on-Tyne the coal consumption fell from 17 Ib.
to 1-31b. per kW-hr. over the same period of years. The
average consumption in Great Britain of coal per kW-hr.
fell from 3-0 1b. in 1920 to 1-25 Ib. in 19309, the best practice
being below 1 Ib.

In developing means of extremely rapid transfer of
information, electricity has caused the world to shrink,
and to constitute a single market.

When we consider the engineering inventions of the
past, it is apparent that the nineteenth century was with-
out parallel. Will it constitute a record, or is the rate of
progress continually speeding up, so that the twentieth
century will be an even greater monument to the creative
powers of man utilized for the economic benefit of the
race?
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THE COMMERCIALIZATION OF INVENTIONS

Invention is the heart of industry, but when stressing
the importance of invention we must not overlook, from an
economic point of view, the difference between the original
successful experiment or demonstration in the laboratory
and the ultimate commercial form or result which is made
available for general use or consumption. The man who
transforms the inventor’s idea on to a practical scale so
that it can be supplied to a large number of users is per-
forming an economic function of perhaps greater utility
than the originator. The two types of mind are rarely
found in the same individual. Such men as Parsons,
Marconi, and Edison are exceptions. The development of
the: steam engine was as much or even more due to the
organizing capacity, business ability, strength of purpose,
and control of capital contributed by Boulton as to the
inventive genius of Watt. There had to be a Theodore Vail
as well as a Graham Bell for the telephone to rise with
phenomenal rapidity into general use. Yet while the entre-
preneur must be a business man who is usually in a position
to make certain of the material benefits of his enterprise,
the inventor may not even have considered the question
of profit and it is a reproach that his genius should often go
unrewarded.

THE SECOND INDUSTRIAL REVOLUTION

The great depression of the early 1930’s witnessed a sec-
ond industrial revolution under the spur of the necessity
for reducing production costs. The table that follows indi-
cates some of the changes in factory productivity that have
taken place over the past fifteen years and particularly
since 1930. The data are based on the censuses of industrial
production compiled by the Board of Trade in the years in
question. Changes in the constituents of output make
precise comparison difficult, so calculations have been made
both on the basis of the output in 1930 and on the different
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composite output of 1935. The latter figures are shown in
parentheses as percentages of 1930 in the table, but in the
text reference will be to a mean of the two figures.

OutpPuT, EMPLOYMENT AND WAGES 1924-35'
Factory TRADES

1924 1930 1935

Net Output (value added) £mn. . 1,076 1,065 1,151
Number of Employees ( "000s) :

Operative . . . 4,345 4,286 4,363

Administrative . . . 512 590 655

Total . . 4,857 4,876 5,018
Net Output per Employee £ 222 218 229
Average Value of Unit of Net Out-

put (prices) . . 100 94 79
Physical Production :

Aggregate . . . . 100 105% | 135 (123)

Per Employee . . . 100 105 | 131 (119)

Per Operative . . 100 107 | 1344 (123)
Total Earnings per Operatlve . 100 98 102

While the number of factory operatives showslittle change
over the twelve years, there has been a striking increase in
the number of administrative employees, illustrative of
the increased appreciation of the importance of manage-
ment. Between 1924 and 1935 the number of administra-
tive employees in all trades increased from 8-7 per cent of
total persons employed to 11-4 per cent, while in factories
the increase was from 105 per cent to 13 per cent. Factory
output has increased out of all proportion to service output,
e.g. the distributive trades, hence there has been a relative
lack of demand for factory employment and a greater
demand for employment outside factories. Of the total
increase in insured employment between 1929 and 1938
half was in the following trades: distributive, entertain-
ments, etc., hotels, etc., Government and road transport
(from 2+6 millions to 3-2 millions).

1 Memo. No. 75 Royal Economic Society: G. L. Schwartz and
E. C. Rhodes.
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From 1924 to 1930 physical production per employee
rose by less than 1 per cent per annum, but in the following
five years the annual increase was from 4-5 per cent. Per
operative the increase in the latter period was still greater,
and over the whole twelve years amounted to about one-
third. The individual trades have, of course, varying
experience, and while in all industries output per operative
rose between 1930 and 1935 by 27 per cent, in engineering
it rose by 57 per cent.

