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Findings

« Technological change, adjustmentsto risk, and
transaction costs have been primarily respon-
siblefor the changesin the structures of the U.S.
livestock and poultry industries.

e TheU.S. beef industry isunlikely to evolvetoa
structure similar to that of the poultry and pork
industries because of differencesin economies
of size, risks, and transaction costs.

Introduction

TheU.S. livestock and poultry industries have
undergone significant structural changein recent
decades. Both the broiler and hog industries have
evolved to astructureincluding vertical integrators
that contract with producersto raise animals under
strict specifications. In both industries, technol ogical
change hasbeen rapid, leading to consi stent quanti-
tiesand qualities of productsthat meet consumer
demand. The U.S. beef industry has evolved toward
greater vertical coordination, but the structure of
today’ sindustry isvery different fromthat of its
competitor industries. Thisstudy examineswhy the
structure of the beef industry differsfrom its competi-
torsand providesinsight asto how the industry might
be structured to better compete.

Three major trends are apparent in the three
industries. First, firm sizeshaveincreased dramati-
cally inrecent years, especially in the hog and broiler
industries. Thishasbeen primarily because of rapid
technological change associated with raising hogsand
broilersindoors. Second, consumption patterns have
changed over the past 50 years, with poultry per
capitaconsumption increasing dramatically, while
beef per capitaconsumption has decreased sincethe
mid-1970s. These changesin consumption are
attributed to health concerns associated with red
meat, lower prices of chicken relativeto beef, and an
increasein value-added poultry products. Third,
vertical coordination hasincreased. Practically all
U.S. broilersand about one-third of U.S. hogsare
produced under contract. The beef industry isless
coordinated, though captive suppliesand retained
ownership of calveshaveincreased inrecent years.
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Experimental Approach

To examinetheevolution of theseindustries, a
proven economic model isuseful. Reimund et al.
presented amodel depicting the evolution of agricul-
tural industriesto vertical coordination. Inthefirst
stage, new technol ogy is devel oped and adopted by
producers. Theindustry typically shiftsinlocation
(stage 2) asnew regions have an advantagein produc-
ing under the new technology. Theindustry growsand
developsasfirmsexpand to take advantage of the
economies of size associated with the new technol-
ogy. Finaly, thelarger firmsface greater risksand
transaction coststhan they did when they were
smaller. To compensate, they adopt risk- and transac-
tion cost reducing business arrangements. Govern-
ment or industry policies can either speed or slow this
evolution. Thismodel isused in thisstudy to show
the evolution of thethreeindustries.

Results and Discussion

TheU.S. Broiler and Hog I ndustries. In 1997,
46 vertically integrated firms controlled more than
95% of U.S. broiler production (Thornton). Contract
growers provide housing, equipment, utilities, labor,
and bedding to raise contractor-owned birdsto
specified weights, using contractor specifications, and
contractor-owned feed, services, and supplies. Con-
tractorstypically own feed mills, hatcheries, and
processing. Beforethe 1950s, broiler production was
primarily asideline operation. Advancesin feeding,
health, breeds, housing, processing, shipping, and
management allowed for increased efficiency. Today,
1.8 poundsof feed yield 1 pound of broiler, compared
with 3.8 pounds of feed in 1950.

Gillespieet a. discussed changesin location of
the broiler industry. From 1945 to 1995, U.S. broiler
production increased 3,278%. Thetop three broiler-
producing statesin 1945 were Delaware, Maryland,
and Virginia; by 1995, thetop three were Georgia,
Arkansas, and Alabama. Why did production shift
south? New technology required different housing
and processing facilities. Producersin new areaswere
not hampered by capital investment tied to earlier
production methods. The many underemployed
farmersand favorable climatein the new region
favored broiler production (Reimundetal.). The
industry grew asvertical integration becamethe
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industry standard and companiesbecameincreasingly
attuned to consumer demand.

