The Problem of Social Cost 69

tend to increase the size of the firm. Changes like the telephone and the
telegraph, which tend to reduce the cost of organizing spatially, will tend
to increase the size of the firm. All changes which improve managerial
technique will tend to increase the size of the firm.

The Problem of Social Cost*
RONALD COASE

The Problem To Be Examined

This paper is concerned with those actions of business firms which have
harmful effects on others. The standard example is that of a factory, the
smoke from which has harmful effects on those occupying neighbouring
properties. The economic analysis of such a situation has usually pro-
ceeded in terms of a divergence between the private and social product of
the factory, in which economists have largely followed the treatment of
Pigou in The Economics of Welfare. The conclusions to which this kind of
analysis seems to have led most economists is that it would be desirable
to make the owner of the factory liable for the damage caused to those
injured by the smoke; or to place a tax on the factory owner varying with
the amount of smoke produced and equivalent in money terms to the
damage it would cause; or, finally, to exchude the factory from residential
districts (and presumably from other areas in which the emission of
smoke would have harmful effects on others). It is my contention that
the suggested courses of action are inappropriate in that they lead to
results which are not necessarily, or even usually, desirable.

The Reciprocal Nature of the Problem

The traditional approach has tended to obscure the nature of the choice
that has to be made. The question is commonly thought of as one in
which A inflicts harm on B and what has to be decided is, How should
we restrain A? But this is wrong. We are dealing with a problem of a
reciprocal nature. To avoid the harm to B would be to inflict harm on A,
The real question that has to be decided is, Should A be allowed to harm
B or should B be allowed to harm A? The problem is to avoid the more
serious harm. I instanced in my previous article the case of a confection-
er, the noise and vibrations from whose machinery disturbed a doctor in
his work. To avoid harming the doctor would be to inflict harm on the
confectioner. The problem posed by this case was essentially whether it
was worth while, as a result of restricting the methods of production
which could be used by the confectioner, to secure more doctoring at the
cost of a reduced supply of confectionery products. Another example is
afforded by the problem of straying cattle which destroy Crops on
neighbouring land. If it is inevitable that some cattle will stray, an
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increase in the supply of meat can only be obtained at the expense of a
decrease in the supply of crops. The nature of the choice is clear: meat or
crops. What answer should be given is, of course, not clear unless we
know the value of what is obtained as well as the value of what is
sacrificed to obtain it. To give another example, George J. Stigler
instances the contamination of a stream. If we assume that the harmful
effect of the pollution is that it kills the fish, the question to be decided
is, Is the value of the fish lost greater or less than the value of the
product which the contamination of the stream makes possible? It goes
almost without saying that this problem has to be looked at in total and
at the margin.

The Pricing System With Liability for Damage

I propose to start my analysis by examining a case in which most
economists would presumably agree that the problem would be solved in
a completely satisfactory manner: when the damaging business has to
pay for all damage caused and the pricing system works smoothly
(strictly this means that the operation of a pricing system is without
cost).

A good example of the problem under discussion iz afforded by the
case of straying cattle which destroy crops growing on neighbouring
land. Let us suppose that a farmer and a cattle-raiser are operating on
neighbouring properties. Let us further suppose that, without any fenc-
ing hetween the properties, an increase in the size of the cattle-raiser’s
herd increases the total damage to the farmer’s crops. What happens to
the marginal damage as the size of the herd increases is another matter.
This depends on whether the cattle tend to follow one another or to
roam side by side, on whether they tend to be more or less restless as the
size of the herd increases, and on other similar factors, For my immedi-
ate purpose, it is immaterial what assumption is made about marginal
damage as the size of the herd increases.

