The Changing U.S. Pork Industry:
A Dilemma for Public Policy

By Alan Barkema and Michael L. Cook

ing dramatically, as pork production shifts

into the hands of fewer, larger farmers with
closer ties to processors and consumers. The
changing shape of the pork industry, the nation’s
second largest meat industry, points to the loss of
thousands of small hog farms in the United States.
The threat to traditional ways of farming has trig-
gered a public policy debate in Iowa, Kansas, and
other leading hog producing states.

Primarily responsible for the changes under-
way in the U.S. pork industry are today’s discrimi-
nating consumers. Their more sophisticated tastes
challenge the industry to pack improved nutrition
into more convenient products. The industry is
responding with an arsenal of new technologies.
And to keep high-tech pork products on target for
today’s palates, the industry is abandoning its tra-
ditional way of moving pork from the producer’s
lot to the dinner table.

This article considers the changes underway
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in the U.S. pork industry today and what they
suggest in the years ahead. The first section re-
views the structural changes currently taking place
in the industry. The second section describes the
causes underlying this structural evolution. The
third section considers the industry’s future struc-
ture. The final section contemplates the dilemma
the changing pork industry poses for public policy.

The article concludes that the wave of struc-
tural change in the pork industry will continue,
resulting in a more integrated industry of fewer,
larger farms with closer market ties to pork pro-
cessors. The industry’s emerging structure, how-
ever, poses a dilemma for public policy, which
must balance the loss of traditional small farms
against the economic benefits to consumers of
higher quality, lower cost products.

HOW IS THE U.S. PORK INDUSTRY
CHANGING?

A wave of concentration and integration is
sweeping the U.S. pork industry. Pork production
is concentrating in the hands of fewer, larger pro-
ducers and processors. Meanwhile, hog farmers
and pork processors are developing closer ties,
forming a more integrated industry from the hog
farm to the supermarket.
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A more concentrated industry

In the past, hundreds of thousands of small,
independent hog farms were the heart of the U.S.
pork industry. Most small hog farms mixed hog
production with a wide menu of other farm enter-
prises, especially the production of corn and soy-
beans, the main ingredients in hog feed. In the
traditional production sequence, hog farmers pur-
chased breeding stock from hundreds of small,
independent producers and raised their offspring
from birth to market weight on home-grown
grains. The genetic makeup of hog herds varied
widely from farm to farm, and a wide range of
feeding and management systems boosted the
variation in the nation’s hog herd even more.

Today, the pork industry has a new makeup.
The number of hog farms in the United States has
plummeted, as the industry consolidates on fewer,
larger, more specialized hog farms. During the
past two decades, the number of hog farms has
dropped from nearly 900,000 to only 250,000.
Despite that drop, the total volume of pork produc-
tion has increased, underscoring the industry’s
consolidation on larger farms (Chart 1).2

The trend toward bigger hog farms has accel-
erated in the 1990s, as the latest production tech-
nologies have transformed the traditional hog shed
into a specialized pork factory. Today, some mod-
ern hog farms produce and market more than half
a million hogs a year. Multinational companies
offer improved breeding stock with the most ad-
vanced genetics that enable pigs to grow fasterand
produce leaner pork with less feed. Climate-
controlled buildings ensure top production regard-
less of weather. Computerized information
systems enable well-trained managers to monitor
herd performance and health. Diseases are kept in
check with a steadily improving collection of
health products, some of which are the creations
of the latest advances in biotechnology. These
specialized hog farms produce pigs that are nearly
identical in size, shape, and quality—in sharp con-
trast to the variation found across the dwindling

ranks of smaller farms. Thus, consumers are pro-
vided pork products of more consistent quality.

A more integrated industry

A change in marketing arrangements between
hog farmers and pork processors has accompanied
the industry’s shift to fewer, larger farms. An
increasing portion of the nation’s hogs are pro-
duced under contract with pork processors or are
owned outright by the processors, a system called
vertical integration. As a result, marketing link-
ages between producers and processors are tighter.
From 1980 to 1990, the percentage of the nation’s
hog production under contract or vertical integra-
tion doubled to about 10 percent (Manchester).
Other data show that up to 16 percent of the
nation’s hogs were produced under contract or
vertical integration in 1991 (Rhodes and Grimes).
Thus, the trend toward a more integrated pork
industry appears to be accelerating.