The fall in prices over the period covered meant that the
value of the net output of industry rose to a far less degree
than did its volume, but it is also significant that while
money earnings per operative were only 2 per cent higher in
1935 than in 1924 yet the value of his real output in terms
of 1924 prices was 6 per cent greater.

It is certain that the improvements in output shown
between 1930 and 1935 have been continued in the past
few years, but unfortunately the authorities have refused,
in spite of repeated pressure from economists, to undertake
annual surveys of production.

A last point to which attention should be drawn is the
enormous potentialities of production. In 1924 over 10
per cent of insured workers were unemployed, in 1935 over
15 per cent, in the boom year 1937 11 per cent. The war
may force the utilization of the labour reserves of the coun-
try, just as it is further intensifying the rate of output per
head. The main feature of the evolution of industry is the
acceleration of activity, productivity and invention. The
pace is quickening in the acquisition of knowledge, in scien-
tific discovery and its application to transport, industry
and communication. We have only touched the fringe of
possibilities. It only remains therefore to point out that the
full employment and maximization of output that can be
organized for war can, technically, be organized for peace.
The second industrial revolution has only accentuated the
failure of our economic system to expand incomes and
demand to keep pace with the potentialities of production.
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CHAPTER V
BUSINESS ORGANIZATION

BusiNEss is organized into one-man businesses, partnerships
and companies broadly according to the amount of capital
required. Co-operative and public forms of industrial
ownership have also developed.

PARTNERSHIP

Partnership is ““the relation which subsists between per-
sons carrying on business in common with a view to profit.’””
In a partnership the capital and efforts of the partners are
joined, control and profits are shared, and the partners
are jointly, and in Scotland severally, responsible for the
debts of the partnership. Profits (and losses) are equally
shared unless otherwise agreed, so that the agreement must
be strictly defined in the Articles of Partnership.

In an ordinary partnership each partner is liable for the
whole of the debts due by the firm, but there may be
partnerships where the liability of some of the partners for
debts of the firm is limited. By the Limited Partnerships
Act of 1907 a partner may fix the limit of his responsibility
for the firm’s debts to the amount of capital which he
undertakes to contribute, but takes no active participation
in the management of the business, and has no power to
bind the firm. There must be one or more general partners,
and the partnership must be registered at Somerset House.

JoinT-sTock COMPANIES

Between a partnership and a company there are a number
of distinguishing features. A joint-stock company may be
defined as a combination of individuals who subscribe their

1 Partnership Act, 1890, which governs this form of organization.
119
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capital by taking shares in an undertaking, the chief aim
of which is the earning of profit for the shareholders. The
persons associated contribute their money to a common
stock, which is used in some trade or business, but the
number of associates is usually too great for them to share
in the management, which is delegated to paid managers.
In a partnership a new partner cannot be introduced
without the consent of all the existing partners. In a
joint-stock company the shares are transferable, though
the right to transfer them may, on occasion, be more or
less restricted.

PrINCIPLE OF LIMITED LIABILITY

In 1855-1862 the principle of limited liability was intro-
duced. The private property of the shareholders is dissoci-
ated from the company’s debts, and the liability of each is
limited to a definite amount, i.e. to the value of the shares
for which he has agreed to subscribe. If the shareholder has
fully paid for the shares which he promised to take up, he
has no further liability. As indicating the effect of the
introduction of this principle, it may be noted that in 1862
there were 360 joint-stock companies, between 1862 and
1870, 5,758 companies were registered under the Companies
Acts, and between 1922 and 1930, 76,579. The limited
liability company is to-day the normal unit of business.
Together with the mechanical inventions which constituted
the Industrial Revolution, the principle of limited liability
was the cause of the building up of modern industry on its
present scale. Itis an elastic and adaptable procedure which
has facilitated the accumulation of capital and enabled the
development of large-scale production to take place. Large
and continuous work is better done. Some businesses
specially benefit from the use of large capital, such as banks
and insurance, transport, and public utility companies.

