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EXTERNAL EFFECTS on firms—or externali-
ties, as they are now inelegantly refer-
red to—make their appearance in Marshall’s
Pm’nciples as external economies; i.e., econ-
omies external to the firm but internal to
the industry. Little attention was given to
this concept until Pigou’s celebrated Eco-
nomics of welfare, where, developed and
extended, it appears as one of the chief
causes of divergencies between “private
net product” and “social net product.” Ex-
pressed more generally, externalities today
provide the standard exception to the equa-
tion of optimality with universal perfect
competition. In addition to the increasingly
overt recognition of this qualifying or limit-
ing proviso, interest in the externality con-
cept, as a phenomenon in the context of
partial equilibrium analysis, has grown
steadily and picked up momentum in the
post-war period. Its current popularity war-
rants the demarcation of a new field of spe-
cialization within the broader terrain of
welfare economics.

I

Other than R. F. Kahn’s emendation of A.
C. Pigou’s general proposition in his classic
paper on Ideal Output [23, Kahn, 1935, pp.
1-35]—to the effect that competitive indus-
tries having external economies (disecono-

mies) above the average for the economy
as a whole should be expanded (con-
tracted ) —developments in the subject area
during the interwar period appear to have
consisted, in the main, in clearing up confu-
sions about the nature of the long-period
supply curve of competitive industry. Since
the Second World War, however, and espe-
cially during the last decade, contributions
to the subject have been prolific—though
not surprisingly in the opinion of those who
discern a close association between the de-
velopment of economic analysis and the
economic problems of society. Nor is it alto-
gether inexplicable that, although environ-
mental spillovers have been prominent in
the news over the last few years, the bulk of
the recent literature has confined its investi-
gations to inter-industry, inter-firm, and in-
ter-person externalities. Economists re-
spond to real world problems with a time
lag, initially making use of more familiar, if
less relevant, bits of apparatus.

Since one of the purposes of this interpre-
tative survey is to acquaint the non-special-
ist- with the significance of the advances
made on this front, and to leave him with a
picture of works in progress, a chronologi-
cal account would seem to be less suitable
than one that divides the subject into a
number of broad aspects. This treatment is,
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therefore, organized in the main around
four topics: 1) the problems of definition,
2) the traditional doctrine in the light of
later refinements, 3) the relation of external
economies to public goods, and 4) the new
concern with environmental spillovers.

II Concerning the Definition of
Externalities

In popular expositions, an external effect
is commonly defined in terms of the re-
sponse of a firm’s output, or a person’s util-
ity, to the activity of others. Insofar as the
standard smoke and noise examples are
cited, the correct impression is conveyed.
This casual definition is unsatisfactory be-
cause the statement that a firm’s output, or
a person’s utility, can be influenced by the
activity of others, also holds true in the ab-
sence of external effects. Within the context
of an interdependent system, e.g., the Wal-
rasian general equilibrium system, an exog-
enous change in the behavior of individu-
als can alter the equilibrium set of product
and factor prices and thereby alter the util-
ity levels of persons and the output levels of
firms and industries. In the presence of uni-
versally perfect competition, however, such
exogenous changes entail equilibrium solu-
tions that are all Pareto optimal—and these
solutions, therefore, cannot be ranked in the
absence of a social welfare function.

In light of the above proposition, one is
compelled to recognize the distinction be-
tween, on the one hand, instances where
the influence upon the utility and outputs
of others are exerted “indirectly,” i.e., via
relative prices only in a general interdepen-
dent system, and, on the other hand, those
where such an influence is exerted on them
“directly,” i.e., via the arguments of their
utility or production functions.

There is general agreement on the sort of
mathematical notation required to indicate
the presence of an external effect. Thus
Fi(x,%, %Y, . ., 2 x?) will represent an ex-
ternal effect generated by entity 2 on entity
1. F* can stand for the utility level of person

1, in which case the x's are the amounts of
some goods X, X, . . , Xu, utilized by him,
x,? being the amount of some good X,
(where X, could, of course, be X,, X, .., or
Xy,) that is utilized by person 2, or pro-
duced by an industry 2. Again, F* can stand
for the output of a firm or an industry, in
which case the x's are the amounts of its in-
puts, while x,2 is the amount of the input or
output of some other firm or industry. Al-
ternatively, looking at the productive pro-
cess from the standpoint of cost, F* can
stand for the total cost of all the goods X; to
X produced by firm 1, where cost depends
not only on the amounts produced of these
goods but, also, on x,2, the amount of good
X, produced by firm 2.

A consideration of this notation suggests
that an external effect arises wherever the
value of a production. function, or a con-
sumption function, depends directly upon
the activity of others. What the notation
alone does not succeed in conveying, how-
ever, is that the essential feature of the con-
cept of an external effect is that the effect
produced is not a deliberate creation but an
unintended or incidental by-product of some
otherwise legitimate activity. This feature
influences the economist’s and the public’s
attitude toward externalities and, conse-
quently, also influences remedial policies.

In pointing up the allocative significance
of an external effect, we shall find it conve-
nient, for the present at least, to follow tra-
dition in treating the subject within the
context of partial equilibrium analysis: as-
suming, that is, that all optimal conditions
are met in all sectors of the economy save
in those under scrutiny.

The existence of an externality falling on
entity 1 as a result of the marginal unit of
entity 2s equilibrium output of X, is indi-
cated by the term 0F*/0x,? =~ 0. Let p,? and
¢q? stand for price and marginal cost of any
output of the good X, chosen by entity 2. If
the existing externality is ignored by entity
2 and a competitive equilibrium chosen so
as to equate ¢,* to p,?, then (pa® — ¢,?) +



Mishan: The Postwar Literature on Externalities 3

Fi/x,2 % O—which can be abbreviated
(p? — ¢?) + F* £ 0. The externality then
has allocative significance at the margin of
the existing equilibrium, and corrective ac-
tion is called for.

We may conclude that (p? — ¢?) + F#
= 0 is a necessary condition for an optimal
output of x,% But it is not a sufficient one.
If F2* = 0 at the competitive equilibrium
(p* — ¢®) = 0, it may also be true that ex-
ternal diseconomies are generated only by
intra-marginal units of the x,? output. If this
is so, the equilibrium output of x,? may not
be optimal. For it is possible that although
the external diseconomy is generated only
by some initial units of x,2, or is invariant to
output x,?, if it inflicts on third parties (such
as entity 1) a total loss that is greater than
the total benefit—conceived as the sum of
factor and consumer surpluses—deriving
from the production and direct use of the
competitive equilibrium output x,? then the
optimal output of the externality-producing
good is zero.

Similarly, if F?* 5£ 0, where (p* — ¢?)
= 0, the optimal output of x,* can be zero.

To summarize: a) in order for an external
diseconomy to have no allocative signifi-
cance (in the sense that no output correc-
tion is called for), the condition F?* = 0 at
the equilibrium output (p? — ¢2) = 0isnot
sufficient. It is necessary also that in this
equilibrium the total losses inflicted by ex-
ternal diseconomies do not exceed total sur-
pluses; b) in order for a certain marginal
externality, F?* £ 0 at output (p* — c?)
= 0, to warrant a correction of the output
so as to meet the condition (p? — ¢?) + F*
= (, it is also necessary that at this latter
output? the same total condition is met—

* Assuming that, under the existing technology,
the least cost method of dealing with the external
diseconomy is used.

*Thus the optimal outputs remain positive
though, in general, different from the equilibrium
output x."

It is commonly assumed that the equilibrium
amount of the affected good, say Xum, is also altered
by the external effect absorbed from the production

total surplus exceeds total externality-im-
posed loss.®

B

Some further light is shed on the nature
of an externality by the notion of “internal-
izing” it. If the effluent of an upstream firm
damages the product of a downstream firm,
a merger of the two firms will internalize
the spillover—for the upstream branch of
the new firm has now to adjust its output in
the light of the damage its effluent causes to
the downstream firm. More generally, how-
ever, the externality can be internalized
into the economy if a market for a product
not previously sold comes into being. For
example, straw might be simply one of the
joint by-products of the threshing of wheat
which happens to have value for some of
the poorer peasants who habitually gather
it for fodder or for filling mattresses. It
would, however, cease to be an external
economy if commercial uses for it were dis-
covered, and the demand for it grew so that
a market for straw came into being. Both
grain and straw would then become inten-
tionally produced and jointly marketed, and
the demand prices of both together would
be equated to the marginal resource cost of
wheat production. Again, if we can imagine
a world in which the airspace were allo-
cated as a form of mobile property rights
among the inhabitants, a “factor” market
might be established for the services of
smoke-absorbing space. Smoke-absorbing
services would then appear as an item
along with factor-payments as an integral

of the good Xu. If however, the external effect on
the production function of the Xm good is “sep-
arable,” the equilibrium amount of X is not
altered; that is, there is an effect on Xu’s total cost,
but not on its marginal cost [11, Davis and Whin-
ston, 1962].

®This total condition may also be extended to
cases where OF.'/0x, > O—where, that is, external
economies prevail at the margin—since it is at least
conceptually possible that, although external econ-
omies are exerted at the margin, external disecon-
omies are generated by some of the intra-marginal
units of Xu.
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part of the production costs of the goods in
question.

Of course, the price placed by the market
on the erstwhile spillover, regarded either as
a good or a “bad,” may well be judged too
high, or too low, by reference to optimality
conditions—in which case one may be
tempted to assert that the external effect is
only “partially internalized” into the econ-
omy.* But extending the definition of an ex-
ternality to make it turn on an ‘optimal’ pric-
ing of the products and factors in question
would be too stringent a requirement—for
then any item whose price might be altered
to bring outputs closer to an optimum would
be deemed to partake of the nature of ex-
ternalities. Moreover, such a definition is
unnecessary as irrespective of the resulting
price, the market internalization of the ex-
ternality implies that, once priced, it comes
under the control of that person, firm, or
industry, which, hitherto, could only be a
passive recipient. That is to say, beginning
from a situation in which the function de-
scribing the response of person, firm, or in-
dustry 1 is written as F*(x.%, %27, . . , &n’;
x,?), the internalizing of x,? now brings the
value of the function under the direct con-
trol of 1, so that this original function is now
to be written as F*(x,%, x.%, . . , X!, %1 ). For
the price of X, is now determined by the
market along with the prices of all other
goods and factors; to the extent that the
levels of outputs and utility are dependent
on X, they are, for everyone, now affected
only “indirectly” by price changes of X..

