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Many textbook authors complete their dis-
cussions of long-run supply schedules by recog-
nizing the possibility of “decreasing cost indus-
tries.” Noting the incompatibility of internal
economies and competition, authors frequently
attribute decreasing costs to external economies
that arise from input prices that decline as in-
dustry output expands. Pushing the explana-
tion back to the behavior of input prices
naturally raises the question of the cause of de-
creasing costs for input suppliers. External
economies in the output industry cannot be
ascribed to external economies in the input in-
dustry since this involves infinite regress, and
the existence of internal economies in the input
industry implies monopely. Thus, the absence

of alternative explanations in many expositions -

suggests that authors picture inputs as being
supplied by monopolists who experience in-
ternal economies and sefl larger quantities at
lower prices. In this article it is argued that a
general case for decreasing costs cannot be
based on this circumstance.

The argument against attributing decreasing
costs in an output industry to internal econo-
mies experienced by a monopolistic input sup-
plier consists, first, of a demonstration in Sec-
tion I that there is no output supply curve if
inputs are bought from a monopolist and that
this circumstance, therefore, cannot provide the
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basis for the negatively sloped long-run supply
curve of a decreasing cost industry. Second,
since this demonstration may appear te dispose
of a substantive question by an appeal to a
definition, a less rigorous interpretation of de-
creasing costs is considered in the following
section. Here it is shown that, aside from the
fact there is no output supply curve when in-
puts are produced monopolistically, the exis-
tence of decreasing costs in the input industry
is not sufficient to ensure that a competitive
output industry can produce a larger output at
a lower price. In fact, the quantity of a com-
petitively produced commodity may decline
when the demand for it increases if that com-
modity is produced with z monopolistically
supplied input, even if the input is produced
at declining marginal cost. Conclusions appear
in the final section.

I. Monopoly Input Pricing and
Competitive Supply

In the following model of a competitive in-
dustry that buys an input from a monopolist,
we make the following assumptions:

{a) the demand for product X is represented
by

px=r(x,2) Y

“where x is the quantity of product X, X\ is a

P13

shift parameter, the partial derivative f,. is nega-
tive, and the partial derivative fy is positive;

{b) X is produced using two inputs, A and B.
The X industry is competitive and is the sole
purchaser of input 4. All firms producing X
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are identical. Furthermore, for each such firm
there is a unique level of output, independent
of industry output, at which average cost is
minimum;!
(c) input 4 is produced by a monopolist; and
(d) input B is supplied to the X industry com-
petitively and at constant long-run supply price.
The assumptions in {b) imply that

x =H(a,b) 2)

is the X industry’s production function where
x is quantity produced, and a and b are the
amounts of the inputs A4 and B used by the
entire X industry. Furthermore, since average
cost is minimum at the same level of output for
all firms, 2 change in output demand that re-
sults in, say, a doubling of the industry’s output
will result in a doubling of the number of firms
in the industry and, therefore, of ¢ and b.
Therefore H is homogeneous of degree one.*
Finally, since finear homogeneity implies that
the isoquants corresponding to H are sirictly
convex within the relevant ranges of input
usage, partial derivatives have the following
signs:
Hy Hy, Hyp > 0,
and
Hopy Hpy <0.

Long-run competitive equilibrium for the X
industry implies that profit maximization will
yield zero long-run profits across the industry,
ie.,

1When the expenditure elasticity of an input is equal
to one, the minimum average cost output remains un-
changed in response to changes in the price of that
input [3, 6]. The definition of expenditure elasticity
implies that its value will equal one for all inputs in
the case of a homogeneous production function re-
gardless of the degree of homogeneity. Therefore, a
sufficient condition for our assumption o be true is
that each firm’s production function be homogeneous
aof any degree.

2 Agsuming conditions that imply a lineazly homo-
geneous production function for a perfectly competi-
tive industry is not uncommeon in the literature. [1:4,
p. 84;:8;9,pp. 209-12].

XPx sza'i'pBb (3
and
pApr=Ha/Hb. 4)
Assumption (d) above implies that
Pg= Pg- ()

Equations (1)-(5) can be used to derive the
X industry’s demand for 4, which is the de-
mand faced by the monopolistic supplier of A
since the X industry is the sole purchaser of 4.
Profit maximization by the monopolist requires
that

R(a,pg, \) = C(@), (6)

where R is the function describing the monopo-
list’s marginal revenue curve and Cis his mar-
ginal cost function. We require that the second-
order condition for profit maximization be
fulfilled in equilibrium, ie.,

R,- €,;<0.