The following table gives the number of firms (factories)
in the country at the present time, and indicates their
distribution in accordance with the number of employees.
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DISTRIBUTION OF FACTORIES ACCORDING TO SIZE

No. of
No. of Percentage Percentage
Size Group | Employees F?cot‘og‘es of Fl&f{:"“g in| of Total
(average) Grand Total Size Toup (Persons)
I-25 . . 12 103,730 77'4 1,242,760 216
26-50 . . 36 11,571 86 416,556 72
§1-100 . . 75 8,113 61 608,475 106
I01-250 . . 170 6,830 51 1,161,100 20°2
251-500 . . 320 2,421 1-8 774,720 135
501-1,000 . 750 949 07 711,750 12°3
1,001 and upward: 2,000 421 03 842,000 146
3,363 134,035 5,757,361

Among the advantages of the limited liability joint-stock
organization we may note that it encourages the investment
of small savings, and that the publicity of accounts and the
creation of large reserve funds tend to give greater security.
The principle of limited liability also distributes risks widely
and business may be taken up which, from the risk involved,
would repel individual enterprise. Other advantages are
that the partition of the capital into shares provides a very
convenient method of dividing profits, and that the shares
are readily transferable.

PoSSIBLE DISADVANTAGES

The principle of limited joint-stock enterprise has
accentuated, however, the division between ownership,
management, and labour. The owners are the shareholders
who usually have no special knowledge of the trade or the
prospects of the business, and are liable to be swayed by
a few well-known names on the prospectus. They place
their capital under the control of others whom they employ
for the purpose of running the business. Owing to their
remoteness from the work and the workers, they take
little interest in the management. The shareholders are
the ultimate undertakers of risk, but exert no direct control
over the conduct of the business; in fact, if dividends are
being paid they can be relied on not to interfere in any way.

Joint-stock organization has induced a new distribution

9—(B.6106)
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of works management and emphasized its primary im-
portance. There has arisen a class of men specialized in
organization and management. They are concerned with
translating the policy of the directors into action and with
the superintendence of this action, but their earnings
resemble the earnings of pure labour.

The elasticity of joint-stock organization has been
referred to, and as it lends itself to large-scale operations
it frequently leads to monopoly. This is not intended to
convey, however, that the policy of overwhelmingly power-
ful concerns will lack foresight or that their actions will be
unfair ; in fact, they may tend to produce steady conditions.
They do, however, militate against the rise of young firms.

Such disadvantages as may be found in joint-stock
organization are not to be solved, however, by going back.
The industrial unit for reasons of technical efficiency has
grown and the joint-stock principle has been an essential
accompaniment of that growth. New difficulties must find
their new solutions; new forms must arise which resolve
the antagonisms without interfering with the development
of the productive efficiency of industry. The line of eco-
nomic development is always forward.

Trusts AND HoLDING COMPANIES

One of the chief devices which are used to form industrial
monopolies is the trust, whereby ownership and control are
concentrated by an amalgamation by which the whole or
most of the capital of the combining firms is transferred
to trustees, who in return issue trust certificates to the
several owners.

The modus operandi may be illustrated as shown on
page 123.

The advantages sought are (1) promotional profits,
(2) monopoly profits, and (3) efficiency profits.

In this country the trust movement was stimulated by
the growth in size of the industrial unit and the increase in
amalgamations. Trusts developed earlier in the U.S.A.
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and Germany owing to the ease with which raw materials
could be controlled and the existence of protective tariffs.

The holding company, as illustrated below, is not an oper-
ative company but serves as the mechanism whereby
control is maintained over a series of operative concerns.
On the other hand, a company, itself an operative concern,

Operating Companies

Company A Compsny B Company C
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F1G. 4. STRUCTURE OF A TRUST

may control a series of further companies; the controlling
company may then be known as the parent company while
the other concerns are subsidiaries.

