The Nature of Externalities

By

John O. Ledyard

Theory and Measurement of Economics Externalities, 1976



22

10.

11.

12.
13.

14.
15.

16.

17.

. Davis, O., and A.
. Demsetz, H., “Toward a Th
. Foley, D., “Economic Equilibri

. Foley, D., “Lindahl’s Solution ‘and

. Heller, W.P., “Transactions with Setup Cos

Walter P. Heller and David A. Starrett

REFERENCES

/7
. Atlqw, K. J., “The Organization of Economic Activity: Issues Pertinent/t/é the Choice

of MNket versus Non-Market Allocation,” in Joint Economic Committee, The Analysis
tion of Public Expenditures: The PPB System, Washington, D.C.: Govt.
ce, 1969, 47-64. o

e Problem of Social Costs,” Journal of Law and Economics, October
1960, 3, 1 —44. .
inston, “Externalities, Welfare and the Theory of Games,” Journal
of Political Economyune 1962, 70, 241-262.

.

. Davis, O., and A. Whinston, “On the Distinction Between Public and Private Goods,”

American Economic Review, May 1967, 57,360-373.

of Property Righ(s," American Economic Review, May

1967, 57, 347-359.
with Costly Marketing,” Journal of Economic
Theory, September 1970, 2, 276-291.
e Core of an Economy with Public Goods,”

/

Econometrica, January 1970, 38, 667

. Furubotn, E., and S. Pejovich, “Property\Rights and Economic Theory: A Survey of

Recent Literature,” Journal of Economic Lip, ature, December 1972, 10, 1137—1162.

. Journal of Economic Theory, June
1972, 4,465-478. )

Meade, J., “External Eoonomit;s/and Diseconomies in a Competitive Situation,” in A.
Arrow and T. Scitovsky, eds;, Readings in Welfare conomics, Homewood, Illinois:
Irwin, 1969, 185—198. 7

Mishan E., “The Postwar, Literature on Externalities,” Jowrnal of Economic Literature,
March 1971,9,1-28. /

Pigou, A., The Econopfics of Welfare, New York: Macmillan, }932, reprinted 1952.
Scitovsky, T., “Tw Concepts of External Economies,” Journa &f Political Economy,
April 1954, 62, 7907-82. .

Starr, R., “Qugéi-Equilibria in Markets with Non-Convex Preferences,” Econometrica,
January 1969437, 25-38.

-» and R. Zeckhauser, “Treating External Diseconomies Markets or\Jaxes?"
Discuggfion Paper No. 3, John F. Kennedy School of Govt., larvard Univ., Can
Masgdchusetts, 1971.
ey, R., “On Divergences Between Social Cost and Private Cost,” Economica,
gust 1963, 30, 309313,

“ Fo T Vedl e v

P S SRS PRI BT

Discussion

JOHN O. LEDYARD

Northwestern University

In this stimulating paper, a definition of externality is presented, three
theoretical observations are made concerning externalities, and a discussion of
remedies for the nonoptimality of market systems in the presence of
externalities, is carried out. As Heller and Starrett point out, “part of the result
is just a justification of commonly held beliefs.” However, they do accomplish,
in part, their other goal which is to “provide some additional insights into when
the problems are likely to arise, and what remedies are likely to work.” Most of
the insights they provide are valuable and deserve emphasizing even if they have
been previously recognized; however, some of their remarks are debatable. A
discussion of these issues can, it is hoped, lead to a better understanding of the
nature of externalities.

I. WHAT ARE EXTERNALITIES?

Heller and Starrett provide us with the following *“somewhat imprecise”
definition: “externalities [are] nearly synonymous with nonexistence of
markets.” I find this a useful definition. Their garbage disposal example gives
emphasis to its validity. Standard general equilibrium and welfare theory tells us
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that if enough markets exist and if consumers are locally nonsatiated (i.e., they
desire to spend all their wealth), then a market equilibrium with price-taking
agents will be Pareto optimal. Thus (taking the second assumption as holding)
nonoptimality of competitive market systems arises only when potential markets
do not exist. Since “externalities” are of interest only because they lead to a
nonoptimal allocation of resources, a theory of externalities must encompass a
theory of the existence or nonexistence of markets. Heller and Starrett’s
definition correctly emphasizes this fact.

