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Utility, and its measwement lie at the foundation of political economy;
they have, therefore, been the objects of rigorous definitions. Let us see
whether these definitions can serve as a basis for one of public utility.

J. B. Say says:

UTILITY. ln political economy, utility is the power possessed by things of
being able to serve man in some manner or other.

The most useless and even the most uncomfortable thing, like a Court cloak, has
what is here called its utility if the use to which it is put, no matter what that use
may be, is enough for a price to be attached to it.

This price is the measure of the utility which men judge the thing to have, of tbe
satisfaction which they derive from iIs consumption; for they will not seek to
consume this utility if, for the same price, they could acquire another which would
yield them greater $atisfaction.

Utility, thus understood, is the basis of t}:re demand for products and conse-
quently of their value. But this value does not exceed the costs of production, for
beyond this amount it will pay anyone who needs a product to make it himself; or
rather, he will never be reduced to the necessity of making it himself, because at
that price it pays any entrepreneur to take it upon himself to produce the thing.2
(Epitome.)

lf one accepts these definit ions without qualif ication and generalizes them,
one may be led into grave errors in the measurement of the utility of many
things wJrich call for a different treatment. Let us give an example:

Some very capable engineers wanted to know what was the utility of the
French roads, and starting from the datum that the prices paid by society for
their use amounted to 500 million per ctnnum, and applying J. B. Say's prin-
ciples, they said that since society consents to pqy 500 million for these
transport facilities, their utility is 500 million; society would not give up this
sum if it did not receive an equivalent satisfaction; 500 million, therefore, is
the measure of this utility. A moment's reflection will suffice to show up the
error in this reasoning. Let us suppose the introduction of some improvement
in the means of transport-roads or carriages-and that it results in a fall in
costs by one hali so that the same services for which society paid 500 million,
wil l now be rendered for 250. ls it to be concluded that the roads are now
only half as useful, as the principles set out above would require us to do?
Is it not evident, on the contrary, that the utility of the roads, far from
having diminished, would have incrgased by 250 million?

' If society is paying 500 million for the services rendered by the road, that
only proves one thing-that their utility is at least 500 million. But it may be
a hundred times or a thousand times greater;'we are left in ignorance of this.
If you take the above lgure as the measure-and not as the lower limit-of a
quantity the exact magnitude of which you do not know, you are acting like
a man who, wishing to measure the height of a wall in the dark and finding
that he cannot reach the top with his arm raised, says: "This wall is two

2J. B. Say, Traitd d'Economie Politique, article on Utility in the annexed -Epitome des
Principes Fondamentaux de l'Economie Politique.
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attach such a utility to it that they would be willing to buy even at 30 sous
a bottle if that were the curient market price; others, less rich, would not go

above 15 sous; the,less well-off would not pay more than 10 sous; others, in
Rarrow circumstances, would only buy at 6 sous, and the poor only at 4 sous.
On entering the market, they find that the price of the wine itself is l0 sous

but, the government having imposed a tax of 5 sous, the commodity can only

be supplied at aprice of l5 sous.a What happens? A11 those who attach to the
purchase of wine-a value greater than 15 sous will buy, and will derive a kind

of profit which will vary according to the significance which they put upon

their acquisition; all those who would have bought wine at I0, 12, 13, ot 14

sous will go without on account of the tax; and lastly those to whom-the
significance of such a purchase was less than l0 sous will not buy and would
not have bought in any case. There is, then, only one single class ofindividuals
to whom we can be certain that the utility is just 10 sous and that is the pro-

ducers or sellers of the wine: they cannot derive a greater utility from it, no

matter what the tax; for those who buy, it is greater than 15 sous, and for

those who do not buy, it is less.
Thus, on examining the facts more closely, we have come to see that the

utility of everything which is consumed varies according to the person con-

su-i"g it. No; is this all: each consumer hiniself attaches a different utility to

the same thing according to the quantrty which he can consume. Thus, a pur-

chaser who would have bought 100 bottles at 10 sous migh,t only buy 50 at

15 sous. and 30 bottles at 20 sous. Let us show this by an entirely different

example, in order to demonstrate that it is a general phenomenon and one

which, therefore, arises in the case of public wcirks and must be taken into

account when measuring their utility.
Consider the establishment of a water system in a town which, being

situated at a high altitude, could previously procure water only at considerable
trouble. water then was so valuable that the supply of I hectoliter per day

cost 50 ftancs, by annual subscripfion. It is obvious that each hectoliter con-

sumed in these circumstances has a utility of 50 francs. With the installation
of pumps this same quantity of water costs only 30 francs. what will happen?

