March 2, 2010

Legal Policy Section
Antitrust Division
U.S. Department of Justice
450 5th Street, N.W., Suite 11700
Washington, D.C. 20001

RE: Comments on Agriculture and Antitrust Enforcement Issues in Our 21st Century Economy.  Notice of Public Hearings and Opportunity for Comment; 74 Fed. Reg. 43725.

Dear Mr. Weiser and Mr. Tobey,

Ongoing concerns regarding concentration, firm organization and the potential for market power have resulted in numerous legislative and regulatory proposals to improve competition.  As you conduct the hearings on agriculture and antitrust enforcement, it is important to consider the economic benefits and costs of market organization for all participants in the agricultural supply chain

The following comment focuses on the economic rationale for livestock business organization and supply chain coordination structure.  While the majority of the research on livestock market competition focuses narrowly on potential monopsony power at the producer/packer market exchange, this comment emphasizes the important role that firm organization itself has in efficiently delivering meat products demanded by consumers and required by regulatory structures.  In this broader view, firm organization can be a response to open market failures rather than a cause of market failures as it is often presented.  		

My comments are based on my research on the impacts of traceability and information systems on supply chain organization and economic performance. I also rely on the broader industrial organization literature, rather than the structural price analysis modeling approach that’s more prevalent.  This allows for consideration of broader factors affecting livestock market structure such as increased demands for specific product attributes such as improved food safety, other meat quality characteristics such as color and water holding capacity and calls for verification of origin and production methods such as organic foods.

These comments are consistent with an invited presentation I gave at the American Agricultural Law Association Meetings in September 2009 that is forthcoming in the Drake Journal of Agricultural Law.  Subsequent to that presentation I was contacted by the American Meat Institute to submit it as a comment for the hearings.  This paper is a more directed and refined version derived from that earlier work.  However, these comments are mine and do not represent the view of the University of Minnesota or any other organization with which I am affiliated.	

Thank you for the opportunity to submit this comment; my hope is that it will provide a useful and important economic perspective as you undertake these public hearings.

Sincerely,
[image: blb-1]
Brian Buhr
Professor and Head
Applied Economics
University of Minnesota
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A. Qualifications and Background
I am professor and head of Applied Economics at the University of Minnesota.  I also hold the E. Fred Koller Chair in Agricultural Management Information Systems.  I received my PhD from Iowa State University in 1992.  During my career at the University of Minnesota, I have taught courses in commodity marketing, futures and options marketing, livestock marketing and price analysis.  I also hold an extension appointment with an emphasis in commodity marketing, risk management and supply chain management.  My peer-reviewed research has focused on areas including price analysis in the livestock and meat sector, the economics of market formation in agriculture, the economics of supply chains in livestock and the role of information systems and traceability in agricultural markets.   My extension programs have focused on the valuation and use of marketing contracts in the livestock sector and have included extensive modeling of risk and policy impacts.  
B. Summary of Comments
My comments will primarily focus on the economic rationale for livestock business organization and supply chain coordination structure.  The majority of livestock and meat production occurs in large scale, coordinated production systems.  Research on the competitive implications of this supply chain structure is heavily focused on market power impacts on cash and contract prices at the producer/packer exchange.  While this research frequently finds market power, its impact on prices is minimal and offset by economies of scale or other efficiencies.   
			
*Professor and Head, Applied Economics Department, University of Minnesota, St. Paul, MN 55108-6040.  bbuhr@umn.edu.  Comments Submitted to the U.S. Department of Justice and U.S. Department of Agriculture Regarding Agriculture and Antitrust Enforcement Issues in Our 21st Century Economy.