Three primary sources of problems are identified which might operate to
hinder the establishment of a potential market: transaction setup costs, property
rights setup costs, and the absence of relevant information. There is another
source of market failure which was hinted at but not really confronted at all in
Heller and Starrett’s paper: the failure of an equilibrium price to exist even if the
market is in operation. Without dwelling on this well-known problem at this
time, let me just mention that the results contained in Section III of the paper
(that external economies may imply increasing returns to scale) indicate that
even if we establish enough property rights, pay the appropriate transactions
costs, informed markets may still lead to a nonoptimal allocation of resources
because of a failure of the existence of equilibrium. This is especially important
to recognize when considering remedies for externalities.

Finally, I should note one possible drawback to the externality definition
that they propose. It depends on an equilibrium concept and is not institution
free. That is, to identify whether an externality exists (or not) we must calculate
whether, in equilibrium, a potential market will operate or not. This in turn may
depend on such things as the distribution of initial endowments, etc. Clearly it
would be more desirable if one did not have to compute an equilibrium before
recognizing where the problems will occur.

1. SOME THEORETICAL OBSERVATIONS

Heller and Starrett make two theoretical observations in their paper. One,
contained in SectionV, is that in the absence of returns to scale a type of
externality considered by Scitovsky can be attributed to the lack of effective
futures markets. This is a valid and important observation with obvious
implications for, among other things, development economics.

A second observation, contained in Section III, is an extension of an
argument contained in Starrett [4]. The argument is basically that external
diseconomies create a “fundamental nonconvexity” in the aggregate production
possibility set. This insight is important for its implications for the existence of
tax—subsidy schemes to counteract the nonoptimality property of externalities.!

'In particular, if the production possibility set is nonconvex. one may not be able to
“support” Pareto-optimal allocations with a tax-subsidy scheme.
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Heller and Starrett seem to say that the existence of this nonconvexity implies
that “all diseconomies must be inherently public in nature.” Apparently they
have their argument backward. That is, it is the public nature of the externality
that creates the nonconvexity, not the converse. To see this let us consider a
formal argument that provides conditions under which the nonconvexity exists.
To make things simple we consider only two firms (imaginatively called A and
B) each producing a single output with a single input and one firm’s output
produces an external diseconomy for the other. (The argument is easily
generalized to many firms and many commodities.) We let Y be the feasible set
of pairs of input output plans (A, ™, xB, yB) where x is an output and y is an
input. We let

YAGR, P = (A M) 1R A, 28 yP) e T
Heller and Starrett’s argument seems to be that if %8 > x*B implies
YA@#B,yB) C YA(x*B, y*B) (ie,, xB creates an external diseconomy), then Y
cannot be convex. This is in fact not true. For example, let

Y={(A,y2, xB, y®) 1x2 +y* +xP <0, .

xB +yB <0,xA >0,xB>0,y2>0,y® >0}

Then x® creates an external diseconomy, but Y is convex as is YA(EB,ﬁB) for all
(%8, 7B). An additional condition is needed. The firm must be allowed to escape

the impact of the diseconomy through inaction. More precisely we mean that
©,0)€ YA()EB, 78) for all %8 > 0. Taking these together we have

Proposition The foll()wing three conditions cannot hold simultaneously:
8; g)iso?env;i'(f") for all B > 0.
3) TI;ere is an efficient allocation (x*, yA)in YA (P) such that
(A, p2, 7+ a Z = {4, yA, 2P}
where 2 is the nonnegative orthant of three-dimensional space and
Z={GA A, ) 1A yM e YAED)).
((3) simply states there is at least one efficient point at which an external
diseconomy occurs.)