It follows, incidentally, that if every
effect on social welfare arising in the pro-
duction, and use, of all goods is entered
into the price system, universal perfect
competition would tend to a general equi-
librium that would, indeed, be Pareto opti-
mal. One could say more—provided only
that relative prices remain unaltered in the

*An instance of this sort of reasoning is found
in Mishan [34, 1965, pp. 6-8].

presence of exogenous changes, the com-
prehension of all effects on social welfare
by the price system implies that all admissi-
ble investment projects produce actual Pa-
reto improvements.®

III The Pre-War Controversy

Before moving on to more recent devel-
opments, let us briefly re-examine the early
controversy associated with the names of
A. C. Pigou, F. H. Knight, J. Viner, and Mrs.
Joan Robinson. Not only is the outcome of
the controversy of some interest in itself, it
also provided us with the gratuitous term
pecuniary external effects.

Recalling a useful division of externalities
into two polar cases, those internal to an in-
dustry® (or activity), and those external to
it, the controversy in question confined it-
self to the treatment of external disecono-
mies that are internal to the industry. Two
related questions were at issue: 1) whether
the upward-sloping supply curve of the
competitive industry was an average curve,
in which case the competitive equilibrium
output would be too large, and 2) whether
the traffic-congestion problem was an in-
stance of external diseconomies within the
industry or else of the misuse of a scarce re-
source—in particular, of the zero pricing of
scarce land.

® This is true whether or not perfect competition
prevails. By assumption no one can be made worse
off either thr;)ntﬁh a change in relative prices or
through exte: diseconomies, and some people
will be made better off provided the new invest-
ment meets proper benefit-cost criteria.

¢ The external diseconomy internal to an industry
A might well be the result of an external economy
absorlg)ed by A from another industry B. J. Meade’s
example of apple-blossom providing food for bees
[31, 1952, pp. 54-87] is such a case. The scarce
apple-blossom would cause the average cost of
honey to rise as labor and capital were increased in
the honey-producing industry (A). While the opti-
mal amount of apples in the B industry has to
take account of the value of the blossom as bee-
food in honey production, the optimal amount
of honey in A is below the competitive equilibrium,
and is obtained by taking a curve marginal to the
rising average cost of honey [34, Mishan, 1965].
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In summarizing the debate, H. Ellis and
W. Fellner [17, 1943] made it clear that,
contrary to an initial allegation by Pigou
(but later corrected by him) the equilib-
rium output of a perfectly competitive in-
dustry is indeed optimal. Thinking in terms
of a fixed factor, say land, and a variable
factor, say labor, available in any amount at
a fixed price, the rising supply curve of the
product is average inasmuch as it includes,
at each output, the rent of land. But these
rents, which rise as output is expanded, are
but transfer payments to the owners of
higher quality intra-marginal units of land—
or, for that matter, to the owners of a fixed
amount of land of uniform quality—and
cannot be reckoned, therefore, in the op-
portunity cost of increasing output. Exclud-
ing rent-payments, therefore, the supply
curve can be regarded as a true marginal
cost curve of the product, comprising as it
does, the cost only of the additional labor
required to produce additional units of the
product. The competitive equilibrium is,
therefore, optimal. Yet, if the equilibrium
output is one for which price is equal to
marginal cost excluding rent, it is at the
same time one for which price is equal to
average cost including rent.

As for the other issue, congestion on the
roads, the Pigou explanation [42, 1946], re-
duced to its elements, is that each of the
owners of the vehicles operating on a
stretch of highway would have regard to
the costs incurred only as it affected his
own vehicles; each owner, that is, would ig-
nore the costs simultaneously imposed on
all the other vehicles by the addition of his
vehicles. In order, then, to take account of
these external diseconomies suffered by the
intra-marginal vehicles Pigou constructed a
curve that is marginal to the per-vehicle
average cost curve, optimal traffic being
reached when this marginal cost curve is
equal to price, or marginal benefit. This op-
timal traffic flow can be attained by levying
a toll on all vehicles equal to the difference,

at the optimal flow, between the average
and the marginal cost.

Knight [25, 1924, pp. 582-606] took a
different view. To him it was not so much
an instance of the divergence between pri-
vate and social net products but rather an
instance of the wasteful exploitation of a
scarce natural resource. If good land were
free, farm produce would also be excessive.
Put land under private ownership, however,
and its price would be bid up as demand
expanded. Rising rents, as output expands,
would then be included in the average costs
of the product; in equilibrium, each factor
would then be paid its full marginal prod-
uct. By strict analogy, if the road in ques-
tion is placed under private ownership, a
price will be imputed to it that is equal to
the full earnings of the owner. In a compet-
itive situation this price will be its true
scarcity value.

Bearing in mind that under competitive
conditions the private owner is deemed to
maximize his earnings by “exploiting” the
supply curve—that is, by taking a curve
marginal to the average cost curve—we per-
ceive where the two explanations converge.
Pigou’s external diseconomy explanation
elicits the marginal cost excluding rent con-
cept. Knight’s solution—the proper pricing
of a scarce resource, road space—elicits the
average cost including rent concept. And,
as we have seen, the curves produced by
each are coterminous, being but different
ways of regarding the correct competitive
supply curve.?

The above resolution of the controversy
presents no difficulty provided that the up-
ward-sloping supply curve is the result of
adding increments of a variable factor that
is infinitely elastic in supply to a factor that
is fixed in supply. In that case the area
above the industry supply curve (and be-
low the resulting equilibrium price) can be

"A more detailed treatment of the controversy
will be found in Mishan [34, 1965].
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imputed wholly to the fixed factor. If, how-
ever, the upward-sloping supply curve of
an industry, composed of equally efficient
firms, is the result of inelasticity in the sup-
ply of both factors, plus the familiar as-
sumption that the factors are combined
there in proportions different from the aver-
age of all industries, i) the curve is still a
marginal curve in the sense that—for pro-
duction functions homogeneous of degree
one—the long period marginal cost, in terms
of either factor, is equal to the equilibrium
price; ii) it is also an average curve in the
sense that the minimum average inclusive
cost for each firm is equal to the equilib-
rium price. But the area above the supply
curve can no longer be identified with a
rent or a “surplus” to either factor [36,
Mishan, 1968, pp. 1269-82].

A

In his classic paper of 1931, “Cost
Curves and Supply Curves,” Viner [53, 1931,
pp. 23-46] introduced some terminological
innovations which have since become stan-
dard currency despite their being, in my
view, superfluous and possibly confusing.
The term external pecuniary diseconomies
was proposed to cover the case of a rising
supply price that is the result solely of
changes in relative factor prices as output
expands. But in the complete absence of ex-
ternal effects, rising supply price is an im-
plication of any interdependent economic
model having such familiar features as pro-
duction functions homogeneous of degree
one, imperfectly elastic factor supplies, and
factor proportions differing from one prod-
uct to another. Seen from this perspective
there is nothing special about a rising sup-
ply curve, and no optimizing correction of
equilibrium outputs need be sought under
conditions of universal perfect competition.
Therefore to invoke the term pecuniary ex-
ternal diseconomies to “explain” supply
curves that are in fact already explained by
this familiar interdependent economic sys-

tem simply in order to distinguish them
from external diseconomies proper—which
in the Viner article take on the appellation,
external technological diseconomies—strikes
one today as, perhaps, a verbal extrava-
gance. Moreover, the use of pecuniary ex-
ternal economy to refer to a reduction in
the average cost of industry A as it expands
its purchases of materials or services from a
falling cost industry B, will surely confuse
most readers because this phenomenon is
neither more nor less than the original Mar-
shallian conception of external economies
that are internal to the competitive industry
A, and attributable to economies of scale in
the B industry.®* We shall, therefore, make
no further reference in this paper to a dis-
tinction between pecuniary and technologi-
cal external effects. We shall speak only of
external effects proper.

However, as was pointed out in 1965 [34,
Mishan, 1965, pp. 4-5], the original clarity
of the externality concept has become blur-
red in consequence of the term being used
over the years as a convenient peg on
which to hang a variety of economic phe-
nomena which might be used to justify in-
tervention in the private enterprise sector
of the economy. Thus, the growth in skill
and technical expertise of an expanding in-
dustry, where economic advantages are
generally assumed “irreversible” (a consid-
eration pertinent to the infant-industry ar-
gument) have occasionally been referred to
as external economies. P. W. Rosenstein-Ro-
dan [45, 1943, pp. 202-11] used the term to
indicate an alleged reduction in risks, and
therefore costs, arising from the central
planning of industries producing comple-
mentary goods. Again, T. Scitovsky [50,
1954, pp. 70-82] classified as “pecuniary

® If, however, industry A were a monopoly, and
used its size and buying-power to obtain more ad-
vantageous terms from its sellers, the gains it would
make in this way are not those arising from the
technological advantages of greater output, but
only a transfer of revenue from weaker firms to
itself.
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external economies” such diverse phenom-
ena as consumers” and producers’ surpluses,
unexploited investment opportunities to be
found in complementary industries (aris-
ing, in the main, from inadequate informa-
tion and cooperation), in decreasing cost
industries (arising from indivisibilities), or
in domestic import-competing industries
(for reasons connected with optimal-tariff
arguments ).

In the remainder of this paper all such
extensions of the original concept are ig-
nored.

IV The Renovated Traditional Doctrine

The received doctrine, largely associated
with Pigou’s monumental Economics of
welfare, expressed simply and without
qualification, is that the equilibrium output
of a competitive industry which generates
an external diseconomy having allocative
significance, is in excess of its optimal out-
put. If positive, the optimal output is that at
which the market price, less the social value
of the marginal external diseconomy, is
equal to the marginal resource cost. Con-
versely, if the competitive industry gener-
ates an external economy that has allocative
significance, its equilibrium output is below
the optimal output obtained by equating to
its marginal resource cost the market price
plus the social value of the marginal exter-
nal economy.

Moreover, assuming total conditions are
met, the traditional remedy for external
effects is the tax-subsidy one. For a good
generating an external diseconomy, the re-
quired excise tax is equal to the value of the
marginal external diseconomy at the opti-
mal output. Per contra, for any good gener-
ating an external economy, an excise sub-
sidy equal to the value of the marginal ex-
ternal economy at the optimal output
should be offered to producers. Clearly, the
effect of these measures is, in the former
case, to reduce output below its competive
equilibrium and, in the latter case, to ex-

tend output beyond its competitive equilib-
rium.