The inhabitant who was consuming t hqctoliter will at first continue to do so

and will derive a profit of 20 francs on this first hectoliter; but it is highly
probable that the fall in price will induce him to increase his consumption;

instead of using the water sparingly for personal purposes he will-employ it

also for less urgent and less essential needs, the satisfaction ofwhich is worth

more than 30 francs to him-since that is the sacrifice he makes to obtain the

water-but less than 5O'francs, since at that price this consumption was

foregone. Thus, of these two tectoliters supplied to the same individual by

the fublic pumps, one has a utility greater than 50 francs, while the other has

a utility of b.t*..o 30 and 50 francs. Suppose that by virtue of a technical

4 For this to be the effect of the tax, it would have to have been in existence long enough

to have diminished the quantity of wine produced.
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commoditieq, and their value in exchange. To confound such essentially
different qualities must evidently lead to the most absurd conclusions. And
hence, to avoid mistaking the sense of so important a word as value, it would
be better.not to-use it except to signify exchangeable worth or value in ex-
change; and to use the word utility to express the power or capacity of an
article to satisfy our wants or gratify our desires."s

We are therefore not the first to point out the importance of this distinc-
tion; and the exarnple we quoted, of the manner in which the utility of the
roads was evalued, shows that McCulloch was not mistaken in saying that
without this distinction one could be led into the gravest errors.

As for the more or less complicated measure of utility which follows from
this new definition, we need only point out in its defence that political
economy is not a science of expediency but of positive faets, to the statement
of which it confines itself. The facts must be accepted just as society supplies
them. We cannot adopt one idea which is simple but inaccurate, and reject
another which is complex but true. Besides, is J. B. Say's formula really so
simplel If we are to say that the utility of a bottle of wine being sold at 15
sous is ontry 10 sous, on the grounds that costs ofproduction are 10 sous and
5 sous are tax, how are we to measure the utility of a kilogram of tea sold in
Paris for 50 francs? How are we to deduct all the taxes which have hit this
product in the course of being picked in China, sold over so many different
counters, carried under three'or four flags, until finally it arrives at the
merchant2s shop? And would not justice require us, after having made such
deduction-which would need a lengthy study of this branch of business-to
add on the benefit afforded to tea production by the distribution ofthe tax?
After all, if the state keeps up-a naval squadron, if it has agents, consuls, and
ambassadors to replesent it in these distant countries, in order to protect the
purchase and carriage of tea-why then, here.are real expenses to be added to
those of tea production. The pay of the army of the Compagnie des Indes
must of necessity be added to the cost of production of the sugar which it
brings to market. In like manner, state expenditure which favours certain
lines of production in some special manner forms part of their net cost; that
is patently obvious in cases where bounties are granted. It can be seen, then,
that although this method of calculation appears to be simple, yet it too has
its difficulties.

The variable, yea mobile, nature of the value of utility is indeed well
known to business men and has long been exploited by them. That is what
lies behind all transactions which are sheltered from competition, either by
dint of secret manufacturing processes, or by any other means which secures
a monopoly profit to the seller. If some very useful object only costs a mono-
polist I franc to produce, will the manufacturer fix its value at 100 francs,

5 Adam Smith, ln Inquiry into the Nature and Causes of the Wealth of Nations, edited,
by J. R. McCulloch, Edinburgh, 1853, p. 438, in Supplemental Notes and Dissertations,by
J. R. McCulloch.
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variable utility for each object were unknown, none of these devices for taking
in dupes would exist-if dupes there be; for no one is ever a dupe except in
relation to the cost of produciion. The purchaser never pays more for the
product than the value he places on its utility.

To sum up, political economy has to take as the measure of the utility of an
object the maximum sacrifice which each consumer would be willing to make
in order to acquire the object. We say political economy, because this is not,
in the last analysis, a rigorous measure of the quality which things have o/
being able to satisfy men's needs;6 it would be difficult to say whose hunger
was the greater-the rich man's, who would be willing to give a million for a
kilogram of bread, or the poor man's, who, having nothing else to give,
would risk his life for it. Birt political economy, being concerned only with
wealth, can take account of the intensity of a wish only through its monetary
expressiornr. Political economy only bakes bread for those who can buy it, and
leaves to social econorny the care'of supplying it to those with nothing of
value to give in exchange.

