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Changing Structure and Competition in Food and
Agricultural Markets

Joseph Balagtas

The U.S. Departments of Justice and Agriculture JD@SDA) have signaled a renewed interest
in the competitiveness of food and agricultural keés, and have organized a series of public
workshops held across the country to stimulateudision of the economic and legal issues. A
main concern is whether producers are harmed bgingghanges in the structure of
agricultural and food markets, including consolidain farm inputs, processing, and food
retailing, as well as increased coordination althregvertical supply chain. As Secretary of
Agriculture Vilsack put it in his opening statemet the workshop held in lowa in March of
this year, “...the central question is, are the fasand ranchers of this country currently getting
a fair shake?”

The agricultural economics profession is in a uaigasition to inform this discussion,
building on a vibrant body of economic research iandepth knowledge of important
institutions. The set of papers in this theme drawshese resources to explore some of the
economic aspects of competition in agricultural &oatl markets. The papers are organized to
address these issues in markets where the DOJ/Utabé focused their interest: seed markets,
livestock markets, dairy markets, and food retgilin

In the first paper on the biotech seed industryekStiegert, Guanming Shi, and Jean
Paul Chavas summarize work from a series of stutesexamines pricing of biotech seed. A

first finding is that bundling—combining multipledtech traits in a single seed—tends to lower



the price of the traits to the farmer, suggestired economic efficiencies associated with
concentration may attenuate the effects of mar&etep. However, they also find evidence that
vertical integration—production of biotech traitsdagermplasm under the control of a single
firm—tends to raise seed prices relative to liceggigreements, raising concern that recent
acquisitions that have lead to vertical integrato@ enhancing the market power of biotech
firms at the expense of farmers. GianCarlo Moschates that the dominant positions of certain
firms in the market for biotech traits arise frameellectual property rights (IPR) in the form of
patents, and that IPR protection is necessarydcie technological innovation that benefits
society. Thus, in this case, IPR law is at odd$ aittitrust law, and the line between legitimate
exercise of IPR rights and antitrust violations islurry one.

Two papers on livestock markets review key striadtahanges that have taken place and
discuss the implications for market performancenCWard reviews the recent changes in the
structure of the beef packing industry: a dramstift towards larger and fewer plants, as well as
larger and fewer firms, and a shift away from camslrket transactions in favor of forward
contracts and other alternative marketing arrangesn&/ard notes that these changes have been
driven at least in part by economic efficienciefa@ borne out by a large body of research. Of
course, these changes also raise concerns of @btaarket power, but Ward points out that the
agricultural economic research on this score iediia typical finding is that beef packing is
characterized by but either oligopsony—a few domiiruyers—or oligopoly—a few dominant
sellers—pricing, but that the departure from petjecompetitive pricing is small. John
Lawrence reviews similar changes in the struct@ifeog markets, including increased size of
hog farms, increased concentration in packing,aanmebve towards alternative marketing

agreements. Lawrence highlights results of a restewly that finds that while pork packers



exercise some degree of oligopsony power, altermatiarketing agreements do not appear to be
a contributing factor. Indeed, economic efficiesc@ssociated with marketing contracts may
benefit both producers and consumers. Thus, rgrepbsals to limit use of marketing contracts
in hog procurement may be counterproductive.

Two articles on the dairy sector highlight the rofegovernment regulations in dairy
pricing. Brian Gould documents the growing concatiin among dairy farms, dairy
cooperatives, and dairy manufacturers, and thes god¢o describe how particular marketing
order regulations and conventions in dairy priaimgy facilitate the exercise of market power.
Many regulated and contract prices rely on whokepakes determined in thinly traded markets
for dairy commodities. Thus large cooperativesrorgbe manufacturers may influence regulated
farm prices via strategic trades in wholesale ntarkealey Chouinard, David Davis, Jeffrey
LaFrance, and Jeffrey Perloff find a more dire@¢@fof marketing orders on market
performance. They use their estimates of retailadehfor dairy products to calculate the impact
of price discrimination—the practice, enforced bgrketing orders, of setting a higher price for
milk used in fluid products—on dairy consumers. yrhenclude that marketing order
regulations are regressive, harming those consuwtewrscan least afford to pay.

Finally, two articles turn our attention to comgieta in food retailing. Rich Sexton
argues that while the emergence of large, domigatery retailers probably has been beneficial
for consumers, it probably has not been so for peets. Moreover, Sexton warns that models of
perfect competition as well as traditional modélsmperfect competition are inadequate to
capture observed patterns in retail food prices Richards and Geoffrey Pofahl list many of
the features of grocery retail markets that areviatt to competition, and report on their results

from analysis that attempts to capture some ofribisess. Among other insights, they find that



market power increases in the number of produdesexd, and also that grocery retailers may
use private labels to wrest pricing power from fooanufacturers.

Taken together the papers in thisoicestheme highlight some of the important
economic issues at the heart of competition in dg8icultural and food markets. The papers
also highlight the insights that the agriculturabeomics profession has to offer on this pressing
public policy issue. In many cases, the authoreraiore questions than they provide answers,
which may be unsatisfying to those looking for &gwolution to a preconceived notion of a

problem. But full appreciation of the scope of glieblem is a prerequisite for sound economic

policy.
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The importance of seeds dates back at least teisdhd years to the rise of agriculture. Indeed,
the origin of agriculture is associated with thiesgon and planting of seeds that eventually
contributed to large increases in food product@wer the last century, advances in breeding and
hybrid seed development and the rise of moderntgsrigave put the selection of seeds on a
firm scientific basis. Advances in biotechnologyw@a&nabled the production of genetically
modified (GM) crops with specific, desirable traiist found in their parents. The first
generation and most common GM traits generateraiisestance against one or more insects, or
tolerance to specific chemical herbicides. Emerd@ahg traits address a broader array of
consumer and producer market demands includingtiontenhancement, drought tolerance, and
protection from plant disease. While the use of tebhnology remains controversial in some
countries, the rapidly advancing biotechnology seddstry has contributed to improved
agricultural productivity and had a major impacttba production, delivery, and pricing of
agricultural seeds and other inputs in the UnitedeS and around the world. These current and
emerging changes are likely to reshape much oflthigal agricultural production system in
ways that generate both excitement and caution.

In this article, we discuss the major trends andkey research findings on the pricing,

trait bundling, efficiency, and the potential etieof market power in the U.S. seed industry. The



research, documented in six detailed reports (Sayvas and Stiegert, 2009, 2010a, 2010b; Shi
and Chavas, 2010; Shi, Stiegert, and Chavas, 20fDStiegert, Shi, and Chavas, 2010), utilizes
nationwide farm survey databases collected in thiged States by Dmrkynetic Inc. The data
cover annual farm-level purchases and prices of,gmybean, and cotton seeds from 2000 to
2007. The data allow the documentation of severgldnd important characteristics in the
evolution, pricing, and industrial structure of geed industry. The research provides empirical
results on seed markets that relate to trait bngdind bundle pricing, product differentiation,

and price discrimination.

Discussion of the Industry

GM crops were commercially produced beginning enid-1990s. From 1996-2008,
production of GM crops grew from 4.2 million acrassix countries to 309 million acres in 25
countries (James, 2008). GM production is primardpncentrated in six countries (United
States, Argentina, Brazil, India, Canada, and Qhimat planted about 95% of the global GM
cropland (James, 2008). Before 2000, early devedoprof commercially viable GM seeds
incorporated only a single genetic trait, speclfjcan insect-resistance trait for cotton and corn,
and a herbicide-tolerance trait for soybeans. Thwelbpment and rapid adoption of double,
triple, and quadruple stacked GM seeds with mdtgenetic traits primarily occurred since
2000.

Government regulations, farm demand, and consueraadd affect the adoption and
spread of GM technology in agriculture. GM seedeligoment is a multi-year process
involving many test trials conducted by biotechggidirms and leading to commercializing a
handful of selected varieties. Biotechnology adesnessentially piggyback on conventional

breeding selection that supplies viable seedsrtodes. The commercial value of GM



technology is suggested through the price premioas by farmers for GM seeds compared to
the price of conventionally bred seeds. We docurseweral of the key strategies employed by
seed and biotech firms to price seeds in wayshtbidt spur adoption and capture some of the
economic benefits generated by advances in GM ttagw.

Research and development (R&D) expenditures onamei\patentable genetic traits and
seeds are an important part of the productionalosteds. Over the last few decades, private
sector R&D expenditures in agriculture have inceglasharply, as applications of new
biotechnologies have become associated with exeysoperty rights for genetic traits. This
has contributed to an increase in seed prices [(Krtgscott, and Chum, 1998). However, the
institutional arrangements for how R&D costs tratesito seed prices vary across crops. The
development of hybrid corn has a long history afgte sector involvement primarily because
hybrid vigor is not maintained in seeds from thevaous year’s harvest. Cottonseeds have also
been developed primarily through private sector R&Drn and cottonseed pricing is structured
to pass R&D costs on to farmers. In contrast, drdat seed R&D is conducted predominantly
in the public sector and funded by upfront investtaghrough commodity check-off programs.
As a result, the prices of hard wheat seeds usaallyreflect a small fraction of the total
development costs. Soybean seed development Inaggitvaed since the 1980s from large public
R&D, much like hard wheat, to being almost fullyvatized (see Heisey, Srinivasan and Thirtle
(2001) for more a detailed discussion).

Over the last few decades, horizontal and vertieaiger activities in the agricultural
biotechnology and seed industries have contribtde¢ke development of a concentrated and
complex industry (Fernandez-Cornejo, 2004). The Bi&echnology seed industry has received

extensive utility patent protection under Ameri¢aw since the 1980s. This patent protection



has effectively precluded antitrust oversight & tise of those rights despite the presence of
high concentration in the GM seed markets. Biotetdgy firms have also vertically integrated
downstream to the seed industry while licensingmp&d traits to other seed companies that in
turn offer GM seeds. In this setting, verticallyggrated biotech-seed firms compete for seed
sales against independent seed firms licensingairee traits. How and to what extent these
licensing arrangements extend or limit competit®oan emerging issue. This is illustrated in a
patent infringement case (Monsanto v. DuPont)fir@ises on contract terms that prohibit

Monsanto’s licensees from stacking its genes wiitfeiopatent holders’ traits (Kilman, 2009).
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Figure 1. Percentage of U.S. Acreage Planted inv@ational and GM Corn Seed, 2000—
2007.

In cotton, Syngenta has received permission taudethe MonsantBt gene and a herbicide

tolerance gene from Bayer Crop Science. This istda@ antitrust settlement in May 2007 that



imposed conditions on Monsanto’s vertical acqusitf Delta Pine & Land to terminate all
provisions in its cotton seed licenses that restréat stacking of genes from different sources.

The GM seed market has seen tremendous growthheamdje over the last decade. Using
Dmrkynetic data, Figures 1-3 show the adoption cht8M corn, soybean, and cotton seed,
respectively. The acreage share of GM seeds isovew80% for each of these crops. However,
the growth patterns for single-trait and stacked §&3dds are strikingly different across crops.
For corn, the rise in stacked seeds outpaced thatiad of single-trait seeds especially after

2005, while in soybeans, the single-trait seedsanerdominant over the whole time period.
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Figure 2. Percentage of U.S. Acreage Planted inv@otional and GM Soybean Seed, 2000-2007.



For cotton, stacked seeds have had a steadilyasioig market share. We also note that stacking
is most prolific in corn with a range of doublegoadruple stacks while only double stacking in

present in soybeans and cotton.
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Figure 3. Percentage of U.S. Acreage Planted inv@ational and GM Cotton Seed, 2000-2007.

The market price of GM seeds reflects both the gbptoducing the seeds and the farm
benefits from using them. For a vertically integthbiotech-seed firm to remain viable in the
long run, operating income—sales revenue less tpgreosts—must be sufficient to cover the
fixed costs associated with seed and trait devedoppmarketing and promotion costs, and the
cost of financing. Meanwhile, seed prices mustexaieed the farmers’ net benefit from using

the seed. Farmers have an incentive to use GMwgked it provides benefits from increased



farm productivity and reduced production cost #ateed the additional seed cost. Given the
oligopolistic structure of the biotech-seed indysseveral strategies can be employed by firms
to lower their costs, extract economic benefitenffarmers and seed dealers, and increase
adoption of GM seeds. The findings from our resleaeported in the next three sections

provide insights into these strategies.

Trait Bundling and Bundle Pricing

Seeds are sold at a list price less a discounladlaiat the point of sale. GM seed prices vary
with trait stacking/bundling, perceived agronomamnditions in each region—pest infestations,
rainfall, etc.—availability of substitute seedspuoodity prices, and farmer income. For bundled
biotechnology traits in the corn seed market, Shiavas and Stiegert (2010a) rejected standard
component pricing of biotech traits, where the @pcemium for multiple-stacked seeds would
be equal to the sum of the price premium for ralégingle-trait seeds. They found strong
evidence of sub-additive bundle pricing, whereghee of stacked seeds is sold at a discount
compared to component pricing. Similar results war&ined by Shi and Chavas (2010) in their
analysis of the soybean seed market, and by Sage$t and Chavas (2010) in the U.S.
cottonseed market. This evidence is consistent thélpresence of complementarity and
economies of scope in the production of seeds litidled traits. In general, sub-additive seed
pricing is good for farmers who want to have acdessultiple traits, since it reduces their
access cost to these traits.

Using less aggregated data of the corn market,(3tayas and Stiegert (2010b) and
Stiegert, Shi, and Chavas (2010) uncovered a mamed/price discrimination pattern. The
former paper studied pricing at the biotechnolagy fevel, while the latter broke out the Corn

Belt into two regions: the core and the fringe.baith studies, sub-additive pricing is most



commonly observed. However, there was also limet@dence of super-additive pricing, where
the price of stacked seeds is sold at a premiunpaoed to component pricing. Super-additive
pricing may be associated with firms taking advgataf market power to extract economic
gains from farmers. In Stiegert, Shi, and Chav@402, its occurrence appears closely tied to the
herbicide-tolerance trait and only in the core oegin Shi, Chavas and Stiegert (2010b), super-
additive pricing is found to be specific to the aeior of a single firm. Although limited in

scope, the presence of super-additive pricing iesptihat different pricing patterns may emerge

in ways that depend on specific market settings.

Conduct and Pricing in the U.S. Seed Industry

Seed prices may also depend on the increasingdéuatiustrial concentration. Biotechnology
firms can benefit from complementarities and ecoiesrf scope that enhance the efficiency of
R&D activities related to genetic improvements asrtyaits and/or crops. On the other hand,
high concentration raises concerns about the eseeafimarket power, which could have adverse
effects on the efficiency of R&D activities, theeaf technological progress in agriculture, and
the rate of adoption of biotechnology.

To confront the issue of market concentration, @eetbp and employ a multi-product
variant of the traditional Herfindahl-Hirschman exd(HHI) as a measure of market
concentration. These indices are called generakitdéidor GHHI. The GHHI recognizes
traditional own-market concentration and extendsathalysis to consider cross-market
concentrations involving markets for different séygues. The cross-market GHHI is shown to
have a positive relationship with price when thedurcts are substitutes, but a negative
relationship with price when products are completsieffor example, complementarities can

arise if a more integrated system of productio®bf seeds by a few large firms contributes to



reducing the cost of development. If these compleargies are large, they can reduce or
reverse the price-enhancing effect of market po¥ereconometric analysis of seed prices can
provide useful information on how market concembratan affect seed prices. For corn, Shi,
Chavas and Stiegert (2010a) and Stiegert, ShiCdiadas (2010) found evidence of departures
from marginal cost pricing, reflecting that marketver does influence seed prices paid by
farmers. For cotton, Shi, Stiegert and Chavas@@iund that increases in own-market
concentration do contribute to higher seed priBes.they also documented that, through
complementarities, cross-concentration tends tasgeciated with lower seed prices. This shows
that increased market concentrations do not alwaysase prices. It also stresses the need to

analyze the implications of imperfect competitiorai multi-market context.