In the traditional marketing system—called
“open production”—farmers sell market-weight
hogs to the highest bidder among local hog pro-
cessing companies or their agents.’ Hogs arriving
at market vary widely in size, shape, and quality
characteristics. But the variation in the hogs makes
relatively little difference in the price farmers re-
ceive because quality grades are broadly defined.
In effect, farmers are generally paid for the total
live weight of the hogs sent to market, even though
quality varies widely.

Prior contractual arrangements between hog
farmers and processors are rapidly taking the place
of open production in the pork industry. In a typi-
cal contractual arrangement, the farmer is paid a
flat fee, plus various performance incentives, to
feed young pigs to market weight. The farmer
provides land, labor, buildings, and equipment,
while the contractor provides the young pigs, feed,
veterinary supplies, and management advice.
Thus, the contractor assumes much more con-
trol—and the farmer assumes less control—over
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Chart 1

Pork Production and the Number of Hog Farms in the United States
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the production process than in traditional open
production.

Alternatively, some pork processors now rely
on vertical integration to raise their own hogs. The
key distinction between vertical integration and
contracting is that even more control over the
production process is transferred to the processor.
Under vertical integration, hog farmers relinquish
their independence and simply become employees
of the integrated pork firm.

The shift toward a more integrated industry
works hand-in-hand with the trend toward fewer
and larger hog farms, much to the consternation of
smaller producers. Processors who contract with
farmers would prefer to manage a few contracts
with large producers rather than many contracts
with small producers. Integrated pork processing

firms are likely to produce enough hogs to account
for a significant portion of their processing capac-
ity. Thus, the trend toward a more concentrated,
integrated pork industry has raised concemns that
the nation’s smaller, independent pork producers
could lose access to markets and eventually be
crowded out of the industry by much larger, inte-
grated producers.

WHAT IS DRIVING THE PORK
INDUSTRY TOWARD MORE
CONCENTRATION AND INTEGRATION?

Three closely related factors appear to be driv-
ing the pork industry toward a more compact
market structure. First, consumers have become
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Chart 2

Per Capita Consumption of Beef, Pork, and Poultry
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more discriminating, requiring the pork industry
to design its products more carefully. Second, new
technology is overhauling the pork industry, giv-
ing it the means to tailor its products for the
consumer’s more discriminating palate. Third, a
more compact market structure has improved the
flow of information between consumers and pro-
ducers, ensuring that pork products are designed
with consumer tastes in mind.

A more discriminating consumer

Consumers have become more discriminating
buyers of pork and other food products. Faster
paced lifestyles and new concerns about nutrition
are dictating changes in American eating habits.

Pork consumption has been nearly flat for the
past three decades, while poultry consumption has
surged and beef consumption has fallen (Chart 2).
The shift to poultry is partly explained by a sharp
drop in the price of poultry products. The real price of
poultry products has fallen more than a fourth during
the past two decades, while beef and pork prices
have been nearly flat (Chart 3). But another cause
of the consumer’s shift to poultry from red meat is
the consumer’s new penchant for convenience and
healthier-eating (Barkema and Drabenstott).

In the past, consumers were willing to do the
lion’s share of meal preparation themselves, pur-
chasing relatively unprocessed food products at
neighborhood grocery stores and butcher shops
and transforming them into meals in their own
kitchens. Modern consumers spend less time in the
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Chart 3
Real Retail Prices of Beef, Pork, and Poultry
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kitchen, however, aiming to spend no more than
20 to 30 minutes preparing an average meal (Of-
fice of Technology Assessment). Strong demo-
graphic trends have shortened the consumer’s
tolerance for preparing meals. The proportion of
women aged 25 to 54 in the work force has
climbed steadily during the past two decades to
about three-fourths, boosting sharply the number
of single-individual and dual-income households.
Both types of households are believed to spend
less time preparing meals than traditional single-
earner families. Thus, today’s consumers are
increasingly shopping for conveniently prepared
food products that fit faster paced lifestyles.*
Another key element in the consumer’s more
discriminating demand for food is an increased
concern about nutrition. Consumers increasingly

believe they are what they eat. Consumers are
especially intent on reducing saturated fat, choles-
terol, and sodium in the diet, perhaps in response
to the health recommendations of groups like the
American Heart Association (AHA).’ Concerns
about heart disease and cancer have pushed up
consumption of fresh fruits and vegetables and
pushed down consumption of foods perceived to
be fat-rich, like whole milk and red meat
(Barkema and others 1991).