The utility which we have just been considering and measuring is the abso-
lute utility of all things that satisfy our desires-of those which nature supplies
free as well as of those which can only be bought at the cost of the most
arduous labour. If, in consuming a product, someone says: "It would take
30 francs to make me give it up," then that product really has 30 francs'
worth of utility for him, no matter whether he only had the trouble of picking
it up from th_e ground, or whether he paid 20 francs for it. But the relative
utility to the consumer will be very different in the two cases. In the first case
it will be all of the 30 francs of absolute utility, but in the second case it will
be no more than 10 francs, the difference between the absolute utility and
the purchase price. In effect, to satisfy a want which seems to him to be
worth 30 francs, he is obliged to sacrifice another want to the extent of 20
francs. Thus he benefits only from the difference between these two sums.
For the consumer who valued the satisfaction of tle same want at only 29,
28, ot 2l francs, the utility would only be 9, 8, or I franc. It would be z.ero
to him, who, valuing it at only 20 francs, would, be undecided whether to
acquire it. There would be a loss of utility to aryone forced to pay 20 francs
for a satisfaction which he valued at only 19, 18, or 17. Lastly, no utility
would be produced if no one were willing to give more than 15 francs for 4n
object which cost 20; there would be a loss of utility to the seller, and pro-
duction would cease. I{ence the saying which we shall often repeat because
it is often forgotten: the only real utility is that which people are willing to
pay for. We see that in general the relative or definitive utility of a product is
expressed by the difference between the sacrifice which the purchaser would
be willing to make in order to get it, and the purchase price he has to pay in

9 See above, Note 2. This is_not a textual quotation.
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article is now within reach of those who formerly only estimated the utility
of the article at

20, lg, 19, 17, 16, l5 francs

and did not buy because this utility was less than the market price: thus there
will now be-some new consumers. What will the utility of the product be for
them? Still the difference between the absolute utility and the purchase price,

5,  4,  3,2,  1,0 f rancs.

Tle fall in price therefore yields a different amount of utility to each ne:rr
consumer,

In general every rise or fall in price decreases or increases utility by an
amount equal to this variation for those who are consumers in both situa-
tions;for those who disappear or who appear, the utility lost or acquired is
equal to the old or to the new relative utility yielded to them by the product.

This formula comprises, implicitly, the measurement of all kinds of utility,
including public utility, which is no different from any other. It is the latter
with which we shall now be concerned, but we feel we ought to pause for a
moment to see where.we are in agreement with, and where we differ from,
those who have preceded us in this line of inquiry.

J. B. Say has said: 
-

Roads and canals are costly public amenities, even in countries where they are
set up judiciously and economically. Yet probably, the beneflts which they afford
to the community, in most cases, far exceed the annual cost to the latter. Of this,
the reader may be convinced on reference to what I have said of the creation of
value, due alone to the commercial operation of transfer from one place to another,
and of the principle that every saving in the cost of production is a gain to the
consumer. Were we to calculate what would be the cost of carriage of all the goo<is
and merchandise now passing annually along this road, if the road did not exist,
and to compare that enormous cost with the cost under present circumstances, then
the difference would show the gain to the consumers of all those goods-a real
and net gain to the nation.

It would be wrong to say that, if the road did not exist, the costs of transport
would not be so enormous as here suggested, because the transportation would not
take place at all and people would do without the goods now transported. It is not
to be rich, to do without things because one cannot meet their cost. Each consumer
is-infinitely poor in respect to any good which is too dear for him to consume; and
he becomes richer in respect to it in the measure in which its value diminishes.8

This method of evaluating public utility is the one which has been most
widely adopted. Note that it turns aside completely from the measurement of
utility based on cost of production. Here, on the contrary, utility is measured
by means of a reduction in these expenses, as it should in fact be. There is thus
a kind of contradiction between these two definitions which does not exist in

8 J. B. Say, Traitd d'Economie Politique,5th edition, Yol, 3, pp. 136-37; Prinsep trahs-
lation p. 334.
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standard of comparison'or the road? And in the case of a road, what is to be
done?

our method provides an answei to all these difficulties. we shall illustrate
it by a series of examples, comparing it with the preceding one.