To simplify the argument, I propose to use an arithmetical example.
I shall assume that the annual cost of fencing the farmer’s property is $9
and that the price of the crop is $1 per ton. Also, I assume that the
relation between the number of cattle in the herd and the annual crop
loss is as follows:

Number in Herd ~ Annual Crop Loss Crop Loss per Additional

{steers) {tons) Steer (tons)
1 1 1
2 3 2
3 6 3
4 10 4

Given that the cattle-raiser is liable for the damage caused, the
additional annual cost imposed on the cattle-raiser if he increased his
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herd from, say, 2 to 3 steers is $3, and in deciding on the size of the
herd, he will take this into account along with his other costs. That is, he
will not increase the size of the herd unless the value of the additional
meat produced (assuming that the cattle-raiser slaughters the cattle) is
greater than the additional costs that this will entail, including the value
of the additional crops destroyed. Of course, if, by the employment of
dogs, herdsmen, aeroplanes, mobile radio, and other means, the amount
of damage can be reduced, these means will be adopted when their cost
is less than the value of the crop which they prevent being lost. Given
that the annual cost of fencing is $9, the cattle-raiser who wished to
have a herd with 4 steers or more would pay for fencing to be erected
and maintained, assuming that other means of attaining the same end
would not do so more cheaply. When the fence is erected, the marginal
cost due to the liability for damage becomes zero, except to the extent
that an increase in the size of the herd necessitates a stronger and
therefore more expensive fence because more steers are liable to lean
against it at the same time. But, of course, it may be cheaper for the
cattle-raiser not to fence and to pay for the damaged crops, as in my
arithmetical example, with 3 or fewer steers.

It might be thought that the fact that the cattle-raiser would pay for
all crops damaged would lead the farmer to increase his planting if a
cattle-raiser came to occupy the neighbouring property. But this is not
so. If the crop was previously sold in conditions of perfect competition,
marginal cost was equal to price for the amount of planting undertaken,
and any expansion would have reduced the profits of the farmer. In the
new situation, the existence of crop damage would mean that the farmer
would sell less on the open market, but his receipts for a given produc-
tion would remain the same since the cattle-raiser would pay the market
price for any crop damaged. Of course, if cattle-raising commonly in-
volved the destruction of crops, the coming into existence of a cattle-
raising industry might raise the price of the crops involved and farmers
would then extend their planting. But 1 wish to confine my attention to
the individual farmer.

I have said that the occupation of a neighbouring property by a
cattle-raiser would not cause the amount of production, or perhaps more
exactly the amount of planting, by the farmer to increase. In fact, if the
cattle-raising has any effect, it will be to decrease the amount of
planting. The reason for this is that, for any given tract of land, if the
value of the crop damaged is so great that the receipts from the sale of
the undamaged crop are less than the total costs of cultivating that tract
of land, it will be profitable for the farmer and the cattle-raiser to make
a bargain whereby that tract of land is left uncultivated. This can be
made clear by means of an arithmetical example. Assume initially that
the value of the crop obtained from cultivating a given tract of land is
$12 and that the cost incurred in cultivating this tract of land is $10, the
net gain from cultivating the land being $2. I assume for purposes of
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simplicity that the farmer owns the land. Now assume that the catile-
raiser starts operations on the neighbouring property and that the value
of the crops damaged is $1. In this case $11 is obtained by the farmer
from sale on the market and $1 is obtained from the cattle-raizer for
damage suffered and the net gain remains $2. Now suppose that the
cattle-raiser finds it profitable to increase the size of his herd, even
though the amount of damage rises to $3; which means that the value of
the additional meat production is greater than the additional costs,
including the additional $2 payment for damage. But the total payment
for damage is now $3. The net gain to the farmer from cultivating the
land is still $2. The cattle-raiser would be better off if the farmer would
agree not to cultivate his land for any payment less than $3. The farmer
would be agreeable to not cultivating the land for any payment greater
than $2. There is clearly room for a mutually satisfactory bargain which
would lead to the ahandonment of cultivation. But the same argument
applies not only to the whole tract cultivated by the farmer but also to
any subdivision of it. Suppose, for example, that the cattle have a well-
defined route, say, to a brook or to a shady area. In these circumstances,
the amount of damage to the crop along the route may well be great; and
if' so, it could be that the farmer and the cattle-raiser would find it
profitable to make a bargain whereby the farmer would agree not to
cultivate this strip of land.