Vertical Ownership and Pricing

Does vertical organization affect pricing in theSUseed sector? Shi and Chavas (2010) and Shi,
Stiegert and Chavas (2010) study this issue fobsay and cotton, respectively. The analysis
distinguishes between two types of vertical orgaians: licensing and vertical integration.
The evolving vertical structure in the U.S. cottead industry is of special interest.
While the licensing of biotechnology seeds remdmsinant, biotechnology firms have
increased their use of vertical control througlegnation. The market for integrated cottonseed
has grown beginning in 2005 when Monsanto repuerthasprevious spinoff (Stoneville) and
expanded on its vertical integration afterwardsydBaCropScience, a large agricultural
biotechnology company, entered the cottonseed mark®99 through the acquisition of
FiberMax varieties from Aventis Crop Science, aad bxhibited a major growth in sales since
2002 (Shi, 2009). And similar trends exist in tbgl®ean seed markets. In single-trait soybean

seed markets, vertical integration has increassd 3% of the market in 2000 to 26% in 2007.



This documents a general trend toward verticabiatigon in the U.S. seed sector. Are
these changes motivated by efficiency gains thghtmeduce the prices paid by farmers? Or are
they reflecting attempts to increase market poWwat ftaises the price? Shi and Chavas (2010)
and Shi, Stiegert and Chavas (2010) found evid#drateseed prices do vary with the vertical
organization of the sector. For both soybean atiicothey document that seed prices under
vertical integration tend to be higher than undsarising. This indicates that vertical integration
by biotechnology firms may increase the exercismafket power and the firms’ ability to
extract economic benefits from seed dealers amdefiay. Such finding is consistent with
biotechnology companies’ reluctance to allow liaassto stack the licensed trait with other
companies’ trait, as exemplified by the antitriestisment in the above mentioned Monsanto-
DPL case. Biotech firms can recover the R&D expemdimore effectively through direct sale
under vertical integration than through licensiag fevenue. Indeed, cheaper alternatives from

the licensees may impose some competitive pressine integrated firms’ product.

Final Thoughts

Biotechnology advances have been catalysts fowatians in agriculture, and they have been
associated with a growth of private R&D investmettie patenting of GM traits, and increased
concentration in seed markets. The rapid adoptida\ seeds in the United States gives an
indication that biotechnology has contributed torsg) agricultural productivity gains. So far,
seed prices have been low enough to maintain faofitgbility and induce farmers to adopt GM
seeds.

Mergers have led to increased concentration in ses#lets, and they are part of trend
toward greater vertical integration in the biotealogy seed sector. The rapid emergence of only

a few firms that hold most patents on GM traita gublic policy concern. These changes raise



guestions about the organizational efficiency efthS. and global seed industries, which is
important as seeds are crucial factors affectiegathility of agriculture to feed a growing world
population. Will concentrated markets lead to hrggeed prices, fewer choices for farmers and
closure of independent seed companies? What nme&trketure would maintain the incentive for
private investments in seed development? Whilehidtas shown that the privatization of the
seed industry can be consistent with rapid teclgicdd progress in agriculture, maintaining a
balance between providing incentives for agricaltimnovations and sustaining farm
profitability remains a challenge. Our most coreistfinding through all studies is a
preponderance of sub-additive pricing in stackesdiseWe have also found that increased
concentration in the seed industry has contribtdddgher seed prices. However, through
multimarket complementarity effects, increased eoration can also be associated with
efficiency gains and lower seed prices. Futureareseshould be directed toward a better
understanding of these topics to provide policymskéth information on how to protect and
expand innovations while maintaining a good distiiiin of associated benefits between

innovators, farmers and consumers.
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The reawakened interest in competition issues iic@tural markets might appear to have
found its ideal poster child in the seed indusigncentration is high and market structure has
shown remarkable dynamics over the last 15 yeatis,high-profile mergers and acquisitions by
key players. A dominant firm—Monsanto—seems to hawmerged, at least from the perspective
of biotech traits perceived as essential in modesd varieties. The two largest U.S. seed
companies, DuPont and Monsanto, have embarkedargh legal battle. And the Department
of Justice (DOJ) has opened a formal antitruststigation of Monsanto practices. Yet, despite
its many motives of interest, the seed industrgimpetition issues are probably not
representative of what matters in other agricultomarkets. A distinctive feature in the seed
industry is that innovation is crucial and heawbpendent on sizeable research and
development (R&D) investments. Commitment to R&Dgsivate firms, in turn, relies crucially
on the existence and enforcement of intellectuaperty rights (IPRs), patents in particular.
Strong IPRs necessarily confer limited monopolyitomss. Whereas that is well understood and
widely accepted as a reasonable method to protetgrovision of innovation by the private

sector, there remains an inherent tension betwRrahd antitrust concerns in this industry.

IPRs and Seed Industry Innovation



Agricultural research can claim remarkable achiexasover the last century, with impressive
productivity gains that have ensured the availghdf an abundant and safe food supply that
meets the needs of a growing world population. aked successes such as those underlying
the Green Revolution owe much to public funds sufop® research in public institutions. But
the current structure of R&D is much more dependenprivate investments. In the U.S.
economy, industry R&D at present accounts for ntloa@ two-thirds of total R&D investments.
More specifically, in agriculture, private R&D hasceeded public R&D expenditures since the
early 1980s. To feed a growing world populatiord emmeet the competing demands on land
from bioenergy, it is apparent that continued puatidity growth is essential. Inasmuch as that
depends on new and improved seed varieties, the hiéang will have to be done by private
R&D investments, and the availability of securdpeceable, and strong IPRs is, arguably, a
necessity.

Knowledge is the quintessential public good—norinraonsumption and, in and of
itself, nonexcludable. Absent IPRs, it is cleat fitans have little incentive to engage in
expensive R&D that can create new and useful kmgdeWhy undertake the costs of being an
innovator if one can wait for others to do that asap the same benefits by copying and
imitation? The prospect of such destructive “frieing” behavior has long been acknowledged,
and most developed economies have implementedgdiegal measures to protect the rights of
inventors. For plants, in the United States suchsuees include protection of trade secrets, the
1970 Plant Variety Protection (PVP) Act and—follogyithe landmark U.S. Supreme Court
decisions irDiamond v. Chakrabart{1980) andl.E.M. Ag Supply v. Pione€001)—utility
patents. The latter provide the strongest protedcitd are now routinely used for biotechnology

research tools, genetically modified (GM) traitsgddraditional germplasm. Patents grant to the



innovator the right to exclude others, for a lirditane period, from using the patented product
or process. Such exclusionary rights can be a safrconsiderable returns if there is a strong
demand for the innovation because it effectivelgved the patent holder to behave as a
monopolist. It is the prospect of such returns gravides the needed incentive for investment in
R&D (Langinier and Moschini, 2002). Of course, tmarket solution to the problem of
promoting innovation is second best in nature: dheannovation is available, the patent
actually restricts its use and it is a sourceeafffos} efficiency loss.

Seed companies need property rights to justify thdbstantial R&D investments. For
example, the prospect of farmers saving a portfdher harvest to use as seed in the next
period obviously reduces the ability of suppliersdécoup the cost of improved seeds over many
growing seasons. Prior to the possibility of ugdagents to prevent that, it is not surprising that
the crop that attracted most private R&D investraevds maize—saving seeds does not work
well with hybrid varieties. The development of &nant maize seed industry owes much to the
natural property rights protection offered by tlybid technology, over and above the
remarkable discovery of the productivity effectdhgbrid vigor. But patent protection is now
available on many aspects of seed production, anefuGM traits and varieties, and that has
tremendously enlarged the scope of profitable peiv&D investments in the seed industry.
Indeed, patents have been crucial to the commeaaiigin of modern biotech varieties. Seed
suppliers can market elite varieties, embeddingibiele and/or insect resistance traits, and
charge a price premium, without the fear that atimeight misappropriate the product and
compete unfairly in future periods or that farmeight save a portion of their harvest for

replanting, thereby negating a market for the povdor future periods.

Biotechnology and I ndustry Dynamics



The nature of innovation in the seed industry reentradically affected by the biotechnology
revolution in agriculture, a development that hemdpced exciting innovations as well as some
unexpected and unresolved problems (Moschini, 283 cifically, modern seed varieties of
major crops, such as corn, soybeans, cotton, amalaalerive their value to users from two
sources that are both essential: germplasm andr@td.tThe latter, of course, refer to the traits
engineered by insertion into plants of foreign gergypically single genes, which may however
be stacked—that confer a desirable attribute, sisdierbicide tolerance or insect resistance.
Germplasm refers to the sum total of all hereditagterial in a plant, as coded in its DNA. For a
crop, it reflects the compounding nature of segakmhprovements carried out by breeders over
a long period of time, all of which, of courseeiscapsulated in the seed.

Not surprisingly, commercial breeders are keenroiepting the results of their efforts
from misappropriation, and a complex set of IPRsdraerged to help them do so. The 1970
PVP Act allowed for the creation of patent-like fitigcates” for new, distinct, uniform, and
stable varieties. Thisui generidPR protection was developed at a time when it bedeved
that living organisms did not constitute patentalbject matter. But all that changed in 1980
with the landmark U.S. Supreme Court decisioD@imond v. Chakrabartyit is important to
understand that utility patents can now be usesert germplasm ownership for traditionally
bred varieties, and not just for GM traits. OtHeRIprotection instruments that are relevant to
the seed industry include trade secrets—which baea effectively used for maize inbred lines
in a few high-profile litigations—and material tisfar agreements. Because patents provide a
stronger protection than PVP certificates (Moschmil Yerokhin, 2007), breeders have started
to favor their use. Some evidence in this resgeshown in Figure 1, which reports the number

of PVP certificates and patents on varieties, dsner the 30-year period ending in 2009, for



both corn and soybeans. Specifically, such coumtseported as total for five-year periods, to
smooth out year-to-year variations partly due towvhgaries of the approval process. It is clear
that, in the most recent half of the period congdethe use of utility patents for plant varieties
has increased considerably. In the last five yeangarticular, the number of variety patents

issued for corn and soybeans far exceeds that Bf ¢&wtificates.
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Figure 1. Number of U.S. PVPCs and Patents on Yagg1980-2009 (Source: USDA and
USPTO)

Monsanto was not in the seed business prior tadlent of agricultural biotechnology,
and it is now the largest seed company in the wdithds remarkable evolution has its roots in
the advent of agricultural biotechnology and theitglio engineer crops with herbicide
tolerance and insect resistance traits (Econo2$X9). Such novel possibilities held the
potential to profoundly affect farmers’ demand lherbicides and pesticides, not just seed, and
brought about a confluence between the agrochemnchteed industries. Monsanto invested
early and decisively in agricultural biotechnolotgading to the release of GM varieties, first

commercialized in 1996. Its early advantage andicoed commitment to this R&D path has



resulted in a dominant position in the GM traitarid in commercialized varieties of soybeans,
cotton, and corn. This is illustrated in Table hieh is based on data made available by
Monsanto to its investors, but percent values imttdible are calculated based on USDA planted
acres. Note that the share of U.S. grown cropsag@ny one or more Monsanto traits has
increased steadily over time. In 2009, this shareumted to 81.1% in corn, 94.5% in soybeans,

and 78.9% in cotton.

Table 1. Market Penetration of Monsanto’s GM Traldsited States (Million Acres)

2000 2005 2009
CORN Single-Trait 17.2 27.8 14.1
Double-Trait 0.1 13 4.5
Triple-Trait 0 1.3 31.2
RR w/ Non-Monsanto 0 0.5 20.7
Traits
Total Monsanto Trait 17.3 42.6 70.6
% of total planted acres 21.8 52.1 81.1
COTTON Single-Trait 5.6 3.2 1.2
Double-Trait 4.1 7.7 5.3
RR w/ Non-Monsanto 0 0 0.7
Traits
Total Monsanto Trait 9.7 10.9 7.1
% of total planted acres 62.6 76.8 78.9
SOYBEANS | Roundup Ready 45 66.4 71.7
Roundup Ready 2 Yield 0 0 1.5
Total Monsanto Trait 45 66.4 73.2
% of total planted acres 60.4 92.1 94.5

Source: Monsanto.

GM traits such as herbicide tolerance or insecdsta@sce are attractive to farmers because
they offer both cost-reducing and yield-increasapgortunities. But clearly, to capitalize on this
latent demand, GM traits need to be embedded e¥d sarieties available to farmers. To
achieve the market penetration in GM traits illastd in Table 1, Monsanto appears to have

followed a two-pronged strategy. First, it acquisederal seed companies that offered both a



solid germplasm base and a recognized brand nasieding Asgrow for soybeans in 1997,
Dekalb for corn in 1998, and Holden’s Foundatioed&ea firm supplying corn inbred lines to
other breeders—in 1997. These acquisitions provaretinmediate, sizeable presence in the
seed market and a vehicle to market its GM tr&iézond, from the beginning Monsanto
engaged in broad licensing of its GM traits to otbeed companies, from small regional firms to
large competitors. This broad licensing strateggtaged the stock of elite germplasm held by
other companies, as well as their seed commeratadiz channels, and thus allowed GM traits to
be made available to more farmers much more quidilis successful strategy, of course, relied
on the credible threat of a do-it-alone alternatnade possible by the earlier seed company
acquisitions, which also gave Monsanto considerhaatgaining power in defining the clauses of
its licensing agreements.

The foregoing discussion suggests that ownershipeofiermplasm is just as critical as
the ownership of GM traits in order to understamel ¢urrent status and possible future evolution
of this industry. Table 1 provides some indicatiohthe dominant position in GM traits
accumulated by Monsanto, although one should matieather companies—including Dow
AgroSciences, Syngenta, and DuPont—have competivhdgréts that have been
commercialized or are set to come to market. Ca®hgr Table 2 provides an indication of
germplasm ownership by looking at utility paterdsihbred lines, cultivars, and varieties for
corn and soybeans, over the last 15 years. Thedb@patent count data used in Figure 1,
soybean patents for which Monsanto and Stine amégssignees are counted as half for each.
Grouping these patent counts by company, accoufdmifpe various mergers and acquisitions
that took place over this period, Table 2 illustsathe dominant position of the top two

companies, DuPont and Monsanto. The table alscestgthe weakness of Dow, a company that



has developed successful insect resistance tiatitwhich apparently does not have a
comparable strength in germplasm platforms. Streenewer company that has focused its
energy on soybean breeding. Also apparent is therale of the public sector in patented
germplasm, perhaps surprising given the genenadi toé increased university patenting
promoted by the 1980 Bayh-Dole Act. Neither Tableot Table 2, of course, depicts market
shares in actual commercialized seeds. On that frenthought that the top two companies
currently have comparable strength in corn and sagb. For 2009, industry sources put
Monsanto’s share of the corn seed market a bit@bae—third, DuPont’s share a bit below one—
third, with Syngenta a somewhat distant third vpiénhaps 7-8% of the market. In the branded
soybean seed market, in 2009 Monsanto’s share @as30%, DuPont’s share a bit lower but in

the 25-30% range, and Syngenta again third witluab0%.

Table 2. Distribution of Ownership for Utility
Patents on Varieties, 1995-2009 (%)

Corn | Soybeans
DuPont 45.70 21.90
Monsanto 34.70 41.70
Syngenta 9.30 6.80
Dow 2.30 -
Stine - 18.10
Other private 7.70 11.20
Public 0.20 0.30

Source: USPTO.