A town uses 10,000 tons of stone each year for the construction and repair
of its houses. Twenty francs are paid for each ton. That is the total of the
costs of prodrrction, the components of which we shall set out in detail
presently. A new means of communication is established, which may be a
canal, if you like, or anythi,ng else;e as a result, the costs of production of a
ton of stone are reduced from 20 to 15 francs. In this "ur" *" say that the
measure of the utility of the canal is the product of 5 francs-by which the
price of a ton has fallen-by 10,000, the number of tons formerly consumed;
i.e. 50,000 francs. It will be seen that here we are no longer comparing the
costs oftransport by the new and the old routes, but the costs ofproduction.
Herein lies a capital difference between the two m:thods. Thus, in this
example, it could happen that the actual cost of transporting the stone was
higher by the new ioute than by the old, on account ofthe new route being
longer, and that this extra cost could be compensated by other circumstances.
Suppose that the components of the old price of 20 francs are as follows:

Extraction from the quarry. 16 francs
Transport over a short distance (say 4 leagues) 4 francs

Total offormer costs ofproduction. . . . 20 francs

As against this the canal, passing by an easily worked quarry which had not
formerly been exploited, or the product of which had not been brought to
this particular town because ofthe great distance involved, now brings about
the following costs:

Extraction
Transport over long distance (100 leagues). 13 francs

Totalpr€sentcostsofproduction. 15 francs

we see then that the transportation cost of the old stone was only 4 francs,
whilst that of the new is 13 francs; so that if we were to stick to the letter of
J. B. Say's wordslo on the matter and compare the costs of transport only, we
should find that the canal causes a loss of 9 francs of utility; whitst if we were
to use M. Navier's method we should say that a ton of stone.carried 100
leagues costs 13 francs by canal and would have cost 100 francs by road, and
that therefore the utility of the canal is.87 francs per ton. But actually it is
only 5 francs, that is to say nore than 17 times smaller.

e If could even be a piece of equipment, some machine or other.10 we say 'letter', because on going back to the principles developed elsewhere by
J. B. Say it is seen that it is the costs of production and not the costs of tiansport that thii
economist is comparing.
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at the price of 20 francs it is apparent that they did not attribute that much
utility to the consumption of stone; they do not,'therefore, beneflt by the
kind of gain which constitutes relative utility. True, they bpy at 15 francs;
but amongst them there are some who attach so little value to the consump-
tion of this material that they would give it up if the price were to rise by as
little as I franc. For them the relative utility, the gain, is therefore less than
I franc. others would cease to buy only after a rise of2 francs: for these
latter the utility is between I and, 2 francs.' rn short, in order to know the
utility of each ton consumed it would be necessary for each consumer to
make known the strength of his desire in,terms of the price which would
make him cease consuming. Then the calculation would become very easy.
suppose that a tax of I franc imposed on this stone, the production costs of
which are 15 francs, deprives the canal ofthe carriage of?,000 tons, then we
will not be far wrong in saying that the utility of this transport is 1 franc. A
new tax of 2 francs reduces traffic by another 5,000-tons, for which, therefore,
the utility may be estimated at 2 francs at the most. By thus relating taxes
with the amounts of traffic which they cause to disappear, we can arrive at
the following result for the 20,000 new tons carried by the canal:l2

7,000 totrs at I franc
5,000 " 2francs

7,000 francs
10,000
12,000
12,000
5,000

4,000
3,000
1,000

20,000 tons *p*

That is to say an average utility of 2 fr30 instead of 5 francs, which we
would get from a calculation based only on the fall in the cost of production.

rfto these 46,000 francs ofutility we add the 50,000 francs corresponding
to the 10,000 tons of initial consumption-which we could have included in
the same calculation since they disappear with a tax of 5 francs-we arrive
at a figure of 96,000 francs for the tofal utility of this type of transport. M.
Navier's formula would give 30,000 x 87:2,610,000. Is it not necessary
before starting a canal to know whether its utility is one or the other of these
q uantit ies ?