The principle of trustification, together with the nature
of share capitals, makes it possible for widespread control
often to be exercised by a comparatively moderate capital.
Preference shares do not normally carry voting rights and
control is therefore vested in the holder of 51 per cent of
the ordinary shares, although if there are no other single
large share-holdings much less than this proportion will
suffice. A company with a small ratio of ordinary to prefer-
ence and debenture capital is said to be highly geared, i.e.
a small share-holding drives a large total capital. If a high-
geared company holds 50 per cent of the shares in another
high-geared company, which in turn owns 50 per cent of
the shares in several other high-geared companies, and so
on, then the company at the top of the financial pyramid
exercises a vast control though its own stake may be very
limited, while in a similar way an individual or group of
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individuals may control a mass of industrial capital out of
all proportion to their private wealth.

DETERMINATION OF PoLicy

The policy of joint-stock companies is decided in its
broader aspects by the board of directors (whose remunera-
tion is provided for in the Articles of Association), which
avoids rashness, as it must be justified after mutual con-
sideration and discussion by several persons. By the
judicious selection of directors it is possible to secure the
best information and business judgment available at a
moderate cost. In the multiplicity of counsel there is,
however, the danger of division, and a difficulty in taking
rapid decisions may arise. It is thought that joint-stack
companies seldom have the enterprise, unity of purpose,
and quickness of action of private concerns.

Nevertheless, joint-stock companies do not always lack
personal leadership. In some cases they are merely the
form under which persons of great organizing ability
obtain control over large amounts of capital. Even out-
standing personalities, unless they hold more than half of
the voting power attaching to the shares, have, however, to
convince the board of directors of the desirability of their
purposes and proposals before a decision can be arrived at.
It is sometimes argued that control and management
become largely a matter of routine in joint-stock com-
panies, and that directors and managers are less keen
in their duties than if the business were their own, or not so
cautious, or that internal knowledge may be used against
the interest of the shareholders. Fortunately, this is not
generally correct, but it is sometimes found that small
economies and gains tend to be disregarded. The science of
management is designed to resolve such difficulties. It may
be said that under modern conditions both public and
private companies appear to have their respective spheres.
The former organization seems to be well suited to industries
having highly developed markets.
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INCORPORATION OF A COMPANY

At the present time the vast majority of new limited
companies are incorporated under the Companies Act,
1929. We have already seen in what respects a company
differs fundamentally from a partnership. The earliest
form of incorporation was by charter, and to this method
must be added incorporation by a special Act of Parlia-
ment, but a preponderating number of industrial concerns
are registered under the Companies Act. A company
is regarded by law as a person. The first step in the
formation of a company is to draw up the Memorandum
of Association, which may be considered to represent the
constitution of the company, as it is the basis on which
the company comes into existence. It governs the external
relations of the company. The most important clause in
the Memorandum is the objects clause, as the company
can only exercise powers which fall within this.

The second step is to prepare the Articles of Association.
These consist of the regulations governing the internal
management of the company. If the company does not
provide and register its own Articles, Table A given in the
Companies Act will be the Articles of the company so far
as applicable. Application to form a public company must
be made by at least seven members, or two members in
the case of a private company, who send the Memorandum
and Articles to the Registrar of Joint-stock Companies.
There must also be filed a return of the directors, a form
of consent of the directors to act as such, a contract signed
by each director to take and pay for his qualification shares
where he has not subscribed to the Memorandum for such
shares, particulars as to the registered office, a statement
of the nominal capital and a declaration of compliance with
the Companies Act. These are open to public inspection.
On payment of the registration fees the Registrar issues a
certificate of incorporation.

To get people to subscribe for shares in a public company,
an appeal is usually issued, called a prospectus, describing
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the nature and prospects of the business. Stringent rules
are laid down in the Companies Act regulating the manner
of this appeal. No allotment of share capital must be
made unless the amount named as the minimum sub-
scription has been subscribed. All relevant matters must
be disclosed in a prospectus, which must contain no
untrue statements, or the law of misrepresentation or of
fraud applies. With an existing business it must be shown to
be reasonable that new capital could be profitably employed.