To this oversimplified version there will
now be appended a number of qualifica-
tions and modifications, some obvious, some
less so.

(a) The cost of reducing the economic
loss inflicted by external diseconomies is al-
ways to be minimized in the light of exist-
ing technological opportunities. In Pigou’s
example of the damage done to the crops
by the sparks of a railway engine,® the un-
avoidable damage will not be the value of
the crops destroyed if it transpires that the
farmers can grow crops elsewhere, or can at
least produce something with the movable
factors and inputs used in growing the
crops. For in moving his labor and capital
to an otherwise less suitable location, the
loss is ultimately carried by the owners of
land adjacent to the railway. Given, then,
that all factors other than land are mobile
enough to be employed elsewhere at the
market prices, the economic loss attribut-
able to the railway service is equal to no
more than the loss of rent suffered by the
owners of the land. It goes without saying
that the economic loss, total and/or mar-
ginal, will be still smaller if the switch to a
strain of spark-resistant crops, or the instal-
lation of spark-preventive gadgets, costs
less than the value of the loss of rent.

(b) If there are reciprocal externalities,
competitive industry x imposing externali-
ties on competitive industry y, and y also
imposing them on x, the optimal outputs of
x and y may both differ from their equilib-
rium outputs. However, at the optimal out-
put for each industry, the marginal resource
cost is equal to the market price plus the
algebraic value of the marginal external
effect. Thus, if there is a reciprocal external
diseconomy that has allocative significance,
optimal outputs in both industries are

® Discussed by R. H. Coase in his 1960 paper [9]
and again in Mishan [34, 1965].
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smaller than equilibrium outputs. If there
are reciprocal external economies that have
allocative significance, optimal outputs are
larger than equilibrium outputs. For exposi-
tory purposes, however, we shall assume
henceforth that, unless otherwise stated, ex-
ternal effects are uni-directional only.

(c) The analysis of external effects has
always been conducted within a partial
equilibrium framework.’* This condition
means, as indicated earlier, that the outputs
arising from the application of the social
marginal cost pricing-rule to externality-
generating sectors are correct only if all the
optimum conditions are already met in the
rest of the economy. If the conditions there
are not fully met, then, as observed in the
General Theory of Second Best [26, Lipsey
and Lancaster, 1957 pp. 1-11], there is no
certainty that the outputs satisfying optimal
conditions in the sector(s) under examina-
tion will move the economy (as a whole)
closer to the Pareto Optimum.

Nevertheless, plausible conditions can be
invoked to justify this partial procedure [19,
Farrell, 1958; 21, Green, 1961; 33, Mishan,
1962; 13, Davis and Whinston, 1967]. If, for
instance, the initial price-marginal cost ra-
tios at the non-optimal equilibrium outputs
of the externality-generating goods are suf-
ficiently large—say they are outside a “band”
within whose limits are contained all, or
nearly all, the social marginal cost price ra-
tios of the remaining goods—then “correct-
ing” the outputs of the externality-generat-
ing goods by the social marginal cost price
rule is likely to bring the economy closer to
an over-all optimum.

(d) Another qualification of the received
doctrine arises from the possibility that,
again within a more general framework, an
uncorrected externality also entails the in-
efficient production of a batch of goods. The
correcting of such an external diseconomy

 An outstanding exception being the general
equilibrium model produced by Ayres and Kneese
[1, 1969]. In its present stage of development its
heuristic advantages are more prominent.

then involves a movement from an interior
point toward a position on the production-
possibility boundary. It is no longer certain
in such cases that correcting the external
diseconomy results in a smaller output.

Such factor efficiency conditions are not
met in the case of those (uncorrected) ex-
ternal diseconomies that are internal to the
industry inasmuch as scarce resources
(such as land, or a road, in the Knight-Pi-
gou controversy) are valued at zero. In the
economy as a whole, therefore, factor rates
of substitution are not everywhere equal,
and the batch of goods chosen by society
cannot be on the production-possibility
boundary. Once the external diseconomy is
corrected, however, the scarce factor in
question is properly priced and both pro-
duction and top-level optima are met—as-
suming optimum conditions obtain in all
sectors other than that generating the exter-
nal diseconomy. This movement from an in-
terior to a boundary point evidently does
not preclude the possibility of an increase
in the external-diseconomy good in the op-
timal position.

In contrast, an external diseconomy aris-
ing from product x that is external to the x
industry does not violate the factor effi-
ciency conditions. While it can be true that
the greater the amount of x produced, the
greater the scalar reduction of the produc-
tion function of the other good y, this effect
serves only to describe the locus of the pro-
duction possibilities as between x and y.
The uncorrected equilibrium amount of x in
this case violates only the top level opti-
mum, and the movement to an optimal po-
sition along the production boundary en-
tails a reduction in the amount of x. If,
however, this external diseconomy on y is
attributable not to product # itself but only
to one, or some but not all, of the factors
used in x (or, more generally, if not all the
factors used in x exert proportional external
diseconomies on y), such factors are in
effect overpriced. Thus, notwithstanding
that factor rates of substitution are common
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to all goods, the uncorrected position is not
on the production boundary.** The move-
ment toward optimum in this case also en-
tails a movement from an interior point to
one on the production boundary, and it be-
comes possible that correcting for «s exter-
nal diseconomy results in a larger output of
x. The converse is true, in such a case, for
external economies.*?

Apart from such possibilities arising from
the infringement of the factor efficiency
conditions, there is always a temptation to
concoct perverse cases by invoking unfamil-
iar postulates. An example [43, Plott, 1966,
pp- 84-87] would be that of an external dis-
economy on y generated by a firm’s use of a
factor A that varies inversely with the firm’s
output of x. Optimal output of x then en-
tails an expansion. Clearly, it is this rather
implausible assumption that the externality-
producing factor A is “inferior” which
brings about this apparently perverse result
—at least for a noncompetitive industry.*®
Provided only that the factors are “normal”
(that is, not “inferior”) the same correction

“ If, in the uncorrected x output, the use of fac-
tor A alone exerts an external diseconomy on the
output of y, then, although the factor rate of sub-
stitution in %, and y is equal to the inverse of the
common factor-price ratio, more of both x and y
can be produced by switching some of A from x
to y in exchange for some of factor B from y to x.

It should be evident, however, that this conclu-
sion depends upon our assumption of external
effects moving in one direction only—here from
% to y. Assuming, instead, reciprocal effects in a
two-good competitive economy, and also that, be-
fore correction, factor A used in y has an external
effect on x that is proportional to the effect on y
of factor A in ¥, the equilibrium amounts of the
two goods will be on the production boundary. In-
deed, in a two-good economy, a competitive equi-
librium with proportional reciprocal externalities
can be optimal.

 Notwithstanding, which no striking, new policy
implications emerge. The tax subsidy solution which
realizes an optimal output simultaneously corrects
both]sorts o? optimal infringement [34, Mishan,
1965].

BIf the x-industry were ferfectly competitive,
moreover, the standard result would obtain. The
long-period social marginal cost of ¥ would then
be higher and the optimal output produced by
fewer firms smaller than the uncorrected output.

is called for whether the externality arises
directly from the use of any factor or di-
rectly in the process of producing or con-
suming the good in question.

V External Economies and
Public Goods (1)

Explication of such a relationship is pri-
marily an exercise in taxonomy. No apology
is offered for pursuing the matter however.
The classification of concepts, and their re-
lation to one another, are preconditions of
effective economic analysis.

P. A. Samuelson’s original conception [47,
1954, pp. 387-89]—to the effect that a pub-
lic good is one that is enjoyed in common,
or one where person 1’s consumption does
not interfere with person 2’s consumption—
is a beginning. It comes close to the heart
of the matter without being entirely satis-
factory. For one thing, there is no explicit
reference to the amount of the public good
consumed by each of the beneficiaries. For
another, as Margolis pointed out at the time
[28, 1955, pp. 347—49], the proffered defini-
tion does not seem to accord well with the
more common examples of a public good,
such as education, hospitals, highways,
courts of law, and the police. It does not
appear true that for the use of such goods
one person involves no cost to others: there
are capacity limitations, congestions, and
rationing in all of them. Again, despite
some hints [6, Buchanan and Kafoglis, 1963,
pp. 403-14; 52, Vincent, 1969, pp. 976-84]
and notational distinctions [37, Mishan,
1969, pp. 329-43], the nature of the sus-
pected relationship between public goods
and external effects has remained elusive.

Finally, the necessary optimal conditions
—for, let us say, a three-person community,
V' = 0= v =c...(1),and v + v2 +
v = c... (ii)*, where ¢ is the marginal
resource cost and vy! and o,! are the mar-
ginal valuations of the it* person for the
private and public good respectively—pro-

“ Assuming, throughout, that there is always
sufficient divisibility to warrant the equality signs.
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posed by Samuelson to distinguish private
goods from public goods respectively are
not unambiguous. Granted equation (i) ap-
plies to private goods, so also will the ex-
pression vg! + v + vs® = 3¢ (at least if the
marginal cost is constant at the equilibrium
output), where 3c is the increment in the
cost of producing the final three units of the
good. On the other hand, though equation
(ii) applies to public goods, if the short
period marginal cost of the public good hap-
pens to be zero, it can also be true that vg*
=p2=08 =c(=0).

The difficulties of making a clear distinc-
tion between public goods and private
goods, and of linking the former to external
effects, appear to be attributable to a num-
ber of factors. 1) The use of such terms as
“public goods” (or “collective goods”), on
the one hand, and “private goods” on the
other, terms which have conventional asso-
ciations, as a means of making a conceptual
and functional distinction, is troublesome.
Possible confusion can be avoided by provi-
sional use of “G goods” to indicate the func-
tional category corresponding to something
like public goods, and “D goods” for the
functional category corresponding to some-
thing like private goods. 2) Because of the
conventional association of such terms, it
was not recognized that what might be a G
good in the long period could also be a D
good in the short period. 3) There was a fail-
ure to abstract initially from congestion
costs or, more generally, from external
effects in determining which category a
specific good falls into. 4) There was also
failure to make a distinction between two
types of G goods, optional and nonoptional,
and 5) the attempt to link the definitions of
D goods and G goods with distinct optimal
equation forms when, as indicated above,
either equation form might, under certain
circumstances, be applied to one or the
other type of good.

Be that as it may, the difficulties can be
resolved, first, by making explicit the condi-

tions necessary to transform an external
economy into a G good—ignoring, for the
time being, possible congestion costs.