Several forcesencouraged vertical coordination.
I n adopting new technology and expanding opera-
tions, growersfaced increased market risk. They sold
greater volumes and often specialized in broiler
production. Contractsthat reduced pricerisk in-
creased in acceptance. Tournament contracts, which
pay growers based on production relativeto all other
growers selling at the sametime, shifted some of the
production risk to theintegrator. “ Transaction costs’
alsoincreased. More market transactions associated
with purchasing inputs and selling broilersincreased
costsof conducting business. Contract production
could reducethese costs. In addition, new facilities
were expensive and had no use other than for broilers.
With tight margins, growerswere forced to keep
facilitiesemployed year-round to cover paymentson
theinvestment. Contracts hel ped with timeliness.
Many producers could not securealoanfor the
expensivefacilitieswithout the assurancesof a
contract. Feed millsand processors al so had incen-
tivesto contract. Both needed to maintain full opera-
tional capacity. Coordinating the scheduling of birds
allowed thisto occur. Also, the market called for birds
of certain specifications. Control of contract specifi-
cations ensured that the processor could procurethese
birdswith minimal transaction costs.

Independent producers continueto beinvolvedin
U.S. hog production, though contracting similar to
that in the broiler industry ison therise. Some
producers have formed cooperativesto benefit from
many of the positive aspects of contractswhile
mai ntai ning independence. Indoor confinement of
hogsallowed rapid technological change. From 1954
t0 1994, U.S. averagelitter sizeincreased from 5.3 to
8.7 pigs(Censusof Agriculture). Shiftsinproduction
location also occurred. From 1987 to 1992, lowa,
Illinois, and North Carolinaincreased production by
14%, 5%, and 108%, respectively. North Carolina
replaced Illinois asthe second largest hog-producing
state. Environmental regulations, anti-corporate
farming laws, and the willingness of producersin
traditional broiler-producing statesto accept contracts
partially explain thelocation shift. Other non-tradi-
tional states have recently increased production.
Industry growthfollowed.

Aswithbroilers, risk hasinfluenced large-scale
hog producersto accept contracts. Some of the price
and production risks are shifted to the contractor.
Largeinvestmentsin hog-specific facilities encourage
contractsthat ensurefacilitiesare used at full capac-
ity. Transaction costs associated with procuring inputs
and selling output may be reduced with contracts.

Independent production continues, with many inde-
pendentsforming cooperativesto produce consistent
guantity and quality of hogsto competewith the
integrators. Many of theincentivesof broiler proces-
sorsand feed millsto integrate with broiler produc-
tion also hold for the hog industry.

TheU.S. Beef Industry. The cow-calf segmentis
present in every state. Stocker producing firmsare, in
some cases, separate from the cow-calf segment. The
U.S. feedlot segment islocated mainly intheHigh
Plains, but asointheWest and Midwest. Animals
remain in thefeedlot 90 to 240 days before slaughter.
Somevertical coordination existsamong the seg-
ments, though no singletype of coordinationisan
industry standard. Most calves and stockersare sold
viaconventional auction; othersare sold viavideo
auction, direct-to-order buyer, or over the Internet.
Retained ownership haslimited use by cow-calf and
stocker producers, whereby they maintain ownership
of cattlethrough thefeedlot. Thisallows producersto
increase average returns and obtain dataon thecalf’s
feedlot performance. Captive supplies, including
packer feeding, basisforward contracts, and exclusive
marketing/purchasing agreements between packers
and feedlots, have limited use. These mechanisms
allow packersto schedul e slaughter in advance and
accounted for about 20% of steer and heifer slaughter
intheearly 1990s (Ward et al.). The beef breeding
segment differsgreatly fromits competitor industries.
Many purebred breed associations exist, each consist-
ing of many independent operators. Crossbreeding is
common. Relatively few U.S. beef cattle (about 15%
to 20%) result from artificial insemination.