In sum, consumers are challenging the pork
industry—and other segments of the food sys-
tem—to tailor food products for more precisely
defined market niches. To find success in today’s
food market, pork products must be conveniently
prepared, while cutting back on saturated fat, cho-
lesterol, sodium, and calories.® The poultry indus-
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try remains the leader in the race to win consumer
favor with a wide range of new products that
promise both convenient preparation and healthy
eating. But recent marketing efforts by the pork
industry, such as its “other white meat” campaign,
appear to be gaining ground. The bottom line for
the pork industry is that it must satisfy more dis-
criminating tastes at competitive prices if its prod-
ucts are to win consumer acceptance at the
supermarket.

A more capable producer

A happy coincidence for the pork industry is
that advances in technology have enabled it to
tailor its product for the consumer’s increasingly
discriminating palate. The product engineering
process now begins on the hog farm itself, where
the industry uses the latest technology to design
hogs that produce the leaner pork consumers want.
New measuring devices enable swine breeders to
select the leanest, most productive animals. Then
new reproductive technologies are used to rapidly
multiply superior types of animals. Sophisticated
computer software tracks and analyzes the per-
formance of entire breeding herds. Thus, the in-
dustry is achieving much more rapid improvement
in the industry’s overall genetic pool. The result is
leaner, faster growing, more efficient pigs than the
old-fashioned animals of just a decade or two ago.

Meanwhile, advances in nutrition provide
carefully formulated diets that enable the new
super pigs to grow lean and fast with a minimum
production of fat. One of the newest advances in
swine nutrition is the development of the swine
growth hormone pST, porcine somatotropin. A
product of the latest biotechnology, pST promises
to boost daily weight gains 10 to 20 percent, boost
feed efficiency 15 to 35 percent, and cut fat by 50
to 80 percent. Thus, pST promises another quan-
tum leap in the industry’s ability to produce the
leaner pork products that today’s consumers
demand.”

New market channels

The pork industry has long relied on price
signals from commodity markets to guide pork
products from farm to grocery. Price signals link
consumers to retailers, retailers to wholesalers,
wholesalers to processors, and processors to hog
farmers. But consumer preferences are becoming
more specific than traditional price signals can
handle.

Commodity price signals transmit general in-
formation well, but they are too fuzzy to transmit
the more detailed informationrequired in the mod-
ern pork market. For example, the traditional pric-
ing system in the pork industry classifies
market-ready hogs into only four quality grades,
based on a visual examination of hog carcasses
and the expected yield of lean meat. The grades
were established decades ago to reward hog farm-
ers for producing leaner hogs. But modern con-
sumers want pork that is even leaner than the
leanest of the old grades. Thus, the old grades
provide little incentive for hog farmers to produce
the kind of pork that today’s consumers want.

Thus, new channels of communication are
developing to ensure that pork products are prop-
erly engineered to meet the modern consumer’s
tighter specifications. Production contracts and
vertical integration are especially effective ways
to transmit the consumer’s more demanding prod-
uct specifications to hog farmers. Processors re-
place fuzzy price signals with crystal-clear
contract provisions that specify the genetics, feed-
ing program, and management system to be used
on hog farms. Likewise, processors who integrate
directly into hog production replace the traditional
pricing system with the internal administrative
commands of a single firm. Thus, both contracting
and vértical integration in the pork industry tighten
marketing linkages, ensuring that pork products
remain on target for smaller consumer niches.

Asketch of the food system helps illustrate the
change in market channels between producers and
consumers in the new pork market. In the tradi-
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Figure 1
The Traditional Pork Marketing System
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tional food system, pork and other bulk farm com-
modities flowed into the processing sector through
traditional commodity markets (Figure 1). The
commodity hopper was wide because quality stan-
dards were wide. Consumers accepted pork products
with broad quality characteristics and then trans-
formed them into meals in their own kitchens.

In the new food system, pork and other farm
products flow into the processing sector through
narrower market channels (Figure 2). The chan-
nels are narrower—that is, the diameter of the
hoppers is smaller—because the consumers’ food
specifications are more detailed. Pork products
must meet more stringent standards, because to-
day’s consumers are willing to spend less time in
the kitchen transforming them into the foods they
want. Targeting processed foods for smaller con-

sumer hoppers requires that farm products be tar-
geted for smaller processing hoppers.® Thus, the
early steps of product development in the new
pork market begin on the farm, rather than in the
processing plant. For example, the pork industry
is learning to trim fat with advances in genetics
and nutrition on the hog farm, rather than with
knives and cleavers in the butcher shop.