‡These are my personal views and do not necessarily reflect the position of the University of Minnesota or any other organization. 
The modern value and production chain for meat products is an interdependent and complex web of interactions of crop and livestock genetics, animal nutrition and health, livestock rearing, crop nutrient management, meat and food ingredient production and human health.  All stages of the chain impact other stages and while the product flows downstream, increasingly trait values must be passed upstream from the consumer. Focusing on the price impacts at a single node in the chain ignores the fact that the business organization of the supply chain is important for assigning value to where it is created, improving incentives for innovation and also for reinforcing quality incentives through the chain.  Therefore, any regulatory actions taken at one stage in the chain have economic implications throughout the chain.  Regulatory actions that restrict supply chain organization innovation and organization are likely to reduce participant welfare within the chain (genetics firms, farmers, feed manufacturers, meat packers and processors and retailers) as well as consumer welfare.  It is vital in all considerations of competition that the value of firm organization and economic efficiencies be given serious and thorough consideration. 
 Meat and Livestock Chain Overview
Figure 1 represents the livestock supply chain from genetic inputs through the retail meat sale.  Each stage of the chain is inter-dependent as indicated by the permeable boundaries.  Vertical coordination through contracting and vertical integration frequently extends from meatpacking upstream to livestock and even crop genetics (e.g., high oil corn or soybean amino acid profiles in nutrition).  While the product flows from genetics to consumer, the market and business organization structures must pass attribute values upstream through the supply chain and more importantly must apportion that value to the participant that has contributed the value.  In cases of attributes difficult to observe or verify (e.g., specific genetic lines of breeding stock, organic products or contaminated or adulterated products) it is difficult for open market structures to properly apportion the enhanced values or discounts as they should be.  In response firms seek to capture value by forming vertical business arrangements to bypass inefficient market exchange and improve coordination.  In addition to technical product attributes, policies such as animal welfare requirements (cage free eggs) or product origin labeling, which cannot be readily verified without coordination, also lead to vertical business organizations.  
As a result of the rising incentives for vertical coordination, 38 percent of the fed beef cattle volume was produced under contract or packer ownership as were 89 percent of the finished hogs sold in the United States from 2002-2005.[footnoteRef:1]  The broiler sector’s level of vertical coordination is over 90 percent.  Other stages of the chain such as the packer-retail and genetics-processor interfaces also have coordination agreements or pricing formulas with similar objectives as the farm-processor coordination.[footnoteRef:2] [1:  US DEPARTMENT OF AGRICULTURE, GRAIN INSPECTION, PACKERS & STOCKYARDS ADMINISTRATION. LIVESTOCK AND MEAT MARKETING STUDY.  (Feb. 2007), available at: http://www.gipsa.usda.gov/GIPSA/webapp?area=home&subject=lmp&topic=ir-mms.]  [2:  JOHN D. LAWRENCE, MARY K. MUTH, JUSTIN TAYLOR AND STEPHEN R. KOONTZ, DOWNSTREAM MEAT MARKETING PRACTICES: LESSONS LEARNED FROM THE LIVESTOCK AND MEAT MARKETING STUDY.  LM_6, LIVESTOCK MARKETING INFORMATION CENTER.  (Nov. 2007): pp. 5-8.] 
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Figure 1.  Livestock and Meat Value Chain.
In addition to vertical coordination and integration, there is increasing firm size and concentration in livestock production.  In 1985, the top four beef packers accounted for 50 percent of daily steer and heifer slaughter; by 2006 this had risen to 79 percent (Tyson, Cargill Meat Solutions, and JBS).[footnoteRef:3]  Pork processing has followed a similar trajectory with the top four pork packers representing 32 percent of the hog slaughter market share in 1985 and about 63 percent by 2006 (Smithfield Foods, Tyson, JBS, Cargill Meat Solutions).[footnoteRef:4]  Broiler production has a higher rate of vertical integration, but its four firm concentration ratio is 59 percent (JBS, Tyson, Perdue Farms, and Sanderson Farms).[footnoteRef:5]  [3:  USDA, GRAIN INSPECTION AND PACKERS AND STOCKYARDS ADMINISTRATION, PACKERS AND STOCKYARDS STATISTICAL REPORT: 2006 REPORTING YEAR, GIPSA SR-08-01, May 2008, p. 44, table 27, available at:  http://archive.gipsa.usda.gov/pubs/2006_stat_report.pdf.]  [4: USDA, GRAIN INSPECTION AND PACKERS AND STOCKYARDS ADMINISTRATION, supra]  [5:  WATT POULTRY USA, available at: http://www.wattpoultry.com/PrintPage.aspx?id=21250] 