The resulting system of six equations can be
solved for x, a, b, py, P4, and pg, yielding the
long-run equilibrium values. An increase in the
parameter A will result in new equilibrium
values of x and py. Furthermore, if the
monopolistic supplier of input A4 experiences
decreasing costs (if C, <0), it is possible that a
higher value of x will be associated with a lower
Py {dpy /dh < 0). It is not correct, however, to
interpret the new equilibrium pair as lying on a
declining X industry longrun supply curve.
This is so because there is no X industry supply
curve in this model. That is, the system of
equations (1)-(6) allows us to determine the
quantity of X that will be supplied for any
given output demand function (1), but not for
any given output price, as required by the defi-
nition of supply. A demand function for X is
necessary for solving the system because a de-
mand curve for 4, which is necessary for de-
riving (6), cannot be derived without knowing
the whole demand function for X. Knowing
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just the price of X is not sufficient. Thus, al-

though internal economies experienced by a’

monopolistic input producer may well result in
2 fa]? in output price being associated with a
rzsfe In output quantity as demand increases,
this cannot be interpreted as a negatively
sloped output supply curve.

I Perverse Response of Output to
Changes in Demand

_ As noted above, it is possible for an increase
in the demand for X to result in a decline in the
p-rice of X. Aside from the fact that this possi-
b11.ity cannot be interpreted as declining supply
pncf:f it is not even correct that decreasing
marginal costs in the input supplying industry
are a sufficient condition to ensure that an in-
crease in the demand for X will produce a de-
cline in the price of X. Tt depends, of course
on whether marginal costs in the 4 industry=
decrease sharply enough to offset the increased
difference between price and marginal cost that
may result from a demand increase. If marginal
costs do not decrease sufficiently, then an in-
crease in demand for X will produce a rise in
both the monopolistic price of 4 and the price
of X in spite of 4’s declining marginal costs.
_ It is also possible, but less obvious, that an
1ncre_ase in the demand for X may result in a
c‘ieclme in the quality of X produced and an
incregse in its price even if industry 4 experi-
ences decreasing marginal costs. We use the
model developed in the previous section to
demonstrate this possibility.
Substituting equations (1), (4), and (5) into
equations (2), (3), and (6) yields the following

three equations in the three variables x, @
and b: o

xf(x, 7\) - aﬁBHa/Hb_ ﬁBb =0 (7)
x-H@,b)=0 (8)

R{a.Pg, M) - C(2)=0 ©)
Taking the total differential of each of these

equations then produces:

(f'l‘xfx)it _ H,Pg N Habpa _ HH o Pga
B, H,  m |”

B Hyppge H Hypbpa  _
- + Dy

y HE
db = ~xfyd\ (10)
dx - Hyda - Hydb = 0 (i1)
Ryda - Cyda = -Rydh (12)

Ip mattix form, this system of differential equa-
tions can be written as follows:

Ff fj’z (HyHygtt - HogHiya - HyH,)
1 -H,
0 R,-C,
H.H
Pa —ifbe”—a— %"{i:~ 1 dx ~xfyd\
-Hy da| = 0
db ~Ryd\
(13)

Let A represent the determinant of the matrix
gf coefficients and let z;; be the element in the
ith row and jth column of this matrix. Then,

A=Re~ C) s+ Hy [ f+x1]). (14)

Notf? ti?at the second-order condition for profit
max1.m12ation by the monopolist producing 4
requires thaﬁ (R, - C;) be negative. Further-
more, since Pg/Hy = fand H,, = ~bH 3 la,
Z13 =-§B(H3bea/H§ - Hypa/Hp- 1)
- = bebx.,/Hb -~ Pg. (IS)
Therefore,

213t Hy (F+xfy) = x(fHpp[Hy + Hy fy),  (16)

which is always negative. Hence, A must al-
ways be positive.
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Solving (13) for dx and da using Cramer’s
rule yields:
dx _Ra(z1nHp - z3H,) - HyxhilRa~ Co) an
D (R~ C)x(HplHy* Hy )

and
di___Ra a8
dn R~ G,

Clearly da/d will be negative (.mly when (but
always when) R, is negative, 1.e., o'nly 'when
the marginal revenue curve for A shifts in the
opposite direction from the demand curve for
X. That this is possible follows from the feTct
that matginal revenue curves do not flecessarﬂy
shift in the same direction as their demand
3

Cl'llsl‘;:&cases for which dx/d\ is ne.gative. are
more restricted but nevertheless Poss1ble within
the assumptions of our model. First of ali,