But this raises a further possibility. Suppose that there is such a
well-defined route. Suppose further that the value of the crop that would
be obtained by cultivating this strip of land is $10 but that the cost of
cultivation is $11. In the absence of the cattle-raiser, it could well be that
if the strip was cultivated, the whole crop would be destroyed by the
cattle. In this case, the cattle-raiser would be forced to pay $10 to the
tarmer. It is true that the farmer would lose $1. But the cattle-raiser
would lose $10. Clearly this is a situation which is not likely to last
indefinitely since neither party would want this to happen. The aim of
the farmer would be to induce the cattle-raiser to make a payment in
return for an agreement to leave this land uncultivated, The farmer
would not be able to obtain a payment greater than the cost of fencing
off this piece of land nor so high as to lead the cattle-raiser to abandon
the use of the neighbouring property. What payment would in fact be
made would depend on the shrewdness of the farmer and the cattle-
raiser as bargainers. But as the payment would not be so high as to
cause the cattle-raiser to abandon this location and as it would not vary
with the size of the herd, such an agreement would neot affect the
allocation of resources hut would merely alter the distribution of income
and wealth between the cattle-raiser and the farmer.

I think it is clear that if the cattle-raiser is liable for damage caused
and the pricing system works smoothly, the reduction in the value of
production elsewhere will be taken into account in computing the
additional cost involved in increasing the size of the herd. This cost will
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be weighed against the value of the additional meat production and,
given perfect competition in the cattle industry, the allocation of re-
sources in cattle-raising will be optimatl. . ..

The Pricing System With No Liability for Damage

I now turn to the case in which, although the pricing system is assumed
to work smoothly (that is, costlessly), the damaging business is not liable
for any of the damage which it causes. This business does not have to
make a payment to those damaged by its actions. I propose to show that
the allocation of resources will be the same in this case as it was when
the damaging business was liable for damage caused. As I showed in the
previous case that the allocation of resources was optimal, it. will not be
necessary Lo repeat this part of the argument.

I return to the case of the farmer and the cattle-raiser. The farmer
would suffer increased damage to his crop as the size of the herd
increased. Suppose that the size of the cattle-raiser’s herd is three steers
(and that this is the size of the herd that would be maintained if crop
damage was not taken into account). Then the farmer would be willing
to pay up to $3 if the cattle-raiser would reduce his herd to two steers,
up to $5 if the herd were reduced to one steer, and up to $6 if cattle-
raising was abandoned. The cattle-raiser would therefore receive $3 from
the farmer if he kept two steers instead of three. This 83 foregone is
therefore part of the cost incurred in keeping the third steer. Whether
the $3 is a payment which the cattle-raiser has to make if he adds the
third steer to his herd (which it would be if the cattle-raiser was liable to
the farmer for damage caused to the crop) or whether it is a sum of
money which he would have received if he did not keep a third steer
(which it would be if the cattle-raiser was not liable to the farmer for
damage caused to the crop) does not affect the final result. In both cases
$3 is part of the cost of adding a third steer, to be included along with
the other costs. If the increase in the value of production in cattle-raising
through increasing the size of the herd from two to three is greater than
the additional costs that have to be incurred (including the $3 damage to
crops), the size of the herd will be increased. Otherwise, it will not. The
size of the herd will be the same whether the cattle-raiser is liable for
damage caused to the crop or not.

It may be argued that the assumed starting point—a herd of three
steers—was arbitrary. And this is true. But the farmer would not wish to
pay to avoid crop damage which the cattle-raiser would not be able to
cause. For example, the maximum annual payment which the farmer
could be induced to pay could not exceed $9, the annual cost of fencing,
And the farmer would only be willing to pay this sum if it did not reduce
his earnings to a level that would cause him to abanden cultivation of
this particular tract of land. Furthermore, the farmer would only be
willing to pay this amount if he believed that, in the absence of any
payment by him, the size of the herd maintained by the cattle-raiser
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would be four or more steers. Let us assume that this is the case. Then
the farmer would be willing to pay up to $3 if the cattle-raiser would
reduce his herd to three steers, up to $6 if the herd were reduced to two
steers, up to $8 if one steer only were kept, and up to $9 if cattle-raising
were abandoned. It will be noticed that the change in the starting point
has not altered the amount which would accrue to the cattle-raiser if he
reduced the size of his herd by any given amount. Tt is still true that the
cattle-raiser could receive an additional $3 from the farmer if he agreed
to reduce his herd from three steers to two and that the $3 represents
the value of the crop that would be destroyed by adding the third steer
to the herd. Although a different helief on the part of the farmer
(whether justified or not) about the size of the herd that the cattle-raiser
would maintain in the absence of payments from him may affect the
total payment he can be induced to pay, it is not true that this different
belief would have any effect on the size of the herd that the cattle-raiser
will actually keep. This will be the same as it would be if the cattle-raiser
had to pay for damage caused by his cattle, since a receipt forgone of a
given amount is the equivalent of a payment of the same amount.