SH&e

Suppose person A buys an amount of X
at a price px and, unintentionally, confers a
benefit Y on person B. The amount of Y
thus received by person B may be so great
as to have a zero marginal valuation, in
which case the marginal consumption of X
by person A involves no marginal external
economy on B, and the amount of X bought
by A is optimal. Only if the spillover has a
positive marginal value for B, will B’s mar-
ginal valuation schedule for X (in conse-
quence of the Y it generates for him), when
added to A’s schedule for X, result in the
optimal amount of X being greater than A’s
initial purchase. If, however, the amount of
Y absorbed by B is constrained by A’s con-
sumption of X, the marginal value of that
amount of Y may be negative to person B—
from being a good to person B, Y has be-
come a “bad” or a diseconomy. Addition of
their marginal valuation schedules in this in-
stance implies that the optimal amount of X
is below the amount initially chosen by A.15

Needless to remark, the analysis is essen-
tially unchanged if, instead of just one per-
son B, there are a number of other persons,
B,, B, . ., By, all of them benefitting at least
from the first units of the spillover Y. The
optimal amount of X, that is, may still be the
same as the initial amount bought by person
A, or more than, or less than, this.

If, instead of the externality produced by
A being Y, it is X itself, the very thing that A

5 1f there is a reciprocal spillover arising from
B’s purchase of X conferring Y on person A, as
well as A’s purchase of X conferring Y on B, the
optimal amount of X for B is determined in a
manner symmetric to that for A. Thus it is deter-
mined by reference to B’s marginal valuation sched-
ule for X plus A’s resulting marginal valuation for
X (as derived from A’s marginal valuation schedule
for the Y generated by B’s purchases of X).
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consumes,® then although X is available to
anyone at the market price, A’s amount of X
offers to others a larger, equal, or smaller
amount of the beneficial spillover X than
that which they otherwise would buy.
Whatever X is thereby received gratis is,
however, a perfect substitute for the X that
can be bought. Each beneficiary from A’s
purchase of X will therefore reduce, wholly,
or to some extent, the amount of X he
would otherwise have bought. Once more,
then, the optimal amount of A’s purchase of
X is found by adding, to A’s schedule for X,
those also of the beneficiaries. Under the
condition mentioned, this optimal amount
may be the same as, or greater, or smaller,
than, A’s initial amount of X.” What is to
be noticed, however, is that there is now an
optimal amount of a single kind of good X,
shared by several, and for this optimal
amount of X the algebraic sum of each in-
tra-marginal unit is positive, and greater,
than its marginal resource cost.

If we now suppose that the amount of X
bought by A suffices for a given number of
beneficiaries, then, although we are still
supposing A foots the bill, X may now be
regarded as a “shared” good—in the provi-

% An example would be the purchase by A of
private protection of his home, which would benefit
also the homes of his neighbors By, Bs, . . ., Bn.

* According to Buchanan and Kafoglis [6, 1963]
the standard doctrine states that if private be-
havior exerts a “Pareto relevant” external econ-
omy, the market-%enerated supply of resources used
in this behavior falls short of the social optimum.
They then produce the example of the spillover
from A’s consumption of X being X also, and for
B, the recipient of this spillover, a perfect substi-
tute for the X he buys. However, since they did
not discuss the possibility of B’s having a negative
marginal valuation of A’s spillover of X (in virtue
of B’s being constrained to absorb the lot), their
result, that an optimal amount of X could be
smaller than the market amount, depended, in the
non-reciprocal case, on the rather implausible as-
sumption that the X received as spillover by B
has a higher value to B than the identical X he
buys on the market. In the reciprocal case, on the
other hand, the smaller-optimal-output result is
obtained by an implicit assumption of increasing
returns to scale. Also see P. E. Vincent [52, 1969].

sional sense that the benefits of this amount
of X are simultaneously enjoyed by a num-
ber of persons.’® A simple example would be
that of a television aerial erected on A’s roof
to which B, living in the semi-detached
house, could connect his television. Possibly
others close by, or living in apartments be-
low A, could do the same without inflicting
any loss on A—the total numbers availing
themselves of A’s enterprise being limited
by the costs of making the connection, their
costs rising with the distance of their televi-
sion sets from A’s aerial.

The shared good X—which may be said
to tend to a G good as the numbers sharing
it increase—arises therefore as the special
case of an external economy in which the
spillover X is itself identical to the good X
that generates it.

VI External Economies and
Public Goods (ii)

(1) We may describe a G good as op-
tional if the amount absorbed by any per-
son can be reduced without incurring costs;
otherwise the G good is nonoptional. The
significance of this distinction is revealed by
a consideration of the relevant optimal con-
ditions.* Suppose the short-period marginal
resource cost of the G good in question is
zero. Whether it is optional or nonoptional
the equation vg* + vg® + v.® = ¢ = Ois nec-
essary. For an optional G good, however,

® Buchanan [7, 1965] determines the optimal
number of people sharing a good by explicit refer-
ence to external diseconomies. The reader is re-
minded that, at this stage, we are still abstracting
from congestion costs.

® These so-called optimal conditions are some-
times referred to as first order, or necessary, or
marginal conditions, thereb{; distinguishing them
from second order, or stability, conditions and
also from the all-important total conditions

n

2LVizK,

L]

where Vi is the (discounted) net value to the it*
person of the total output produced, and K is the
(discounted) cost of the total output,
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each person chooses to absorb an amount
that yields him a zero marginal valuation.
Consequently the equation v;! = 0.2 = 0,
=¢ = 0 is also realized by the optimal out-
put of it.?° For a nonoptional G good, on the
other hand, although the amount each per-
son is initially constrained to absorb may
differ,>* his resulting marginal valuation
may be zero, positive, or negative, and the
latter equation is not met.

Bearing in mind that the optimal equation
of some D goods may be written as vs* +
v + v = 3¢, and also, as indicated above,
some G goods may meet the condition v;* =
v = v = c, it should be clear why neither
G nor D goods can be associated in all cir-
cumstances, and for both short and long pe-
riods, with a particular form of an optimal
equation even in the absence of congestion
costs.

(2) Let us define D goods as those whose
resource costs are attributable to each of the
beneficiaries—G goods being defined as
those whose resource costs are not attribut-
able. The appropriate optimal equation of
this definition of a D good is that v* = v* =
v* = ¢ (¢ > 0; notwithstanding that it may
also be true that v* + v? + v® = 3¢). If this
optimal condition cannot be met, the re-
source costs cannot be attributable. The only
optimal condition which applies is then
vt + v? + v® = ¢ (¢ > 0), and the good is
a G good.

A conventional public good, say a par-

®This optimal condition, when valid for an
optional G good, does not, however, entitle us to
infer that the amounts of the good taken can be
exchanged as between persons. Where the marginal
resource cost is not zero, but positive, the equation
v = v* = v* = ¢ applies only to D goods. In that
case, the exchange optimum is also met, which im-
plies that the total output of the D good is so
distributed among the n persons as to maximize
the valuation of that output.

7 For example, the seeding of clouds may cause
some farms to catch more rain than others. In
some cases the marginal valuation of the rain re-
ceived by a farm may be negative. Alternatively,
costs may be incurred in reducing the amount of
rain absorbed.

ticular highway system, which has non-at-
tributable costs in a short period, whether
zero or positive, is a G good. If now, from
variable costs being zero—or being positive
but independent of the number of users—it
is discovered that some small user cost can
be attributed to the vehicles, the highway
system (though still a public good in the
conventional sense) is clearly no longer a G
good. For variable costs are now attribut-
able to users, and the optimal condition,
vt = v2 = v® = ¢ (¢ > 0) now applies.
(3) It follows also that although the dis-
covery that user costs are attributable makes
the highway a D good for allocative pur-
poses, in the long period it again has to be
regarded as a G good. True, the long period,
where all costs are variable, is to be associ-
ated with any sort of alteration—that affect-
ing the size, shape, or quality, of the facility
—in particular any alteration enabling it to
cater to a larger number of persons. Indeed,
this latter long-period alteration might be
thought to afford a clear case of a cost-at-
tributable good and, therefore, for alloca-
tive purposes, a D good. Such an interpreta-
tion is not warranted, for were we to extend
the good to accommodate four persons in-
stead of the former three,? if the new long-
period optimal is written as o' + v® 4 0?
+ v* = ¢’ then, as compared with the origi-
nal optimal condition, we could indeed
equate v* with (¢’ —c). But if the contem-
plated extension in favor of this one addi-
tional person also has some effect on the
benefits to the existing number of persons,

2 We are concerned here with the long-period
alteration in the capacity of some facility, the
existing distribution of the population being ac-
cepted as a datum, and not with the possibility
of people moving closer in order to avail them-
selves of the facility in question (in which case the
additional resource costs required by the facility
are nil). An example of the former would be
increasing the power of an existing broadcasting
station to reach a larger number of people. An
example of the latter would be the movement of
some families to be within range of an existing
transmitter.
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the new optimal equation has to be written
0! + v? + 0® + v* =¢, where ¢ > ¢, and
o' >/=/< v'(i=123). For example, in
extending a highway system to pass by an
additional number of residences, it is likely
that the pre-existing number of highway-
users also will derive some additional bene-
fit. In that case the costs of producing the
extra benefits are not attributable to the ad-
ditional user, or users. For allocative pur-
poses, then, the long-period adjustment re-
quires the good be treated as a G good.

(4) Finally, congestion costs incurred in
the use of the G goods have to be intro-
duced. Though resource costs are not, by
definition, attributable to persons in the
case of G goods, congestion costs are attrib-
utable. As indicated earlier, extracting the
maximum social valuation from the collec-
tive use of the existing facility requires that
marginal congestion costs be used as a ra-
tioning device.*

# The optimal conditions determining the collec-
tive use of a G good in circumstances in which
congestion occurs can be derived as a special in-
stance of the more general formulation determining
the output of a D good where external economies
and diseconomies are exerted by persons on other
persons (either directly through their consumption
activities, or indirectly through the effect of their

consumption activities on the production of the
good in question):

(Zve+ X v 6 #0)
~(Eve+ X =) -
=(zjjw"+$,vw Gem) =

where ¢« is the marginal resource cost of the k*
ood

8 v!! is the algebraic effect of the i** person’s
goods on the value of person 1’s marginal
consumption of k. (This is sometimes
assumed to be zero for all i (i % 1), only
the positive term v remaining).

and o' is the algebraic effect on person 1’s mar-
ginal consumption of k on the i** person’s
valuation of his own (7’s) goods.