WHAT IS AHEAD FOR THE PORK
INDUSTRY?

The U.S. pork industry is headed toward more
consolidation and integration. The industry’s
structural realignment promises further erosion in
the number of small hog farms as pork production
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Figure 2
The New Pork Marketing System
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concentrates in the hands of fewer, larger hog
farms with closer ties to pork processors. Powerful
economic forces, unleashed by changes in con-
sumer demand and emerging technology, will
drive the industry farther down the road toward a
more integrated structure. Public policy, however,
is geared toward preserving traditional small hog
farmers. Thus, the changing pork industry and
public policy seem headed for a collision.

Economic factors behind more
consolidation and integration

Two key economic factors will drive the U.S.
pork industry toward more consolidation and in-
tegration in the years ahead: 1) a drive to cut costs

by capturing economies of scale, and 2) efforts to
control the industry’s increasing risks. Cutting
production costs by shifting production to more
efficient, larger farms will fuel further consolida-
tion in the industry. Meanwhile, a further shift
toward contracting and integration will reduce the
industry’s exposure to key sources of risk in the
modern pork market.?

While both contracting and vertical integra-
tion are likely to increase in the years ahead, it is
not clear which will be most common. Contract
production is likely to be the norm for most large
hog producers. But in some regions of scarce hog
supplies, processors may ensure a steady supply
of hogs for processing lines by integrating verti-
cally into hog production. As more of the indus-
try’s processing capacity is met with contract
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Chart 4

Average Hog Production Costs in the United States
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production and processor-fed hogs, access to mar-
kets will shrink for independent hog farmers
operating outside the umbrella of production con-
tracts.

Cutting production costs on bigger farms. A
steady stream of new production technologies will
lead to further economies of scale in hog farming,
spurring the current trend toward fewer, larger
farms. Many industry observers believe the wid-
ening cost disadvantage of small farms points to a
swift decline in the number of hog farms, from
about 250,000 today to only 100,000 by the year
2000 (Hurt and others). The erosion in hog farms
will be fastest among small farms, which are at the
greatest cost disadvantage. As small farms leave
the industry, hog production will concentrate fur-
ther on bigger farms."

Technology will drive the shift to fewer, larger
hog farms. New production technologies are push-
ing down production costs on the nation’s hog
farms. But the industry’s cost savings are achieved
primarily by capturing economies of scale on big
farms, where average production costs fall rapidly
as the volume of production rises (Chart 4). For
example, average production costs on farms pro-
ducing 10,000 hogs annually, the largest size
tracked by the U.S. Department of Agriculture, are
nearly 30 percent lower than costs on small farms
producing only 140 hogs a year. The steady, down-
ward slope of the cost curve in Chart 4 suggests
that even larger production units—Ilike the new
mammoth farms producing half a million or more
hogs a year—have an even bigger cost advantage
over smaller farms.
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The newest technologies coming on stream
are likely to push down production costs even
more, especially on large farms. Some of the new
technologies—like pST—are said to be “size neu-
tral,” indicating they could lower production costs
on both small and large farms. But these technolo-
gies are likely to be used more effectively on large
farms where sophisticated production and man-
agement systems are already in place."

The economies of scale that are driving the
industry’s consolidation should improve pork’s
competitiveness with other meats—especially
budget-priced poultry. The sharp drop in the price
of poultry relative to beef and pork in the last two
decades boosts its appeal to budget-conscious
consumers. To remain competitive at the super-
market, the pork industry must hold down its
costs—while simultaneously satisfying more dis-
criminating tastes. Thus, further consolidation in
the pork industry will be driven by the consumer’s
demand for convenient and nutritious pork prod-
ucts in a highly competitive food market.

Reducing risk with contracting and integra-
tion. The pork industry is also driven toward more
contracting and integration by its growing business
risks. Ever larger capital investments expose the
industry to bigger losses in risky markets. But hog
producers and pork processors are learning to control
market risks with contracting and vertical integration.

The industry’s further consolidation on bigger
hog farms is making hog production a much riskier
business than before. The highly specialized
equipment used on big hog farms has little value
in uses other than hog production. These modern
pig factories have less flexibility than small farms
to cut back production or liquidate assets alto-
gether if hog prices fall or if a market cannot be
found for market-ready hogs. Thus, uncertain
marketing arrangements expose investors in mod-
ern hog farms to large losses."

