MORE METHODOLOGICAL NOTES ON
WELFARE CALCULUS

By Yuval Shilony*

A recent exchange in this Journal between Raymond Jackson and me (Jackson,
1981; Shilony, 1981) left the issue of the correct measurement of the welfare gain due
to public transit subsidy (and probably some readers) in suspense. It seemed that two
methods were competing for legitimacy: (1) utility improvement or increase in
consumers’ surplus, and (2) reduction in dead-weight loss or congestion cost.! The
question also arose whether we should use for the measurement pre- or post-subsidy
demand curves. The problem is again presented, and the two questions are then taken
in turn,

THE PROBLEM

Figures 1 and 2 illustrate the problem. Car users consider the price, i.e., average cost
ACy, to be their marginal cost, and with demands D,;, and D,, choose to drive H,
car-passenger miles and to be located at points L in Figure 1 and C in Figure 2. A
subsidy of size S is now given to public transit; this reduces its price from B to 4.
Through the interaction between the two markets, the subsidy causes both demands to
go down to D,,, and D, and the new equilibrium is at points G and J. The problem is
how to measure the welfare implications of the subsidy.

TWO METHODOLOGIES?

The issue of supposed coexistence of two methodologies, maximisation of utility and
minimisation of dead-weight loss, can be settled on a priori grounds without reference
to any specific problem. First, it is useful to remember that the much-used words
“inefficiency” and “misallocation” have no meaning whatsoever except in relation to
some objective. In other words, dead-weight loss and congestion cost are not
independent measures like temperature and weight. They are measured, instead, in
terms that are determined by the presumed objective of maximising utility, in its
money equivalent, without regard to distribution. Therefore, if the reduction in
dead-weight loss or congestion cost or misallocation is measured correctly it must be
equal to the gain in utility. The two methodologies are at most two ways to measure
the very same thing. But, as the next section points out, there are many more than two
such ways.

* Department of Economics, Bar-Ilan University, Ramat-Gan, Israel.

! Jackson (1981) wrote: “This matter is not easily settled, since the literature seems to support the use
of both techniques” and he went so far as to say “However, the minimisation of misallocation measure
is not necessarily consistent with the maximisation of utility.”
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Demand and Cost Curves in the Public Transit Sector
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Paths of Price Change

PATHS OF PRICE CHANGE

The demands for the two alternative modes D, and D, are interdependent, so as we
move along one of them the other one shifts. Therfore the measurement of consumers’
surplus in both of them calls for the use of line integrals.? That use goes back to
Hotelling (1938). It means that we consider as the demand curve in each market the
locus of quantity-price points resulting from the simultaneous change of both prices,
and we measure the change in consumers’ surplus under it. Our subsidy changes the
price of H from P, to P,, and that of T from B to 4. Figure 3 shows that change as
movement from initial point ¥ to terminal point N in (P, P,) space. The movement
from V to N can be done in infinitely many paths. In Shilony (1981) I chose the path
VON, changing first P, and then P,,. Accordingly, the combined consumers’ surplus is
ABCD along D, in Figure 2, holding P, = P,, plus P,P,FG along D, in Figure 1,
holding now P, = A. From that one has to subtract the cost to taxpayers ABEJ which
is the sum spent on the subsidy.? Similarly, if one chooses instead the path VRN one
gets P,P,LM plus ABIJ, and again ABEJ has to be subtracted. Before turning to the

2 A good reference for the concept of line integrals is Apostol (1960). For a recent use in a problem
like ours see Glaister (1974).

3 This subtraction has to be done because a subsidy is not a pure redistributional act, as Jackson
(1981) seems to argue. A dollar collected from a taxpayer is worth one dollar to him, but a dollar spent
on a subsidy is not worth one dollar to consumers, and our whole exercise is concerned with how to
measure that difference.
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principal point of how and when the choice of a particular path matters, and which
path is most “correct”, let us see a third, intermediate, example of a path. One could
displace the equilibrium continuously by changing the subsidy continuously from zero
to S. In that case the quantity-price loci would be LG and CJ respectively, and the
resulting welfare change P,P,LG plus ABCJ minus the subsidy ABEJ.*

One can verify that these three versions of the estimates of welfare change (and all
the infinitely many other estimates possible) are equal in the explicit example in
Shilony (1981). That, however, is not true in general. When it is true, the line integrals
are said to have the property of path-independence. Silberberg (1972) has shown that
the consumers’ surplus is path-independent if, and only if, the utility function is
homothetic. In other cases we have an unfortunate situation where the choice of a
particular path (which must be an arbitrary choice and which is of no consequence to
the consumer) makes a difference to our estimate of the gain. That is an index-number
problem of measurement. In other words, in such cases the consumers’ surplus is
unmeasurable. Nevertheless, that ambiguity in the concept of consumers’ surplus may
not be serious for practical purposes under certain bounds on the elasticity of income:
see Willig (1976). The choice of pre- or post-subsidy demand curve, if done correctly
and consistently, is, then, a choice of a particular path for the line integral of
consumer’s surplus.

Note also that there is little justification for dividing the welfare gain into two
components and talking about a separate gain in the private transport sector and one
in the public transit sector. The reason is that that very division of the gain depends on
the particular path chosen to change the prices, as is seen in the examples given.

EDITORS’ NOTE
As it is agreed that the point has been reached in this exchange where there is no real
disagreement between the two approaches taken, the exchange is closed.
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