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MH
E N V I R O N M E N T A L  Q U A L I T Y  B O A R D

September, 1999

To Interested Minnesotans:

The GEIS on Animal Agriculture is a statewide study authorized and funded by the 1998 Minnesota
Legislature and ordered by the EQB. The Legislature directs the EQB to “. . .examine  the long-term
effects of the livestock industry as it exists and as it is changing on the economy, environment and
way of life of Minnesota and its citizens.”

The intent of the GEIS is twofold: 1) to provide balanced, objective information on the effects of
animal agriculture to future policymakers; and 2) to provide recommendations on future options for
animal agriculture in the state. The success of the GEIS on Animal Agriculture will be measured by
how well it educates and informs government officials, project proposers, and the public on animal
agriculture, and the extent to which the information is reflected in future decisions and policy
initiatives, made or enacted by Minnesota state and local governments.

The GEIS consists of three phases during the period summer 1998 through summer 2001: scoping
the study; studying and analyzing the 12 scoped topics; and drafting and finalizing the GEIS. The
EQB has established a 24-member Advisory Committee to provide advise to EQB during all phases
of the GEIS. The scoping phase of the GEIS was completed in December of 1998.

This literature summary is the first step in the second phase aimed at study and analysis of the 12 key
topics. This summary is intended to inform the Environmental Quality Board (EQB) members, EQB
staff, and the Advisory Committee on the “Feedlot  GEIS” scoping questions and research needed for
adequate completion of the GEIS. The EQB would like to acknowledge the time and effort of the
Advisory Committee members who provided invaluable input in the development of this “tool” for
use throughout the GEIS process.

The literature summary is formatted to address the 12 topics of concern and 56 study questions
outlined in the Feedlot GEIS Scoping Document (www.mnnlan.state.mn.us).  Any conclusions or
inferences contained in this report are those of the authors and do not necessarily reflect the positions
of the EQB or the Feedlot GEIS Advisory Committee.

The EQB would like to make this literature summary available to others interested in the effects of
animal agriculture. Copies of this literature summary will be available for use in the Minnesota
Plannin&QB  Library: 300 Centennial Building, 658 Cedar Street, St. Paul. The Library will also
house copies of the key literature review articles and the searchable database compiled as part of 658 Cedar St.
this literature review. A limited number of copies of this literature summary will be St. Paul, MN 55155
printed for distribution at cost.

Telephone:

For further information on the GEIS or this literature summary please contact the EQB at
651-296-9535.

651-296-3985

Facsimile:
651-296-3698

TTY:

a---‘ssioner,  Minnesota Department of Agriculture and

800-627-3529800-627-3529

www.mnplan
state.mn.us

1 0 0 %  p o s t - c o n s u m e r  .
recycled content

Chair, Minnesota Environmental Quality Board
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 EXECUTIVE SUMMARY

Business, production, processing, and distribution systems in the food chain are in a
period of rapid change.  These changes are in response to a host of dynamic economic and
social forces such as global economic competitiveness, monetary policy, government
regulations, consumer preferences, environmental stewardship, and food safety and new
technologies, to the social and economic needs of farm families and rural communities.
Business decisions on how to structure and operate the businesses to position themselves
to survive and compete are increasingly influenced by external global forces.  These
decisions are typically subjective decisions based on specific situations and are continually
being revised in response to a rapidly changing climate.  Therefore, the nature of firms
within the industry is a collage of various types of business organizations and the way they
operate. There are no two firms alike in the way they operate.

Trends in the Minnesota and U.S. Livestock Industry

There may be valuable lessons that can be learned from the changes that the U.S. broiler,
fed cattle, and processing vegetable sectors went through in the 1950s and 1960s.  That
transformation has been described as a four-step process:  Forces outside farming trigger
structural change, at first to exploit new conditions, and later to manage new risks.  New
technology, market conditions, and policies lead to 1) technological adaptation, 2) shift to
new producing areas, 3) growth and development, and 4) adjustment to risk.