Uncertain marketing arrangements expose
pork processors to similar risks. Operating costs
in modern processing plants rise sharply if pro-
cessing lines are not operated at optimal speed.

Thus, processors are exposed to large losses if a
steady supply of market-ready hogs is unavailable.
Moreover, pork processors must also ensure that
the hogs entering their plants are of top quality.
Otherwise they run the risk that the pork products
they manufacture will be rejected by today’s more
demanding consumers."

Ensuring a steady supply of top-quality hogs
for modern processing plants is likely to be of
increasing importance to processors as pork pro-
duction consolidates on fewer farms. Processors
will have fewer sources of hogs, increasing the
importance of continuing marketing relationships
with large producers. Thus, the cost-driven con-
solidation in hog production will work hand-in-
hand with the supply risks faced by processors to
drive the industry toward a more integrated market
structure.

Contracts between hog producers and pork
processors are one way of reducing the risk of loss
on large investments in specialized assets for both
parties. Producers are ensured access to a market
for their hogs at a guaranteed price, and processors
are ensured a steady supply of hogs to keep pro-
cessing lines running at optimal speed. Similarly,
producers can expect compensation for hogs of
exceptional quality—which the traditional pricing
system might ignore—and processors can expect
that hogs entering their plants will meet the more
stringent quality specifications dictated by more
demanding consumers.

Vertical integration goes a step farther than
contracting in reducing the market risks associated
with investments in specialized hog production
and processing facilities. By locking together hog
farms and processing plants under common man-
agement, the integrated firm can ensure a steady
supply of high-quality hogs into its processing
plants. As a result, production and processing
facilities are used at optimum capacity, cutting the
risk of loss on big capital investments."

The trade-off for cutting marketing risks with
contracting and vertical integration, however, is
higher management costs. For example, proces-
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sors who skirt traditional markets and contract
directly with hog farmers face the cost of negoti-
ating and managing numerous production con-
tracts. Likewise, the vertically integrated pork
firm faces the bigger burden of managing both hog
production and pork processing instead of one or
the other. But overall, an accelerating trend toward
more contracting and integration in the U.S. pork
industry suggests the economic advantages of
contracting and integration outweigh any increase
in management costs.

THE CLASH BETWEEN PUBLIC POLICY
AND THE NEW PORK INDUSTRY

The continued structural realignment of the
pork industry portends a new public policy chal-
lenge for rural America. Many rural communities
will face a decline in local economic activity as the
number of small, independent hog farmers erodes.
But new, large-scale hog farms will boost eco-
nomic activity in some other communities. The
structural shift in the pork industry, therefore,
promises the further concentration of rural eco-
nomic activity in fewer pockets. Thus, policymak-
ers are challenged to balance the impact of the
industry’s structural change on rural America with
the economic benefits consumers derive from a
more efficient industry that delivers higher quality
products at lower cost.

Consumers have much to gain from the
changes taking place in the pork industry. With
stiff competition in the overall food market, the
pork industry will pass along to consumers its new
efficiency gains in the form of higher product
quality and lower prices. Pork products compete
directly with other protein foods including beef,
poultry, fish, and even new products made from
soybeans and other sources of vegetable protein.
Thus, the risk is slim that a more concentrated pork
industry could exercise monopoly power, which
could constrain pork supplies and drive up prices
for consumers.

While the structural evolution underway in the
pork industry promises significant gains for con-
sumers, it also promises to concentrate a signifi-
cant source of rural economic activity in fewer
pockets. Many rural communities will watch local
economic activity dwindle as the number of small
hog farmers erodes further. But large-scale pro-
duction facilities will be a boon to economic activ-
ity in some other communities.'” Thus, the
structural shift in the pork industry promises to
create a new patchwork of'a few rural winners and
many losers.

Most public policy concerning farmers is
made in Washington, D.C. Price supports for farm
commodities, subsidies for farm exports, and
other measures designed to boost farm incomes
are legislated at the federal level. But the impact
on farmers of a more compact pork industry is
being debated in state capitals across the farm belt.