Tension Between | PR and Antitrust Laws

Both IPR laws and antitrust laws share a commamate objective—to increase efficiency and
thus improve the welfare performance of a markehemy. But efficiency considerations in an
innovation context are subtle, and there remainsmaesolved tension between the prescriptions

of IPR and antitrust laws. IPR law aims at incregsvelfare by promoting innovation. For this



purpose, the grant of exclusivity is crucial inyaobng incentives for private R&D. And,
exclusive control of an innovation necessarily essfsome market power. Antitrust law aims at
increasing welfare by promoting efficiency. Wheraamopolistic positions are not prohibited
per se, certain activities that lead to the actjarsior exercise of market power are banned. From
the perspective of IPRs, taking ex anteperspective is of paramount importance, and it is
recognized that to obtain dynamic innovation gains may need to incuex postsome static
efficiency losses. This trade-off is inherent te #econd-best nature of IPRs, but it is a proftabl
bargain for society, a result that is robust evethe sequential innovation setting that
characterizes crop breeding (Moschini and Yerokb@@8). Butex postfrom the perspective of
antitrust practice, monopolistic positions thautefom IPRs are quite visible, and sorting out
what is a legitimate exercise of IPR-related exgltysfrom exclusionary practices that are
proscribed by antitrust statutes remains difficult.

The objective of combining GM traits and germplassid by different parties gives rise
to the need for licensing agreements that are &ypicso-called technology markets. Licensing
in this context is generally held to have procontipet effects because it facilitates the
integration of complementary factors of productibat are essential to assemble a product that
has market value. But it is well known that resivie and exclusionary licensing arrangements
may run afoul of antitrust rules. THentitrust Guidelines for the Licensing of Intelieat
Propertyissued by the DOJ and the Federal Trade Commi¢Bib@) attempt to clarify this
tension (DOJ and FTC, 1995). These agencies “rezegnat intellectual property licensing
allows firms to combine complementary factors afdurction and is generally procompetitive,”
they “will not require the owner of intellectualqperty to create competition in its own

technology,” and note that “the fact that intelledtproperty may in some cases be



misappropriated more easily than other forms opprty may justify the use of some restrictions
that might be anticompetitive in other contextsut Bhey also note that thper seillegality of a
number of restraints—such as price fixing—continteeapply to the licensing of intellectual
property. Furthermore, other restrictive licensmmgctices, such as exclusive licensing, exclusive
dealing, and tying arrangements may be found tateantitrust under the rule of reason,

notwithstanding the recognized distinctive attrésudf technology and innovation markets.

Impact on Farmers

Farmers benefit from improved seed varieties bexati;icreased expected yields and, with
GM traits, cost-reducing production practices—fample, reduced need for pesticides with Bt
varieties; simpler and less expensive weed contithl herbicide tolerant plants. But such
benefits come at a price—indeed, collecting a higlkeed price from farmers for improved seeds
is a necessary component of the model whereby pagrior the underlying R&D carried out by
seed and agrochemical companies. The exclusivatytgd by IPRs allows the innovator to
charge a higher price for the improved seed. Justrhuch depends on a number of issues,
including whether the innovation is drastic or nastic and whether or not the preinnovation
industry is competitive (Moschini and Lapan, 19Nt surprisingly, therefore, we have seen
higher prices for biotech seed varieties. Someahisiare revealed by data available from the US
Department of Agriculture (USDA), which startedréport separate prices for biotech and
nonbiotech seed varieties in 2001. Such price dataorn and soybeans, are reported in Figure

2.
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Figure 2. U.S. Seed Prices for Corn and Soybea®@)-2008 (Source: USDA)

It is clear that, for both of these crops, seedgxihave increased considerably since the
introduction of GM crops in 1996, for both biotemhd nonbiotech varieties. Simply comparing
the last available year (2008) to the pre-GM yddr9®5, we see that the total seed price
increase over this period is 139% for biotech cd8%o for nonbiotech corn, 199% for biotech
soybeans, and 96% for nonbiotech soybeans. Alsorot interest is the price markup charged
for GM seeds, relative to nonbiotech varieties.diasn the aggregate data reported by the
USDA and used for Figure 2, for corn this markup imereased from about 29% in 2001 to 60%
in 2008. Arguably this reflects, among other thingg increased importance of stacked traits in
GM corn seed varieties, which now commonly comlhiaesbicide resistance with a few insect
resistance traits, such as against corn borer @amdrootworm. The situation is somewhat

different for soybeans, in which biotech varietie®r this entire period have simply contained



the same herbicide tolerance traits. Monsanto’keateng strategy for its Roundup Ready trait at
first singled out the markup as a distinct techggltee, initially $5 per bag and then $6.50 per
bag. But in 2001 Monsanto replaced this technofegypaid by growers with a royalty system
paid by the seed companies licensed to use thelgaving the companies with more flexibility
on pricing their product. Coincidentally with tlidbange, it is apparent that the markup for
essentially the same herbicide tolerance traibybeans increased substantially. This markup,
which amounted to about 40% of the seed price utidetechnology fee system prior to 2001,

has averaged 70% over the period 2004-2008.

L ooking Forward

For some of the main U.S. crops, the consolidatiah has occurred in the seed industry over the
last 15 years has been accompanied by remarkadtgeh driven by the advent, and strong
adoption, of GM crops and by the increased rol&s. Monsanto played a pioneering role in
the development of GM traits and at present engoggeminant position in such a technology
market, although other companies have developedauired a growing set of competing
products. For the purpose of marketing such innomatto farmers, as noted, GM traits need to
be combined with elite germplasm, the ownershigloith is also rather concentrated and very
much affected by the strengthening of IPR protecitothis area that has occurred steadily over
the last 30 years. Licensing of GM traits is thnsasential component of current industry
practices. Allegations of anticompetitive practigeshis setting have surfaced repeatedly in
recent years (Moss, 2009). They include exclusippeaactices such as exclusive dealing
arrangements that penalize licensees for dealitigatiner technology providers, offering
rebates to seed distributors who limit sales of peting seeds, and anti-stacking restrictions. A

conclusive assessment of the economics of sudfjeallactions, however, is problematic at



present. The licensing of intellectual propertyadsata number of complex issues, as discussed,
and the need to safeguard the incentive role of IPBans that efficiency effects might be
construed even for very restrictive clauses. Alisensing contracts in this setting are a private
matter between the contracting parties, and tretaild are typically not in the public domain,
which is helped by the common practice of settliigations out of court.

An interesting new issue that will be played outhia next few years concerns the
potential for “generic” GM traits. Similar to thease of pharmaceuticals, the expiration of
patents in principle opens the door for suppliérgemeric GM seeds. Many patents typically
pertain to any one GM trait, but the last contrglpatent for the original soybean Roundup
Ready (RR) trait is set to expire in 2014, andréad possibility of having generic versions of
RR soybeans is exciting to many observers. Thegssowill not be straightforward, however.
The RR trait is wrapped up in branded seeds, ameshiip of the underlying germplasm might
play a role. If IPRs on such seeds were relyin@uU® certificates, then seed saving by farmers
might be a viable solution, at least for soybe&us.existing utility patents on GM varieties,
which, as noted, have become more and more comm@tent years, were they to be asserted,
could preclude ready availability of generic GMd®eThere are also a host of regulatory
matters that are germane in this case. Whileiit iee process of replacing the original RR trait
in its seeds with a second-generation version avitnger patent protection, as well as other
claimed advantages, Monsanto has also promisecititain global regulatory support, through
2017, for the original RR trait. It is also on reg@s being willing to help maintain foreign
registration beyond that by making available heaftt safety data needed for regulatory
approvals. How all this will play out remains to $een but, as with other issues in this industry,

it will provide newer and challenging material fzonomic and legal analyses.
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Assessing Competition in the U.S. Beef Packing Industry
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Competition issues in the beef industry can beettdo the late 1880s and stemmed in part from
market structure changes of an evolving economyrd@as, improved highways, irrigated grain
production, and technological changes within mezdipg plants combined over time to alter
cattle feeding and marketing and the market straatfithe U.S. meatpacking industry. Along
the way, court decisions and Congressional actdtesed the regulatory environment. Most
notably, the Supreme Court issued the Packers’ @uari3ecree in 1920 and Congress passed the
Packers and Stockyards Act of 1921. The Act credtedPackers and Stockyards
Administration, now called the Grain Inspectionckas and Stockyards Administration
(GIPSA), within the U.S. Department of Agricultu(t¢SDA).

The consent decree and formation of a regulatoep@gin USDA may have reduced
some of the concerns about beef industry competitioa time, but many of the same
competition issues surfaced not too many years. latdlowing a study in the 1930s, Nicholls
(1940) wrote, Only after considerable further investigation wile know whether or not reform
in the packing industry is necessary. It is conalle that such monopoly elements as exist yield
desirable results. A less extreme possibility & tesults are undesirable but not sufficiently bad
to bother about.”

One might trace what could be referred to as théamoera controversy to the late 1960s

when lowa Beef Processors began to be a major fioitte meatpacking industry. The



technological innovation of boxed beef had a majéect on market structure and economics of
the meatpacking industry. Since the late-1980sceatnation in meatpacking has been high by
many economists’ standards, above levels considgreagme economists to elicit
noncompetitive behavior and result in adverse econperformance.

This article focuses on the period since the 19f9®bjectives are to: (1) put beef
packing competition issues in historical perspe&gt(2) highlight market structure changes in
beef packing, (3) note some key lawsuits and aaulirtgs that contribute to the regulatory
environment, and (4) acknowledge the large bodgséarch related to concentration and

competition issues.

Structural Changes and Causes

What led to high levels of concentration in beetkpag? Here is a quick review of structural
changes which occurred especially in the 1970s1880s in the beef packing industry. In 1976,
there were 145 steer and heifer slaughtering plaitksannual slaughter of 50,000 head or more
(GIPSA, 2008 and previous annual reports). Somapaeking firms own a single plant and
some are multiplant firms. Plants with annual skdagexceeding one-half million steers and
heifers numbered five and accounted for 14.8%aigter by firms in the category of 50,000
head or more per year. Average slaughter in thegest five plants averaged 666,800 head.

Comparable data for 2006, the last year data vegrerted, illustrate major market
structure changes. The number of plants in thegoayeof 50,000 head or more per year declined
to 36. Fourteen plants each slaughtered one mitlianore steers and heifers in 2006. These 14
plants accounted for 70.2% of total steer and heleghter in the 50,000 head or more size
group. Average slaughter per plant in the 14 ldrgksts nearly doubled from 1976 to

1,302,643 head in 2006. The same trend can befiddrfor boxed beef processing plants.



Not only did plant size increase, growth and cadsdtion resulted in larger beef packing
firms as well, which in turn increased concentrmatibhe four-firm concentration ratio (CR4), the
combined market share of the four largest firmsne common measure of how economically
concentrated an industry or market is. In thedrg,higher the CR4, meaning the closer it
approaches 100%, the greater the likelihood theléygest firms are exercising market power.
Market power may be either oligopolistic power dé&v dominant sellers in the output market
or oligopsonistic power of a few dominant buyershiea input market, reflecting significant
influence on the market by a few firms. Economistge debated for years whether or not the
CR4 is an appropriate or inappropriate measureavket power; but regardless, it continues to
be a measure of concentration.

In 1976 for steer and heifer slaughter, the fougdat firms accounted for 25.1% of total
steer and heifer slaughter (a CR4 of 25.1) accgrthrGIPSA data. By 2007, CR4 was 80.0 for
total steer and heifer slaughter as well as foebldxeef production. However, the four largest
firms in 1976 were not the same as the four larfyess in 2007 due to several mergers and
acquisitions.

The sharp trend toward fewer and larger plantsdviaen by the enhanced economic
efficiency and cost management associated withatiperlarger firms. MacDonald and
Ollinger, (2005) cite technology combined with aighreduction in packer costs as contributing
factors for consolidation in beef packing. Meatpagks a margin-driven business. Firms buy
livestock at a small range around the market awepaige. Meatpackers do not control the
market average price; the result of price deterttanaMeatpackers do not directly control the
supply of cattle raised and do not directly contteinand by consumers for beef products. But

packers can influence prices paid around that geepace level; the result of price discovery.



They subsequently sell meat and byproducts at d ssnge around the market average
wholesale price. Again, they do not control the keiaverage wholesale price but can influence
prices received around that average price levealsTgross margins are about the same for all
firms and the firm with the lowest costs experienttes largest net margin or profit. As a result,
firms search for ways to control costs. Thus, dnth@ driving forces in market structure
changes was the need to be a low-cost slaughtedegsracessor.

Studies in the 1960s through the 2000s have foaodanies of size in cattle
slaughtering and fabricating, and research confiimss operate larger beef packing plants in
order to be competitive (Ward, 2010). As noted bgrily economies of size findings are quite
robust across a variety of analytic approaches—eaoanengineering, simulation, and statistical
cost analysis—and data—»both cross-sectional anglsenes.

Similarly, plant utilization significantly affectgperating costs. Having a larger plant
pays dividends in terms of potentially achievingéw costs per head. However, to realize that
potential advantage over smaller plants, largemtplenust operate at high levels of utilization. A
larger plant at lower utilization rate may in faetve higher costs per unit than a smaller plant
operated at near-capacity utilization. Resear¢henl980s to 2000s also confirms the
importance of plant utilization and that largermtaoperate at higher plant utilization than
smaller plants (Ward, 2010). Thus, larger plantssHawer costs per unit than smaller plants
both because they are larger and because theparated at higher utilization.

Plant operating behavior leads to dynamic strutttiranges. For example, when a firm
expands a plant, say from one-half million catée year to one million cattle per year, either by
expanding the plant or operating the plant twotshgér day, the plant experiences lower per-

head operating costs. Importantly also, one-hdlfonicattle previously slaughtered by other



plants are now slaughtered in a single plant urddssr factors intervene. Plants losing slaughter
volume to the larger plant experience higher cpstaunit because their plant utilization
decreases. The result over time is that smalletpkexperience higher costs and less profit, go
out of business, and concentration in meatpackiogeases. Again, research has confirmed this
market structure dynamic.

Market structure changes since the 1970s, includiciggased concentration, involved
both firm consolidation as well as internal grovirtbm capitalizing on plant economies. The
industry evolved away from the old-line meatpackings that were household names for years,
such as Swift, Armour, Wilson, and, Cudahy to filike IBP, Excel, and, Swift Independent,
and later to firms we have today, JBS, Tyson, aad)il. Thus, concentration also increased
from mergers and acquisitions involving the largests.

The drive to operate larger, more efficient planggitalizing on economies of size, does
not explain by itself the increase in firm sizeglsas via mergers and acquisitions. Little
research is available to determine how many plafitsn needs to capitalize on economies of
firm size. Advantages are assumed for multiplamdiin procuring livestock for several plants.
Increasing pressures related to food safety suggesher advantage for multiplant firms and
examples could be cited where single-plant firmseelenced a food-safety crisis that led to the
firm’s eventual demise. There also may be econouofiesope available to firms that handle
multiple meat species—beef, pork, and poultry—nedato firms that specialize in a single meat.
Paul (2001) found evidence that larger and morerdified plants in terms of processing

operations have greater technological economigsshmaller plants.

Pricing Behavior Changes



Another clear trend coincident with increasing antcation is increased packer procurement of
livestock by non-cash-price means. The first yel®tSA collected data on contracting by the
four largest beef packing firms (1988), forward raats and marketing agreements—distinctly
different but combined by GIPSA for reporting puspe—accounted for 15.8% of steer and
heifer slaughter and packer ownership of fed cattl®unted for 4.7%.