The livestock industry is composed of species subsectors that are very different from each
other.  They compete at the retail level.  The poultry industry, broilers, turkeys, and eggs is
quite integrated and concentrated.  The beef cow calf industry is very dispersed, with
many small producers on more marginal land, but beef feedlots that are more concentrated
and integrated. The swine industry has been evolving in recent years toward greater
concentration and integration. The dairy industry has been moving more slowly than
swine in this direction.  Because of these differences and differences in the input
resources, readers are cautioned about making general conclusions that apply universally
to a non-homogenous livestock industry.

The sectors that have shown growth since the early 1990s are hogs, layers, and turkeys.
Turkey production has grown since the early 1993, but appears to have leveled off in the
past year.  The number of laying hens is also up by 1.3 million.  Production contracting is
the norm in the poultry industry, with 85 percent of broilers grown under contract in 1995.

Perhaps the big story is hogs -- there were 21 percent more hogs and pigs on Minnesota
farms last December, compared to December 1992. The pig crop was also up 8 percent in
1998. The upward trend in hog numbers can be expected to level off and perhaps reverse
itself as producers liquidate in response to the current disastrously low hog prices.

Consolidation of livestock production onto fewer farms is evident in Minnesota as it is
nationally.  The number of operations with hogs has declined almost 40 percent since
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1993. Nationally, the changes are occurring primarily in the largest operations, which are
gaining market share, and the smallest ones which are losing share.

According to a February 1999 national survey of nine the largest twelve pork packers, 64
percent of the slaughter hog purchases during January 1999 were priced under some
contractual method other than the spot market.  This was an increase from 57 percent in
1997. The latest figures on the level of production contracting in the swine industry are
that 17 percent of 1997 slaughter hogs were farrowed under contract, and 30 percent were
finished under contract. The largest year for producers signing production contracts was in
1997.

The swine industry has been undergoing rapid changes in recent years along the lines of
the earlier sectors, that some authors have termed "industrialization." New technologies
and management strategies that are thought to be playing a major role include improved
feeding programs, health-enhancing technologies such as all in-all out rearing and early
weaning, specialized breeding systems, more careful facility design and better information
systems, and networked (cooperative) selling and/or buying among groups of producers,
and information sharing among producers and between producers and processors. Some
experts are concerned that the U.S. pork industry could lose market share to other major
pork producing countries or regions.  The Canadian prairie provinces, Argentina, and
Brazil appear to be the major competitive threats.

Twenty Minnesota pork producers who were interviewed in late 1995 cited a number of
specific reasons for joining swine production networks.  Most of the producers were
previously producing hogs in individually-owned farrow-to-finish operations.  In general,
they were all looking for a way to access the technology and systems they saw as
necessary to achieve low cost production of the product quality and volume necessary to
be competitive in the future.  Within that general theme, some people emphasized product
quality while others focused on volume or labor simplification.  The types of
arrangements ranged from small-scale, informal farmer-to-farmer formula pricing
arrangements to large-scale, jointly owned sow units directed by hired management
consultants.

Cattle and sheep numbers are down in Minnesota.  Numbers of sheep and lambs are down
by almost a third since 1993, although the inventory last January has started to rebound.
Cattle on feed has also rebounded a bit this winter, which would be expected given the
low feed prices. Beef cow numbers seem to be on a fairly steady downward slide.  Not
much change is evident in the number of cow-calf operations, while the number with
cattle on feed is down eight percent.  The information on the number of sheep operations
is not out yet for this year, but was down substantially as of a year ago.