Public policy is generally designed to protect
the interests of traditional small farmers. As the
changing pork industry threatens the livelihood of
smaller farmers, it is falling out of step with a host
of public rules and regulations. Some of these
rules restrict corporate farming in general, others
restrict or regulate contracting and vertical inte-
gration in livestock production in particular, and
still others seek to minimize the impact of concen-
trated livestock production on the rural environ-
ment. Thus, tension is building between public
policy designed to protect the traditional pork
industry and the new pork industry that is rapidly
taking its place.

Pork production in the Tenth District. The
tension between tradition-bound policy and a rap-
idly evolving pork industry is now evident in the
Tenth Federal Reserve District.' Pork production
in the district has always taken a back seat to its
northern neighbors in the Corn Belt, where pork
production reigns supreme. But restrictions on the
industry elsewhere are pushing pork production into
parts of the district where it has seldom been seen.

Pork production has traditionally been an im-
portant part of agriculture in three district states,
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Kansas, Missouri, and Nebraska. Nebraska ranks
among the top five hog producing states in the
nation, and Missouri and Kansas rank among the
top ten. These three states account for the lion’s
share of pork production in the district and about
a seventh of pork production in the nation.

But now pork production is beginning to mi-
grate into other district states—Colorado, Okla-
homa, and Wyoming—where the industry was
almost nonexistent before. The share of the
nation’s pork production in these district states is
still tiny, but a number of large pork firms, includ-
ing Seaboard Corporation, DeKalb Swine, Cimar-
ron Pork, Tyson, Pig Improvement Company, and
National Farms, have recently chosen these non-
traditional states for expansion.

Restrictions on the pork industry’s activities
in some traditional hog states are guiding the indus-
try into these new production regions. For example,
nine midwestern states (Iowa, Kansas, Minnesota,
Missouri, Nebraska, North Dakota, Oklahoma,
South Dakota, and Wisconsin), including six of the
top ten pork producing states, have enacted some
form of corporate farming law. The provisions of
these laws vary widely, but generally they place
restrictions on the farming or land holding activi-
ties of large, publicly traded corporations."’

Arecent legislative battle in Iowa—Dby far the
nation’s leading hog producing state—and
another currently raging in Kansas highlight the
policy debate triggered by the pork industry’s
structural change. Since 1975, Iowa has prohibited
processors from contract feeding of hogs. But in
1988, the state passed an exemption to the law that
allows cooperatives who own processing facili-
ties to engage in contract hog production with
their members. Last year after an intensive debate,
an attempt to repeal or add restrictions to the
cooperatives’ exemption was unsuccessful.'®
Similarly, a 1988 Kansas law prohibits processors
from contract feeding of hogs or from owning
hogs directly. But a proposal to ease the law’s
restrictions is a topic of intense debate in the
current session of the Kansas legislature.

Meanwhile, the pork industry is skirting the
policy debate by moving into new production
regions in nontraditional district states. The indus-
try’s geographic shift suggests the dividends paid
by a new industry structure outweigh the possible
drawbacks from moving into uncharted territory.
How much of the industry the district gains will
depend at least in part on the outcome of the public
policy debate. Some states may attempt to pre-
serve the pork industry’s traditional structure, only
to see the industry migrate to states where the
regulatory environment is more accepting of its
new structure. Overall, the Tenth District could
capture a bigger share of the nation’s pork indus-
try, if the industry continues its shift into new
production areas.

SUMMARY

The structural realignment underway in the
U.S. pork industry will ultimately result in fewer,
larger hog farms with closer marketing ties to pork
processors and consumers. The industry’s new
structure promises consumers higher quality pork
products at lower cost. But the industry’s struc-
tural shift will also create winners and losers
among traditional hog farms and rural communi-
ties, opening a public policy dilemma. Hog farms
with a big enough scale of operations and the
technical know-how to meet rigorous product
requirements will thrive in the new pork market.
Many smaller farms will be crowded out. Eco-
nomic activity will rise in some rural communities
and fall in others, as the industry concentrates in
fewer pockets. Thus, a clear challenge emerges for
public policy. Policymakers must balance the
costs of a changing pork industry in rural America
with the benefits to consumers of a more efficient
industry that promises higher quality products at
lower cost.
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APPENDIX

HOW DOES THE MARKETING SCHEME AFFECT INDUSTRY COSTS?

The shift toward contracting and vertical inte-
gration in the U.S. pork market points to a key
question: Under what conditions are these market-
ing arrangements favored over the traditional sys-
tem of open production? Coase suggests that the
fundamental reason for performing a variety of
tasks in a single firm is that entrepreneurs find it
cheaper to manage those tasks or services inter-
nally than to purchase some or all of them from
others."”