So far we have been concerned with products which are already being
consrimed. But at the stage of civilization which European nations have now
reached, there has arisen, besides the essential needs which men have felt at
all times, an infinite number of new needs which vary with diflerent lands,
climates, and custo_ms; at the same time, human industry has varied the
products with which to satisfy the same needs. Because of all this the opening
of a new means of communication, if it be cheap as canals are, and. speedy

12 For convenience ofexposition we have used calculated difierences instead ofusing the
differential calculus. Those who are familiar with the elements of the calculus will see later
how precision may be substituted for approximation. See the end ofthe chapter for the exact
formula.
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new route. This latter measure could even be applied to the amounts of
commodities which were formerly being carried, because the tax,which they
can sustain is obviously equal to the fall in the cost of production. Moreover,
this method is not peculiar to means of communication, but can be applied to
everything, to any working tools whatever and to their products; so that we
can say in general that the measure of the utility of a product is the tax which
would prevent it being consumed. In order to discover the uti l i ty of a large
number of products, or of a machine which turns out a large number of
products, it would be sufficient to add up the utilities of each of them. .The

simplest method of doing this is the following.
Suppose that all those similar commodities of which we want to discover

the utilities are all subjected to a tax which rises by small steps. Each suc-
cessive inci'ease will cause a certain quantity of the commodity to disappear
from consumption. This quantity, r'rultiplied by the rate of tax, will give its
utility expressed in money. By thus letting the tax go up until there are no
more consumers, and by adding together all the products of this multiplica-
tion process, we will airive at the total utility of the goods.

Let us illustrate this formula by an example. We want to know the utility
of a footbridge which is being used free of charge at the rate of 2,080,000
crossings annually. Suppose that a toll of 0 fr.0l would reduce the number
by f:O,OO0, that a tax of 0 fr.02 reduces it by 294,000. and so on. We then
say that for 330,000 crossings the utility is about 0 fr.01 and that for the next
294,000 crossings the utility is about 0 fr.02 and we can then draw up the
followins table.

330,000 crossings at 0 fr.01 produce a utility of 3,300 francs
294,WO
260,000
228,N0 '�:
198,000
170,000

.o2

.03

.04

.05

.06
144,000 " .ot
120,000 " .08
98,m0 " .o9
78,000 " .10
60,000 " .tr
44,000 " .12
30,000 " .13
18,000 .14
8,000 " .15

" 5,880
" 7,840
" 9,120
' 9,900
" 1,0,200
" 10,080
" 9,ffi
" 8,820
" 7,8N
" 6,ffi
" 5,280
" 3,900
" 2,520
" l.2N

2,080,000 I02,000

Thus 102,000 francs would be the absolute utility to society of the bridge; We
can find the relative utility by deducting the costs of maintenance and the
i4terest.on the capital expended in construction. If this latter sum wer.e to
reach or exceed 102,000 francs, the construcJion would have produced no

utility, the difference expressing the loss which would have been made. Such
is the calculation to be made in the case where crossing is free of charge. If
there is a toll, we must take only the figures below that of the charge. Thus
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for similarcommodities. Thus, coal is carried by canal; and the uti l i ty of the
coal-is given exbctly by our formula. But the presence of this coal on the
market might, through the effect of competition, result in a fall in the price of
wood, which the canal does not carry. If there is a fall of 2 francs per cubic
meter of wood and people continue to consume 100,000 cubic meters, are we
not entitled to say that there are 200,000 francs of ulility which are owed to
the canal? At another place the opposite may happen; the presence of the
canal may cause large quantities of wood to be carried away so that the local
price of wood rises. Complaints against the canal will follow: " It may be very
useful to some places", it.will be said, "but as for us, who have to pay 2
francs more for our wood, it really costs us 200,000 francs a year". Those are
200,000 francs which should be deducted from its utility. Lastly, it is often
said that means of communication increase the income from and the value of
the properties which they traverse, as well as the revenue from eertain taxes,
and so on. Without entering into the details of these effects, it can readily be
shown either that their measurement is included in the above formula or else
that they are merely changes in the distribution of wealth which it is not for
us to take into account, because the losses and gains counterbalance each
other. Wben we say that we are not to take them into account, we are speaking
only with respect to the.calculation of utility. The state, on the contrary,
must concern itself very seriously,with them. A new means of communication
is opened; whilst it has a utility of 10 million for society as whole, yet it causes
one million to pass from Peter's pocket _into Paul's. Although this may at
first be merely an individual misfortune, it will have repercussions on the
wealth of society which the state has an interest in preventing, redressing, or
mi t igat ing.