This concentration also extends downstream to the retail sector.  The food sales of the top four supermarkets as reported by Supermarket News are almost 51 percent, and Wal-Mart alone has nearly a 29 percent market share. [footnoteRef:6]  At the other end of the supply chain, genetics/breeding companies are also concentrated and large.  In swine, Pig Improvement Company (PIC) is estimated to have a market share of about 35 percent of breeding hogs in North America.  ABS is the largest genetic supplier in beef, primarily through semen sales, but its overall cattle market share derives largely from dairy breeds.  Cobb-Vantress, owned by Tyson, is the largest chicken genetics company and NPD Genetics is a swine genetics business owned by Smithfield and each represents backward integration into genetics by processors and packers.[footnoteRef:7], [footnoteRef:8] [6:  SUPERMARKET NEWS, SN’S TOP 75 RETAILERS FOR 2009,  available at: http://www.supermarketnews.com/profiles/top75/2009-top-75/.]  [7:  SUSANNE GURA, LIVESTOCK GENETICS COMPANIES, CONCENTRATION AND PROPRIETARY STRATEGIES OF AN EMERGING POWER IN THE GLOBAL FOOD ECONOMY, LEAGUE FOR PASTORAL PEOPLES AND ENDOGENOUS LIVESTOCK DEVELOPMENT, OBER-RAMSTADT GERMANY (2007).  available at:  www.rlc.fao.org/es/ganaderia/pdf/Livege.pdf]  [8: STEVE W. MARTINEZ AND KELLY ZERING, PORK QUALITY AND THE ROLE OF MARKET ORGANIZATION.  United States Department of Agriculture, AER No. 835, (October 2004), available at: http://www.ers.usda.gov/publications/aer835/aer835.pdf] 

Along with the rise of commercial and integrated breeding companies, commercial livestock production firms and meatpackers also have significant investments in feed manufacturing.  As of 2003, fifty percent of total feed manufacturing capacity was owned by an integrated livestock production operation.[footnoteRef:9], [footnoteRef:10] Of the top ten feed manufacturers by capacity of feed mill, seven did not sell through any dealers; they only delivered feed to their owned or contracted livestock production operations.  All three of the other top ten manufacturers have some ownership or contract relationships in swine, poultry and/or cattle, but also maintain commercial feed operations selling feed to independent livestock operations. [9:  Integrated livestock operations in this case means integrated livestock production and feed manufacturing and may or may not include integration of the meatpacking stage.  ]  [10:  FEED MANAGEMENT MAGAZINE, TOP FEED MANUFACTURERS. (January 2003) 54: 6-12.] 

 Figure 2 shows a supply chain representation of concentration by using a line graph linking each stage of the meat supply chain, because of vertical integration many players are participants in multiple stages of the chain.  For example, Tyson Foods spans farm level, slaughter level and food processing stages for broiler and chicken production.
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Figure 2.  Meat supply chain market concentration.[footnoteRef:11], [footnoteRef:12] [11:  U.S. DOJ AND FTC, HORIZONTAL MERGER GUIDELINES, at  sec. 1.15 (Revised April 8, 1997, accessed at: http://www.justice.gov/atr/public/guidelines/hmg.htm#4.  ]  [12:  The Herfindahl-Hirschman Index (HHI) is defined as the sum of the squared market shares of the top four firms in the sector.  Data used was collected from secondary sources and aggregated to form sectors such as “meat packing” that includes beef, pork and poultry.  These were done subjectively, and in practice relevant markets should be carefully considered.  However, this does provide a relatively accurate characterization of the relative HHI’s and serves a useful illustrative purpose. Genetics companies are not included because no comprehensive market shares of the industry participants were found.] 