The infant industry

Stigler’s description of the industry life cycle
is a good starting point for considering how the
choice of a marketing structure can affect firm
costs. In Stigler’s view, the firm is an agglomera-
tion of various processes, such as purchasing in-
puts, transforming inputs to outputs, and
marketing final products. Panel A of Figure Al
depicts the cost structure for a pioneering firm
(Firm 1) in a new or infant industry. The firm
performs two functions or processes, process A
and process B, described by average cost curves
AC4 and ACpg, which sum to the firm’s average
total costs ACF. The firm has no choice but to
manage processes A and B internally, because the
firm is virtually the only firm in the new industry.

As the industry grows, however, additional
firms enter and the industrywide volume of both
process A and process B increases. Eventually,
industry volume is large enough to support a firm
(Firm 2) which specializes in process B, exploiting
economies of scale unavailable to the original pio-
neering firm. Thus, Firm 1 can lower its total
production costs by relying on Firm 2 for process
B, which it can buy at a price lower than its own

production costs regardless of volume (Panel B,
Figure Al). This simple example suggests open
production should become more common and ver-
tical integration less common as a new industry
grows, a trend which is opposite that occurring in
the U.S. pork industry.

Adding transaction costs

The discussion so far has focused on produc-
tion costs and ignored transaction costs, the costs
of managing marketing relationships, which can
change the picture markedly. Williamson’s exten-
sive work (1979, 1986) in the area has extended
and refined Coase’s original argument, attributing
the choice of a marketing structure to the firm’s
cost minimizing decision. Williamson suggests
that firms weigh the effects of different marketing
schemes on production and transaction costs, with
an eye to minimizing their sum.

A few minor adjustments to the sketch of
Stigler’s growing infant industry illustrate Wil-
liamson’s ideas. Panel A of Figure A2 again shows
the cost structure of the original pioneering firm
(Firm 1) after its decision to rely on Firm 2 for
process B. But Figure A2 also accounts for Firm
1’s transaction costs (ACr)—the costs of manag-
ing its relationship with Firm 2.

Figure A2 also provides a useful framework
for understanding the structural change underway
in the U.S. pork industry by assuming that Firm 1
is a pork processor and Firm 2 is a hog producer.
The pork processor’s transactions costs might reflect
both the cost of searching the countryside for a large
enough supply of hogs to keep its processing lines
running and the risk that market-weight hogs could
be in short supply or of inferior quality. The addi-
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Figure Al
Growth of the Infant Industry

Panel A Panel B
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Average total
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ACa \‘jCA
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Process A
Internal coordination Q External coordination Q

tion of these transaction costs significantly pushes
up the pork processor’s total average costs (4CF).

As an alternative to using the traditional mar-
ketplace, the pork processor and the hog producer
may consider a contractual agreement, or the proc-
essor may integrate directly into hog production
(Panel B, Figure A2). The production contract
guarantees the hog producer a ready market at a
sure price. And both contracting and integration
ensure the processor a steady supply of top-quality
hogs to keep processing lines running at optimal
speed. Thus, market risks are reduced for both
producer and processor. In the absence of contract-
ing or vertical integration, on the other hand, mar-
ket uncertainties could constrain both the producer
and the processor from making large fixed invest-
ments in their businesses.

Lower marketing risks could embolden the
vertically integrated pork processor to make large
investments in hog production, driving down pro-
duction costs by capturing economies of scale. The
processor would probably have to add additional
staff to manage the firm’s new hog production
activities. But the unit cost of the larger manage-
ment load (ACT) would probably decline as hog
production volume rose. Thus, the hog processor
could find that transaction costs are smaller under
vertical integration than under open production,
when production volume is large enough to support
the bigger management burden. As a result, at large
production volumes, vertical integration enables the
processor to maintain low production costs (the sum
of AC4 and ACp), reduce transaction costs (ACT),
and thereby reduce total costs ACF.
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Figure A2

Growth of the Infant Industry with Transactions Costs
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ENDNOTES

1 In 1992, less than a third of the nation’s hogs were
found in small farm herds of fewer than 500 hogs; in 1970,
roughly half the nation’s hogs resided in such small herds.