Considerably more and better data are availabl@ytod packer procurement methods as
a result of the Livestock Mandatory Reporting A&¢ginning with its implementation in April
2001, data are now available on weekly prices atawes of livestock procurement by

alternative marketing methods (Ward, 2009a, 2009b).
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Figure 1. Weekly Fed Cattle Pricing Methods by ks since Mandatory Price Reporting, 2001-2008

Alternative marketing arrangements for fed catildude negotiated cash trades, negotiated
grids—which specify prices for a range of pricealify combinations with the base price

resulting from buyer-seller negotiation, formuléacpd trades typically with the base price tied to



a cash market quote or plant average cost, fora@mtracts typically with price tied to the
futures market or future market basis, and packened transactions for which no price is
reported since they are typically internal transfieom one division of the packing firm to
another.

The percentage of fed cattle purchased by packevadh alternative methods has
changed as follows over the 2002-2010 period dineenew data have been reported. Negotiated
cash went from 43.8% in 2001-02 to 34.1% in 2009rHgotiated grid pricing, from 12.4% for
2004-05 when reporting began to 7.5%; formula agesdgs, from 48.9% to 43.0%; forward
contracts, from 3.0% to 10.3%; and packer—owneun 16.2% to 5.1%. Thus, there has been a
trend away from the cash market and toward altemmatarketing arrangements over the past
decade. Figure 1 shows the variability in weeklty ¢attle procurement by alternative

procurement methods.
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Figure 2. Comparison of Fed Cattle Prices by Alaive Procurement Methods since Mandatory PricedRény,
2001-2008




Just as the extent of packer procurement of lioksy alternative methods is important,
S0 is the relationship among prices by alternatrethods. Figure 2 shows the weekly prices for
fed cattle by procurement method. Prices for fatecrack relatively closely for negotiated
cash, negotiated grid, and formula agreementsdowiakd contracts do not track the others as
closely. The mechanics related to each methodlentring of reported prices for forward
contracts explains many of the differences oveetibut not necessarily for any given week

(Ward, 2008).

L awsuits and Regulatory I mplications

While concentration is high in meatpacking, civitirust lawsuits filed against the largest
meatpacking firms have not resulted in major cdedisions against those largest firms in the
past thirty years. And no significant Federal goveent antitrust cases have been brought
against the largest meatpacking firms over the gaaned.

Civil antitrust lawsuits at three points in timeegserelevant. Market power,
oligopsonistic behavior, and price discovery wemies to some producers in the 1970s even
though the CR4 in steer and heifer slaughteringmeasigh by economists’ standards. Two
class action antitrust lawsuits, referred to asMieat Price Investigators Association (MPIA)
case and the Bray case, were filed against (i) it four largest grocery retailers, four largest
beef packers, and the leading private market regygpfirm. The MPIA case was filed in 1975
when the CR4 in steer and heifer slaughtering v@a3. ZAfter several years of litigation, both
cases were dismissed in the early 1980s.

A different type of lawsuit was filed in 1985 by Miort of Colorado, then one of the
largest beef packing firms, against Cargill whichsva large competitor. Cargill agreed to

purchase a competing beefpacker of both firms, &gdfoods. Monfort deemed the acquisition



anticompetitive both to itself and the industryt the courts ruled in favor of Cargill and

allowed the merger to proceed. The Monfort casefilswhen CR4 in steer and heifer
slaughtering was 50.2, and the court’s decisionehgdick and lasting impact as it opened the
door to several mergers and acquisitions involgoige of the largest meatpacking firms. In
1987 alone, the CR4 in steer and heifer slaughteeased by 12 percentage points, from 55.1 to
67.1.

By the mid-90s, the CR4 in steer and heifer slaeighad risen to about 80. Cattle
producers filed a class action lawsuit againstilBP996, known initially as the Pickett v IBP
case, and later called the Pickett v Tyson Fresatdease after Tyson purchased IBP in 2001. A
jury in Federal court ruled in favor of the plaffgiin 2004 and assessed damages of $1.28
billion. However, shortly thereafter, the trial gelset aside the jury ruling and entered a
summary judgment in favor of Tyson which was lateheld by an Appellate court.

These lawsuits are relevant for two reasons. Figwgleows the reported CR4 in steer and
heifer slaughter and boxed beef production sind® Ifased on GIPSA data (GIPSA, 2008). In
addition, filing dates of the three lawsuits arentified. Note the difference in concentration at
each time period. Producers and competitors hage bencerned about concentration and
competition for many years, but to date insuffitiemidence has been presented to rule in favor
of those concerns. A reason for this relates tonibed research results by economists, as noted
later in this article. While regulatory agenciestably GIPSA and the Department of Justice
(DOJ) have been routinely criticized for not haitihe trend in concentration, civil lawsuit

outcomes may have influenced their decisions ragguubtential antitrust regulation.
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M eatpacking Behavior and Perfor mance Resear ch

Agricultural economists have conducted consideredgearch over the past three decades
related to behavior and performance of livestoak mweat markets, with considerable focus on
the meatpacking industry. Ward (2010) reviewed ralmer of articles in roughly chronological
order (see the review at the Department of Justaigsite
http://www.justice.gov/atr/public/workshops/ag2Gh@ex.htm#publiccomments ). Research
varies widely in terms of data—data unit aggregafrom individual transactions to annual
observations, collection length from one monthdoatles, and spatial aggregation from local
market to the entire United States—as well as nugtlogical approach, including numerous

econometric models, simulation, game theory, etc.



An extensive review of competition in meatpackingduded that the body of empirical
evidence was insufficient to persuasively arguentieatpacking industry was not competitive
(Azzam and Anderson, 1996). Sexton (2000) concludatimarket power estimates in
meatpacking are modest and structural changeslandeaare probably beneficial from an
efficiency viewpoint. Any single piece of reseatds its weaknesses in data and methodological
approach, suggesting the need to consider theedruaty of research.

Two summary statements can be made from the WadD]Zeview. First, relatively
consistent research on pre-committed—captive—sepgliggests use of alternative marketing
arrangements by packers is associated with lowsdr cerket prices for livestock though the
magnitude of lower prices is quite small. Howevesearch fails to connect this finding to
abusive use of precommitted supplies. In the mexstnt Congressionally mandated study,
economists found cost savings and quality improverassociated with meatpacking firms’ use
of precommitted supplies, referred to in the stadalternative marketing arrangements,
outweighed the effect of oligopsony market powelP&A Livestock and Meat Marketing
Study, 2007).

Second, research on oligopoly/oligopsony poweriieth(Ward, 2010). Game theory
research provides evidence packer behavior is stemiwith a trigger pricing strategy. Where
market power has been found, whether oligopoly paweligopsony power, the market power
magnitude is relatively small in most cases andngegly within an “acceptable” public policy
level. But there are exceptions, and at least ardygound a larger magnitude which exceeds
the “acceptable” public policy level.

Research on price impacts and market power estnh&igs the question, “How large is

large?” or “How small is small?” Price distortioac3% or less have been found in several



studies. These fall well short of regulatory agesiandards related to merger impacts and
noncompetitive behavior, often assuming a 5% prgeact rule (U.S. Department of Justice and
Federal Trade Commission, 1997). However, the santl regulatory agencies have not defined
specifically how much market power is “significamattid for how long a firm or firms must
maintain significant market power.

From a different perspective, seemingly small inip&t $/cwt can make a substantial
difference to livestock producers and rival meakpag firms operating at the margin of
remaining viable or being forced to exit an indysin relatively low-profit businesses, “small”

degrees of market power can have significant pnoiglications.

Major Questions Remain
A major question relating to market structure clengnd increasing concentration is what
should be done or what can be done to reversedhdz Some people want to do nothing and
allow the marketplace to function unencumberedxigreal regulations and constraints. Other
people would administratively alter the market stinwe where problems seemingly occur. For
example, they would break up large meatpackingsjiramd/or restrict presumed problematic
behavior, such as eliminate contracting and variintagration which includes packer ownership
of livestock.
No definitive answer is attempted here, but a femctuding observations are offered.
* From a long historical perspective, names of me&ipg firms change but
many of the same allegations of meatpacker abusince.
* Evidence of structural changes is clear. Meatpackims have increased
greatly in size both from internal growth as weallmergers and acquisitions.

The result has been fewer and larger plants, fewédarger firms, and much



higher levels of concentration.

» Evidence of behavioral changes is clear also. Me&kipg firms no longer
rely solely on the cash market for livestock pusd®a These changes are in
response to livestock owners’ preferences as wdheaneed for improved
coordination and reduced costs to be competititk mwal firms and for beef
to compete with other meats.

» Lastly, research findings do not consistently amavincingly identify serious
problems, though many studies point to potentiabf@ms and raise several
issues. Determining the need for legislative outamry reform is difficult, as
is identifying what the reform measures shouldHhag tvould be corrective,
without being disruptive and injecting unintendedgative consequences

onto the marketplace.
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Hog production and marketing practices in the @k industry have changed dramatically
over the past two decades. In the early 1990s|yn@@% of hogs were purchased in the spot
market through auctions, dealers or directly bykpax. By early 2010, the percent of spot
market hogs had fallen to 5-7%. Approximately 25%ags are owned and processed by
packers in their own plants and 70% of hogs adettdetween seller and buyer through
marketing contracts. The contracts vary in duraéind specification but are similar in that the
transaction price is derived by a formula basedmother market, often the now very thin spot
market. The motivations of sellers and buyers &ndbn the spot market may still exist, but the
thin spot market raises concerns. Prices in thesenarkets potentially may become highly
volatile, subject to manipulation, and less repnésteve of competitive market equilibrium
(Martinez, 1999). Some producers and Congresakeng to reverse the trend by requiring
packers to purchase a percentage of their nedtls spot market (Taylor, Muth and Koontz,
2007). Yet, other producers that value contractireggevolving to the next generation of
contracts and alternative methods of price discover

This paper summarizes recent trends in hog marketiactices using USDA data and
explores the motivations for increased relianc@mturement contracts. Next, a description of

recent important research results is set out,i@bbby a brief discussion of the implications of



marketing arrangements. Finally, it identifies saimeesolved issues that deserve thoughtful

consideration by the industry, researchers anaypahakers.

Recent Trends

The pork industry has undergone significant chamges$ficiency, structure, and organization
over the last two decades. Hog production was dooanated by small enterprises as part of
diversified farms. As a point of reference, in 1988re were over 235,000 farms with hogs and
two-thirds of the U.S. hog inventory was on farmthdess than 2,000 hogs, the largest category
USDA reported at the time (USDA-NASS, 1993). Alsp1993, 87% of hogs were bought on

the spot market (Hayenga et al, 1996). There wapeoaximately 200 locations, either buying
stations or packing plants, to sell hogs in lowd amepresentative producer had five or more
different bids in a 50-mile radius in each quadiarthe state (Lawrence, et al. 1995). The
industry barrow and gilt slaughter was 1.65 millleead per week. Carcass-merit pricing—in
which each carcass is objectively measured for hteigd leanness—was new and the average
hog had backfat of 1.07” on a 179 pound hog cardaghis system, relative to a base price,
premiums are paid for leaner carcasses of ideghwaind discounts are paid for fatter carcasses
that are either too heavy or too light.

In 2009, 57% of hogs were owned by 130 producetis atileast 50,000 head inventory
(USDA-NASS, February 2010). Approximately 63,00fhia owned the remaining 43%. In the
first quarter of 2010, 5-7% of hogs are boughthlmdpot market. There are fewer buying
stations but independent buyers and commissiorsfatii have a presence and at least seven
different packers buy hogs in lowa each week. Webklrow and gilt slaughter has increased
27% to an average of 2.09 million head per weekiudlly all hogs are bought on carcass merit

and backfat is 0.75” on a 200 pound carcass. Theeuof producers is smaller, production is



larger, and hogs are larger and leaner. In additiararcass merit buying, the move to larger and
leaner hogs is closely linked to the use of manketiontracts that more precisely send signals of
preferred traits from consumers to producers tlaspbt market transactions (Martinez and
Zering, 2004).

Another change that occurred since the early 1980sh allowed producers to grow was
the use of production contracts. The owner of thgshpays a grower to provide the building,
utilities and labor to raise hogs to slaughter \Weigith the owner retaining ownership of the
hogs, providing the feed, veterinary supplies amthagement decisions and standing price risk
in the feed and hog markets. According to USDA tttal number of hogs under production
contract owned by operations with over 5,000 hbatlraised by contractees, accounted for 44%
of the total U.S. hog inventory (USDA-NASS, MarailB). While often confused and used
interchangeably, it is important to recognize tigetence between production contracts and
marketing contacts. Production contracts make prowifor payments from the contractor/hog-
owner to the grower/contractee for the housinga@thdr costs associated with raising the hogs.
Payments under the terms of the contract are velgtstable providing reduced risk for the
grower. Marketing contracts are used to transfareyahip of the hogs from the hog owner to
the buyer—typically a packer/processor. The fodukis paper is on marketing contracts.

Between 1993 and 2002, spot market share of heg salcreased from 87% to 17% and
fell to 5-7% of barrow and gilt slaughter by 20B&cker-owned hogs going to their own plant
represents 26% of hogs marketed, while some formawketing contracts accounted for
approximately 60% of the market hogs sold. Thedsrgingle market contract category is “hog
or pork market formula” meaning that the transacpace in the contract is tied to the spot

market for hogs or wholesale pork.



The spot market represents 5-7% of the hogs matketapproximately 20,000-30,000
head on a given day. Prices under USDA-MandatapeMeporting (MPR) are reported twice a
day, mid-morning and mid-afternoon meaning thatphee reported represents an even smaller
number of hogs and transactions. With the smallbamof transactions per reporting period the
potential for greater price volatility from one rkat report to the next increases as does the
possibility that individual transactions can undumhpact prices higher or lower. Some hog
marketing contracts base the hog price on wholgsale prices. While in this formula the
producer price increases when the packer priceases, the wholesale pork market is also
thinly reported and is not covered under the curk®R legislation. The contracts may also
include a “quality” adjustment to address the condkat spot market hogs are not
representative of all hogs. Parties to the contyfien use multi-day or weekly averages to
reduce volatility impacts of thin markets. Howewuéere is concern that if packer controlled
supplies, owned or contracted, can be used toymetise spot market lower, then the contract
prices are lower as well. The impact on overaki@ievels resulting from price discovery

involving a small number of hogs is discussed later

Motivation for Marketing Contracts

The trend to increased use of hog marketing catsttagprocure hogs was driven by both
producers and packers. Consumers were askingdoeteind more consistent pork. New hog
production technologies such as artificial insertiamg lean genetics, phase and split-sex feeding
and age segregated rearing, reduced costs of grodand allowed large producers, in
particular, to capture scale economies at the fanal. Transportation efficiencies, dedicated
feed mills, and management skills generated scaleanies at the firm level. Producers

capturing the early adopter margins used producionracts to expand proven management and



production systems. However, lenders were reludtaltan to modernize facilities or expand
without assurances of market access and in sones pase risk management. A producer
survey conducted in 2000 found that increased @mcereduced price risk were identified as the
most important relevance of marketing contract®whg disastrously low prices in 1998-1999
(Lawrence and Grimes, 2001).

At the same time packers saw changing productiaatiges and investments made in
regions distant from the traditional Midwest hodf laed existing packing facilities. In addition
to securing a more consistent, uniform supply gher quality hogs for the life of the contract,
packers gained other advantages that the spot tmaaker evolved sufficiently to deliver
(Lawrence, Schroeder and Hayenga, 2001). Markeongracts are a form of nonprice
competition for hogs that encourage productionlifgénvestment near packing facilities by
assuring lenders that hog producers have accessge@d to packer “shackle-space”. The terms
of some contracts also provide for less hog pricmargin risk. Packers competed with one
another on contract terms that either impacted#se price, carcass-merit premiums or risk-
sharing methods. Risk sharing provisions varieddoypany, but typically involved the producer
giving up opportunity for possibly higher spot metrkrices in return for contract protection
from low spot market prices. For a discussion af hwarketing contracts see Lawrence (1999).

