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Abstract: In the classca development of economic equilibrium and efficiency, transaction codts are
seldom consdered. This study develops a micro-market modd of an agriculturd market based on qudity
differences. The study then develops a model of market structure based on the New Theory of the Firm.
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1. Introduction

The evolution of a rigorous framework for
microeconomic markets represents a mgor accom-
plishment of economic theory in the twentieth century.
Mathematica proofs of the efficiency of the market
can be found in asingle market context in Samuelson
(1947). Arrow and Debreu (1954) then extend the
proof to demongtrate that the genera equilibrium
formed by including dl goodsyiddsasocidly efficient
dlocation of goods. However, these advances tend
to ignore a criticd feature of the modd. Specifically,
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they providelittlediscusson of the market itsdlf. Most
discussions rely on the existence of a mythical

“Wadrasian Auctioneer” that costly matches bids and

quantities until the price vector baances the quantity
supplied with the quantity demand. In redity, weknow
that markets are not costless. Sdlling any commodity
involves direct and indirect costs. The direct costs
areobvious. A grocery soreincurscostssuch asrent,

wages, electricity, etc. However, indirect costs may
prove more sgnificant. Indirect costs may appear as
simple extensions of direct cost. For example, a
grocer’ scost may include the opportunity cost of shelf-

space ingtead of an alocated rental cost. From the
buyer’ s vantage point, the search cost may be signifi-

cant. For example, in Akerlof’ s(1970) discussion the
buyer balances the search cost for a camera with the
anticipated gain of finding alower price. The potentia

sgnificance of these codtsisdartling becausethey exist
within a well-defined consumer channd. This paper
examines the implications of these transaction codts
within the context of agricultura markets by compar-

ing the market structure for grain crops and livestock
inthe United States. Theloca eevator dominatesthe
farmer market for grain in the United States. The
farmer sdlsgrain by ddlivering it to aloca devator at
aquoted price. Thispriceistypicaly based onana

tiona pricefor grain (such aswhest in Kansas City or
Gdveston, Texas) plus an adjustment for quality less
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trangportation and handling. Theonly auctioniswhether
the farmer chooses to trandfer title to the grain at the
dated price. This system can be contrasted with the
higtorica reliance of livestock producers on auctions.
In this marketing channd, the price of animasiis de-
termined by the interaction of severd buyers with the
sler. While the buyer may base hisbid on anationd
market and transaction cog, thereisa priori under-
ganding. In this paper, we argue that this result is
conggtent with indirect transaction cost implied by in-
formation. It isour further contention that Snce both
the direct transaction costs and indirect transaction
cogsarefunctionsof technology, that the market struc-
ture is dynamic.

This paper is divided into four sections. In the
first section, we provide a brief review of the eco-
nomic theory of auctions. The second section then
develops a theoretica model to explain the choice of
market structure based oninformational content. Spe-
cificaly, we hypothesize two potentid market struc-
tures. In thefirg structure, information on the quaity
of agood is objectively discernable while in the sec-
ond structureinformationislessobjective. Findly, the
fourth section of the manuscript examines the poten-
tid for verticd integration. Following the New Ingtitu-
tiona Economicsliterature, the balance between trans-
action costs and diseconomies of scope determines
the degree of verticd integration. Theform of market
ingtitution directly affects the transaction costs. Thus,
because of increased uncertainty in qudity, markets
with higher transactions costs should embody relatively
more verticd integration. This section also examines
the role of a new technology. The emergence of a
new technology may significantly reduce the transac-
tion cog, yielding a more highly integrated marketing
channd.

2. Economic Theory of Auctions

Milgrom (1989) presents an overview of auc-
tionsand bidding. He tracesthe theoretica develop-
ment of auction theory to thework of Vickrey (1961).
Thisearly work developed the conditions under which
an auction would yidd an equilibrium willingness to
pay and typicaly contrasted severd dternative forms
of auction mechaniams. Specificdly, the theoretica
literature compares the pricing derived from an ora

English auction (where bidding startsfrom alow price
and successive bids reved tha buyers are willing to
pay more), an ord Dutch auction (wherebidding garts
at ahigh price and the auctioneer decreases the price
until a buyer is willing to pay the staed price), and
various seded bid Srategies. Most of this literature
suggedts that each auction yidds smilar fina prices.