Each person properly evaluates his first summation

term but ignores the second summation term which

the economist must take into account.

It should now be manifest that if we re-
strict ourselves to long periods, at least, the
definition of a G good—one having non-at-
tributable resource costs—accords with a
fair number of goods that are conven-
tionally referred to as collective, or public,
goods. External defense, police, street light-
ing, broadcasting, a bridge, a park, a high-
way or railway system, are examples that
spring to mind.

We may, therefore, if we wish, define col-
lective goods as those having no attribut-
able resource costs in the long period. Thus,
highways, railways, and bridges, which
might in the short period have a small ratio
of variable operating costs to inclusive
costs, would still qualify as collective goods.
Hospitals and schools, on the other hand,
will not be collective goods in this defini-
tion in so far as an increase in long-period
resource costs can be attributable wholly to
an increase in the numbers admitted.

Originally we approached the concept of
a collective good from the benefit side—as
the limiting case of an external economy in
which the spillover on others is identical to
the good enjoyed by the generator himself.
The alternative approach from the cost side
can now be indicated. This also conceives
the collective good as a limiting case—as a
good for which the long-period ratio of at-
tributable to total costs is zero.

For external diseconomies internal to the k*
activity, all the external diseconomies generated by
each person (whose second summation term is
therefore negative) are deemed to be exerted on
persons engaged solely in the k* activity. Conges-
tion costs are, of course, a common form of ex-
ternal diseconomies internal to the activity. Insofar
as congestion costs are generated in the collective
use of a G good, the above formulation still applies
except that the marginal resource cost, cx, is equal
to zero.

Finally, in the special case in which each person
is associated with only one unit of the k** good—
as in the example of private automobiles using a
highway—the optimal traffic flow is n, where for
the n*® person

Z Vit» 4 Z Vvt (4 # n) = e



14 Journal of Economic Literature

(5) It remains to make explicit the close
relationship between a collective good and
an external economy. For the external bene-
fits conferred on each of a number of peo-
ple as a result of a person’s consumption of
a unit of a good also cannot be attributed to
each beneficiary on any economic principle.
Indeed, there is, in general, no formal dif-
ference; in either case the summation-over-
persons form of the optimal equation is re-
quired. There is a difference only in motiva-
tion. The benefits generated by person I's
consumption of a private good are uninten-
tional whereas the benefits generated by
the public good are clearly intentional. An
appropriate notation for the values created
by the former is

o

and for the latter is

> ol

A second informal difference, more ap-
parent than real, arises from the custom of
considering an optimal amount of but a sin-
gle public good in contrast to the habit of
considering the optimal amounts of, say, n
persons each conferring external benefits on
a number of others. This apparent differ-
ence would, of course, disappear if we sup-
posed instead a large number of identical
types of public goods all produced by a
competitive industry. In that event the opti-
mal condition for public goods would be of
the form

m n q

Svaf = D ppt = Svgf= =g
where A, B, C, ..., are groups comprising
m, n, q, ..., members, respectively, in dif-
ferent parts of the economy. If, instead, A,
B, C, .., were individuals, each conferring
external benefits on n people (including
himself ), the optimal equation would be

” n n
Z”Ai: va= Evce= —

Finally, the capacity, size, or coverage, of
a shared or collective good**—whether, that
is, it serves a few people or many, or
whether it serves a locality, a region, or the
country at large—depends in the main on
three features: 1) economies of scale, 2)
costs of travel to, or in connection with,?
the collective good, and 3) income per cap-
ita and population density. Thus, 1) the
greater is the decline in the long period
average cost of providing the public ser-
vice, 2) the lower is the cost of connecting
or moving to it, and 3) the greater is popu-
lation density and per capita income—the
larger will be the size and coverage of the
public good.

Moreover, any growth of congestion
costs, as a result of an increase in the num-
ber of users, or an increase in usage by the
same number of people, provides an incen-
tive to extend the long-period capacity of
the public good. Any optimal extension of
capacity in effect entails economies from
the substitution of long-period resource
costs for some, at least, of the short-period
congestion costs.

VII Solutions to the Externality Problem

Let us now turn our attention to several
of the more familiar methods proposed for
correcting outputs for external disecono-
mies.?8

1. Outright Prohibition. The economist is
prone to think of this solution as naive. It
would be prohibitively expensive, if not im-

*The term collective (or public) good is used
in two senses in the literature: sometimes to desig-
nate the physical asset itself, say a bridge, and
sometimes to designate the services provided by
that asset. The context usually makes clear the
sense in which the term is used.

* According as the potential beneficiaries have to
travel to avail themselves of the collective service
(as in the case, say, of a park or theatre), or to
form a link with the generator of the service (as
in the case, say, of a television transmitter).

* A comparable though not entirely similar com-
mentary on the more commonly proposed solutions
to the externality problem can {e found in a recent
paper by Davis and Kamien [10, 1969, pp. 78-86].
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possible, it is argued, to eliminate entirely
all trace of some of the pollutants that in-
flict losses on others. Moreover, the argu-
ment continues, optimality does not require
that external diseconomies be eliminated,
simply that their amounts be consistent
with the optimal amounts of the goods that
create them.

This sort of argument is not conclusive
for all pollutants. First of all, prohibition
need not imply prohibition of every trace of
a pollutant; it may be directed against pro-
ducing  “discernible” or  “dangerous”
amounts of the pollutant. Second, as we
shall remark later, the cost of discovering
and maintaining an optimal amount of the
pollution may itself be prohibitive. The
community may then be faced with the
choice of zero or unchecked pollution.

2. The Tax/Subsidy Solution. This is the

classic solution, and the one until recently

most favored by theorists. The chief obsta-
cle here is, of course, the costs of collecting
the necessary information and the costs of
supervision, costs which would be particu-
larly heavy for industries in which demand
and supply conditions are apt to vary fre-
quently.?” It is alleged, moreover, that this
solution, even if feasible, overlooks a partic-
ular contingency that can result in “over-
correction.”

See Figure 1 where SS is the “private,” or
commercial marginal cost curve of the out-
put of X, DD is the market demand curve,
and the vertical distance between SS and
the social marginal cost curve, §’S’, is the
unit cost of spillovers generated in the pro-
duction of X.2# 7

Optimal output, OQ, can be achieved by

¥ 1t is, of course, possible that the industry pro-
ducing the external diseconomy is a non-competi-
tive industry. A monopoly firm equating marginal
cost to marginal revenue will in any case produce
an output smaller than the marginal (private)
cost-price output, which may then be closer to the
optimal output. In this connection, see D. A. Wor-
cester [56, 1969].

* There is some slight geometric convenience in
constructing S'S’ parallel to SS.
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an excise tax equal, at Q, to the vertical dis-
tance between SS and S’S’. After the imposi-
tion of such a tax, however, the producers
may regard §’S’ as the new marginal cost
curve.

At the new tax equilibrium, OQ, the mar-
ginal damage of the spillover effect is equal
to ab. The victims of the spillover can then
afford to pay producers as much as ¢b, equal
to ab, to reduce output OQ by one unit, and
so on for successive reductions. From such
reasoning we construct a curve §”5” that is
above $’S’ by the same vertical distance at
all points as §’S’ is above SS. Clearly there
can now be mutual agreement between pro-
ducers and victims to reduce output to Og,
below the optimal output OQ.*

However, this possibility cannot be taken
very seriously. If producers and their spill-
over victims can indeed reach voluntary
agreement, they have more incentive to
reach it before the excise tax is levied than
afterward. The government, in any case,
can always take measures to ensure that no
further arrangements of this sort take place
in order to prevent output being reduced
below optimum.®

®See J. M. Buchanan and W. C. Stubblebine
[5, 1962] and Turvey [51, 1963].

® A related objection to an effluent excise tax
occurs in a paper by P. Bohm [4, 1970]. If the opti-
mal excise tax increases with output, the firm (he



16 Journal of Economic Literature

3. Regulation. Insofar as regulation of the
production of goods that generate externali-
ties is intended, much the same sort of in-
formation is required, and much the same
sort of costs are incurred, as in the tax/sub-
sidy solution. If, however, regulation is to
be applied to the extent, and manner, of the
usage of spillover-generating products,
there will be additional costs of enforce-
ment—the more so if flexibility is sought,
and regulations are devised, to vary accord-
ing to time, area, and circumstances.

4. Voluntary Agreements. If transactions
costs in the broadest sense (to be defined
presently) are nil, the initiative by either
the producer or the recipient of the spill-
over in negotiating a mutually satisfactory
agreement will bring about an optimal out-
put. In Figure 1, for example, there will be
an incentive to move from output OM to
OQ since by so doing there will be a gain
equal to the area of triangle ebd to be
shared between the beneficiaries of X and
the spillover victims. The maximum sum
the spillover victims will pay to reduce the
market output by MQ is given by the paral-
lelogram area abed, while the loss to pro-
ducers and consumers from reducing out-
put by MQ is equal to the area of the trian-
gle abd.

Such agreements, however, unless they

argues) might become aware of the relationship.
Su%lhacting the schedule of optimal taxes from the
demand price of the product would result in a
downward-sloping net average revenue curve from
which the firm could derive a marginal revenue
curve. By equating marginal cost to this “marginal
revenue” curve, the firm reduces its output below
optimal.

However, the government is not obliged to
impose a uniform effluent tax. It could as well
mali:; it clear that it would impose a discriminating
tax, one equal at each unit of output to the mar-
ginal effluent and, therefore, at any output raising
a total tax equal to the total loss inflicted by the
effluent. Such a tax, already marginal, effectively

recludes the industry from “exploiting” it by re-
gucing its output. In addition, such a discriminat-
ing tax ensures that the total conditions are met.
Thus, heavy effluent charges properly imposed on
the initial units of the output could well prohibit
production of the good.

are between firms or industries (and sup-
ported by legal sanctions) are likely to be
so expensive to negotiate and maintain as to
be impractical.