Proof (1) implies Z is convex. Let s = A, yA,fB) be the a'llocation wh(?se
existence is guaranteed by (3),5 € Boundary Z. Hence, there exists a supporting
hyperplane to Z through s. That is, there is a vector @ = (m,, My, m3) such that
7+ r<u-s for all r €Z. Furthermore, by (3), 7 can be chosen sucén that m; >0
for i = 1,2,3. Now condition (2) implies, therefore, that (0,0, x*>) <« s for
all x*>0 since (0,0,x*B)€Z. Choose x*B >+ s/m,. Then we have a
contradiction.  q.e.d.
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Several relationships can be highlighted by this proposition. First, any two of
the conditions taken alone are not inconsistent. Second if (1) were changed to
requiring that 0 € YA(xB) for all xB e Y, B (the projection of Y on xB), it is
possible that the conclusion need not follow. This is indeed true if Y g € [0,K]
for some finite bound K. This can be illustrated by Heller and Starrett’s example
of a common green for grazing sheep. Clearly there is an upper bound on the
number of sheep the other person can have grazing. Therefore, it is perfectly
possible to have convexity in the production possibilities set even if inaction is
usually possible.

Finally, the propostion indicates that one should make a distinction between
exclusion of an extemalitx and_escape from one. By perfect exclusion I mean
that (at zero cost) Y2(x®)= VA for all xB. By perfect escape I mean that
0€ YA(x®) for all xB. No escape and no exclusion would mean that condition
(2) of our propostion need not hold and, therefore, that the “fundamental
nonconvexity” need not exist.? One is tempted, at this point, to enter into a
metaphysical discussion about the similarity and differences between escape
being possible and allowing YA(xP) = ¢ (the empty set). Rather than dwell on
the distinction I have in mind, let me illustrate with an example proposed by
Stanley Reiter. Suppose a government is willing to subsidize farmers who do
not grow poppies. How do they distinguish between those who are currently
choosing inaction (the zero input—output vector) and those who were not
producers in the first place since with reasonable capital markets anyone could
potentially be a poppy grower? The dilemma is one not allowed for by our
models of production.

1ti. A DISCUSSION OF REMEDIES

Heller and Starrett’s main point, and one that I heartily agree with, is that in
discussing remedies for correcting the nonoptimality created by externalities one
“cannot ignore the costs of the institutions in making social decisions.” In fact,
this is always a relevant consideration in any choice of institutional arrangements
for the allocation of resources. For example, it must be considered when
choosing between a centrally planned economy and a market system.> That is,
one should be interested in net optimality, the level of social satisfaction
attained after institutional costs are netted out. Heller and Starrett make these
points; however, they do not carry them to their logical conclusion. In
particular, let us look at their final example, in Section VI. The problem is to
allocate a fixed piece of land among shepherds. They state, without proof, that

? Another problem arises, however, for market equilibrium since it is now possible, but
not necessary unless Y is a cone, that losses will be sustained by firm A in equilibirum.
*See Hurwicz [2] for a fuller elaboration of these ideas.
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“of course, both of these schemes (taxes or property rights) are second best
compared to the altemative of turning the common over to a single owner.” In
saying this they ignore the costs to the single owner of operating the common as
a competitive firm. If there were no costs of administering such a firm, one
might argue that, even with externalities, the best organization of production for
all economies is that in which one firm carries out all the productive activity of
the world. Empirical evidence seems to contradict such a conclusion. Thus,
before accepting single ownership as an optimal one, one must also weigh the
costs of that institution. In particular, it may not be desirable to internalize all
externalities if there is a cheaper way to solve the problem.

IV. CONCLUSION

I find much of interest in Heller and Starrett’s paper. It should be required
reading for anyone interested in externalities. However, one must be careful to
distinguish those conclusions grounded on solid theoretical analysis from those
that are supported only by example. The latter, in many cases, raise more
questions than they answer. For example, we need more research on models into
which are incorporated the costs of assigning property rights and the costs of
exclusion.

A good paper should not only provide answers but should also lead to
provocative questions. Therefore, Heller and Starrett’s is a good paper.
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