For an increase or decrease of utility to take place, there must be, provided
there is no change in quality, a decrease or increase in the cosls ofproduction.
When there is merely a change inthe market price, the consumer gains what
the producer loses, or vice versa. Thus, when an object costing 20 francs to
produce is sold at 50 francs because of a monopoly or concession, the pro-
ducer exacts 30 francs' worth of utility from each purchaser. If for some
reason or another he is forced to cut his price by 10 francs, his profit falls by
10 francs per article and each purchaser gains by that amount. It is a question
of compensation, but no utility has been produced. There would have been
an increase of utility if the drop in the market price had been due to a fall in
the costs of production, because the gain to consumers would not have been
offset by any loss to the producer. When, therefore, coal brought by canal
brings about a fall in the price of wood at the place of destination, the in-
come of the wood owners falls by as much as that of the consumers rises. If,
on the other hand, the canal, by taking wood away, causes the price of the
remaining wood to rise, then the income of the wood owners rises by as much
as that of the consumers falls. However, it often happens that the compen-
sation is not as precise as we have just described it. The fall in the market
price indeed brings about an increase in consumption and thereby secures
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carriage by road being quicker, more reliable, and less subject to loss or
damage, it possesses advantages to which business men often attach a
considerable value. However, it may well be that the saving of 0 fr. 87 induces
the merchant to use the canal; he can buy warehouses and increase his
floating capital in order to-have a sufficient supply of goods on hand to pro-
tect himself against the slowness and irregularity of the canal, and if all told
the saving of 0 fr.87 in transport gives him an advantage of a few centimes,
he will decide in favour ofthe new route. But the advantages of the new route
to him will only be precisely these few centimes, and if a toll of the same
amount is established on the canal, then goods will no longer be moved by
this route; and there we have the true measure of the utility of the canal so far
as these goods are concerned. For there is no utility other than that people
are willing to pay for; thus, although there is a saving of 0 fr.87 in the cost of
production, there may well be two or three centimes' worth of utility, because
the method of production has changed. This method of measurement by
comparing costs of production would deny any degree of utility to a railway
which was built after a road and which, althougjh it charged higher fares,
was able to take passengers from the latter because of its sole advantage of
speed. What is its utility? Only the toll which would dissuade passengers from
stepping out of the stagecoach and into the railway carriage can give us the
exact measurement.

It will be seen that this method takes account of the previous situation
whatever it may have been. The measure of the utility of a machine or of a
public enterprise is not an absolute'measure, but a measure of progress; it is
the distance between the point of departure and the point of arrival. Here we
have a tun ofwine which has been brought 100 leagues by a new canal, and
you say that 87 francs' worth of utility has been produced because the cost of
transport is only l3 francs as against 100 francs for a similar distance by road.
That is a grave mistake; before the advent of the canal this wine may have
gone by road from the vintner's cayes to a seaport, whence a coaster. took it
to the mouth of a river, up which it was taken to the beginning of another
canal, and after travelling a certain distance along that canalitmay have been
brought by goods cart to its destination: now the opening of the new canal
has led to the use of a new route, which in turn involves several means of
transport. A mere difference of 1 franc in total costs will suffice for the
adoption of this new route. The amount of 87 francs' worth of utility for a
journey of 100 leagues claimed for the canal may then be reduced to as little
as 1 franc, provided there has been no change in the length or circumstances
of the journey.