Dairy cow numbers slid by seven percent in 1997.  They continued to decline in 1998 but
the rate of decline was less.  Minnesota dairy operations are also down, by 28 percent.
Statistics show a wide diversity in the economic vitality of Minnesota dairy farms.
Statistics show a wide diversity in the economic vitality of Minnesota dairy farms.  Dairy
farm management records suggest that many Midwest dairy businesses are highly
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profitable when compared to their competitors in the West, East, South, and elsewhere in
the world.  However, many others have the opportunity to be more competitive.  Family
economics and lifestyle needs and hopes are critical on-farm forces of change.  Dairy
profit margins have become slimmer while family living costs have risen.  Opportunities
for quality family time and for breaks in day-to-day routines to get away are growing more
important to many families.  No research-based studies were found on milk marketing
contracts. The authors are aware of several incentives processors are using to compete for
producer milk such as quality premiums, discounts on hauling charges, management
services, volume premiums, and various forms of formal milk contacts. The extent to
which milk contracts are used is not available.

Impact of Government Policies on Profitability of Livestock Farms

We could find few published empirical analyses of the cost of livestock operations'
compliance with environmental regulations, or studies that quantify how significant state-
level corporate farming laws or environmental restrictions are in affecting locational shifts
in livestock production..  One reason for the dearth of work on this area may be that the
regulations are evolving so rapidly and vary so much across localities and farm types. One
study (Mo-Abdalla) related several measures of environmental regulation to hog inventory
shifts. They found that economic variables were more influential than regulatory
differences. Whether or not a state had a corporate farming law did not seem important,
but they did not consider specific provisions of the laws.

Another study of dairy farms' cost of compliance with certain EPA regulations found that
moderate size dairies would be affected more adversely than large size dairies.  Dairies
that were already in financial trouble could be put out of business.  Many of these dairies,
however, could go out of business regardless of the EPA requirements, albeit at a later
date.  Large scale dairies that were not already in financial trouble appeared to be able to
amortize the extra capital investment costs.  This suggests that moderate size dairies faced
with needing to make investments to meet the EPA standards may choose to expand the
scope of their operations, if financially able.  While such expansion would require an even
larger investment, it also would hold the potential for making the dairy more efficient and
competitive.

The EPA has announced that it wants final action on national guidelines by December
2001.  One analyst argues that standardized national standards would tend to push location
decisions to the local level, where some communities are eager to embrace the industry
while many others are not.  He also argues that standardized national environmental
regulations would highlight the role of corporate farming laws.

Does agriculture receive special treatment in terms of public policy and public sentiment,
and should it receive such special treatment?

There are several rationales for the perception that agriculture is viewed more favorably
by the public than are other industries, and that it deserves special treatment.  Three
rationales are:  1) a moral or Jeffersonian argument that farmers are more deserving than
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other people just because they work the land and produce a product, food, which is more
essential than many other products; 2) a regional economics-based argument that at least
some rural communities have few other industries to depend on for tax revenues and trade;
and 3) a social argument that owner-operators are more likely to be stable and involved in
the local community than are people who work for others, and that owner-operators make
up a larger share of the agriculturally-based population than for other industries.  Several
studies are cited that attempted to assess public perceptions of agriculture and farm
problems.

Concentration of Buyers of Farm Products

Several previous literature reviews on the meatpacking industry, along with sources on
dairy marketing and food marketing institutions, address this issue.  There are different
perspectives on the tradeoffs implicit in the industry concentration issue.  Some authors
have focused on the concern that a handful of firms seem to be positioned to at least
potentially control the food system and capture higher-than-competitive profits at the
expense of independent producers and rural communities, suggesting the need for
government intervention.

Statistical studies of meatpacking industry performance seem to indicate a (statistically)
significant but small departure from competitive conduct.  The implication is that both
consumer and producer welfare could be increased by steering packer behavior toward
closer conformity with the perfectly competitive benchmark.  The question is whether one
should target the structure or conduct of the industry.