2 A trend toward more concentration is also evident in
pork processing, although not as pronounced as in pork
production. In 1992, the largest four pork slaughter firms
accounted for about 42 percent of the nation’s pork slaughter,
up from 32 percent in 1972 (Hayenga and Kimle).

3 This classification scheme for differentkinds of market
structure is drawn from Mighell and Jones. See the appendix
to this article for a more complete discussion of market
structure.

4 According to Senaur and others (p. 310), “The history
of food and agriculture is a story of gradually shifting roles.
First food production, then processing, and now, increasingly,

food preparation have shifted out of the household.”

5 The AHA advises consumers to limit total intake of
meat, seafood, and poultry to no more than 6 ounces per day,
use chicken or turkey (without the skin) or fish in most main
meals, and to substitute meatless main dishes for regular
entrees (American Heart Association 1985).

6 Senaur and others (p. 311) summarize the basic nature
of food demand stating, “Over time, the fundamental human
concerns regarding food remain largely unchanged. People
desire a food supply that is reliable and affordable, furnishes
the nourishment to sustain life and health, and provides
satisfaction and pleasure when consumed.”

7 While pST promises significant gains in pork quality
and production efficiency, the jury is still out on its commer-
cial use. The hormone is currently under review by the



64

FEDERAL RESERVE BANK OF KANSAS CITY

FoodandDrugAdministration.Consumeracceptanceofpork
produced withpSTisanotherimportantquestion. But survey
data suggest consumers’ desire to reduce fat outweighs consum-
ers’ concerns about any adverse impact of pST on food safety
(U.S. Congress, Office of Technology Assessment).

8 Another way of describing the fragmentation of the
pork market and other segments of the U.S. food market into
smaller “hoppers” is to say that the number of unique trans-
actions has increased. The characteristics and frequency of
market transactions are key factors determining how markets
are structured. See the appendix for a more detailed discus-
sion of factors affecting market structure.

9 See the appendix for a more complete discussion of
the role of economies of scale and risk in determining the
structure of the pork industry.

10 In 1992, for example, less than 5 percent of the
nation’s hog farms held inventories of more than 1,000 head,
the biggest size tracked by the U.S. Department of Agricul-
ture. But those relatively few large farms accounted for nearly
half of the nation’s hog inventory.

11 One recent study showed that pST could boost aver-
age net income per sow by $110 to $134 a year, with the
biggest gain attained on the biggest farm in the study. Total
net income increased about $80,000 a year when pST was
adopted on the biggest farm, compared with an increase of
only $8,000 a year on the smallest farm. Thus, pST is likely
to widen the economic advantage of big farms over little
farms (Office of Technology Assessment).

12 A relatively high capital-labor ratio points to the
critical role of large investments in specialized technology on
big hog farms. Average production expenses on the 10,000-
head farms shown in Chart 3 are lower than on the 140-head
farms in every expense category. But the biggest difference
is in labor expense, which is nearly two-thirds less on the big
farms than on the small farms. As a result, the capital-labor

ratio on the larger farms averages more than half again as
large as on the small farms.

13 To the authors’ knowledge no data on the operating
costs of pork processing plants are available. However, most
industry observers believe that the shape of cost curves in
pork processing plants would be similar to that of beef
processing plants. See Barkema and Drabenstott for a more
thorough discussion of operating costs in beef processing
plants.

14 Cost reductions gained by locking together pre-
viously separate functions like hog production and pork
processing are usually called economies of scope.

15 One Iowa study, for example, notes that the produc-
tion of 40,000 hogs adds more than $3 million to the value of
the state’s home-grown grains and boosts economic activity
in nearby communities by more than $6 million (Kliebenstein
and Ryan).

16 The Tenth Federal Reserve District includes all orpart
of the states of Colorado, Kansas, Missouri, Nebraska, New
Mexico, Oklahoma, and Wyoming.

17 Some corporate farming laws can also be interpreted
as prohibiting the contract production of livestock “either as
‘indirectly’ engaging in farming or as the control of agricul-
tural land” (Hamilton and Andrews, p. 2).

18 The Iowa Senate passed a bill that would have required
cooperatives to receive the approval of 60 percent of its
membership before it could engage in contract feeding of
hogs. But the bill was amended in the Iowa House to establish a
committee to study the issue further (Hamilton and Andrews).

19 Coase succinctly states the issue, “It is surely impor-
tant to enquire why co-ordination is the work of the price
mechanism in one case and of the entrepreneur in another”
(p. 335).
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