As a rule, a capital issue is made through a recognized
financial house, and is underwritten. Underwriting is a
contract guaranteeing to take up the shares if the public
does not. The underwriters are remunerated by a
commission. o

After incorporation a statutory meeting must be held not
less than one month nor more than three months after
commencing business, and a report made to each share-
holder of the number of shares allotted, cash received and
paid out, particulars of directors and other officials, and
the modification of any contracts. A general meeting must
be held once a year, not more than fifteen months from
the last. An extraordinary meeting may be called at any
time on request by the holders of not less than one-tenth
of the issued share capital. 3

CAPITAL OF A COMPANY

The capital of a company is usually divided into three
classes of shares according to the risks which the holders
take in the business: (a) preference shares, which are
entitled each year to a fixed dividend which may be
cumulative, i.e. if sufficient profit is not earned in any
year the deficit is carried forward to the next or succeeding
years; (b) ordinary shares, which receive the balance of
the divisible profits after the preference dividend has been
paid; (c) deferred or founders’ shares, which are usually
held by the promoters and receive no dividend until a
stated percentage has been paid on the ordinary shares.
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In the event of the company being wound up, the prefer-
ence shareholders usually have a lien on the company’s
assets prior to that of the ordinary shareholders. Under
the Act of 1929, preference shares redeemable out of profits
may be issued.

Uncalled capital is the amount of the capital remaining
uncalled on the shares actually issued. Watered capital is
that part of a company’s capital not represented by any
tangible profit-bearing assets, e.g. a company may distri-
bute accumulated profits to its shareholders, not in cash
but in the form of bonus shares; the share capital of the
company is thereby increased but not its profit-earning
capacity.

A limited company may raise money by the issue of deben-
tures, which are, however, not a part of a company’s capital
but a special method of borrowing money, the security
given being the company’s assets. A debenture is a docu-
ment issued under the common seal of the company, prom-
ising to repay a sum of money with interest at a certain
date under stated conditions, or an IOU for money loaned.
Trustees on behalf of the debenture stockholders may be
appointed. The debenture is associated with a trust deed
secured on the property of the company and the stock is
repayable by the trustees. In the event of winding up,
debenture holders have the first charge on the company’s
property after payment of preferential debts.

A large debenture capital may cause the ruin of the com-
pany if it gets into difficulties, for while dividends on ordin-
ary shares do not have to be paid if there are no profits,
interest on debentures must be paid whatever the state of
the business, in default of which the debenture holders can
liquidate the business in their own interests.

Debenture issues are a means of raising money at a low
rate of interest but may mean that a company is in difficul-
ties and have an immediate effect on its credit. A company
may mortgage to the debenture holders its land, buildings,
and machinery, or may create a floating charge on all its
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assets. A floating debenture is a charge on the under-
taking which does not attach itself to any part of the
company’s property unless the company is in default with
regard to either interest or the repayment of the principal,
and the debenture holders take stepstorealize theirsecurity.

THE BALANCE SHEET

Every year a public company must by statute submit to
the Registrar of Companies a list of members, the address
of the registered office, an annual summary of its capital
account, any commissions paid or discount allowed in
respect of shares and debentures, shares forfeited, share
warrants issued and surrendered, particulars as to the
directors, a list of mortgages and charges, and an audited
balance sheet.

A balance sheet is a statement drawn up at the end of each
financial year, setting forth the various assets and liabilities
of the firm at that date. Properly drawn up it gives
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Capital Shares authorized Property| Immovable property
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trade
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Fund from profits Invest- | ment
ments | Cash at bank
Cash in hand
Hypothetical Assets
Profit and | Undistributed profits | Expendi- | Preliminary expenses
Loss Afc| plus profit for year ture Goodwill
carried | ~
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information on the nature and amount of the assets and
liabilities, whether the firm is solvent (assets greater than
liabilities), and whether it is over-trading (debts to creditors
greater than liquid assets).

The balance sheet is not an account in the book-keeping
sense; its form is prescribed in the Companies Act,
1862.