The question of whether the negative effects of greater market power from industry
consolidation outweigh the positive efficiency gains remains an issue.  One computer
simulation study of the beefpacking industry found that the anticompetitive effects of a 50
percent increase in concentration were, at most, on the order of 2.4 percent.  As a measure
of efficiency gains, they estimated that a 50 percent increase in the size of a representative
plant in the industry is likely to be generate savings of 4 percent.  They concluded that the
structural changes in beef packing in recent years have been welfare enhancing on
balance.  A later econometric study also found that the positive cost-efficiency effect of
beef industry consolidation outweighed the negative market-power effect. Azzam
concludes from this that it might be preferable for policy to focus on industry conduct
rather than structure. The aspect of conduct that policy should focus on is the degree to
which competing firms may be able to coordinate their pricing without conspiring in the
usual sense of the term - that is, without any overt or detectable acts of communication.
The challenge is to develop creative measures, in the form of marketing institutions, to
dissipate the rents from implicit collusion. Where acts of communication are overt and
detectable, as was the case in the beef cartel at the close of the last century, antitrust
remedies come into play.

A previous literature review of the relationship between food retailing concentration and
consumer prices, power and profits yielded mixed results, especially with regard to price.
They noted that U.S. food expenditures are falling relative to household income, which
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calls into question the importance of concentration as a societal concern.  One cited study
found that greater concentration at the wholesale level was associated with lower retail
food prices, probably due to economies of scale being passed on to consumers. Overall
conclusions were that increased retail level concentration has been associated with both
increases in prices in some food categories and decreases in others.  Profits uniformly
increased with concentration, but the reason was unclear.  Part of the increase was
attributed to lowering costs through the use of information technology and vertical
coordination.

There seems to be greater concern that wholesale meat market concentration exercise of
market power by packers’ and retailers may be detrimental to producers. An analysis of
randomly selected meat market reports questioned whether wholesale price reports may be
biased downward because lower quality carcasses and cheaper cuts are sold through
channels that are reported while higher quality ones fabricated for their own retail
customers or into specialty cuts that do not fit into reported standard commodity
categories.  On the legal front, the 1977 Illinois Brick Co. ruling by the U.S. Supreme
Court held that only direct purchasers or sellers may sue a firm for damages due to the use
of market power.  This ruling presents an obstacle to farmers who might be in the position
of being damaged by depressed wholesale prices that are passed on by packers or other
intermediaries.

Marketing Contracts, Price Discovery and Market Fairness

The increased use of production and marketing contracts in the swine industry is well
documented.  Several studies have found that captive cattle supplies had a relatively weak
negative impact on prices.  Two more recent studies found that pork producers selling
smaller lots of hogs received lower prices than those with larger lots, although differences
in procurement methods and quality characteristics make the results somewhat difficult to
interpret.

Ownership and Control of Livestock and Livestock Facilities

The USDA tracks foreign ownership of farmland in the U.S., which stands at slightly
more than one percent.  We suspect, however, that classifying owners by local community
or state of residence, and/or by principal occupation, might be what is really of interest.
Corporations make up a much smaller share of farm businesses than is the case in the rest
of the economy.

Broadening the Control Question

It might be useful to broaden the discussion of control from control of livestock in
Minnesota to control of the food system generally.  Boehlje and Schrader argue that a
fundamental issue in any negotiation-based coordinated system is the point (or points) and
source of power or control.  Who dictates, or has the most control, over the performance
of the system, of the sharing or risk and rewards?  And what is the source of that power or
control?  They argue that there are two fundamental points of control and one fundamental
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source of power in a negotiation-based coordinated food production and distribution
system.  The first point of control is the end user or consumer and those firms that have
intimate contact with the consumer.  The second point of power is the raw material
suppliers, especially suppliers of inputs with the fewest substitutes - the genetic material in
plant and animal production, the seed and breeding stock.  In both cases, the source of this
power is knowledge.

What motivates livestock producers and processors to start, continue, expand, and quit
business? What are the characteristics of those starting, continuing, expanding, and
quitting?