5. Preventive Devices. For obvious rea-
sons the professional economist is more
likely to interest himself in optimal-output
solutions than in the opportunities for in-
stalling preventive devices. This latter form
of remedy, however, cuts across those men-
tioned above inasmuch as either govern-
ment regulation or voluntary agreements
can bring them into being. Whether there
are opportunities for few or for many such
devices, and whether they are less costly to
the industry concerned than the alternative
course of reducing the spillover-generating
outputs, are, of course, empirical questions
and ones to which economists are now turn-

ing.
VIII The Abortive Consensus

Post-war developments seemed about to
culminate in a broad consensus in the early
1960s when increased attention to environ-
mental spillovers compelled economists to
re-examine some of their basic simplifica-
tions as well as the conclusions based on
them. The more crucial propositions of this
emergent consensus are summarized below.

1. On the assumption that the most eco-
nomic way of dealing with an externality
involves an output adjustment, the optimal
output is uniquely determined. In this con-
nection, it was also believed [9, Coase,
1960, pp. 1-44] that Pigou had failed to
make explicit the duality of the tax-subsidy
remedy. Whether the government offers an
excise subsidy to the manufacturer to in-
duce him to reduce the output of a good
generating external diseconomies, or
whether it imposes an excise tax on such a
good, was believed to be a matter of indif-
ference so far as allocation is concerned.
Similarly, in the absence of government in-
tervention, and assuming transaction costs
are low enough, it was believed to be a
matter of indifference from the point of
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view of allocation whether a manufacturer
is compelled to compensate the victims or
whether the victims offer to bribe the man-
ufacturer.

2. Nor can the question of liability for
the spillover properly be settled by a con-
sideration of the equity involved. To use an
example from Coase’s 1960 paper [9, pp. 3-
5], if the machinery of a confectioner dis-
turbs the practice of a physician on the
floor above, so also does the installation of
vibration-reducing devices lower the profits
of the confectioner. The interests of the two
parties are mutually antagonistic, and with
respect to equity the case is symmetric.**

3. However the matter is actually re-
solved—whether an excise tax or an excise
subsidy is used, or whether the one party or
the other is compensated—optimality is not
at issue, only the distribution of welfare.
This statement does not, of course, imply
approval of all measures that realize an op-
timum position, since in moving from a
non-optimal to an optimum position only a
potential Pareto improvement, at best, is
assured (gains exceed losses), and not an
actual Pareto improvement. Thus a move-
ment to an optimal position is quite consis-
tent with one that makes the poor yet
poorer.

4. In the absence of government inter-
vention, whatever the legal position, the un-
favored party has a clear interest in trying
to bribe the other party to modify the “un-
corrected” output. Successful mutual agree-
ment between the parties, however, presup-
poses that the maximum possible amount of
the shared gains, G, in moving to an optimal
position, exceeds their combined transaction
costs, T. Since the transactions costs, T, are
real enough, inasmuch as they are ulti-
mately the valuation of scarce resources,
successful mutual agreement produces a net
Pareto improvement—(G — T) > 0. Failure
to reach mutual agreement, on the other

® This conclusion can be ascribed to the popu-
larity in the literature of the two-firm or two-
industry case.

hand, can be regarded as prima facie evi-
dence that (G — T) < 0; that is, a net
potential Pareto improvement is not pos-
sible. Rationalizing the status quo in this
way brings the economist perilously close to
defending it.

Before subjecting the above propositions
to scrutiny, it is as well to touch on an ana-
lytic difficulty of the partial analysis that
seems to have been fudged.

The maximum social gain, G, from reduc-
ing the competitive output by MQ, in Fig-
ure 1, is generally calculated as follows: the
gains to the spillover victims of reducing
the output by MQ is equal to the area of
the “parallelogram” abed. From this gain,
we subtract the loss from two other groups:
consumers suffer a loss equal to the area of
the “triangle” fdb, and producers suffer a
loss equal to the area of the “triangle” fda.
The residual gain—abed less (fdb + fda)—
is, of course, equal to the triangle, dbe.

However, if the supply curve is a long-
period industry supply curve, one sloping
upward in consequence of a relative price
rise of the factor(s) used more intensively
in this industry than in the economy as a
whole, a zero Knightian profit is made by
all firms in the industry in any long-period
equilibrium. The area above the supply
curve cannot then be identified with any
surplus to the producers. Only if the up-
ward slope of the long-period supply curve
arises from the addition of increments of a
constant-priced variable factor to the fixed
amount of another factor—which may, how-
ever, include differences as between firms
in the quality of the fixed factor—may the
area between the supply curve and the
price of the good be treated as a surplus.
Moreover, it is not a surplus that accrues to
the firms, but to the owners of the fixed fac-
tor whether of uniform quality or not.*?

However, even if we suppose this long-
period supply curve to slope upward as a

= The rents earned by lands of superior quality,
or location, being one of the earlier examples in
the history of economic thought.
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result only of a fixed amount of the scarce
factor, we may note that the conclusion that
mutual agreement between producers and
spillover victims, if feasible, produces an
optimal output, commonly ignores the con-
sumer interest. This neglect of the con-
sumer interest is another consequence of
the popular preference for the two-firm
model, and of the occasional simplification
of a horizontal sales curve facing each of
the firms.

Ignoring transaction costs, the most fa-
vorable conditions for negotiation between
producers and spillover victims would seem
to exist when producers can be taken as a
corporation, and the supply curve then
treated as a long-period marginal cost
curve (excluding rent). It will facilitate the
analysis still further if we suppose the cor-
poration to act as a discriminating monopo-
list, appropriating all the consumer surplus,
thus equating its private marginal cost to
the demand curve.

IX Environmental Spillovers—
Allocation (i)

The pertinent economic features of envi-
ronmental spillovers, other than the ob-
served fact that they appear to increase
rapidly with economic growth, are 1) that
their impact on the welfare of members of
the public can be substantial, and 2) re-
garded as external diseconomies, they pose
a problem not so much as between firms or
industries, but as between, on the one
hand, the producers and/or the users of
spillover-creating goods and, on the other,
the public at large. The implications of the
latter feature are not diminished by the ob-
servation that, in important instances, the
users of the spillover-creating goods and the
affected public are all but indistinguishable
—this being but a special case of external
diseconomies internal to the activity in
question.

A consequence of the first feature is that
the so-called income-effects—or, more ac-

curately, welfare effects, as we shall call
them—can no longer be treated as negligi-
ble. A consequence flowing from the second
feature is that the transaction costs are likely
to be inordinately large. These two conse-
quences assume particular relevance when
we recognize that an alteration in the law,
say from tolerating to the prohibiting of cer-
tain spillovers, or the reverse, has significant
effects not only on the distribution of wel-
fare, but on the outcome of the allocative
criterion. In particular, the notion of a
Pareto Optimum, or, more accurately, since
we are to restrict ourselves to partial eco-
nomic analysis, a potential Pareto improve-
ment, is no longer uniquely determined.
Nor, for that matter, is a net potential Pareto
improvement, (G — T) > 0, uniquely de-
termined.

These propositions will now be demon-
strated in connection with each of these two
features in turn.

(1) If we assume that the welfare effects
are positive, or “normal,” a man who is pre-
pared to spend up to $60,000 for a particular
house with a view will experience a rise in
his welfare if, unexpectedly, he finds he can
buy it, for, say, $40,000. In consequence of
this “surplus” of $20,000, the minimum price
he will sell it for, after buying it for $40,000,
will be more than $60,000, say $65,000. In-
voking familiar Hicksian terminology, the
difference of $5,000 in this case is equal to
the difference between his compensating
variation of $20,000 (the maximum sum he
would pay—thus restoring his welfare to its
original level W,—in order to be allowed to
buy his house for a price of $40,000) and his
equivalent variation of $25,000 (the mini-
mum sum he would accept to forego the
opportunity of buying the house at $40,000,
which sum raises his welfare to the level W,
that he would have enjoyed had he indeed
been permitted to buy the house at $40,000).

There is, however, another and possibly
more potent factor in differentiating these
magnitudes wherever the welfare involved
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is substantial. The maximum sum he will
pay for something valuable is obviously re-
lated to, indeed limited by, a person’s total
resources, while the minimum sum he will
accept for parting with it is subject to no
such constraint. To take an extreme exam-
ple, a man may be ready to sacrifice every
penny he can spare in order to pay for an
operation that will save his life. This may
amount to a present value of $10,000 or
$10,000,000, but it will be a finite sum. On
the other hand, there may be no sum large
enough to compensate him for going with-
out the operation, and so parting from this
life.

Let individual B, with disposable income
of $12,000 per annum, be exposed to air-
craft noise which can be escaped with cer-
tainty only be relocating hundreds of miles
away in some deserted area. Given the
choice, he would, if hypersensitive enough
to aircraft noise, pay as much as $5,000 per
annum to be entirely free of it. At the same
time, if the law compelled the airlines con-
cerned to compensate all injured parties,
his true minimum claim could be, say,
$15,000 per annum.

Now instead of regarding the maximum
and minimum sums as compensating-varia-
tion and equivalent-variation measures of a
change in welfare under the existing law,
we can regard each respectively as the
compensating variation corresponding to
two opposing states of the law. Thus, if the
existing law, L, is tolerant of environmental
spillovers, in particular aircraft noise, the
compensating variation of a contemplated
change banning all aircraft noise is a pay-
ment by B of $5,000, this being the sum
which, given up in exchange for the ban,
maintains B’s welfare at the level W, which
prevails under the existing L law. If, on the
other hand, the existing law is L, one that
effectively bans all aircraft noise, B’s level of
welfare is W1, which is higher than the level
W, that prevails under the L law. The com-
pensating variation of a contemplated

change introducing aircraft noise is then a
receipt of $15,000 by B—this being the sum
which, if the change occurs, will maintain
his welfare at its original W, level.

Let A stand for the aircraft interests
which extend, in this example, to all owning
capital or employed in aircraft services as
well as all the beneficiaries of air travel. The
compensating variations of each of these
persons will, in general, also vary according
to which of the two kinds of law prevails.
Let B stand for all those offended by air-
craft noise. If the maximum sums that peo-
ple are willing to pay to acquire a “good” (or
to avoid a “bad”) are prefixed by +ve signs,
while the minimum sums they are prepared
to accept to forego a good (or to put up with
a “bad”) are prefixed by —ve signs, the
algebraic sum of all compensating varia-
tions indicates the social value of the change
in question. In particular, if, under the exist-
ing law, the algebraic sum of a contem-
plated change is +ve, a potential Pareto im-
provement is possible. If, however, the alge-
braic sum is —ve, the existing unchanged
situation is optimal; the change in question
would only result in a potential Pareto loss.

Imagine now that a costless and perfectly
accurate method of obtaining all the rele-
vant data has been invented. The end-prod-
uct of much research into the aircraft noise
problem might then be summarized in the
figures of Table L.