Vertical coordination hasincreased, but the beef
market remainsinefficient in transferring consumer
preferencesto producersviathe pricing mechanism.
Each industry segment has different goals. Cow-calf
producersemphasize calving rate, birth and weaning
weights, milk production, and calving ease. Stocker
operators emphasize feed conversion, breed, rate of
gain, condition, and animal color. Cattlefeeders
emphasizefeed conversion, cattle and feed prices,
quality and yield grades, and rate of gain. Though an
increasing portion of fed cattleis priced on avalue-
based system, packers continueto buy most cattlein
lots, so they are sold on an average price basis. The
result isconfusing price signalsfrom consumer to
breeder.

Technology inthebeef industry hasprogressed,
but cattle productivity hasnot increased asfast asits
competitor industries. Dressed beef production per
cow increased 25% from 1980 to 1995; dressed pork
production increased 90% (Brester et al.). Thelonger
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generation interval for cattle and single-birth capacity
partially explainsthis. Thelarge number of beef
breeds, however, disallows concentrated effortson a
few genetic lines. Little packer coordination has
emerged to encourage fed cattle uniformity, resulting
in many breeds. The major shift inlocation of produc-
tion has been with the feedl ot segment, from the
Midwest to the High Plainsin the early 1970s,
because of the High Plains expansion of irrigated
grain and its sparse population.

Vertical coordination in the beef industry has
been limited. Why? Thelimited capital investmentsin
buildings and equipment in the cow-calf and stocker
segments do not provideincentivesfor contracting.
Fixed assets used in cattle production, such asfencing
and buildings, are useful for enterprises other than
cattle production. In addition, economiesof sizein
the cow-calf and stocker segments appear to be
limited, with relatively small operations continuing to
operate. Cattle producers sell product rather infre-
quently, sometimesasrarely asonce per year, so
transaction costsarerelatively low. If avertical
coordinator wereto contract with acattle producer, it
would bedifficult to accurately assessthe producer’s
effort, giventhehighlevel of risk associated with
outdoor production, as compared to the more con-
trolled environment with indoor production. In
comparison with the broiler and hog industries, price
risk islower because of the smaller economies of
Size, transaction costsarelower because of less
frequent sales, andinitial investment in cattle-specific
technology islower. In short, cow-calf and stocker
producershavelittleincentiveto contract. Examining
thefour stages of industry evolution, it can beargued
that devel opment of high-investment cattle-specific
technology has been limited; thus, the higher risks
and transaction coststhat typically result fromthis
type of technology have not arisen.

WherelstheBeef Industry Headed? Sincethe
beef industry isnot poised to movetoward astructure
resembling poultry and pork, what can the industry do
toincreaseitsefficiency and become more competi-
tive? We argue that packers must be the primary
instigators of amore efficient industry structure.
Increased use of val ue-based pricing would provide
greater incentivefor feedlotsto offer pricesfor calves
and stockersthat reflect consumer demand. Better
efficiency in pricing to thefeedlot and, ultimately, to
calf and stocker producerswould increase animal
quality consistency sent to the feedlots. Cooperatives
and strategic alliances could be formed by producers
to providelarge quantities of consistent quality
animal sthat reflect the needs of feedlotsand, ulti-
mately, packersand consumers. With more uniform

animals, packerswould be better ableto speciaizein
the productsthey handle, increasing value-added
productsthat reflect consumer preferences. Thecall
for more consistent animalswould result in asubset
of breedsbeing identified as superior. More concen-
trated research onincreasing the efficiencies of this
subset of breeds could then occur, increasing feed
efficienciesand reproductive capacities. Individual
siresand familieswithin abreed could beidentified
that |ead to superior meat products. Beef breed

associ ations and state cattlemen’ sassociations could
serveasfacilitatorsfor amore efficient industry by
inviting packer buyersto their meetingsto discussthe
types of animalsthey prefer. In summary, by increas-
ing the efficiency by which pricesthat reflect thetrue
value of cattle are made, theindustry can progressto
alower-cost product that al so meetsthe demands of
CoNsumers.
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