Evidence of Competition Impacts
Under the structure-conduct-performance concepts of competition, these levels of concentration combined with substantially different concentration levels between adjacent stages of the supply chain are often raised as indicators of market power.  A substantial economic literature has responded to this concern, and specifically evaluates the existence of monopsony power at the producer/packer exchange.  Briefly summarized below, the overall conclusion from this research is that while there is evidence of slight market power in prices at the producer packer interface, this market power is offset by the benefits of efficiencies due to economies of scale or scope.
Azzam and Anderson (1996) provide a literature review of economic evidence of pricing power and oligopoly market power at the producer-packer interface.[footnoteRef:13]  While many of the studies reviewed suggest that there is negative correlation between captive supplies and negotiated prices, the authors’ conclusion is that the meatpacking industry is not competitively deficient.   [13:  Azzam, A. and D. Anderson.  (1996)  Concentration  in the Meatpacking Industry.  Packers and Stockyards Programs, Grain Inspection and Packers and Stockyards Administration, USDA.  Chapter 7 – Literature Review. Accessed on Aug 14, 2009 at http://archive.gipsa.usda.gov/pubs/packers/conc-rpt.pdf.] 

	Several studies have also shown mixed results of evidence of oligopoly power.  For example, Koontz, Garcia and Hudson (1993) found some cooperative pricing behavior among beef processors but that it was declining over time.[footnoteRef:14]  Meanwhile, Azzam and Schroeter (1995) find that the estimated cost savings needed to neutralize the market power effects were almost half of actual cost savings of economies of scale.[footnoteRef:15]  One commonality is that previous studies have found consistent impacts of small negative price effects from captive supplies (e.g., Schroeder et al. (1993) or Ward, Koontz and Schroeder (1998)). [footnoteRef:16], [footnoteRef:17]  However, Schroeter and Azzam (2004) cast doubt on this point as well suggesting that the negative correlation found in these studies is not sufficient to suggest causality by packer use of market power through non-cash procurement methods.[footnoteRef:18] [14:  Stephen R. Koontz, Philip Garcia and Michael A. Hudson.  Meatpacker Conduct in Fed Cattle Pricing: An Investigation of Oligopsony Power, 75 Am. J. Agr. Econ. 537 (1993).]  [15:  Azzeddine M. Azzam and John R. Schroeter.  The Tradeoff Between Oligopsony Power and Cost Efficiency in Horizontal Consolidation:  An Example from Beef Packing, 77 Am. J. Agr. Econ. 825 at 825,  (November 1995).]  [16:  Ted C. Schroeder et al., The Impact of Forward Contracting on Fed Cattle Transaction Prices, 15 Rev. of Agr. Econ. 325, (May 1993). ]  [17:  Clement E. Ward, Stephen R. Koontz, and Ted C. Schroeder,  Impacts from Captive Supplies on Fed Cattle Transaction Prices, 23 J. of Agr. and Resource Econ.  494, (1998).]  [18:  John R. Schroeter and Azzeddine M. Azzam, Captive Supplies and Cash Market Prices for Fed Cattle: The Role of Delivery Timing Incentives, 20 Agribusiness 348 (2004)] 

In 2007, the Livestock and Meat Marketing Study (LMMS), commissioned by the Grain Inspection and Packers and Stockyards Agency (GIPSA) was completed.[footnoteRef:19]  The LMMS study primarily focuses on alternative marketing arrangements (AMAs) including forward contracts, formula contracts and packer owned livestock had on negotiated market prices.   [19:  US DEPARTMENT OF AGRICULTURE, GRAIN INSPECTION, PACKERS & STOCKYARDS ADMINISTRATION. LIVESTOCK AND MEAT MARKETING STUDY.  (Feb. 2007), accessed at: http://www.gipsa.usda.gov/GIPSA/webapp?area=home&subject=lmp&topic=ir-mms.] 