Reading along the first row we interpret
as follows: given the existing law L, that is
permissive of aircraft noise, the A group
must be paid at least $55 million to secure
agreement to change to L law, while the B

TasLe I
Existing
Law A B Total
L —855m  +$40m —8$15m
L +$45m  —$70m —$25m
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group will offer up to $40 million to have
the L law changed to L. Since the change-
over would incur a potential Pareto loss of
$15 million, the existing situation under L
law is deemed Pareto Optimal. If, however,
the existing law is L to start with, the second
row indicates that the A group will pay up
to $45 million to have the law changed to L.
But this sum falls short by $25 million of the
minimum compensation required by the B
group to agree to the change. Again, there-
fore, the existing situation under the L law
is Pareto Optimal.

We are to conclude, therefore, that irre-
spective of the existing distribution it is pos-
sible, if not likely, that for significant en-
vironmental spillovers, the arrangement that
is optimal under one state of the law is not
optimal under the other state of law. In our
example, if aircraft are already allowed to
fly unchecked (L law), then that situation
appears as optimal. If, on the other hand,
aircraft were banned under L law, that sit-
uation, too, would be optimal.?* Under such
conditions, how do we decide how to act?

The above analysis, applicable to indivis-
ible economic arrangements as appear, say,
in cost-benefit calculations, can easily be ex-
tended to economic arrangements having
perfectly divisible external effects. Suppose
the number of aircraft permitted to fly over
a residential area is to be determined by
reference only to optimality considerations—
the exercise being to locate the point at
which the marginal benefit of the aircraft
group A is equal to the marginal loss suf-
fered by the residential group B. Prior to

% The reader will observe that the above paradox
(which depends on different compensating varia-
tions under different states of the law) has no
affinity with that associated with the so-called
“Kaldor-Hicks” and “Scitovsky” type welfare cri-
teria. The latter paradox arises only from alterations
in the set of relative prices (common to everyone)
associated with the distributional changes when-
ever the community moves from producing one
batch of goods to producing another.

calculating the optimal number of flights,
the existence of L law, which permits un-
checked flying over the area, will result in a
higher level of welfare for the A group than
if, instead, the L law prevails and no planes
are permitted to fly, the reverse being the
case for the residents comprising the B
group.

Suppose the L law to be in force; then,
prior to any agreement between A and B,
the number of planes flying over the area is
given by OM in Figure 2. The minimum
compensation acceptable to the A group for
reducing successive flights is given by the
marginal curve M — A;, while the maxi-
mum sums that the B group will pay for suc-
cessive flight reductions is given by By, — O,
the two curves intersecting at Qr. If, how-
ever, L is in force to start with, then, prior
to any mutual agreement between A and B,
the number of flights over the area is zero,
and the minimum sums acceptable to the B
group for each successive flight are given by
the marginal curve O — Bg, while the max-
imum sums that the A group is willing to
pay for each additional flight are given by
the marginal curve Az — Ag/. The intersec-
tion of these two L curves is Qx.

Now in reaching agreement, -beginning
from either initial position—OM flights with

By
A,

Ay,

(0] As/ M
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L law, or zero flights with L law—one, or
both, groups are made better off and, there-
fore (assuming normal welfare effects), one
or both marginal valuation curves shift up-
wards, which implies that neither Qy, nor
Qz can be reached by bargaining alone.
Nonetheless, if L law prevails, in which case
flights .are OM to begin with, and if we as-
sume that in bargaining their way to an op-
timal position, all the gains go to the B
group,* the increase in its welfare is still
less than it would be, if instead L law in-
itially prevailed and (without any payment
from the B group) all flights were banned.
Consequently the resulting maximum up-
ward shift in B’s marginal curve is still be-
low the O — Bg curve, the optimal point
being then q.. However, if we suppose in-
stead that A obtains some of the potential
gains in the bargaining, B’s marginal curve
rises less and A’s marginal curve rises some-
what, with the result that the revised op-
timal position, g1/ is to the right of gy.

If, on the other hand, the L law prevails,
and we assume first that all the gains in bar-
gaining go to the A group, the increase in
its welfare is less than it would be if the law
were changed to L, and all flights were
freely allowed. The resulting upward shift
in A’s original Az — Az’ curve is therefore
below the Ay, — M curve, the optimal point
being qz. However, according as the B
group secures some of the gains in bargain-
ing toward an optimal position, A’s resulting
marginal curve is somewhat lower while B’s
resulting marginal curve is above O — By.
The revised optimal position gz’ being to
the left of gz

*That is, the B group pays for each successive
flight reduction no more tﬁan the sums traced out
by the M-Ay, curve,

* Another incidental implication of this sort of
analysis, one making explicit allowance for welfare
effects, is that an excise tax alone can no longer
be counted on to realize an optimal position, In
this connection see F. T. Dolbear, Jr. {15, 1967].

We may conclude, then, that however
the bargaining goes, the resulting optimum
output under the L law entails more flights

than an optimum output under the L law.*

X Environmental Spillovers—
Allocation (ii)

(2) Assuming that, whichever law pre-
vails, the state does not oppose agreements
tending to.a Pareto improvement, any
movement by any method toward such im-
provements involves a variety of costs, for
which the term transactions costs is in com-
mon use. In general, the more favorable the
law is in promoting-mutual agreements of
this sort, the lower will such transactions
costs be. If, at first, we restrict ourselves to
the method of voluntary agreement between
two opposing groups in their attempt to
reach a solution, either by curbing the activ-
ity of the offending industry, by installing
preventive devices, or by moving the indus-
try (or, alternatively, members of the B
group) elsewhere—whichever method is the
cheapest—the transactions costs, T, may be
divided into three sub-categories: T, the
initial costs leading to negotiations between
the two groups; T, the costs of maintaining
and, if necessary, revising, the agreement;
and T;, the capital expenditure, if any, re-
quired to implement the agreement.

The more important of these, the T'; costs,
can be broken down, for each group, into a
number of phases: a) identifying the mem-
bers of the group, b) persuading them to
make, or to accept, a joint offer, ¢) reaching
agreement within the group on all matters
incidental to its negotiation with the other
group, and d) negotiating with the other
group.

It cannot be assumed, without investiga-
tion, that transactions costs would_be any
less under L law than they are under L law.

% The reverse being true for the improbable case
of negative welfare effects.
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What can be said, however, is that such
costs, especially those subsumed under T,,
increase with the dispersion of the B group,
and increase with the numbers involved,
probably at an exponential rate. Whatever
the magnitude of the T costs, however, rela-
tive to the maximum Pareto gains, G, three
alternative cases exhaust the possibilities.

1. A net potential Pareto improvement,
(G — T) > 0 emerges for the industry un-
der either type of law—though if L law pre-
vails, the optimal output, both of goods and
pollution, will be smaller.

2. A net potential Pareto improvement
for the industry emerges under neither type
of law. By comparison with the (costless)
potential optimum, therefore, we shall have
“too much” pollution with the equilibrium
output under the L law, and “too little”
pollution under the zero output of the L
law. Without further assumptions, however,
it is not possible to say in general whether
“too much” (under the L law) or “too
little” (under the L law) is likely to be
closer to the potential optimum, and, there-
fore, whether more is lost by adopting the
L law rather than the L law.

3. Where the potential optimum position
is closer to the initial L position than to the
initial L position, a net Pareto improvement
may take place only if the L law prevails.
If the reverse is true, a net Pareto improve-
ment may take place only if the L law pre-
vails.*” The former possibility is illustrated
in Figure 3a; the latter in Figure 3b (wel-
fare shifts being omitted so as not to encum-
ber the diagrams).

Although it has been convenient to think
of mnet potential Pareto improvements,
through voluntary agreement between the

1t is of incidental interest to note, however,
that in the first case society would be better off if
the L law prevailed (notwithstanding that it would
not pay to move from the resulting zero output),
since it would save the T costs incurred in moving
to Q under the L law. As for the second case,
society would be better off if the L law prevailed.

A and B groups, in terms of output adjust-
ments, if any, the above three possibilities
are equally valid if other, and cheaper,
methods of effecting net potential Pareto
improvements are contemplated—such as
moving factories, or processes (or members
of the B group) to other areas, installing
any of a variety of preventive devices (or, in
general, modifying the technology as to re-
duce spillovers), or government regulation
of output either directly or through excise
taxes.

In the absence of evidence indicating a
clear connection between the magnitude of
transactions costs and the type of law, there
appear to be no firm allocative implications
—save, perhaps, the advisability of thinking
more closely of technical and institutional
innovations that are likely to reduce trans-

T
Q
L B —— L
FiGure 3a.
T
/ 0
L —— L

Ficure 3b.
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actions costs. Thus, with respect to the costs
of government regulation of output, di-
rectly or through excise taxes, economists
may like to remind themselves that the pur-
suit of the ideal is the enemy of the better.
A roughly calculated excise tax imposed on
a pollutant is likely to effect a distinct im-
provement, even if it were as much as 20%
or so higher, or lower, than the “ideal” ex-
cise tax. As an immediate response to clear
cases of excessive pollution, a roughly cal-
culated tax is likely to be superior to not
imposing a tax at all—or to procrastinating
indefinitely while engaged in research to re-
fine data and methods in the attempt to
produce an ideal tax.

There are, nevertheless, a couple of con-
siderations which appear to favor L law
rather than L law. First, although the mag-
nitude of transactions costs have been as-
sumed independent of the type of law, the
likelihood of a member of one group taking
the initiative in approaching the other group
is not independent of the law. If L law is in
force, the possibility of some limited benefit
for the person(s) taking the initiative on
behalf of a large and widely dispersed B
group has to be set against the certain loss
of time and effort, and also against a large
risk of incurring substantial and irrecover-
able .expenses in the attempt to complete
phases (a) and (b). Under L law in con-
trast, the necessary initiative comes from
industry. No personal risk is undertaken by
one or more of the executives acting on
behalf of shareholders—though, in any case,
such an initiative would hardly stand out
from the routine activities involving deci-
sion-taking by the managers of industry.®

® We have ignored welfare effects in order to
avoid minor distractions from the shifting of the
marginal valuation curves.