Another facet of auction theory isthe “winner’s
curse” Thewinner'scurse grows out of the assump-
tion that each potentid buyer’ shidisbased on aBaye-
San probability dengty function. Under this scenario,
the agent with the winning bid may be the one that
possesses the least information regarding the vaue of
contract. Specificaly as stated by Milgrom “Even
though each contractor’ sindividud bid isunbiased (that
IS, equa on average to the expected cost), the lowest
bid is biased downward.” (p. 5)

3. Information and Market Structure

Following the tradiitiona abstraction, amarket is
composed of asupply curvewhich representsthe quan-
tity of a homogeneous good that will be offered for
sde by numerous producers at any given price and
the demand curve which represents the quantity of the
homogeneous goods that will be purchased by nu-
Merous consumers a any given price. Market equi-
librium is the price-quantity combination that equates
the total quantity supplied by producers with the total
quantity demanded by consumers. The consstency
of the observed market with economic theory is a
meatter of perspective. One could assume that the
demand for grain at thelocd devator is perfectly das-
tic. Specificaly, wecould assumethat thelocd deva-
tor could sdll any quantity of grain a the nationa price
less trangportation cost. Smilarly, if we assume that
the quantity of cattle offered for sde in a pen is per-
fectly indadtic, then the market price generated by the
competition between buyersiscongstent with the typi-
cd market Sory.

As a garting point, assume that the vaue of the
commodity to the buyer, V, is afunction of some a-
tribute, x. Next, we assume that X is not perfectly
observable, but has an imperfect observable measure,
v. Defining the error in observation as g, the vaue of
the commaodity to the buyer can be defined as



EgV(x)g=Egv(v- e)g (D)
where E[.] isthe expectation operator. Giventhisfor-
mulation, there are two ways to vaue the commodity
basad on the uncertainty with regard to qudity. The
fird isto assumerisk averson. Following the generd
approach of Pratt (1964) the expected va ue becomes

Egv(v-e)g=V(v %Vtﬁ(vs +o(e?) 2
whereV ¢(v) isthesecond derivative of thevauefunc-

tionat v, s? isthevarianceof thequality measure, and
o(e®) isathird order gpproximation error. Under risk
averson, the market price declines as the uncertainty
increases. A second assumption would be that lower
than expected quaity imposes some cost on the seller
while higher than expected quality has no direct pay-
off. Inthe case of the wheet market, wet grain would
impose additiond drying cost on the devator while
dry grain does not yield a premium.

To make comparisons between the markets,
we assume that the measurement error isafunction of
technology. Mathematicdly, we assume

EQv(v-e)g=V(v %Vtﬁ(v

2
where ‘Hse_(T) £0 &

T
where T isthelevd of technology. Thus, astechnal-
ogy improvesthe buyer is better able to ascertain the
qudlity of the product and the rdaive vdue for any
observed leve of qudity increases.

Letting E[V/(v-€)] be the market price, p, and

V(v) be someindex price, p', the market equilibrium
condition becomes

D(p' + f (sj(T))) S( p' +f (sj(T))) =0 (4)
where D(.) is the consumer’s demand function and
S.) isthe producer’ ssupply function. The market price
is then determined by supply and demand conditions
in the loca market and the measurement error. Intu-
itively, as the measurement error increases the price
discount relative to the market index increases, even
though the local market continuesto clear.

The differences in loca markets then grows

out of the shape and content of f (S §) . Expanding
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the market demand and supply equilibriumin equation
(4) to include the posshility of multiple buyers and
slers

a0+ (s2))-45(F) =00

where f; (S 3) denotesthe measurement error of each

individua buyer and p° denotes the market clearing
price offered to dl sdllers. The quantity of commodity
purchased by each sdler is then a function of his or
her respective measurement error. Thereatively larger
the measurement error, the smaler the consumer sur-
plus generated by the buyer.

Inthissysem sdlersprefer ether the dimina
tion of measurement error, or an increase in the num-
ber of buyers. Naturdly, as the measurement error
declinesthen p* approaches p'. Theresult of anin-
creased number of sdlers can be judtified if we as-
sume that measurement error is a random function.
Thus, asthe number of sdlersincreases the probabil-
ity of one sdller possessing alower measurement er-
ror increases.  This produces the same result as the
winner's curse from auction theory. However, we
assume tha risk averse buyers will not bid the full
mearket price under quality uncertainty. Thus, instead
of the winner's bid being biased downward, as the
sample grows in this model the winner’s bid ap-
proachesthetrue market va ue Since the measurement
error declines.

The question of auction versus administered
prices within this overdl framework depends on the
cost of each mechanism. Even as the measurement
error gpproaches zero, the sdler is till better off with
alarger number of buyers. In order for administered
prices or pricing rules to be preferred by the sdllers,
we must introduce a marketing cost. The net margin
to each marketing mechanism based on the measure-
ment error problem can be defined as

p =§§Di(pi +f, (Sez(T)))ép* -C(No) (6

where C(N,,) is the cost of developing a mechanism
with N, buyers. These costsmay include either direct
cost, such asyardage and transportation in the case of
livestock, or opportunity cost, such asthetime vaue
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of money in waiting for the next auction.