The key findings reported in the executive summary include that “beef producers and packers believed that some types of AMAs helped them manage their operations more efficiently, reduced risk and improved beef quality.”[footnoteRef:20]  The study found that “relative to direct trade transactions, prices of fed cattle sold through auction barns tended to be somewhat higher and prices for fed cattle sold through forward contracts tended to be somewhat lower.”[footnoteRef:21]  The authors attribute this to risks associated with different transaction methods and timing of sales.   [20:  Id. at ES-3.]  [21:  Id. at ES-6.] 

Plant level profit and loss data indicate significant economies of scale in beef packing, that costs decrease across the entire data range analyzed, and that cost efficiency depended heavily on capacity utilization.[footnoteRef:22]  The implication of this is that there is a reasonable economic incentive to use AMAs as a mechanism for managing plant capacity utilization and hence costs.  Similarly they find that limiting the use of AMAs would increase costs and reduce gross margins.[footnoteRef:23]  These results are consistent with a study by Paul evaluating the tradeoff in economies of size and market power.  Paul finds evidence of market power, but at the output level rather than the input level of packing, and that and that scale economies counteract the apparent market power.[footnoteRef:24] [22:  Id. at ES-6.]  [23:  Id. at ES-7.]  [24:  Catherine J. Morrison Paul, Cost Economies and Market Power: The Case of the U.S. Meat Packing Industry, 83 Rev. of Econ. and Stat., 531 (August 2001).] 

Finally, two key results get to the heart of the trade-off of overall welfare and captive supplies.  Using simulation models, the researchers estimated that a restriction in AMA volumes resulted in a decrease in feeder cattle, fed cattle, packer and processor producer surplus and a decrease in beef consumer surplus.  Further, they state that cost savings and quality improvements associated with the use of AMAs outweigh the effect of potential oligopsony market power that AMAs may provide packers.[footnoteRef:25] [25:  Id. at ES-9.] 

Similar to the beef study, the use of AMAs in the hog market resulted in lower spot market prices, is associated with higher quality pork products, and is important for managing production risk exposure. This loss of risk reduction would reduce the economic welfare of both hog producers and pork consumers while packers would neither gain nor lose.[footnoteRef:26]  Vukina and Zheng also report that while there is evidence of oligopsony market power in meat packing, they could not associate it with the use of AMAs.[footnoteRef:27] [26:  Id. at ES-10 – ES-13]  [27:  Tom Vukina and Xiaoyong Zheng, Do Alternative Marketing Arrangements Increase Pork Packers’ Market Power?, 91 Am. J. Agr. Econ. 250 (February 2009).] 