A copy of the balance sheet must be sent to every member
of the company. The auditors must vouch for its accuracy
and are liable for damages in the case of a breach of trust.
An auditor now has the right to attend general meetings
and, if necessary, to speak on the accounts he has
audited.

Jt is sometimes stated that the construction of the balance
sheet is out of date. Machinery, unless thoroughly up to
date, has no market value. Money spent on machinery
means little or no more than money spent on materials; if
no profit arises from its operation, it is practically worthless.
Moreover, owing to specialization, factory buildings may
have little market value.

Instead of ordinary shares being offset in the balance
sheet by the capital value of plant, machinery and build-
ings as they usually are, it has been suggested that they be
given no par value, and plant, machinery and buildings
written down promptly to scrap and site values.

The par or nominal value of ordinary shares is fictitious,
as it depends on the profit-earning capacity of the company
and not on the original value of the plant, machinery and
buildings.

American companies in fact often do not have a par value
for their shares. The holder of one share in a company
which had originally raised $1 million capital in one million
ordinary shares, is simply regarded as entitled to one-
millionth part of the distributable profits of the company,
and the value of his share depends on whatever such dis-
tribution may amount to.

The Companies Act, 1929, instituted a number of reforms.
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Every ‘ offer for sale "’ of shares or debentures is now deemed
to be a prospectus, and house-to-house share-hawking is
forbidden. The responsibilities of directors are increased,
and directors and officers of a company cannot so readily
be exonerated from liability for their own carelessness.
Special provision is made for the valuation of shares in
or debts due to or from subsidiary companies, which must
be stated separately in the balance sheet. The machinery
for passing special resolutions has been simplified.

The forgery of share certificates and other securities is
by no means impossible, and it is suggested that special
audits of share and transfer registers should be made
obligatory.

PRIVATE COMPANIES

A private company is one which restricts the right to
transfer its shares. It is prohibited by law from issuing any
invitation to the public to subscribe for its shares or deben-
tures, nor must they be offered for sale to the public.
The number of its members is limited to fifty, exclusive of
employees. A private company need not publish a state-
ment in lieu of a prospectus, nor is it compelled to file a
balance sheet with the Registrar of Companies. Members
of the company only are entitled to receive a copy of
the balance sheet and auditors’ report on payment of a
fee not exceeding 6d. for every hundred words. Private
companies have met with considerable popularity, which
accounts for the fact that business men seldom avail them-
selves of the Limited Partnerships Act, 1907. When finding
the capital for a private limited company, a memorandum
embodying the proposal with regard to its formation, some-
times called ‘‘confidential particulars of the proposed
company,” may be sent to prospective subscribers.

THE CoMPANY IN LIQUIDATION

We have now to consider the ways in which a company
may be dissolved. It should be noted that a company may
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be wound up in three ways: (1) compulsorily, by order of the
Court, (2) voluntarily, and (3) voluntarily but under super-
vision of the Court.

A common feature is the appointment of a liquidator who
administers the assets of the company.

Under a winding-up order the procedure is somewhat as
follows: The Registrar of the Court forwards copies of the
order to the official receiver, who gives notice to the Board
of Trade, and the notice is gazetted. The official receiver
becomes provisional liquidator until he or another person
is appointed liquidator. He must summon separate meet-
ings of the creditors and contributories. The latter are
members of the company on whom further calls of capital
arg outstanding. Two lists are made out, “A”’ consisting
of the present members of the company, and “B” con-
sisting of persons who have ceased to be members within
a year, and whose liability is limited to debts contracted
before their membership ended. The appointment of a
committee of inspection is considered at the meetings
referred to, and if agreement is reached, the appointment
is made by the Court. The committee meets at least once
a month and audits the liquidator’s accounts. The liqui-
dator may apply to the Court for the appointment of a
special manager. The further duties of the liquidator are
numerous. He receives proof of debt, brings and defends
actions, receives payments which he pays into the com-
pany’s liquidation account at the Bank of England, holds
meetings, keeps accounts and audits, pays debts and dis-
tributes dividends (if any) to the shareholders according
to their respective right