Under the L envisaged, it is not necessary
for a plaintiff to incur any expense in pursuing a
claim against pollution in the courts of law, since
pollution—in the absence of explicit permission to
the contrary—is illegal. Punitive action which in-
cludes cessation of the pollution-creating activity

Indeed, under L law, firms are unlikely to
invest in plant and machinery for the manu-
facture of pollution-prone products unless
they are fairly confident that—after all eco-
nomic “preventive technology” has been em-
ployed—they can afford to meet claims for
residual damage.

Second, under an L law, there is little
incentive for industry to switch resources
from promoting sales, or from research into
product innovations or from cost-reducing
technology, in favor of pollution-reducing
technology. Assuming that firms allocate in-
vestable funds according to the equi-mar-
ginal principle, they will then, under the
existing L law, misallocate resources be-
cause they tend to ignore all opportunities
for social gains made by directing research
funds into preventive technology.** Under
an L law, in contrast, full lability for pollu-
tion damage enters directly into production
costs, along with expenditures on produc-
tive services, and the consequent incentive
to engage in such research is inescapable.

Opportunities for private industry, under
an L law, of reducing the social costs of pol-
lution are not, however, restricted to curb-
ing outputs and engaging in research on pol-
lution-reducing technology. There will be
incentives for the polluting industries to in-
vestigate many other possible ways of re-
ducing their liabilities for damage to the
public. They may find it cheaper to concen-

is immediately taken by the public prosecutor un-
less the firm has a government permit issued peri-
odically, which permit is never granted unless all
claims to damages over the period in question are
met. So severe a law will not prove costly to ad-
minister simply because businesses will almost
certainly find it cheaper a) to move away from
populous centers and/or b) to undertake further
research into the technical changes necessar{ to
reduce pollution as to be virtually undetectable.

® Any hope that funds from the B group will be
offered to industry to engage in research so as to
reduce widespread pollutants can be ruled out both
because of the heavy risks of initiative by individ-
ual victims and because of the costs of transactions
referred to.
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trate (parts of) their plant in remote areas,
to re-design and re-route highways, to re-
route air flights over less populous areas, in
the pursuit of which they create conditions
conducive to separate “amenity areas” for
the public.*°

XI Environmental Spillovers—Equity

On the issue of the relative merits of L
law and L law, there remain a number of
considerations which may be subsumed
under equity.

1. Distribution. If it can be shown a) that
goods which generate spillovers also earn
incomes for, and are purchased by, groups
having above-average incomes, and b) that
the bulk of modern spillovers fall more
heavily on families with below-average in-
comes, then it may be asserted that, com-
pared with L law, L law is a force acting to
increase the regressive distribution of wel-
fare. In the absence of any systematic re-
search into the question, however, one can
say only that it is not implausible to believe
that the introduction of significant disam-
enities into a large area is likely to reduce
the welfare of the more mobile rich less
than that of the poor.**

“The conditions under which a separate areas’
solution of group conflict is superior to the usual
optimal solution that is constrained within a given
area are discussed in Mishan [35, 1967].

“The fact that in any given neighborhood the
rich will respond to local forms of pollution by
moving from the locality in larger proportion than
the poor certainly bears on the question of whether
disamenities tend to fall in the first instance more
heavily on the neighborhoods of the poorer groups
in the economy. But even if it were the case that
disamenities were introduced into initially un-
polluted neighborhoods, rich and poor, in an en-
tirely random fashion—which is implausible—it does
not follow that the growth in pollution does not
have regressive welfare effects. Thus if a man
earning $100,000 per annum is willing to give up
a maximum sum of $30,000 per annum to be rid
of some particularly noxious spillover, but discovers
that he is able to move out of the polluted area for
a loss of about $10,000 per annum, he becomes
better off than he would be if he remained in the
area (to the tune of $20,000 per annum). An

2. Malpractices. If institutional innova-
tions over time cause transactions costs to
decline and initiative among the public to
rise, there would be, under existing L law, a
temptation for enterprising firms, and oth-
ers in a position to do so, to produce unnec-
essary pollution in order to exact greater
tribute from the public. This result can oc-
cur either prior to an initial agreement with
the affected members of the public, or else
subsequently—on the plea that market con-
ditions have changed so radically that the
existing agreement is irrelevant. Access to
the detailed knowledge necessary to chal-
lenge businessmen’s alleged expenditures
on research and on consultations in at-
tempting to meet public demands, or their
subsequent allegations of changes in mar-
ket conditions, is, if possible at all, likely to
be costly and to lead to prolonged litiga-
tion.

3. Culpability. A part of the recent con-
sensus was the belief that the conflict of in-
terest entailed by an external diseconomy
was symmetric in all relevant respects. The
freedom of either group to pursue its inter-
ests or enjoyments necessarily interfered
with the freedom of the other group. Thus,
if the non-smokers’ enjoyment is reduced by
the smokers’ freedom to smoke, so also, it is
observed, is the smokers’ enjoyment re-
duced by their abstaining for the greater
comfort of the non-smokers. The question
of who should compensate whom, it was oc-
casionally stated, can be settled only arbi-
trarily or by reference to distributional im-
plications.

But although they are indeed Pareto
symmetric, such conflicts may not be ethi-
cally symmetric. In accordance with the

equally sensitive man earning only $10,000 per
annum may be willing to sacrifice a maximum of
$1,500 per annum to be rid of the pollution. But
if the movement out of the area would involve him
in a loss (or in the risk of a loss) of more than
$1,500 per annum, he has to stay put and bear the
full loss in his welfare.
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classical liberal maxim, the freedom of a
man to pursue his interests is qualified in so
far as it tends to reduce the freedom, or the
welfare, of others. It may then be argued
that the freedom of the smoker to smoke in
shared quarters is not on all fours with the
freedom of the non-smoker to breathe fresh
air, since the freedom to breathe fresh air
does not, of itself, reduce the welfare of
others. In contrast, the smokers” freedom to
blow smoke into the air breathed by others
does reduce their welfare. Similarly, it may
be argued, the freedom to operate noisy ve-
hicles, or pollutive plant, does incidentally
damage the welfare of others, while the
freedom desired by members of the public
to live in clean and quiet surroundings does
not, of itself, reduce the welfare of others.
If such arguments can be sustained, there is
a case in equity for the L law, and a case
therefore for making polluters legally lia-
ble.«

4. Amenity. If, over time, transactions
costs, and perhaps the costs of regulation
also do not decline, the choice of L law or
L law may imply that for a large class of
spillovers the effective choice for society
lies between “too much” spillover or “too
little.”® If the rate of growth of spillovers

“This argument, if coaxed a little, might be
made to take a finer turn: thus, if a switch in my
demand from x to y causes either the price of
x or y to rise, it obviously affects the welfare of
others also. Nevertheless, considerations of equity
need not ignore differences of magnitude. If the
world were indeed such that a simple increase in
my demand for notepaper inflicted injury on inno-
cent families, it is likely—though the question of
equig' was far from clear—that broad agreement
could be secured on the need to develop counter-
vailing government mechanisms. If, however, the
effects of changing tastes on relative prices were
slight and random, and the costs of continually
tracing them back to those responsible were pro-
hibitive, there would be an explicit agreement or
tacit understanding to ignore them for the un-
deniable conveniences offered by a comprehensive
price system. _

“ As suggested, the adoption of L law will en-
courage the development of preventive technology
more than will L law. The “too little” will not, then,
be likely to last as long as the “too much.”

equals or exceeds** the growth of Gross Na-
tional Product, and if one assumed dimin-
ishing marginal utility of man-made goods
and increasing marginal disutility of man-
made “bads,” the prevalence of L law will
be a factor accelerating the rate at which
per capita growth of real income ap-
proaches zero, and beyond.

5. Posterity. Indeed, for a range of spill-
overs, government regulation, intervention,
or prohibition may be justified notwith-
standing an apparent consensus among the
groups immediately affected. The possibil-
ity that the damage being wrought by par-
ticular spillover effects is virtually irrevers-
ible has to be taken seriously in the new vi-
sion of our tiny and unique planet. In terms
of man’s life span, the continuing destruc-
tion of our limited resources of natural
beauty, the poisoning of lakes and rivers,
may be regarded as irrevocable. Conse-
quently the losses to be suffered by future
generations*® has to be added to those car-
ried by existing populations.

6. Information. If the pace of technolog-
ical innovation extends the time lag be-
tween the immediate commercial exploita-
tion of new products and processes, on the
one hand, and, on the other, the knowledge
of their long-term genetical and ecological
effects, there is a presumption not only in
favor of T law, but in favor also of direct
prohibition of a number of hazardous pol-
luting activities. There is a case, too;-for
public control over the adoption of new
processes, and the marketing of new prod-
ucts, in particular, chemical products. The
risks arising from insufficient knowledge of
the long-term effects of any single innova-
tion—or, indeed, the risks arising from in-

“Which is more likely, since familiar growth in-
dustries (automobiles, motor-boats, motorized gar-
den implements, chemicals, nuclear power, tourism,
etc.) also appear prolific of spillover.

“ Any discounting of the losses to be borne by
future generations, moreover, cannot be justified
on the usual arguments developed in the context of
a single generation.
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sufficient knowledge of the long-term effects
of any of a number of existing products and
processes—may well be thought slight. But
even allowing for this more favorable con-
tingency, as the number of such products
spread over the globe—and today they tend
to spread with incredible rapidity—the
chance of some uncontrollable epidemic, or
ecological catastrophe occurring becomes
increasingly probable.

XII Epilogue

Many of the considerations brought for-
ward in the last section do not, I recognize,
lend themselves easily to analytic elegance.
But with respect to environmental spillover
—the most urgent economic problem of our
fragile civilization—they are more pertinent
than those arising from traditional alloca-
tive analysis. It is not, of course, hard to un-
derstand the somewhat exaggerated weight
attached by economists to the allocative as-
pects of an economic problem as distinct,
say, from those connected with equity. For
the former aspects lend themselves nicely to
formal theorizing and, with patience and a
little finesse, impressive measures of social
losses and gains can be foisted on credulous
civil servants and a gullible public.

Yet the priority given to allocative as-
pects in real economic problems cannot, I
think, be justified; certainly not by recourse
to welfare economics. The more “affluent” a
society becomes, the less important is allo-
cative merit narrowly conceived. And in
any society in the throes of accelerating
technological change (one in which, of ne-
cessity, pertinent knowledge of the human,
social, and ecological consequences of
what we are doing is generally slight and
partly erroneous) complacency on the part
of any economist, guided in his professional
decisions by considerations alone of alloca-
tive merit or economic growth potential, is
both to be envied and deplored.
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