This shows that there may be an enoflnous difference between the utility of
two means of communication which are used with equal frequency and which
cost the same to use; this difference arises from the nature of the route pre-
viously used. Thus two railways may be equally patronized and produce the
same receipts with the same tariff, yet one of them may be Very,useful and the
other practically useless. What has happened is that the first railway has
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costs of production to 20 francs; the 5 francs per ton would then have repre-
sented something which had been consumed. Butlhere is a real loss to those
who would have bought the stone at 16 francs and who, when buying it at
15 francs, benefited to the extent of I franc, ofwhich they are now deprived
by the tax of 5 francs even though they do not pay the latter; sirnilarly there
is a loss of 2 francs to those who would have been willing to pay 17 francs,
and so on. In order to estimate the total amount of this loss the only data
required are the quantities by which consumption falls with each increase in the
tax; we find ourselves back at the table we drew up earlier, now showing
46,000 francs' worth of utility lost for the 20,000 tons of stone which are not
consumed because of the tax; here, then, is a tax which yields but 50,000
francs, and which, besides, causes a loss to society of46,000 francs ofutility.
We have chosen an example where the rate of the tax is fairly moderate
relative to the cost of produclion-one third, in fact (5 francs in 15) ; there are
some taxes on articles of consumption which double, treble; or quadruple
the price of the commodities concerned, with the result that their consumption
drops off enormously and there is a loss of utility to society incomparably
larger than the yield of the tax. One can gain an idea of this effect by suppos.
ing that the government is so ill-advised as to treble, quadruple, quintuple . . .,
indeed to raise the postal rate for letters to such a level that the public, which
is at present paying 50 million for postal services, will expend no more than
25 million. A moment's reflection will show that this result is quite possible;
in the measure in which the charge increases, the number of letters falls, event-
ually becoming zero when the postage is sucbthat no one thinks the carriage
of a letter worth that price. At a slightly lower charge there will be some
letters and a very small yield. Therefore there actually is some charge higher
than the present one which would reduce the yield to 25 mill ion. Let us look
at this state of affairs: is it not obvious that although the public is in some
sense relieved of a burden, since it is paying 25 million less than before, yet
it is losing a very considerable amount of utility in respect of the letters which
are not carried because of the impost? From this may be seen how false are
the comparisons which are sometimes made between the budgets of different
countries; the people ,of one countiy say: we are paying 25 million, you are
paying 50 million-therefore our government is twice as good as yours. Now,
it may well be that the contrary is true, quite apart from the question of how
the25 and the 50 million are employed; it may well be that the harm dene in
levying the 25 is a hundred times more considerable than that done in levying
the 50 million. The fallacy lies in taking accourt of only one class of citizens-
those who pay the charge:account must also be taken of the much greater
number who do not pay it because they cannot afford to, and who therefore
are no longer consumers. In many cases, therefore, the rate or basis of a tax
has a greater efect on the general well-being than does the amount which it
raises.

Let us indicate some of the general properties of taxes which it is well to
bear in mind in questions concerning public undertakings, since Jhe latter
always and necessarily give rise to a tax or a toll.
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francs will cause the number of consumers to fall to an extent not markedly
different from a tax of 2,3,4,5, or 6 francs; for the relations between the
numbers 100, 101, tO2, IO3, 104, 105, and 106 are little different. Now, the
utility lost as a result of a tax of I franc is this unknown number multiplied
by t of 1; tte utility lost through a tax of 2 francs will be twice this number
*.ritipn.A by t of i;for 3 francs, ! 3 x 3.It may thus be said that the loss of
utility is proportional to the square of the tax; so that a tax of 10 francs will
lead to the loss of 100 times more utility than a tax of I franc. The enormous
advantage of spreading taxes out is apparent; instead of putting a tax of 10
francs on one article, taxing 10 articles at I ftanc each may reduce the loss of
utility by 90 per cent. tet us note further that the product of a tax is not
proportional to its rate. A tax of 10 francs will not yield ten times as much
as one of I franc.

If a tax is gradually increased from zero up to the point where it becomes
prohibitive, its yield is at first nil, then increases by small stages until it reaches
a maximum, after which it gradually declines until it becomes zero again. It
follows that when the state requires to raise a given sum by means of taxation,
there are always two rates of tax which will fu.lfil the requirement, one above
and one below that which would yield the maximum. There may be a very
great difference between the amounts of utility lost through these two taxes
which yield the same revenue. This even applies in the case of atax which
yields the maximum reyenue, for appreciably different rates of tax may yield

more or less the same revenue while bringing about quite consider4bly dif-
ferent losses of utility; even in thiS situation there is much to choose.

Loss of utility resulting'from a rise in price is not peculiar to tolls and taxes;
it applies to the very price, representing costs of production, which could be
considered as a kind of tax upon natural resources. Thus theprice of a thing
is dot only a burden to him who pays it, but also to him who cannot acquire
the thing because of its price. The effect of mechanical equipment in reducing
prices, and of taxes in raising them, is thus merely to increase or diminish an
already existing disadvantage; which latter may be calculated by the same
method, for it is but the utility of a machine which would reduce the costs of
production to nothing. This calculation only requires the measurement of the
utility between a price of zsro and the actual price, and is one ryhich we have
already performed above for the case of a bridge which it cost nothing to cross.
Instead of a charge for crossing a bridge we can consider the price of some
object or other and arrive at gxactly the same result. This loss of utility due to
a price which is not a payment for labour expended plays in political economy
the part which friction plays in mechanics. No doubt the Pont de's Arts does
take 5 centimes' worth of utility from all those who cross over it, but inso-
far as this is merely a repaymelt of capital advanced, it is a law of human
nature and of the present state of progress of the human mind to which we
must needs resign ourselves; insofar as it is a profit for him who has built the
bridge, it is but a change in the distribution of pubtic wealth which does not
appreciably affect its total But this is not all: this toll of 5 centimes greatly
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points are known, Are the known points sufficient? What are the missing ones?