It might be thought that it would pay the cattle-raiser to increase
his herd above the size that he would wish to maintain once a bargain
had been made, in order to induce the farmer to make a larger total
payment. And this may be true. It is similar in nature to the action of
the farmer (when the cattle-raiser was liable for damage) in cultivating
land on which, as a result of an agreement with the cattle-raiser,
planting would subsequently be abandoned (including land which would
not be cultivated at all in the absence of cattle-raising). But such
manoeuvres are preliminaries to an agreement and do not affect the
long-run equilibrium position, which is the same whether or not the
cattle-raiser is held responsible for the crop damage brought about by his
cattle.

It is necessary to know whether the damaging business is liable or
not for damage caused, since without the establishment of this initial
delimitation of rights there can be no market transactions to fransfer
and recombine them. But the ultimate result (which maximizes the value
of production} is independent of the legal position if the pricing system is
assumed to work without cost.

The Problem Illustrated Anew

The harmful effects of the activities of a business can assume a wide
variety of forms. An early English case concerned a building which, by
obstructing currents of air, hindered the operation of a windmill. A
recent case in Florida concerned a building which cast a shadow on the
cabana, swimming pool, and sunbathing areas of a neighbouring hotel.
The problem of straying cattle and the damaging of crops which was the
subject of detailed examination in the two preceding sections, although it
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may have appeared to be rather a special case, is in fact but one example
of a problem which arises in many different guises. ...

Let us first reconsider the case of Sturges v. Bridgman. In this case,
a confectioner (in Wigmore Street) used two mortars and pestles in
connection with his business (one had been in operation in the same
position for more than sixty years and the other for more than twenty-
six years). A doctor then came to occupy neighbouring premises (in
Wimpole Street). The confectioner’s machinery caused the doctor no
harm until, eight years after he had first occupied the premises, he built
a consulting room at the end of his garden right against the confection-
er’s kitchen. It was then found that the noise and vibration caused by
the confectioner’s machinery made it difficult for the doctor to use his
new consulting room. “In particular ... the noise prevented him from
examining his patients by auscultation for diseases of the chest. He also
found it impossible to engage with effect in any occupation which
required thought and attention.” The doctor therefore brought a legal
action to force the confectioner to stop using his machinery. The courts
had little difficulty in granting the doctor the injunction he sought.
“Individual cases of hardship may occur in the strict carrying out of the
principle upon which we found our judgment, but the negation of the
principle would lead even more to individual hardship, and would at the
same time produce a prejudicial effect upon the development of land for
residential purposes.”

The court’s decision established that the doctor had the right to
prevent the confectioner from using his machinery. But, of course, it
would have been possible to modify the arrangements envisaged in the
legal ruling by means of a bargain between the parties. The doctor would
have been willing to waive his right and allow the machinery to continue
in operation if the confectioner would have paid him a sum of money
which was greater than the loss of income which he would suffer from
having to move to & more costly or less convenient location, from having
to curtail his activities at this location, or (and this was suggested as a
possibility) from having to build a separate wall which would deaden the
noise and vibration. The confectioner would have been willing to do this
if the amount he would have had to pay the doctor was less than the fall
in income he would suffer if he had to change his mode of operation at
this location, abandon his operation, or move his confectionery business
to some other location, The solution of the problem depends essentially
on whether the continued use of the machinery adds more to the
confectioner’s income than it subtracts from the doctor’s. But now
consider the situation if the confectioner had won the case. The confec-
tioner would then have had the right to continue operating his noise-
and vibration-generating machinery without having to pay anything to
the doctor. The boot would have been on the other foot: the doctor would
have had to bay the confectioner to induce him to stop using the
achinery, If the doctor's income would have fallen more through
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continuance of the use of this machinery than it added to the income of
the confectioner, there would clearly be room for a bargain whereby the
doctor paid the confectioner to stop using the machinery. That is to say,
the circumstances in which it would not pay the confectioner to continue
to use the machinery and to compensate the doctor for the losses that
this would bring (if the doctor had the right to prevent the confectioner’s
using his machinery) would be those in which it would be in the interest
of the doctor to make a payment to the confectioner which would induce
him to discontinue the use of the machinery (if the confectioner had the
right to operate the machinery). The basic conditions are exactly the
same in this case as they were in the example of the cattle which
destroyed crops. With costless market transactions, the decision of the
courts concerning liability for damage would be without effect on the
allocation of resources. It was of course the view of the judges that they
were affecting the working of the economic system—and in a desirable
direction. Any other decision would have had “a prejudicial effect upon
the development of land for residential purposes,” an argument which
was elaborated by examining the example of a forge operating on a
barren moor which was later developed for residential purposes. The
judges’ view that they were settling how the land was to be used would
be true only in the case in which the costs of carrying out the necessary
market transactions exceeded the gain which might be achieved by any
arrangement of rights. And it would be desirable to preserve the areas
(Wimpole Street or the moor} for residential or professional use (by
giving non-industrial users the right to stop the noise, vibration, smoke,
etc., by injunction) only if the value of the additional residential facilities
obtained was greater than the value of cakes or iron lost. But of this the
judges seem to have been unaware. . . .