We found a study that documented the characteristics of dairy farms that expanded and
reasons they did so.  Another study described Iowa pork producers who quit.  It has been
argued that federal commodity programs prior to 1996, by stabilizing crop prices, may
have minimized a source of risk inherent in specialized broiler operations and beef
feedlots, thus contributing to the shift away from diversified crop-livestock farms.  There
is limited documentation to the effect that low grain prices in the 1990s have induced
formerly specialized Minnesota grain producers to invest in swine finishing enterprises.
At more of an aggregate level are several discussions of the motivations for the
development of integrated food supply chains.

Economies of Size

A traditional way of analyzing economies of scale (or size) in agriculture has been to
compare average production costs per unit for different sized operations, based on
university-sponsored farm business summary programs or surveys.  Much of the growth in
the pork and dairy industries today is coming in “mega” operations which are less willing
to share data and, in any case, are often backward or forward integrated in ways which
make costs difficult to sort out.  It is becoming more difficult to analyze costs by size of
operation.  Some economists argue that looking at where facility investments are
occurring may actually provide a better indication of how production will occur in the
future than cost comparisons provide.

Impact of Various Production and Marketing Arrangements and  Livestock Production
Systems

There are many different production and marketing arrangements in use in livestock
production, such as futures and options trading through the established futures markets,
and marketing contracts with processors that may extend for periods of a few months up to
five years or more.  Analyzing them involves issues such as how broad the adoption is and
where the industry is in its price-production cycle.  Producers may have multiple goals
such as enhancing price versus reducing risk.   Marketing contracts may affect processing
costs, which may by passed back to producers as enhanced prices and margins in the short
run.  In the longer run, the cost savings are expected to be reflected in increased
production while margins return to normal levels.  Dairy producers have had less choice in
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production and marketing arrangements.  A wide variety of production management
practices have been shown to affect dairy farm profitability.

Changes in hog procurement practices are causing a number of problems for farmers who
continue to rely on the spot market, including delays of several days until packers can
accept delivery of animals, rather than the previous situation where farmers could call and
deliver their hogs the same day, closing of local buying stations, requiring greater travel
distances, perceived price reductions relative to what large producers were receiving (it is
not clear what information about large producers’ prices they were using to make this
comparison, or how accurate their information was), and missing out on quantity
premiums or other “special deals” that large producers were receiving.

Much of the debate about the fairness of long-term hog marketing contracts revolves
around whether quantity premiums paid to producers under long-term marketing contracts
or for larger spot market lot sizes are unreasonable compared to what is paid for smaller
spot sales.  “Reasonableness” relates to how such premiums compare to differences in
packers’ procurement and operating costs.  Two relationships that have not been
quantified very well in past research include:  1) how packers’ hog procurement costs vary
with lot size (number of animals involved in the individual transaction), and 2) how much
slaughter plant per unit operating cost increases when the plant is operated below or above
optimum rates on any given day. The increased use of contracts together with more
concentrated ownership of germplasm has raised concerns of a possible shift in bargaining
power away from producers and their receiving a smaller share of revenue from
production.

The annual reports of the Minnesota State College University (MnSCU) Farm Business
Management Program and the Southwestern Minnesota farm Business Management
Association do provide some evidence of how returns from contract production of hogs
compare with non-contract hog finishing. The 1994 through 1997 years were profitable
ones for independent hog finishing operations, but they lost money in 1998. The
contractee producers earned less than the independents earned on average, but the
contractees only experienced a slight decline in hourly earnings in 1998 compared to the
large losses that the independents experienced.

Livestock has always been produced under a variety of production systems.  Systems may
be becoming more standardized, but producer interest in alternative systems remains high.
For swine, three systems that are widely discussed are hoop barns, pasture farrowing, and
the Swedish deep-bedded system.  For dairy, intensive rotational grazing is widely
discussed.  Research is underway at the University of Minnesota to collect financial
performance data from Minnesota farms using these alternative systems, but it will
probably take several years before definitive results are available.
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