USDA-AMS, through Mandatory Price Reporting, regartimber of head, carcass
characteristics and prices by purchase methodri$kaharing provisions of the contracts are
evident in average annual prices (Figure 1). Tlo¢ sparket price is higher than contracts in
some years, but lower in others. Marketing consrégtically have specifications that require
producers to adopt industry standard best managegmrtices and encourage production of

leaner hogs, the primary measure of quality, anaihgr characteristics. The hogs sold through



the spot market on average are not as lean assbéysnder contract and have lower value in

today’s buying systems.
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Figure 1. Lean Hog Prices ($/cwt), by Marketing hied

Relevant Research

Compared to the fed cattle market, there have batively few studies on the implications of
market power—the ability of a firm or firms to in#nce price that is not possible in a perfectly
competitive market—in the hog market. In a simolatnodel, Wang and Jaenicke (2006) found
that for formula-price contracts increased contsagiplies are negatively related to the expected
spot market price when participating producers remhthigh proportions—greater than 0.8—of
their hogs. However, they are positively relatecewproducers contract lower proportions—
between 0.6 and 0.8. Moreover, increased contuglies reduce the variance of spot market
price under formula-price contracts. They also tbthmat formula-price contracts offer the
highest expected profit to processors and highgstated utility to producers. The results imply

that as long as a producer has a sufficient numibleogs in the spot market for negotiation that



contracting the remainder can be beneficial. Tevifethe spot market and they lose their
leverage. However, in today’s market many producerdract all of their production and other
producers do not contract any and thus the sinomagsults may not fit with today’s market
reality. Finally, the authors conclude that impottinkage between the contract market and the
cash market could disappear if cash markets betoonnin and disappear altogether. With spot
market volume near 5%, the sector may be at that.po

Perhaps the most comprehensive analysis of alteeatrketing arrangements (AMA)
in recent years is the Livestock and Meat Marke8hgdy (RTI International, 2007). AMAs are
defined as an alternative to the spot market aclddie packer ownership and marketing
contracts. Analyzing transaction data for Octol@2through March 2005 the authors found
that on average packers that use a combinatioradtating arrangements pay lower prices than
slaughter facilities that use the spot market ohhe RTI analysis found a statistically
significant presence of market power by buyerstiuénce prices in live hog procurement.
However, the results regarding the significancAMA use for procurement of live hogs in
explaining the sources of that market power arenolusive; i.e., packers might have market
power, but that power does not derive from AMAT$lUS, restricting AMAS is no assurance that
market power will diminish.

There has been legislation proposed to restridtgyamvnership and the use of marketing
contracts. Some proponents of restrictions mistigkate the relationship between the change in
AMAs and the change in hog prices reported in thérport as proof that hog prices would be
higher with a larger spot market. The authors fotlvad during the time period of the study,
contracts had a bigger impact on price than didke@aownership. A 1% increase in contract hog

guantities causes the spot market price to dect®abe38% and a 1% increase in packer-owned



hog quantities causes the spot market price teedserby 0.28%. What is often ignored is that if
the same hogs are put on the spot market that wiicdecrease 0.27% with each 1% increase in
the supply of spot market hogs. In recent years hb§ slaughter has been slightly more than
100 million hogs, 32 million packer-owned hogs &naillion spot-market hogs. Thus, a 1%
decrease in contract marketings (630,000 annualli)ncrease the spot market price 0.88%.
But, if the hogs are shifted to the spot markegytill increase that supply by 12.6% depressing
prices by 3.4%. The math is similar, but not asrdrc for packer ownership. The point is that
unless restricting contracts and packer ownerdbgprastricts production, the hogs will simply
be sold through the spot market increasing its lsugopd, at least in this analysis, offsetting the
price increase associated with restricting AMAsifffact, some producers are dependent on
procurement contracts to secure financing as therg W the 1990s, then restrictions on
contracts could force some operations out of bgsia@d thereby reducing pork supplies.

The RTI authors also modeled the vertical chaimftimg farms to consumers. They
factored in the cost advantages that packers mawpdrating their plants more efficiently when
using AMAs and the impact on consumer demand fromdycing higher quality pork through
AMAs—improved ability to deliver consumer preferredits, such as uniformity, leanness,
color, etc. They concluded that restrictions onuke of AMASs in the hog and pork industries
would result in a net loss to both producers antsamers. Hog producers would lose because of
the offsetting effects of hogs diverted from AMAsthe spot market, some increased costs of
plant operations shifted back to producers andidueease of consumer demand due to declining
guality. Consumers would lose as wholesale andl peiek prices rose due to smaller supplies

and some of the higher packer costs were passedsti@am. Packers would gain in the short



run, but neither gain nor lose in the long runhes/toperate a margin business between

producers and consumers.

Remaining Questions

Hog marketing practices have changed with the éwwlwf the industry and have provided
motivation to both producers and packers to us&etiag contracts rather than the spot market.
Yet many hog marketing contracts rely on the spatket for price discovery leaving important
guestions worthy of consideration. For example,tvana the necessary conditions for a viable
spot market and what criteria define “viable”? Wisathe source of market power and what is
the cost of controlling it? What are the effedtsestricting marketing contracts? If producer
loans are contingent upon marketing contracts, veh#iat impact on asset values if there are
forced liquidations because marketing contractseswicted? Likewise, what happens to the
value of facilities if packers have put their protdan operations on the market at a time when
other producers are selling farms and lendersedwetant to loan without marketing contact
assurances?

While the previous questions focused on implicatiohthe spot market disappearing or
of restrictions to force hogs back into the spotkeg there are equally challenging questions
regarding an alternative to the spot market. Whhte the characteristics of the next
generation of hog marketing contracts? Is marksetarice discovery relevant in an industry
that integrates producers more closely with congsath#/hat are the competition implications if
the market trades contracts rather than hogs?

Whether trading hogs or contracts, issues of mapédbrmance and conduct remain.
The USDA, Grain Inspection, Packers and StockyAdtsinistration (GIPSA) is proposing to

add several new sections to the regulations umgePackers and Stockyards Act, 1921. The



new regulations that GIPSA is proposing would déscand clarify conduct that violates the
P&S Act and allow for more effective and efficietforcement by GIPSA. Additional research
and development are called for to find workableigohs to industry questions particularly in

the context of the proposed regulatory changes.
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Consolidation and Concentration in the U.S. Dairy Industry

Brian W. Gould
JEL Codes: L11, Q13, Q18

Consolidation of the U.S. dairy industry has ocedrat every step in which raw farm milk is
transformed into finished dairy products and madslable to the final consumer. In addition to
the usual public policy concerns associated witlugtry consolidation, there are some unique
industry characteristics that make for specialngitbe. These include the dominance of dairy
cooperatives in the marketing of farm milk, dailpguction of the primary product, a formula
based pricing system that determines minimum nilkgg for a majority of the milk marketed

in the United States and industry use of a thinketan the determination of a major component
of this pricing system. This article provides areosew of recent consolidation trends of the
U.S. dairy industry and highlights industry chaeaistics that differentiates dairy from other

agricultural sub-sectors.

Consolidation in the U.S. Dairy Farm Sector

The average farm size is increasing, the numbdainy farms is decreasing and the location of
production has shifted significantly to nontradit#b production areas. The expansion of the
dairy industry in such states as ldaho, Texas aw Mexico and concurrent reduction in
production in traditional dairy states has resuitethe production by small farms in the
historical producing areas being replaced by prodanoriginating from significantly larger

operations (GAO, 2001).



Table 1 shows the change in the 10 largest daogiyming states since 1970. In 1970

only California (#4) and Texas (#10) were contaimrethis list. By 2008, there were five

western states in the top ten with California pdg the most milk and Idaho entering the top

ten between 1980 and 1990 and by 2009 becominigtnt largest milk producing state.

Figure 1 shows the distribution of farms by hembdor a number of these key milk producing

states in 2007. For the United States as a wHodeaverage herd size was 131 cows per

operation. In comparison, for New Mexico (#8), #werage herd size was 1,267 cows and for

California (#1) the average herd size was 824 ashish is more than nine times the average

herd size in Wisconsin (#2).

Table 1. Milk Production has Shifted to the Wesljdh Lbs

1970 1980 1990 2000 2008
Rank . . . . .
State Production State Production State Production State Production State Production
(Mil. Lbs) (Mil. Lbs) (Mil. Lbs) (Mil. Lbs) (Mil. Lbs)
1 WI 18,435 WI 22,380 WI 24718 | CA 32,245 | CA 41,203
5 NY 10,341 | CA 13,577 | CA 20,947 WI 23,259 WI 24,472
3 MN 9,636 NY 10,974 NY] 160 NY 11,921 NY 12,432
4 CA 9,457 MN 9,535 MN 10,030, PA 11,156 | ID 12,315
5 PA 7,124 PA 8,496 PA anet MN 9,493 PA 10,575
6 1A 4,670 Ml 4970 | TX 5,539 ID 7,223 MN 8,782
7 Ml 4,602 OH 4,310 Ml ,284 TX 5,743 | TX 8,416
8 OH 4,420 1A 3,994 OH ,687 Ml 5,705 | NM 7,865
9 TX 3,065 | TX 3,625 | WA 4,392 WA 5,593 Ml 7,763
10 Ml 3,012 | WA 2,942 1A 4,233 | NM 5,236 | WA 5,696
(Source: NASS)
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Figure 1. Distribution of Farms by Average Herd&i8elected States, 2007

Between 1987 and 2007 the number of dairy farnteerinited States decreased from
202,000 to 70,000 farms. In contrast to the dechrfarm numbers, there has been a relatively
constant increase in total U.S. milk productiorutisg from both the increase in average farm

size and steady increase in yields. In 1980, 1Billi8n Ibs of milk was produced. Total



production increased to 155.3 billion Ibs in 19829% increase from 1980 and 189.3 billion Ibs

in 2009, a 22% increase from 1995.

Consolidation of Dairy Cooper atives

Dairy cooperatives have historically played an imgat role in the dairy industry. The
importance of cooperatives as the source of madtkaten milk in the United States has
increased over the last 50 years. For exampleQ7 lless than 60% of U.S. milk was marketed
by dairy cooperatives. By 2008, cooperatives actmlifor 80% of U.S. marketed milk (Buske,
2009). There are significant regional differengethie importance of cooperatives as a milk
source. For example, in 2007 approximately 75%effarm milk marketed in the North

Atlantic and Western regions originated from aylaooperative. In the West North Central

Region, more than 97% of the milk was marketed bgaperative (Ling, 2008, Figure 2).

Source: Ling (2008) % SmartDraw Jicademic Edition

Figure 2. Regional Importance of Dairy Cooperativeshe Marketing of Farm Milk




Concurrent with the consolidation in the numbedaitry farms, there has been
significant consolidation of dairy cooperatives¢@p, 2002). The evolution of cooperative
mergers has moved from the creation of regionaperatives in the 1960’s and 1970’s to multi-
regional cooperatives such as Dairy Farmers of Acadormed in 1997 as a result of a merger
of four regional cooperatives, AMPI-Southern regibhd-America Dairyman, Inc (#2),
Western Dairymen, Inc.(#14), and Milk Marketingeglit#7) (GAO, 2001). In the year prior to
the merger, these cooperatives accounted for 4f3be dotal value of sales of the 100 largest
dairy processing firms and 21.1% of U.S. milk maekle After merging, 18,543 farms were
DFA cooperative members which represented 15% 8f farms and 26.2% of cooperative
farms.

To quantify the degree of concentration in a palécindustry economists have
developed a number of measures. One measure cérapation is known as@ncentration
ratio (CR). For example, the CR4 is defined as the pe@ethe total industry’s value of output
represented by the four largest firms in that palér industry. A CR4 close to zero would
indicate an extremely competitive indusiigce the four largest firms would not have any
significant market share. In geneiathe CR4 measure is less than aboutldén the industry is
considered to be very competitivath a number of other firms competirimit none owning a
very large portion of the market.

We apply this measure to the market share of tde &, 10 and 20 largest dairy
cooperatives with respect to the marketing of ag.Uarm milk (Figure 3). The major trend to
obtain from these values is the pattern of incréasarket power of the largest cooperatives. The
two largest cooperatives accounted for approxima&@%o of U.S. milk marketed in 2008. This

value was less than 20% in 1987. In 2008, the ff&# cooperatives accounted for nearly 70%



of U.S. milk marketed compared to less than 50%®80. Using the critical CR4 of 40 as a
guide, in 2008 the industry is just at the bound#drigeing considered very competitive. The
above CR value should be considered in light of boe defines the extent of the market. The
CR values reported here are national, but milk eigrkre regional in nature due to marketing
order regulations and transportation costs. Thidien that the regional CR values are likely to

be much greater than the national values.
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Figure 3. Cooperative CR Values of Total U.S. NMlikrketed

A second measure of industry concentration thableas developed by economists is
known as the Herfindahl-Hirschman Index (HHI). Sdmeéieve that the HHI provides a more
complete picture of industry concentration thangdibe CR statistic. The HHI uses the market
shares of all the firms in the industry, and theseket shares are squared in the calculation to
place more weight on larger firms.

Unlike the CR value, the HHI will change if thesea shift in market share among the
larger firms. Given the formulation of the HHI tifere were only one firm in the industry that
firm would have 100% market share implying an HIH10,000 which is the monopoly HHI

value. Alternatively, if there were a very largenther of firms competing, each of which having



nearly zero market share, then the HHI would beecto zero, indicating nearly perfect
competition. The U.S. Department of Justice (DG#&suthe HHI in guidelines for evaluating
mergers. An HHI of less than 1000 represents d&velg unconcentrated industry/market. The
DOJ would usually not be concerned with a mergar lgaves an industry with an HHI less than
this value. The DOJ considers an HHI between 10@01800 as representing a moderately
concentrated market and the DOJ likely would clpsehluate the competitive impact of a
merger that would result in an HHI in that rangearkéts having an HHI greater than 1800 are
considered to be highly concentrated. The DOJ densia merger resulting in an HHI greater
than this value as raising serious anti-trust cored the merger increases the HHI by more than
100 or 200 points.

Using the above HHI formula we examined the distitn of only milk marketed by
cooperatives, in contrast to the CR values whictevegaluated with respect to all farm milk
produced in the United States.

Using data for the largest 50 cooperatives anditheunt of farm milk marketed by all
U.S. dairy cooperatives over the 1987-2008 perieditained HHI values that increased from
472 in 1992 to 924.3 in 2008 (Figure 4). Thé Bhoperative was an aggregate “other
cooperative” representing all those not in the36pThese cooperatives represented less than
4% of the milk marketed in 2008. The trend to olbasdrom this figure is the significant increase

between 1992 and 1997 due mainly to the creatidF# in 1997.
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Figure 4. Concentration in Cooperatively Marketedkvds Represented
by the HHI

The increased concentration of dairy cooperatiassdtcurred for a variety of reasons.
These reasons include: improve bargaining posiftomembers, improve ability to integrate
operations to achieve economies of scale and stighepperating margins and capital
constraints, rapid increases in information tecbggland increase in volatility of milk prices

since the late 1980’s (GAO, 2001; Cropp 2002).