20 Hy - 213Hy = ~Hppx[* [Pae (19)
which is always positive. Furthermore,
Hoxfr(Ry~ Co) <0 (20)

3Consider a monopolist facing the demand curve
px=fx, ). Then MR = f + xfy and
aMR
e e 4 xFon.
A I 1758
i = i lasticity of demand,
Letting n = f/xfx be the price elastl
the pregceding ex';ression will be positive only when

P P AR LN
-}_>(Mﬂ) fx ’

or, multiply by dx, when

f?\d?x ~ _1_ Feadd
——f_ > n fx ’

i n the percentage vertical shift is greater thgn
%:.}?; ;‘Z‘l-(l:iuct ot? (1/n) and the percentage change tin
slope. Thus, if the demand curve b_ecomes.; sufhf.igxenr ¥
steeper at the appropriate qua:ntlty. as 1t sBI tsidtligg,
marginal revenue at that quantity wﬂl. fall. o; ne
mentions the disappearance of a substitute gzc;g -360]
example of when this might happen 2. ppi) 29 an&
Note that if f is a linear function of x both 76 of and
after the shift (which means that Far=0), hen
aMR/[dn =[5, at every quantity ax}d ma;glpai reve
will always shift in the same direction as price.

EASTERN ECONOMIC JOURNAL

Therefore, dx/d\ will be negative only when

N Ra G g
Zqu - zlﬁHa

(21)

i hat the elasticity of
Using (19) and the fact t
substitution between 4 and B can be expressed

as?

0= Hy/Hypx, (22)

this condition reduces to:
H
Rh<-fi bl g (R,- C<0, (23
f H

which is equivalent to requiring that

da < ﬁ b E’-{ o <0,

dh f H
i.e., that dajd\ not only be negative, but also be
sufficiently large in absoh;te vaii:le tha_t th{e
profit level of each X-producing firm wﬂl fall
below zero (since py is Simuitaneousl?l rising).
The decline in the quantity of 4 relatn.re. to the
increase in the price of X that is sufficient to
produce this reduction in profits can be found

by multiplying (24) by -fifra to obtain

dg,’a be
- > [
HdNf — atl

Thus, given a positive change in .?\, X will fall if
the ratio of the resulting (negative) per.centag‘e
change in A to the perceniage change.: in py is
greater than the product of the relatnl'e sl.uaress
of the inputs and the elasticity of substitution.

(24)

g>0, (25)

fI1. Conclusions

Many text authors attribute negat.ively sloped
long-run industry supply curves to input prices
that decline as industry usage increases. It may
be true that a competitive industry can buy

48ee Henderson and Quandt, p. 86, for th?1 prtc_»grt;
that this is true for all linear homogeneous pto ucti
ions. .
fu? glt(l)?e that if H is such that there are 1o pos_sﬂ{)}ﬂxtia;
for substitution between A and B, then a=0, al
dx/dn will be negative whenever da/dX is negative.

R i L
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larger quantities of an input at lower prices if
the input is produced under decreasing cost
conditions by a monopolist. Section I shows,
however, that there is no longrun industry
supply curve in this case and that the case,
therefore, fails to provide an explanation for a
negatively sloped industry supply curve.
Defining a decreasing cost industry as one

that has a negatively sloped long-run supply
curve seems consistent with the usual defini-
tions of constant and increasing cost industries.
Some authors, however, appear to give the de-
creasing cost label to a circumstance in which
one equilibrium has a lower price and higher

quantity than another, even if the two com-

binations do not lie on a comectly defined

supply curve. Even under this less rigorous

definition, an explanation for decreasing costs

that relies on inputs being produced under de-

creasing costs by a monopolist encounters diffi-

culties. It has been shown in Section II that a

competitive industry may respond perversely
to an increase in demand even if it buys inputs
{from a decreasing cost monopolist,

An explanation of decreasing costs that is
frequently employed by text authors has been
found wanting. In the Viner [10] classifica-
tion, this leaves external economies that are
technological rather than pecuniary as a pos-
sible explanation. Yet technological economies
that can be attributed solely to the increased
output of one industry are probably not suffi-
ciently comrmon to p;ovide a basis for a general
case of decreasing costs, In fact, authors who
rely on this explanation almost invariably stip
into examples of what Marshall called “those
external economies which result from the gen-
eral progress of industrial environment” {5,
p- 365]. Thus, instead of straining to produce
the economic curiosity of decreasing costs in
the static context that is proper to micro-
economics, authors should limit the list of
possibilities to increasing and constant cost in-
dustries while saving explanations of historically
declining costs for books on development,
where the phenomenon can be correctly at-
tributed to events that occur with the passage
of time rather than with increases in output.
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