The Cost of Market Transactions Taken into Account

The argument has proceeded up to this point on the assumption ... that
there were no costs involved in carrying out market transactions. This is,
of course, a very unrealistic assumption. In order to carry out a market
transaction, it is necessary to discover who it is that one wishes to deal
with, to inform people that one wishes to deal and on what terms, to
conduct negotiations leading up to a bargain, to draw up the contract, to
undertake the inspection needed to make sure that the terms of the
contract are being observed, and so on. These operations are often
extremely costly, sufficiently costly at any rate to prevent many transac-
tions that would be carried out in a world in which the pricing system
worked without cost.

In earlier sections, when dealing with the problem of the rearrange-
ment of legal rights through the market, I argued that such a rearrange-
ment would be made through the market whenever this would lead to an
increase in the value of production. But this assumed costless market
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transactions. Once the costs of carrying out market transactions are
taken into account, it is clear that such a rearrangement of rights will
only be undertaken when the increase in the value of production
consequent upon the rearrangement is greater than the costs which
would be involved in bringing it about. When it is less, the granting of an
injunction {or the knowledge that it would be granted) or the liability to
pay damages may result in an activity being discontinued (or may
prevent its being started) which would be undertaken if market transac-
tions were costless. In these conditions, the initial delimitation of legal
rights does have an effect on the efficiency with which the economic
system operates. One arrangement of rights may bring about a greater
value of production than any other. But unless this is the arrangement
of rights established by the legal system, the costs of reaching the same
result by altering and combining rights through the market may be so
great that this optimal arrangement of rights, and the greater value of
production which it would bring, may never be achieved. . . .

It is clear that an alternative form of economic organization which
could achieve the same result at less cost than would be incurred by
using the market would enable the value of production to be raised. . ..
[Tlhe firm represents such an alternative to organizing production
through market transactions. Within the firm, individual bargains be-
tween the various co-operating factors of production are eliminated and
for a market transaction is substituted an administrative decision. The
rearrangement of production then takes place without the need for
bargains among the owners of the factors of production. A landowner
who has control of a large tract of land may devote his land to various
uses, taking into account the effect that the interrelations of the various
activities will have on the net return of the land, thus rendering
unnecessary bargains between those undertaking the various activities.
Owners of a large building or of several adjoining properties in a given
area may act in much the same way. In effect, based upon our earlier
terminology, the firm would acquire the legal rights of all the parties,
and the rearrangement of activities would not follow on a rearrangement
of rights by contract but as a result of an administrative decision as to
how the rights should be used.

It does not, of course, follow that the administrative costs of organiz-
ing a transaction through a firm are inevitably less than the costs of the
market transactions which are superseded. But where contracts are
peculiarly difficult to draw up and an attempt to describe what the
parties have agreed to do or not to do (for example, the amount and kind
of a smell or noise that they may make or will not make) would
necessitate a lengthy and highly involved document, and where, as is
probable, a long-term contract would he desirable, it would be hardly
surprising if the emergence of a firm or the extension of the activities of
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an existing firm was not the solution adopted on many occasions to deal
with the problem of harmful effects. This solution would be adopted
whenever the administrative costs of the firm were less than the costs of
the market transactions that it supersedes and the gains which would
result from the rearrangement of activities greater than the firm’s costs
of organizing them. . ..