Consolidation in Dairy Manufacturing

Similar to the marketing of farm milk, there hagbesignificant consolidation in dairy
manufacturing. During the 1990’s a dominant mettwoelxpand was via the purchasing of
regional manufacturing firms. For example, over 2-2000 more than 60 dairy processors were
purchased by Suiza and Dean Foods. From its fogndih993, Suiza Foods became the largest
fluid milk bottler in seven years (Siebert et @0R). Dean Foods was founded in 1925 in
northwestern lIllinois. Prior to its merger with 3aiFoods in April 2001, it represented the third
largest dairy processing firms defined by the valfidairy products sold resulting from

acquisition of a number of dairy processors. BetwE#97 and 2000, Suiza Foods had purchased



regional processing firms with a cumulative salalsi® at the time of acquisition of $3.3 billion
while Dean Foods had purchased firms with a cunveaales value of $1.6 billion (Dairy

Foods, various issues; GAO, 2001). In Table 2 vgavstine importance of these two firms
over1995-2000 in sales ranking. The combined comparder the Dean Foods name, processes

33% of the U.S. fluid milk and is included in th&B500 stock index.

Table 2. Share of the Value of Shipments by Top
100 Dairy Processors Represented by Dean
Foods and Suiza

Suiza Dean Foods

$Mil Sales | Rank [$Mil Sales [Rank
1995| 379 40 1,400 5
1996| 469 32 1,600 2
1997 1,720 4 2,100 3
1998| 2,820 3 3,000 2
1999( 4,237 2 3,200 3
2000] 5,365 1 3,255 3

Source: GAO, 2001

Figure 5 shows CR statistics with respect to th&l talue of dairy products sold by the
top 100 U.S. dairy processing firms. In 2008, agpnately 19% of the total value of dairy
products produced in the United States was accddateoy the two largest dairy firms, Dean
Foods and Kraft Foods-North America (Dudileck, 20@ver 1995-2008, the top 20 firms
increased their market share from 55% to 67%. Thatenal values tend to hide concentration
within local areas and commaodities. Although dateahle 3 is used to show the percentage of
fluid milk marketed by the four largest dairy presers in various metropolitan areas over a
number of years (GAO, 2001). With the trend obseethe national level since 2000, it is

reasonable to assume that the 1999 values camb&leced minimum CR4 values.
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Figure 5. Concentration Ratios in Dairy ProcessamjRepresented by CR
Values

Table 3. Percentage of Fluid Milk Marketed by 4 dest Processors Dec 1997-Dec 1999 by

CltyArea Dec'97 | Dec'98 | Dec 99 Area Dec'97 | Dec'98 | Dec 99
Atlanta 38.5 47.8 52.4 Atlanta 81.6 80.3 75.9
Boston 66.2 85.4 88.1 Bostan 84 89.3 83.4

Charlotte 64.4 74.7 73.9 Charlotte 38.5 47.8 524
Cincinnati 66.8 79.3 81.9 Cincinnati 90.3 87.6 97.4
Dallas 85 84.3 79.4 Dallas 87.7 90.4 92.%
Denver 69.3 68.1 66.9 Denver 59 63.4 63.8
Miami 89.4 96.5 96.3 Miam 45.7 43.7 54.5
14-
1999 U.S. CR4: 26.8 Market 69 74.2 75.6
Avg.

Source: GAO, 2001

Similar to our calculation of the concentratiorthie marketing of cooperative milk, we
evaluated HHI values using the above data. TheiHie is much less than 1000 but shows a
similar trend of becoming increasingly concentratadl995, the top 100 processors generated
an HHI index of 238. This increased to 382 by 2008/ below the critical 1000 level. Again it
should be cautioned that the regional HHI valuedi&ely to be much larger than the national

values given, especially for bottled milk due tmarket size that is regional in nature.



Pricing of Farm Milk and Concentration I mplications

A majority of the milk produced in the United Staie marketed under Federal and State milk
marketing orders. Typically under these marketirdpcs, minimum prices for milk are
determined via a series of formulas which relageféiim value of milk components—for
example: fat, protein, other solids—to their valefected in recent wholesale commodity
prices. Once the component values are known theefatm value of milk can be determined.

The formulas used often vary depending on how milltilized. Under the Federal Milk
Marketing Order system which in 2009 accountedva-thirds of the milk marketed in the
U.S., there are four classes of milk: Class | @vage products), Class Il (soft manufactured
products), Class Il (hard cheese and cream cheasd<Class IV (butter and non-fat dry milk).
Class specific minimum prices based on compondnesare used to establish minimum milk
class prices. As an example, the value of Clagwilk is determined by monthly average
wholesale prices of cheddar cheese, butter, and/kdey. These monthly average cheese prices
are obtained from weekly surveys of national damyduct sales data by the National
Agricultural Statistics Service (NASS). For a ravief milk pricing under the FMMO system
refer to Jesse and Cropp (2008)

The following provides an example of how the unigess of the dairy industry makes it
susceptible to undue market power.

“...Certain market conditions at the [Chicago Mercartikchange] spot cheese

market continue to raise questions about the patdot price manipulation.”

[GAO report to Congress on the CME spot cheese ehatkine 2007, p. 1]

“During the period May 21 through June 23, 2004ADHanman and Bos

attempted to manipulate the price of the [CME] Juldy and August 2004 Class



[l milk futures contract. DFA, Hanman and Bos atpged to manipulate Class

[l milk futures contract prices through purchasésheddar cheese blocks on the

CME Cheese Spot Call market in an effort to minenmotential losses from

DFA's speculative long Class Il milk futures pasits” [Commodity Futures

Trading CFTC Order, Dec. 16, 2008, p.2].

In 2008, DFA accounted for 20.1% of all farm mikdigderies in the United States
(Buske, 2009). For a copy of the consent decres tefthe following URL:
http://future.aae.wisc.edu/pubs/pubs/show/409. Tase provides a clear example of how a
thinly traded commodity, a large supplier of farmknto the U.S. dairy industry, and a formula-
based milk pricing system create an environmentevhearket manipulation can occur.

Related to the above, are several important chematits of the U.S. cheese
manufacturing industry that greatly facilitated npautation of the cheese price and therefore the
announced Class lll price. First, it is a standadiistry practice for cheese manufactures to
price their product based on movements in the Cpti sheddar cheese market. This can be
seen in Figure 6 where we show the NASS averagddendlock price and the weekly average
CME spot block price lagged by two weeks. Over 38%ne variability in the NASS average
block price is explained by movements in the CMEtdpock market.

The CME spot market is a thinly traded market whgpécally less than 2% of monthly
U.S. cheddar cheese production is traded in tlusrgarket. In addition there are very few
participants in this market, mainly large comparged cooperatives. As an example, over Jan.
1, 1999 — Feb 2, 2007 the largest two buyers afldaeblocks accounted for 74% of the
transactions. The largest two sellers of cheddaelsaaccounted for 68% of the transactions. In

addition, over this same period, a majority of ¢hesing prices are determined by unfilled bids



and uncovered offers (GAO, 2007). During the pedodered by the CFTC order DFA was one

of these few participants.
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Figure 6. Relationship Between Weekly 2-Week La@ié¢H Spot Cheddar
Prices and NASS Average Cheddar Block Price

A second characteristic concerns the relationseipréen Class Il futures contract
settlement and the formula-based Class Il milkgariThe Class Il futures contract is a cash-
settle contract which means there is no deliveguirement associated with the purchase of a

Class Il futures contract.

Ongoing Industry Challenges

The dairy industry has had a history of significsintictural change in the location, scale
and number of participants. These changes arentomgj to occur as a result of improved
technologies at both the farm and processing leuatseased energy costs and increased milk
price volatility.

There are a number of challenges facing the inguthas been industry practice to use
the CME spot price of cheese as a benchmark byhwiants determine their sales price. This is

a problem, given that this market has few participand those participating undertake a limited



number of transactions. The question remains aswothe industry can move away from this
reliance (Carstensen, 2010). There is consideradiestry debate concerning elimination of the
current formula based pricing system for farm nilone based on plant surveys of prices paid
for manufacturing milk instead of wholesale comntpgrices.

There are local areas across the United Statesveh®ngle dairy cooperative that
markets a significant percentage of farm milk hateed into supply agreements with fluid milk
bottlers that service a majority of local retaibébestablishments. Given the expected continued
concentration of the marketing of farm milk, pragiag of that milk and retail distribution such
arrangements are expected to become more commahwcequiring continued monitoring by

the appropriate anti-trust and regulatory officid@kagg, 2010; Carstensen, 2010).
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Milk Marketing Orders. Who Winsand Who L 0ses?

Hayley Chouinard, David E. Davis, Jeffrey LaFrarare] Jeffrey M. Perloff
JEL Classifications: Q13, Q18

Federal milk marketing orders (FMMO) raise pricéfuid milk products and lower the prices
of manufactured dairy products such as cheesecandéam. What effect do these prices
changes have on the well-being of various grouponsumers? Do the federal milk marketing
orders favor the rich over the poor? We use data fretail sales to answer these questions.
The milk market is not a textbook competitive indyusOver the years, it has been
affected by dairy price support programs, impoutgs on dairy products, and the FMMO. For
several decades, the supports, quotas, and maylketers jointly determined farm, wholesale,
and retail prices for processed fluid milk and nfantured products. We look at a period, 1997-

1999, when milk marketing orders were the maingyddiffecting dairy markets.

Milk Marketing Orders

Many states are covered by the federal milk manigetrder system. Four states have their own
milk marketing orders; however, only Virginia's a@alifornia’s orders completely replace
federal orders. The most striking feature of milarketing regulations is they allow the industry
to engage in classified pricing, where milk usedanous products sells for different prices.
During the period we studied, separate prices wetéor Class | milk used in fluid beverage
products; Class Il milk used in soft dairy produstish as ice cream, cottage cheese, and yogurt;

Class lll milk used in hard dairy products suctbager and cheese; and Class IlI-A milk used



to manufacture nonfat dry milk. By allowing the usdry to set different prices for various uses,
the milk marketing orders essentially allows thaustry to price discriminate. Were it not for
the FMMO, all milk would sell for a single price the farm-level.

The Federal Agriculture Improvement and Reform éfct996 mandated reforms to the
FMMO program, changing how the minimum prices gaitarmers were determined. We study

the transition period, 1997-1999, immediately faliog the passage of this law.

Empirical Study

To determine the effects of the marketing ordersamrsumers, we need to determine how
consumers change their consumption of milk produnctesponse to price changes. To do that,
we estimated how the quantities of these goods ddetbby consumers vary with prices, taking
account of city-level demographic variables: ethipjhhome ownership, employment status,
occupation, age and number of children in the hooigsle education and age of household heads,
and income (Chouinard et al., 2010). The estimatiogel uses Information Resources,
Incorporated retail grocery scanner data of weelkly-level purchases of dairy products
matched with demographic characteristics of thelpasing households in 22 cities, where we
adjusted the prices for taxes.

We simultaneously estimated demand functions foddidy products: milk (non—fat, 1%
milk, 2% milk, whole), cream/creamers (dairy creame|uding half and half, and coffee
creamers); spreads (butter and margarine); icerc(eeluding frozen yogurt and ice milk);
yogurt (cooking, divided into plain and vanilla yoty and flavored); and cheese (cream cheese,
shredded and grated, American and other proce$sss€, and natural). The demand functions
show how the quantity demanded varies as the g@iags of the various dairy products change

for various demographic groups.



We find—not surprisingly—that whole milk, 2%, 1%smdnonfat milk are close
substitutes. That is, if the relative prices chasigghtly, consumers will switch from the now
relatively expensive milk to the now relatively elpeone. Although this result is intuitively
appealing, earlier studies that failed to subdividik products as finely as we do failed to find
it.

Removing the FMMO would affect farm prices. LaFrait993), Cox and Chavas
(2001), and Kawaguchi, Suzuki, and Kaiser (2008eded that the lower farm prices for fluid
milk would lower retail fluid milk prices proportrally. These same studies find that the degree
to which the increase in milk prices for manufaetumilk products would be passed on to retail
products varies by product, and their estimatderddightly.

Here, we used the average of their estimated @iaé responses and our demand
system estimates to simulate how removing the FMMQId change the quantities of dairy
products demanded in response to price changestir@ind et al., 2010, simulated other possible
retail price change scenarios as well.

Next, we calculated how much consumers are harmeddoice increase or helped by a
price cut using the measure of well-being that eoawists call equivalent variation. The
equivalent variation for a price increase is th@am of income that, if taken from the
consumer, harms the consumer by as much as theipc®ase. Thus, if the equivalent variation
IS negative, then consumers are worse off afteptive changes. We calculated the equivalent
variation of milk marketing orders for various degnaphic groups.

Table 1 shows how the price and quantity demantedge on average across
demographic groups for each dairy product wherfgtleral milk marketing orders are

eliminated. Because milk prices would fall by 15,5%e purchased quantities of 1%, 2%, non—



fat, and whole milk increase substantially. Becatseprices rise for some manufactured
products, the corresponding purchased quantitifiseske products fall, but by comparatively

modest amounts.

Table 1. Estimated Percent Change in Price andRésulting
Average Percentage Change in Quantity from Eliningathe
Federal Milk Marketing Orders

Food Price Quantity
1% Milk -15.5 25.0
2 % Milk -15.5 9.5
Nonfat Milk -15.5 7.4
Whole Milk -15.5 6.8
Fresh Cream 1.3 0.8
Coffee Additives 1.3 1.1
Natural Cheese 0.5 0.2
Processed Cheese 0.5 0.5
Shredded Cheese 0.5 0.5
Cream Cheese 0.5 -1.1
Butter -3.0 -0.3
Ice Cream -1.0 1.9
Cooking Yogurt 1.3 -4.2
Flavored Yogurt 1.3 -1.0

Source: Chouinard et al. (2010) based on Informatio
Resources, Incorporated retail grocery scanner data

Given the estimated changes in the purchased gyeardf fresh fluid milk and
manufactured dairy products in the scenarios whietaay prices change, we expect some dairy
consumers to benefit and others to lose. Table®&shhe simulated equivalent variation effects,
in dollars per week, across several demographigpgavhen we hold all but the specified
demographic variable fixed at their sample meatisht the wealthiest consumers would
benefit from eliminating the FMMO—that is, theiriegalent variation is positive.

The first row of Table 2 shows that the price clemfyjom removing the FMMO would

help the average household by the same amounviag giiem an extra $2.94 per week. The



next two rows show that the equivalent variatio82s96 for a white household and $2.10 for a
nonwhite household.

Table 2. Equivalent Variation ($/week) for Various
Demographic Groups from Eliminating the Federal
Milk Marketing Orders

Group Equivalent Variation
Mean 2.94
White 2.96
Nonwhite 2.10
Income=%$10,000 3.84
Income=%$30,000 2.63
Income=%$50,000 1.41
Income=%$70,000 0.20
Income=%$90,000 -0.92
Education=10 Years 1.95
Education=16 Years 3.62
Young Child (0-5.9) 3.88
Middle Child (6-11.9) 1.65
Older Child (12-18) 2.57
No Children 2.83
Family with 3 Childref 5.77
Childless Coupl 3.34

a The heads of household are 35 years old, theg hav
a real income of $20,000, the wife is not employfesl,
husband works in a nonprofessional occupation, they
have three children under six years of age, ang the
rent their dwelling.

b The heads of household are 30 years old, theg hav
a real income of $60,000, both are working
professionals, and they own their dwelling.

That the welfare effects of changes in dairy progwices vary with the race of the household
may be due to varying incidences of lactose in&miee. In the United States, the occurrence of
lactose intolerance (nutrigenomics.ucdavis.edwgtis, relatively low for Caucasians of
northern European and Scandinavian descent—althibsgikes to 70% for North American

Jews. Lactose intolerance is much higher for ogtiemicities: 45% for African American



children and 79% for African American adults, 5586 Kexican American males, and 90% for
Asian Americans—98% for those from Southeast Asia.