Differentiating equation (6) with respect tothe
number of buyerswould yield the optimum number of
buyers. Administered pricing would be optimd if the
optimal number of buyersislessthan or equa to one.
Maheméticaly, let

D'(N)=& % D(p +1(s2(T))). (0

Then differentiating (6) with respect to the number of
buyersyields

o _TD(No) TC(No) g

N, N, N, - (8)
Based on the mode development, we assume that
10" (N,)/IN, >0 and TC(N, )/TN, >01 Given
that the optima demand islessthat or equa to one

1 (No)| _ 1C(N,))

MNo [ Mo

with an egudity if the optimum number of buyersis

one. If the optimum number of buyersislessthan one
we are left with two possbilities Fird, the market

1 Taking the second assumption first, we assume that it
is codtly to bring another buyer into the market. This
may imply such smpleassumptionsasthe cost of building
alarger auction barn, the cost of verifying buyer credit,
etc. The assumption regarding the return to the mar-
gina buyer is dightly more problematic. First, we as-
sumethat the buyer’ sdemand curve is nonnegative and
downward doping. Thus, for any buyer i

o5+ 1(s2(T))) 0.

This must also hold for the last buyer (N). The prob-
lem then becomes one of ordering. If all the buyers
have an identical demand curve, the issue is the order-

ingof (S S(T)) . Without loss of generality, we can
order these in ascending order

fl (S S(T)) £ fz (SS(T)) £ fND (Se2 (T))
which implies that the last buyer yields the smallest
amount of information. Combining these two results,
the last buyer will have a nonnegative demand for the
output such that the overall change declines asthe num-
ber of buyersincreases. The last buyer added has the
largest measurement error and, hence, the smallest de-
mand if al buyers have identica demand functions.

supports a non-zero quantity. This implies that the
profit in equation (6) is podtive with zero buyers.
Second, themarket isnot economicaly feasblewhich
isindicated by anonpostive profit in equation (6) with
zero buyers. If ether the optima number of buyersis
oneor if theoptima number of buyersislessthan one,
but the market yildsapostive profit, theoptima num-
ber of buyersisone and the system degeneratesto an
adminigtered pricing system.

In this case, the margina vaue of an additiona
bidder is smal because of the accuracy of measure-
ment. However, aso embedded in thisformuletion is
the choi ce between using larger, centrd, livestock auc-
tions or locd auctions. Undoubtedly, the larger auc-
tions imply a smaller measurement error.  However,
the cogt of obtaining this premium may be more than
offset by increased transportation costs.

4. Transaction Costs, Auctions and the I nter net

Recent developmentsin thetheory of thefirm by
Williamson (1975), Grossman and Hart (1986) and
others have extended Coase’' s (1937) origind frame-
work by attempting to describeverticd integration with
transaction codts. In this framework, the ingtitutional
sructures of firms are determined by baancing po-
tential diseconomiesof scope againg transaction codts.
The diseconomies of scope areimplicit in the difficul-
tiesof managing large entitiesand grow out of the sepa
ration of management from operations (the number of
levels to the factory floor), interna rent seeking by
middle management, etc. Transaction costs may be
the result of a variety of factors. In Coase and
Williamson, transaction costs may result from market
power and limited information. Grossman and Hart
cometoasimilar transaction cog, but citereationship
specific invesments. In the current study, we offer a
dightly different perspective on the new theory of the
firm. Specificdly, we examinetheroleof thetheory of
the firm in the development of amarketing channd.

As agarting point, we present two extremesin
the organization of amarketing channd. Thefirst sce-
nario isacompletely centraized marketing channe as
embodied by theformerly centraly planned economy.
Inthischanne, asingle entity controlsdl the decisons
regarding the production, digtribution, and pricing of a
single good. At the other extreme, we hypothesize a



completely atomistic market where different economic
agentscontrol each transformation (either transforma:
tion by production or transportation). Atthisleve the
potentid gainstoinditutiona changearegpparent. Both
market organizationsmay beduggishinreaction. The
centradly planned organization may suffer from diffi-
culties in internd control. On the other hand, each
atomigtic unit may adjust readily, but severd transac-
tions may be required to transmit production and dis-
tribution sgnasthrough the channd. Ineach case, we
could hypothesize thet the inefficient indtitution could
be replaced by an aternative organization that resulted
inlessorganizationd cost (the sum of transaction cost
plus diseconomies of scae).