But the firm is not the only possible answer to this problem. The
administrative costs of organizing transactions within the firm may also
be high, and particularly so when many diverse activities are brought
within the control of a single organization. In the standard case of a
smoke nuisance, which may affect a vast number of people engaged in a
wide variety of activities, the administrative costs might well be so high
as to make any attempt to deal with the problem within the confines of a
single firm impossible. An alternative sclution is direct governmental
regulation. Instead of instituting a legal system of rights which can be
modified by transactions on the market, the government may impose
regulations which state what people must or must not do and which have
to be obeyed. Thus, the government (by statute or perhaps more likely
through an administrative agency) may, to deal with the problem of
smoke nuisance, decree that certain methods of production should or
should not be used (for example, that smoke-preventing devices should
be installed or that coal or oil should not be burned) or may confine
certain types of business to certain districts (zoning regulations).

The government is, in a sense, a super-firm (but of a very special
kind) since it is able to influence the use of factors of productions by
administrative decision. But the ordinary firm is subject to checks in its
operations because of the competition of other firms which might admin-
ister the same activities at lower cost, and also because there is always
the alternative of market transactions against organization within the
firm if the administrative costs become too great. The government is
able, if it wishes, to avoid the market altogether, which a firm can never
do. The firm has to make market agreements with the owners of the
factors of production that it uses. Just as the government can conscript
or seize property, so it can decree that factors of production should only
be used in such-and-such a way, Such authoritarian methods save a lot
of trouble (for those doing the organizing). Furthermore, the government
has at its disposal the police and the other law enforcement agencies to
make sure that its regulations are carried out.

It is clear that the government has powers which might enable it to
get some things done at a lower cost than could a private organization
(or at any rate one without special governmental powers), But the
governmental administrative machine is not itself costless. It can, in
fact, on occasion be extremely costly, Furthermore, there is no reason to
suppose that the restrictive and zoning regulations, made by a fallible
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administration subject to political pressures and operating without any
competitive check, will necessarily always be those which increase the
efficiency with which the economic system operates. Furthermore, such
general regulations which must apply to a wide variety of cases will be
enforced in some cases in which they are clearly inappropriate. From
these considerations it follows that direct governmental regulations wili
not necessarily give better results than leaving the problem to be solved
by the market or the firm. But equally, there is no reason why, on
occasion, such governmental administrative regulation should not lead to
an improvement in economic efficiency. This would seem particularly
likely when, as is normally the case with the smoke nuisance, a large
number of people is involved and when therefore the costs of handling
the problem through the market or the firm may be high.

There is, of course, a further alternatfive, which is to do nothing
about the problem at all, And given that the costs involved in solving the
problem by regulations issued by the governmental administrative ma-
chine will often be heavy (particularly if the costs are interpreted to
include all the consequences which follow from the government engaging
in this kind of activity), it will no doubt be commonly the case that the
gain which would come from regulating the actions which give rise to the
harmful effects will be less than the costs involved in governmental
regulation.

The discussion of the problem of harmful effects in this section
(when the costs of market transactions are taken into account) is
extremely inadequate. But at least it has made clear that the problem is
one of choosing the appropriate social arrangement for dealing with the
harmful effects. All solutions have costs, and there is no reason to
suppose that governmental regulation is called for simply because the
problem is not well handled by the market or the firm. Satisfactory
views on policy can only come from a patient study of how, in practice,
the market, firms, and governments handle the problem of harmful
effects. Economists need to study the work of the broker in bringing
parties together, the effectiveness of restrictive covenants, the problems
of the large-scale real-estate development company, the operation of
governmental zoning, and other regulating activities. It is my belief that
economists, and policymakers generally, have tended to overestimate the
advantages which come from governmental regulation. But this belief,
even if justified, does not do more than suggest that governmental
regulation should be curtailed. It does not tell us where the boundary
line should be drawn. This, it seems to me, has to come from a detailed
investigation of the actual results of handling the problem in different
ways. But it would be unfortunate if this investigation were undertaken
with the aid of a faulty economic analysis. . . .
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