How find them? What will be the margin of error if we have to do without

them? Those are questions which require a closer and deeper knowledge of

geometry than those where all the elements of the calculation are given

exactly. In like manner, the less complete and accurate are the available data

in problems of political economy, the more needful is it that the rigor of

fundamental scientiflc principles be applied to them if they are to be handled

skilfully and effectively in practice

NOTE

The various points about utility which have been developed above may be

presented geometrically in a very simple manner.

If it be supposed, as in Figure I, that along a line OP the lengths Op, Op' ,
Op' . .. represent various prices for an article, and that the verticals pk, P'tx' ,
pon" .,. represent the number of articles consumed corresponding to these

prices, thcgn it is possible to construct a curYe Nnn'n" P which we shall call the

curve of consumption. ON represents the quantity consumed when the price

is zero, and OP the price at which consumption falls to zero'

Since pn represents the number of articles consumed at price Op, the atea

of the rectan gle Ornp expresses the cost of production of the np articles, and'

according to J: B. Say, also their utility. we trust we have demonstrated that

theutittyofeachofthese nparticlesisatleast Op and that for almost all of

them the utility is greater than op.Indeed, by raising a perpendicular ftom p'

it can be seen that for each of n'p'articles the utility is at least op" since they

are bought at that price. Of the np articles there are therefore only np -

n'p,:ni for which otitity ir really only Op (or raiher the average between

Op and Op'); for the othlis it is at least Op'. We are thus led to the con-

clusion that for nq afiicles the utility i s represented by the atea rnn' r' , and that

for the remainder, qp ot n'p', it is greater than the rectangle r'n'p'O; by

supposing a further rise inprice p'p" we could show that for n'p' - n"p" : n'q'

articles the utility is an average between Op' atLd Op", andis measirred by the

area r'n'n"r" and so on. By continuing this process it can be shown that the

Figure I
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Figure 3

andequalsthatg ivenbyalowerrateof tax.ForexamplethehightaxpK
wouldonlyyie|dpKtuwhichisequaltoorevensmallerthantheyieldofthe
tix pp' .In-G forme, irrrl*" tn"io11 of t1ii1ltv is the large trianglg tun' wbich

;; b" ten times as large u"169 yield of the tax' Thus a tax of pM which

vierasromil l ionwi l ldo- lessharmthana.taxofpKwhichonlyyields2or3-
million. Lastly, atax if pfwill yield nothing; it is the one which does society

the greatest harm, though it biings nothing-into the treasury. Therefore it

must be recognized tnat-tne yield of a tax iJ no measure of the loss which it

"*". society-to suffer. It all depends on the way in which taxes are combined'

Tolls lead to similar results,-for they are either taxes or increases in price'

If it is wished by means of a toil on a bridge to raise a sum z4 representing the

interest on "upitul expended, then, given the curve of consumption y:f(x)'

we must solve the equation x!: A' If it is wished to raise the greatest revenue'

we must solve the equation 
-dyxldx: 

0' If in Figure 4'.!y is^the value of x

derived from the first equation, ihe product of th" to' will be Ornp,theutllity

of the bridge to thoqe *Uo ot" it witt Ue the tdangle npP' and the loss of

.r,iriry ,n" tliangle Nrn. If oM is tfe valye which will raise the greatest

pr"Oii", ORTM,theutility of the bridge to those who use it is no greater than

thetriangleTMP,andthelossofutilitybecomesthetriangleRZN.Whenthe
"ooro-"i, can be placed in several categories each of which attributes a

differentutilitytothesameservice,itispossiblebyacertain.comb^inationof
iu*"., a increase the pioduct of the totl and to diminish the loss of utility' If

from among the pn colisumers at p:dje- op yott can distinguish the number pq

who would consume at the price 6 M , and from among these latter the number

Mq' who would .oor.r-J at price op'-, and can oblige them by various

combinations to pay those prices, then the yield of the tax will be the sum

"iin" tnt"" ,""turrgi"r7 tnp + pqra * Mq'n'p' ; the utility to consumers will

be the three triangle s nqT + rq,i' + n'p'P-; whTle the loss of utitty is metely

that due to the lowest tax, the tiangle Nrn':_w"shallnotpursuetheapplicationofgeometrytopoliticaleconomyany
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