Not surprisingly, families with children youngeatisix years of age that consume large
guantities of milk have a much larger benefit, 83@r week, than families with no children,
$2.83. The equivalent variation falls with incomenfi $3.84 for the poorest households with
incomes less than $10,000, to -$0.92 for househwitlsincomes of over $90,000.
Consequently, as the next to last row shows, alyamiih a relatively low income of $20,000
and three children under the age of six that réntdwelling, benefits substantially, $5.77, from
eliminating federal milk marketing orders.

Finally, our simulations show that FMMO regulaticare highly regressive. We define
the regulatory burden of the FMMO program as a Bbakl’'s annual equivalent variation from
removing the marketing orders divided by its annoedme. That is, the regulatory burden is the
share by which a family’s effective income woulslerfrom eliminating the federal marketing
orders.

Figure 1 compares the regulatory burden as a fumcti income for white and nonwhite
families. The equivalent variation of removing tharketing order is positive at low incomes—
consumers benefit from removing it—so there isquiaory burden (loss) from imposing the
federal marketing orders for milk. For white faredi the burden falls from 0.61% at an income
of $7,500, to 0.44% at $10,000, 0.19% at $20,0000,% at $30,000, 0.04% at $50,000, and
0.01% at $75,000. At higher incomes, the burdeslightly negative, ranging from —0.002% at

$85,000 to —0.04% at $200,000.

The curve for nonwhite families lies strictly belakat for white families, although both

curves fall with income. At $7,500, the regulatbyrden of a nonwhite family is about half that



of a white family. At the average real income, $2B), the regulatory burden is about one-third
for the nonwhite family as for a white one. Perhtps difference has to do with higher rates of

lactose intolerance among nonwhites.
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Figure 1. Regulatory Burden of the FMMO

Competition and Antitrust

As this set of articles concerns competition anitraist, we briefly examine how marketing
orders affect competition. During the Great Depesshen dairy marketing orders were first
instituted, some people justified them as a respombottling plant monopsony—a single
buyer—or oligopsony—a small number of buyers. Efféimat was once true, this justification is

no longer plausible. Moreover, ameliorating thelgeans of monopsony by imposing costs on



consumers cannot be the optimal response. As tid@dkaise the average price to consumers,

they effectively create the same harm as a monapadyigopoly.

Conclusions

The federal milk marketing orders raise the rgiages of fluid milk products and lower the
prices of some manufactured dairy products, raitegaverage price of milk across all dairy
products. The loss from the federal milk marketonders is equivalent to a loss of income of
$2.94 per week for the average household, or $8528 year. Given that there are roughly 100
million U.S. households that buy dairy products thtal harm to society is approximately $15.3
billion. Thus, the federal milk marketing orderslioportionately harm the poorest members of
society—the proverbial widows and orphans—nby rgdinid milk prices, and benefit the

richest by lowering the prices of such goods getrcream cheeses.
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The major structural changes influencing world agtural markets include increasing
consolidation and market domination by large prsicgs trading, and retailing firms,
disappearance of traditional auction or spot marf@texchange of farm products and their
replacement by various forms of contracts and e@rttontrol, and a growing emphasis on
product differentiation and increasingly broad disiens of product and selling-firm quality.
None of these changes is consistent with the terietaditional models of competitive
agricultural markets.

Despite consolidation throughout the food markstesy, grocery retailers, oftentimes
with international scope, have emerged as the damhijplayers in the food chain in most parts of
the world. These retailers through marketing canisraxercise considerable vertical market
control over upstream suppliers in terms of vaggeproduced, inputs utilized, production
schedules, etc. Yet we know little about grocetgiter pricing and promotion strategies or how
these strategies affect both the level and variglaf prices at the farm level. This paper
describes these key trends and their implicationgaifmer welfare and the analysis of

agricultural markets.

Key Forces Shaping World Agricultural Markets



Rising Concentration and Consolidation Worldwide

The food industry is highly concentrated in mostaedeped countries at both the retail and
processing stages, and concentration is rising tower (Sexton, 2000; Kaufman, 2000; Rogers,
2001; Dobson, Waterson, and Davies, 2003). Mergeasacquisitions have been a major factor
contributing to increasing concentration. Howeadility to track these trends has been
diminished by reduced data collection at natioaaéls, so in many cases the most recent
statistics are quite dated.

Concentration in food retailing has risen rapidaiydeveloping countries due to the
supermarket revolution that began in the largee<iof richer Latin American countries and then
quickly spread to smaller cities and poorer coeston the continent. By 2000, the supermarket
share of retail sales in Latin America was in ttwege of 50-60%, only slightly less than the 70-
80% share attained in the United States over skdecades. East and Southeast Asia
experienced a similar diffusion, although beginrsegeral years later than in Latin America.
Africa is the most recent front in the global deyehent of retail chains, with South Africa at the
forefront, where Reardon et al. (2003) reporte®&% Supermarket share of all retail food sales.
Particularly noteworthy from the perspective of gown the global food market is that much of
this growth has been accomplished by the largernational grocery chains, in particular, Wal-
Mart, Carrefour, and Royal Ahold, although smattertinationals and regional chains have also

played a key role (Reardon et al., 2003).

Increasing Emphasis on Many Dimensions of Prodadti@rm Quality

The term “quality” can refer to many dimensionsadbod product including traditional
attributes such as taste, appearance, convenieracel appeal, and healthfulness, but also to

broader dimensions such as characteristics ofriiauption process—usage of chemicals,



sustainability, physical location, or confinemeanditions of animals—and implications of
production and consumption of the product for thei®nment.

Product quality in all of its dimensions is critita modern food markets. Numerous
studies have documented consumers’ willingnessaygpemiums for food products that satisfy
the quality dimensions that are important to thbhost of these studies are focused on
developed-country consumers, but, given the emergehhigh-value export chains in
developing countries, the issues resonate thenelhsGiven the great heterogeneity among
consumers in what food product attributes mattéhéon, considerable opportunities exist for
product differentiation and exploitation of markéthes.

Of course, most firms do not sell directly to comsus, but instead sell to market
intermediaries who transmit information regardioggumer demands upstream toward
producers and also introduce additional considamatrelating to their own preferences. As
downstream buyers, especially retailers, have bedonreasingly powerful, transactions in the
food sector have become more complex, involvinganban the mere transfer of a food
product. Thus, a second dimension of “quality” pigring to the attributes of the firm producing
and/or marketing the product has come to matteradern, vertically coordinated market chains
in terms of the firm’s abilities to satisfy the cheteristics in a supplier sought by downstream
buyers. These include ability to provide produdittdy year around and in volumes necessary
to meet demand; provide ancillary services, suatategory management, third-party product-
safety certification, and electronic data interaigrand supply products across a category of
food items.

The ability to meet many of the characteristicsgblpy grocery retailers relates at least

indirectly to size or scale of the seller, a fatiieh helps to explain the steady trend towards



increasing firm size and concentration in the fomatketing sector. However, when the desired
guality characteristics of the food products thdueseare considered, opportunities are created

for well-positioned, small firms to exploit markathes.

Vertical Coordination and Control

Vertical coordination and control and the use aiduction and marketing contracts is difficult to
measure in a quantitative way because the extardrttal relationships exists on a continuum,
ranging from essentially none in open-market tratigas to complete control in the case of
vertical integration. Although contracts have beately used in agriculture for a long time,
their incidence is increasing and extending todéneeloping world and, further, the amount of
control exercised is increasing, in large part ttuhe market’s increasing demand for
multifaceted product quality.

Contracts are a device to surmount the informgti@blems that can lead to lower
product quality. By actually controlling use of kieyputs, including their application,
downstream firms prevent problems from misalignneénhcentives that could otherwise
diminish product quality and increase food safespes. Contracts can also specify quality
standards and thereby address adverse selectiblem®that might be caused by failure of the
open market to adequately recognize and rewardtgual

Thus, there is little doubt that contract productoan improve market efficiency and
align production with the demands of the marketp@articular quality attributes. Contracts,
however, may also be a device to consolidate bonggket power, and they may result in the
exclusion of the smallest producers, leading tthimrconsolidation at the farm sector.

This latter issue is especially important in depélg countries and is a topic of

considerable debate and on-going research. Cormatwiith the development of high-value



export chains in these countries is the upsurg®ofract production to insure the quality
attributes desired by consumers in the EuropeanriitU) and United States. Is the growth of
these markets providing opportunities to improvelimolder welfare, or does contract
production and vertical integration by exporterassathe smallest and poorest farmers to be

excluded?

Grocery Retailer Power and Farmer Welfare

High concentration among food retailers raisedilagite concerns about retailers’ ability
to influence prices charged to consumers througincgse of oligopoly power by a few dominant
sellers, and prices paid to suppliers through etedf oligopsony power by a few dominant
buyers. Consumers are distributed geographicatlyimeur nontrivial transaction costs in
traveling to and from stores. The relevant geograptarkets for assessing retailer market power
are local in scope, making grocery retailing a tmak oligopoly” in the words of Ellickson
(2007). Further, as grocery stores become largeotin their physical dimensions and the
number of products they carry, there will be fewkethem in a given geographical area,
exacerbating the spatial oligopoly aspect. Retailigopoly power is also likely to be an
important consideration in developing countries ttuthe generally poor transportation
infrastructure, and, hence, high transportations;dlat exist in these locations.

Of course, an argument can be made that consuraeefitoon net from the food-
retailing revolution due to lower prices causeccbgnomies of size and scope generated by
large chains and by the access they offer to aarasy of products. The best empirical evidence
on this point is several studies that show Wal-Matst prices lower than conventional retailers,
and, moreover, induces a “yardstick of competitiefiéct by causing conventional

supermarkets who compete in close proximity to Wialt to charge lower prices.



On the procurement side, large food manufacturérspvominent brands may be able to
countervail retailer buying power, but grower-stl@mpwhen they sell directly to retailers and
also private-label manufacturers lack similar barigg power. The imbalance of bargaining
power is exacerbated in industries where the faodyxt is highly perishable because grower-
shippers cannot access outside selling opportsrotielefer sale through storage in hopes of
attracting a better price. High transportation sostative to product value for many
commodities mean that procurement markets are tya@gional in geographic scope, making
market definition a critical component of any arsadyof oligopsony power in food markets.

What are the consequences of retailer market ptawéine welfare of farmers? A first
basic point is that either oligopoly power or oligony power is detrimental to farmers because
either causes diminished sales of the farm produndt, since farm price in all cases is
determined at the intersection of total sales veuwvith the farm supply curve, any sales-
reducing market power reduces farm price alongrenabupward-sloping supply curve.

However, things are more complex than this simphayassis would suggest due to the
ways in which modern retailers set their pricgwesent three observations about grocery
retailer pricing and the link between prices atrfand retail. Empirical support for these
observations abounds, but is mainly based on asalysetailing data for the United States and
EU and is summarized in Sexton, Zhang and Cha{g003) and Li, Sexton, and Xia (2006).
Jointly these factors cause the farm and retaskegrnowadays to bear little relationship even for
basic produce commodities, so a traditional mogetiying retail price as a simple mark-up
function of the farm price has almost no prediciposver.

* Observation 1: Prices across retailers in a givgmnoc region for a given commodity

exhibit wide dispersion and low correlation.



Observation 2Retail price changes are at most loosely relaiqutice changes for the
farm commodity, and thus acquisition costs plaggaratively minor role in the retail
pricing decision.

Observation 3Transmission of farm price changes to retaibjsdelayed, (b)
incomplete, and (c) asymmetric.

Table 1. Shipping-Point and Retail Price Correlatsofor California Hass Avocados—Los Angeles-Areai@h

LA-1-L | LA1-S | LA2-L | LA2-S | LA3-L | LA3-S | LA4-L | LA5-L | LA5-S
LA1-L 1

LA1-S 0.53 1

LA2-L 0.31 0.16 1

LA2-S 0.09 0.11 0.19 1

LA3-L 0.12 0.32 0.16 0.01 1

LA3-S -0.09 0.3 0.04 0.35 0.33 1

LA4-L -0.2 0.32 0.43 0.09 0.17 -0.05 1

LAS-L 0.51 0.55 0.31 0.24 0.22 0.38 0.34 1

LA5-S 0.31 -0.15 0.23 0.02 0.08 -0.26 0.29 0.04 1
Shipping-L 0.13 0.27 0.13 0.34 0.14 0.13 0.3¢ 0.36 0.32
Shipping-L-1 | 0.16 0.29 0.15 0.33 0.17 0.15 034 503 031
Shipping-S 0.28 0.35 0.26 0.45 0.1 0.1 0.4 0.48 350.
Shipping-S-1|  0.28 0.38 0.27 0.48 0.12 0.18 03 404 033

Notes: LAI-L (LAI-S) denotes large (small) avocadokl at retail chaini (i = 1,...,5) in Los Angeles)ipping-L and

shipping-L-1 denote contemporaneous and one-wegletashipping-point prices for large avocados shipfo Los
Angeles, respectively.

An illustration of observations 1 and 2 is providedable 1 for Los Angeles area grocery
chains for Hass avocados. The example is choseubethe Hass avocado is a primary
agricultural product that is produced in close oty to Los Angeles and undergoes little
“processing” in moving from farm to retail, meanitigt factors intervening between the farm
and retail price are relatively limited. Yet we sbat the correlations of prices among the Los
Angeles retailers are very low and in some casgative, as are the correlations between the

shipping-point price for Los Angeles area shipmemntd the various retail prices.



A model of competitive food retailers and simplestebased margins cannot explain any
of these outcomes. Under perfect competition prbgaces for stores within a city should be
highly correlated with each other and also withghee for the farm commodity. Under
competitive retailing, price changes at the faramsmit fully and quickly, based upon shipping
time, to retail.

However, these observations are also mostly instardi with traditional models of
market power and single-product sellers. Withowsfiion a key but little understood factor in
grocery retailer pricing and marketing strateggethe multiproduct nature of food retailing.
Modern U.S. supermarkets supply 40,000 or morendisproduct codes and use a variety of
strategies to differentiate themselves from thempetitors.

Models of unilateral seller market power can explaiail prices that respond only
partially, or in extreme cases not at all, to clemnig price at the farm level. Partial absorptibn o
a farm price increase can represent the outcorbalahcing the marginal impact of a lower
profit per unit from not fully transmitting the doshock with lower profit from reduced sales if
the cost shock is transmitted fully.

Price rigidity can also be explained by repricimgreenu costs within a competitive
market framework, or by some retailers’ use of getay-low-pricing as an overarching
marketing strategy in a differentiated oligopolgrfrework. However, menu and other costs
associated with adjusting prices should cause ptix@ot change at all in response to minor
shocks and to adjust fully to major shocks. Theieng evidence showing partial adjustment to
shocks in the farm price is consistent with a mapgaver model, but not an adjustment-cost

model.

How Does Retailers’ Pricing Behavior Affect the FaProduct Market?



Retailer market power, by reducing purchases aled,seauses lower prices at the farm gate.
However, retail prices that adjust only partiatly,not at all, to shocks in the farm market are
also harmful to farmers, tending to reduce avefaga income and increase its variability. The
fundamental point is that, if some share of thalfgellers of a commodity stabilize price relative
to market conditions and thus only partially traftdiarm price changes or pursue pricing
policies unrelated to market conditions at the féewel, then final price must fluctuate more
widely for all other sellers, in order for the matko clear. Marginal revenues are, thus, not
equated across the alternative outlets sellingaime product, decreasing total revenue available
from a given level of production. In addition teetpotential farm income loss, retailers’ pricing
strategies increase the volatility and riskinestaoh income compared to the baseline mark-up

pricing case, further reducing the welfare of raslerse farmers.