Thus, inthe centrdly planned economy, thesingle
market entity could be chalenged by a market struc-
ture with two firms one that focused on production
and the other that focused on distribution and market-
ing while the atlomidtic structure may be challenged by
an dternaive market structure that involved integra
tion between transportation and marketing. In fact,
both changesin market structure were observed dur-
ing the nineteenth and twentieth centuries. During the
nineteenth century, atlomidtic firms in the areas of all,
gted, and railroads experienced sgnificant centraiza
tion, athough some of the pressuretoward centraliza-
tion wasdriven by imperfect competition. Ontheother
hand, the age of the corporate conglomerate came to
an end in the 1980s and early 1990s as large corpo-
rationswere purchased to be split up into smdler parts.
(In the jargon of the day, the company’s book value
exceeded its stock vaue).

Factors such as the discrete nature of firms and
the infrequency of firm sales suggest thet any resulting
market channd will not equate the margina cost with
the margina bendfit of organizational change exactly.
In dl likeihood, however, the margind benefit (mar-
gind gain of a dructura reorganization less the mar-
gind cogt of an organization) will be less than the ad-
jusment cogt. Thus, a any one point in time the mar-
ket structure for a particular commodity will be sta-
tionary.

Two implications of the imperfect adjustment
process for the market channels are that the current
market sructurewill likely be path dependent and Sg-
nificant changes in the market structure may grow out
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of technologica change. The path dependence of the
market structure is based on the frictions introduced
by past winners. One example of path dependenceis
when winning a past bid (Schumpeterian tournament)
gives an advantage to the firm in a future tournament.
Williamson discusses this facet of path dependencein
the computer industry. While Internationad Business
Machines (IBM) had a dominant position in the mar-
ket for mainframe computers during the 1970s, it
lacked the incentive to introduce the Microcomputer
(eventhough it had the technology). Theintroduction
of the Microcomputer would sgnificantly affect its
exiging market for mainframes. However, once an-
other company introduced the Microcomputer, IBM
found it advantageous to chalenge the entrant in the
new market. Inthe marketing channd scenario, apast
winner may dready have an advantage through sunk
costs such as granaries, warehouses, etc. Thus, the
next sructure of the vertical channd will most likely
include mgor players from the current structure.

A basic factor that could cause changes in the
marketing channd is technologica change. In the
Coasan framework, technological change could af-
fect the boundaries of the firm ether by changing the
diseconomies of scope or transaction cogts. If the
technologica change made it possible to manage a
more diverse business structure, it could reduce the
diseconomies of scae and, thus, yield pressure to-
wards integration. However, a technologica change
that reduced the cost of tranamitting information (bids)
could reduce the transaction costs and decresse the
degree of integration. In either case, the tota amount
of processing would remain unchanged, but the agent
doing the processing would change.

Thisredlocation of processng isthe primary in-
terest of thisstudy. Inthe past, farmershaverdied on
local devators to set the market, arrange transporta:
tion for grain, and provide storage. A changeinrda
tiveinformation may cause one or more of theseroles
to be retained by the farmer. Specificdly, a techno-
logical innovation may either decresse the economies
of scale or transaction cost leading the farmer to do
the actua marketing function. The devator may ill
provide storage and arrange transportation, but the
farmer may enter into a contract for ddlivery.
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Such a change may be the ultimate result of the
Internet and E-Commerce. Internet posting of offer
pricesfor grain a termind or grain millscould result in
more direct farmer marketing. Linking this scenario
with theauction mode presented in the preceding sec-
tion, the advent of E-Commerce may provide an d-
ternative (challenger) to the current market structure.
Spedificaly, E-=Commercemay makeit possbleto bring
more buyers and sdlers together which would yidd a
reduced measurement error.  The reduction in mea:
surement error implies higher producer surplus.

5. Conclusions

The economic theory of the efficiency of mar-
kets has been well established. However, this theory
typicaly does not address the exact market mecha
nisms. Specificaly, in the case of agricultura markets
severd firmsareinvolved inthe marketing channd from
the farm to the consumer. Severd factors within this
market channd can have sgnificant impacts on mar-
ket efficiency and the dlocation of economic rents.
Thisstudy briefly reviewsthe economic theory of auc-
tions and then congtructs an dternative mode! for de-
termining thenumber of biddersinagiven market based
on the information on qudity. Building on the theory
of the micro-market, we then examine the question of
inditutiona changewithin the marketing channd. Fol-
lowing the New Theory of the Firm as proposed by
Coase, Williamson and Grossman and Hart, we con-
clude that technological innovationswill change verti-
cd integration in the channd if it reduces transaction
cost relative to the diseconomies of scope. The ad-
vent of the Internet has the potentia for such redign-
ment.
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