Implications for Agricultural Market Analysis

Are our traditional competitive models of agricuibmarkets capable of usefully analyzing
modern markets and the forces discussed in thisr@afhe conclusion based upon my work in
recent years, conducted jointly with various call@ées and current and former students, is that
for many important questions even modest deparfuves perfect competition, such as the
presence of relatively weak oligopoly or oligopsqoyver, are sufficient to lead analysis based
upon the competitive model to severely biased cmahs.

Some summary observations are as follows:

» Efficiency losses from modest departures from cditipe in the food-marketing sector
are minor (Sexton, 2000). This point is well knownd can be seen intuitively by

visualizing the basic deadweight loss triangle—abenomic loss from failure to produce



and consume the economically efficient amount.&=emall departure from competition,
this triangle is small—in the limit infinitesimallgmall.

The deadweight loss increases at an increasings@iémarket power is severe or is
exercised at multiple stages along the market ot&emton et al. 2007), deadweight
losses become large and consequential, approacpwmgrds of 25% of the total market
surplus—benefit from consuming the product over anove the costs of producing it—
that would be available under perfect competition.

The efficiency consequences of oligopoly powerralatively greater than the
consequences of oligopsony power for a given lef/etarket power, other factors
constant. Oligopsony power matters to market efficy only to the extent that the farm
input matters as a factor in producing the finaldurct. In the United States for example,
the aggregate farm share as a fraction of the fetal dollar is now less than 20%,
making oligopsony power quite inconsequential aswce of overall economic
inefficiency.

The distributional consequences of market powenareh greater than the pure
efficiency consequences. The profits earned byrtheketing sector represent a rectangle
with height equal to the retail price minus farncprand marketing costs and width equal
to the market output. Any market power that cawsgput to decrease even slightly
raises price to consumers and reduces price teefarraxpanding the height of the entire
rectangle and generating concomitant reductiomensumer and producer surplus. This
point is of considerable importance because muaduofmarket analysis is policy
oriented, with specific policies designed to helpriers and oftentimes also poor

consumers.



Market intermediaries with even rather modest ant®ahmarket power can capture
large shares of the benefits from policies inteneoenefit farmers. Sexton et al. (2007)
demonstrate this point for tariff reductions by eleped countries, considered a key
strategy to improve developing country welfare. Detweam entities with market power,
such as trading companies and retailers, were simwapture the lion’s share of the
benefits from tariff reduction, especially whenotigopoly and oligopsony power were
exercised or if market power were exercised atesgige stages in the market chain.
Farmer investment decisions are distorted by teegirce of market power. Production
decisions are of course distorted by market polaugrthis distortion will be small for
modest levels of market power. However, it isrtinech larger distributional
consequences of market power that influence ineestio invest because downstream
market intermediaries with market power will captarlarge share of the benefits of such
investments.

Accepted “wisdom” regarding agricultural policiessed upon analysis of competitive
markets may not be true for imperfectly competitivarkets. One example is the
commonly perceived pro-development impacts of titdmalization already discussed.
Another regards decoupled agricultural income stugmograms, which need not
improve welfare relative to price floor or deficinpayment programs when
downstream markets are imperfectly competitive u2008). By fixing a minimum
farm price outside of the market process theseigslirestrict downstream buyers’ ability
to exert oligopsony power. Thus, coupled suppolitigs can, depending upon where
minimum support prices are set, have a precompetitnd welfare-enhancing effect that

is usually not considered when evaluating altevegpolicies.



The Bottom Line

Agricultural markets throughout the world have uigdae a rather dramatic transformation
marked by consolidation and market domination logdgrocessing, trading, and retailing firms,
disappearance of traditional auction or spot marf@texchange of farm products and their
replacement by various forms of contracts and e@rttontrol, and a growing emphasis on
product differentiation and increasingly broad dmsiens of product and firm quality.

Large international grocery retail chains have gyadithrough this process as the
dominant players in the food system. Despite thequestionably important role in the food
system, we know rather little about retailers’ betain terms of choices of products and brands
carried, pricing strategies, and strategies comagsales and promotions. Although consumers
likely have benefitted from cost-reducing efficiexintroduced into the market chain and the
entry of discount retailers, the impact on prodscespecially small-scale producers, is probably
less favorable. There is little evidence that tfieiencies generated by streamlining and
coordinating food marketing through vertical cohtrave contributed to higher prices at the

farm level, as would be predicted in a competitivedel of a vertical market chain.
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During periods of rising prices, consumers, polieyers and media reporters alike tend to place
the blame on food retailers (Boyle, 2009). Retaites represent the final stop for most products
on their way through manufacturers, distributorskbrs and wholesalers, so it is perhaps
understandable why consumers tend to associateriygices with profiteering, price-gouging
and other nefarious conduct by retailers. Witnaesntell-publicized attempts to “cure” inflation
in Zimbabwe and Venezuela by directly controllieggil prices, or the retailers themselves.
Retailers represent a particularly easy targep(nointended) because of their visibility and
ubiquity. Indeed, the largest firm in the Unitect®t also happens to be the largest retailer—
Wal-Mart Stores, Inc.

It is not hard to understand, therefore, why retaibre often asked to explain why they
are not trying harder to keep prices down, and thley need to be so big. Whether the
perception that retailers possess excessive prmmgr is consistent with reality, however,
remains an important academic question. In thislartwe review the existing literature on
market power in food retailing, and describe anieical framework necessary to provide a

definitive answer to this question, if indeed orests.

The Food Retailing Industry



Implicit in all of these accusations is a presumpthat retailers have market power, or the
ability to set prices above marginal cost. Retailket power has been the subject of a
considerable amount of research in economics, @grral economics and marketing at least
since the 1970s following our first experience wial food price inflation. Most of the early
research was conducted within the structure-corpedbrmance (SCP) paradigm, or the
presumption that pricing, profitability and welfawatcomes were determined by market
structure—level of concentration among firms inr@atustry.

On the surface, retail food markets appear to geljriconcentrated. Although
concentration ratios—as measured by the four-fiomcentration ratio, or CR4, which is defined
as the sum of the market shares of the top fomnsfi+the national market are only about 50%

(figure 1), food markets are local.
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Source: Food Marketing Institute

Figure 1. National Market Shares of Top Four Supenkats: 2008



In some local markets, the CR4 is above 80%—adigiiat typically would incite concern
among Federal Trade Commission or Department aicéusfficials (figure 2). Dobson, et al.
(1999) compare supermarket concentration ratiosdst the U.K., European Union (EU) and
the United States and note an apparent correlatitnretail food prices. By 1996, the CRS5 for
UK supermarkets was already 64% while the CR4—#west comparable figure—was 23.2%
in the United States (Franklin, 2001). Construcangpmparable basket of groceries in the UK
and the United States, they find that if the baskst $100 in the U.K., it would cost only $69 in
the United States. While only indirect and paraldence, it is suggestive of some sort of

relationship between concentration and retail grice
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Figure 2. Retail Supermarket CR4 in 5 U.S. Marke@d7

Concentration does not necessarily imply marketggo®ross margin, defined as
operating income as a percentage of sales, is offed as an indicator of profitability. By this
measure, figure 3 shows that grocery retailers lh@geme distinctly more profitable,

particularly relative to the rest of the retail ®@cover the past two decades. Financial indisator



are only indirect measures of economic performanogever. Whether retailers exercise market
power in reality is a matter for more detailed edagation of retail prices or, more

appropriately, retail margins in specific markets.
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Figure 3. Retail Grocery Stores: Gross Margin aBercentage of Sales

Concentration does not imply market power se Other features of food retailing may,
in fact, be more important to retailer margins tsanply concentration. First, retailers sell
multiple products. Because shoppers incur sigmfifiaed costs in searching for a particular
store, retailers can indeed act as local monopgatiste a store choice has been made. Because
each store generally offers all the food produaterassumer may need, and most potential
substitutes, the store-choice decision typicallgdoot change when prices of specific items
change. Rather, consumers buy a substitute iratine store. This ability to internalize all of the
pricing externalities that would be lost to comfmes in any other shopping format, means that

large retailers have an inherent source of pripoger.



Second, retailers have an incentive to be largerdbgss of the implications for pricing
power. Spreading fixed costs of distribution, atigerg and the like over thousands of products,
retailers with huge selections are likely to beeabl set lower prices than smaller, more focused
retailers due to economies of scale and scope.

Third, retail markets are spatial, and local. Bseamuch of the fixed cost of shopping
involves driving to the store of choice, most cansts frequent the store that just happens to be
the closest to home.

Fourth, retailers increasingly differentiate theles by their private label offerings, in-
store bakeries, or prepared and local foods. Fil® of shoppers described themselves as
frequent buyers of private labels in 2007, whegdyg 12% did in 1992 (Iposos, 2007). By
competing in nonprice dimensions, retailers attetmgoften price competition, even in
relatively fractured retail markets.

Fifth, there is considerable academic debate owether scale economies are a
significant factor in the rise of the “big box” fdwetailers such as Wal-Mart and Target. If scale
economies are important, then a positive relatignisatween concentration and profit may, in
fact, describe the structure of costs and not xlkeecese of market power.

Sixth, Devine and Marion (1979) use a unique expenit to show that price information,
or the lack thereof, can be a source of market peawavell. While supermarkets communicate
prices often through food-page ads in local newspga@nd flyers through the daily mail, it is
nonetheless impossible for consumers to know antpace the prices of all 30,000 stock-
keeping-units (SKUSs) in a typical supermarket. Withready access to cheap price information,
higher search costs raise the market power ofstbet are able to attract customers through

non-price methods.



Finally, if margins earned by retailers do indepgear to be higher than they “should
be,” it may be due to market power in their roldoagers as much as in their role as sellers. In
fact, much of the concern regarding retail conedin from farm-interests lies with the
potential for oligopsony, or buyer, and not olighp®r seller, market power. Taken together,
however, these attributes of food retailing meaat thodeling pricing behavior in retail food
markets is more complicated than in commodity migtkdonetheless, arriving at a useful
empirical conclusion on the question of retail neower requires that each of these

potentially confounding factors be taken into agdou

The Evidence

Despite the importance of retail supermarkets enftlod distribution system, there is
surprisingly little recent empirical research onrked power exercised by retailers. In the 1980s,
Lamm (1982) and Kaufman and Handy (1989) both &nmbsitive relationship between
concentration, or the potential for the exercisenafket power, and prices. Cotterill (1986) uses
a unique, store-level data set of prices charged fgpical grocery-basket of items for
supermarkets in Vermont and finds that more comated markets have significantly higher
prices than others, even when scale and orgamnedtiorm are appropriately accounted for.
Newmark (1990), on the other hand, argues thagxisting set of retail concentration-price
studies are flawed in that they use nonrandomleetsamples and, more importantly, do not
allow for variation in income among store-marké&serrecting for these flaws, the relationship
between concentration and price levels disappédiref these studies arad hog however, in

that they do not attempt to explain the relatiopdietween concentration and market power,

only describe it.



More recently, structural models of wholesale atdil food pricing have attempted to
fill this gap. A structural model attempts to expla retailer’s pricing decisions in a way that is
consistent with market demand, and its strategir@mment, both vertically with suppliers and
horizontally with respect to competing retailergn@rally, this research has produced mixed
results with respect to finding evidence of retadirket power. Sudhir (2001) was the first to
allow for both vertical—between retailers and sigagl—and horizontal—between suppliers—
market power in the same model. He finds supporafmodel in which food manufacturers
enjoy a first-mover advantage relative to retajlerg retailers use a simple, constant markup
rule in which they do not compete against eachrothe

Using data from a single product category, mangistieither assume retailers do not
compete against each other (Besanko, Gupta andl.®#if; Chintagunta, 2002) or provide
empirical evidence that they don't (Slade, 1995]t8y 2001). Each of these studies bases its
conclusion on data for one or two relatively mipooduct categories, however, so it is not
surprising that they find little interaction in peis. Richards and Hamilton (2006) find that
retailers in a major U.S. market compete both iogsrand variety, but tend to use variety—
defined as the number of products offered in agmate—as a strategic tool to soften price
competition. Berto Villas Boas (2007) considersuaber of different models of the vertical
interaction between yogurt manufacturers and exih a single-market context. She finds that
a model in which wholesale margins are set to aacbretailers set profit-maximizing prices
provides the best fit to her yogurt data—implyihgttretailers enjoy both upstream and

downstream market power. Still, these studies ordyrectly address the issue of market power.



New Research

Following the food price spike of 2008, there hasrba renewed interest in retail pricing
behavior and the potential role of retail marketvpn As just one example, the authors of this
article attempt to take each of the structural elets1above into account in estimating a model of
retail market power under the assumption thatlestaplay the role of platform managers, or
intermediaries, in a two-sided market. Consumeve lagpreference for variety, and
manufacturers demand retail distribution. Consetiyieretail margins reflect the supply and
demand for shelf space. Using retail scanner data multiple retailers in a single, nonWal—
Mart market, we found that retailers are slightlgrexcompetitive than what would be expected
if they competed as rivals in a differentiated-proid market. More importantly, retail market
power increases in the number of products offdrethis regard, we provide an alternative
explanation for the correlation between concerdgraéind prices noted above. Our finding,
however, suggests that supermarket retailers malgenperfect competitors, but we wouldn’t
expect them to be given the differentiated natdith® product they sell. The prices they charge
are somewhat below what they would be were thexpioit the market power available to
them.

Many industry commentators regard the movementrwevate labels as an indicator
of a sea-change in the shift of market power froamufacturers toward retailers. By marketing
products that are nearly identical to national dsametailers accomplish three things: they are
able to build loyalty for their own store by offeg a high-quality product at a lower price, they
can price discriminate between consumers willingay more for their loyalty to a particular
brand, and they are able to force national brandufaaturers to lower wholesale prices. In

another recent study conducted by the authors usiteyfrom the same market as described



above, we show that this latter effect—shiftingcprg power from manufacturers—is the most
important. To the extent that private labels areg sense, wringing pricing power out of the
whole system, this movement of pricing power dovesh may be beneficial in terms of

lowering consumer prices.

Mar ket Power I mplications of Super market Retailing Trends

Recent developments in food retailing suggestshpermarkets may face a more competitive
landscape in the coming years, but critical quasti@main. No discussion of market power in
food retailing is complete without highlighting thale of Wal-Mart in enforcing competitive
discipline on the entire market. A growing volunfeempirical research confirms what most
shoppers found out for themselves long ago—thatl fetod prices fall when a Wal-Mart opens
nearby (Hausman and Leibtag, 2007). Until Wal-Mabiisiness model fails, prices will
continue to be driven down due to their focus gopsgichain efficiency, bulk buying power and
their ubiquity in nearly every U.S. market.

At the same time, however, the growing strengttheforganic / natural / local food
sector represents somewhat of a challenge to tke-market appeal of retailers like Wal-Mart,
Target and Kroger. While each of these has devdltpsr own strategy designed to take
advantage of these trends, the big-box retailersmat seen as credible sources for local, healthy
food. Witness the simultaneous growth in farmersketa, high-end supermarkets such as
Whole Foods, and the movement toward community-supg agriculture. Finally, rising
commodity prices may again bring the spotlight btacketailers’ willingness to pass-through
higher input prices to retail foods. To the extiwit the average consumer does not appreciate

the relatively minor role commodities play in thestof processed foods (Leibtag, 2008),



retailers and manufacturers alike will be ablexpleit this lack of transparency to create an

opportunity for pricing power.
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