This review is not comprehensive, but is representative of the overall literature that delivers mixed results regarding evidence of meat packers exploiting market power in the livestock and meatpacker market interface.  This suggests caution should be taken in expanding antitrust enforcement and competition legislation specific to the livestock and meat sector.  Another consistent result in the literature is paraphrased by the statement that “efficiencies offset any market power observed”.  The following section describes these efficiencies which are often not delineated specifically in the research but have arisen from the organization of the modern livestock and meat supply chain.
C. Efficiencies of Vertical Coordination and Contracting in the Livestock Sector
Figure 3 shows the productivity growth in the pork and beef industry over the past several decades.  Beef productivity has increased by 45 percent since 1974, while pork productivity has more than doubled, increasing 133 percent since 1974.  This productivity growth is not only a function of technical change in production, but also in the changes in business organization necessary to effectively develop and distribute economic returns to innovation in the chain. Given advances in animal and crop genomics, it is likely this need will accelerate in the future and business organization restrictions will likely stifle much of this innovation and its adoption.
Imbedded Quality Technologies Influence Livestock Market Structure and Organization
	A recent paper by Dimitri, Jaenicke and Effland provides a historical overview of technical change in the broiler industry and how it impacts institutional response.[footnoteRef:28]  Pre-World War II technical advancements included mechanical feeding or processing methods, antibiotic use in water and advances in nutrition such as feed pelleting.  Each of these technologies results in cost reductions captured directly by the user with no upstream or downstream linkages.  In the case of pelleting the added performance value of pelleting feed must be passed back to the feed plant, however, feed pelleting and increased poultry growth performance are readily observable and can easily be accomplished in market exchanges.  This direct benefit to the adopter certainly led to economies of scale, reducing costs per unit, but there’s no incentive for market coordination due to the technology change per se.   [28:  Carolyn Dimitri, Edward C. Jaenicke and Anne B. Effland, Why Did Contracts Supplant the Cash Market in the Broiler Industry?  An Economic Analysis Featuring Technical Innovation and Institutional Response. 7 [Article 9] Journal of Agricultural and Industrial Organization, 1 (2009). available at: http://www.bepress.com/jafio/vol7/iss1/art9.] 
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Figure 3.  Beef and pork productivity.  Pounds per breeding female.

 	Dimitri, Jaenicke and Effland also report a pivotal effort that changed the incentives for supply chain coordination when the industry sponsored a “Chicken of Tomorrow” contest in 1946 to improve chicken meat quality through genetics.  Ultimately this led to the vertical market linkages observed in integration of genetics companies with meat processors today.  Linking of genetics and nutrition to meat quality and eventually human health has two key features representative of many technologies and policies in today’s industry that create incentives for innovations in business organization structure to capture and innovate around these technologies.  First, the technology input itself (genetic composition) is distanced from the output of the technology (productivity and meat quality).  Second, the technology is ‘imbedded’ and unobservable.  The technology is not added to the output (as in the case of feed) it is imbedded in the output and in many cases, like Omega – 3 fatty acids, is not observable.  So there must be some way to verify the technical input by the processor or they would not buy it (“the market for lemons problem” (Akerlof) [footnoteRef:29]) and similarly the genetics company will not invest in it if they cannot capture the value generated far downstream that must be transferred from the consumer to the processor to the farmer to the genetics company.  [29:  George A. Akerlof, The Market for ‘Lemons’: Quality Uncertainty and the Market Mechanism, Q. J. Econ., 488 (1970).] 

As scientific understanding of biological processes improves, genetics, animal health treatments and nutrition are becoming even more complementary in livestock production systems.  A good overview of the nutrient impacts of feed on pork quality, though somewhat dated, is provided by Pettigrew and Esnaola or Coffey, Parker and Laurent.[footnoteRef:30], [footnoteRef:31] Feed inputs such as distillers dried grains (DDGS) and ractopamine (Paylean) are further examples of feed/genetic/animal health complementarities.  As another example, Scollan et al. have completed research on the effects of feed composition and nutrition on the on the composition of lipids and levels of Omega-3 fatty acids in beef which directly affects human health.[footnoteRef:32]   To capture the value of these innovations it will be increasingly important to identify and manage production processes throughout the livestock supply chain. [30:  J.E. Pettigrew and M.A. Esnaola, Swine Nutrition and Pork Quality: A Review, 79 J. of Animal Science E316-E342  (2001), accessed at: http://jas.fass.org/cgi/reprint/79/E-Suppl/E316.pdf]  [31:  RICHARD D. COFFEY, GARY R. PARKER AND KEVIN M. LAURENT, FEEDING GROWING-FINISHING PIGS TO MAXIMIZE LEAN GROWTH RATE.  University of Kentucky Cooperative Research Service, ASC-147 (1995), accessed at: http://www.genome.iastate.edu/edu/PIH/prod_grow_finish.pdf]  [32:  Nigel Scollan, Jean-François Hocquette, Karin Nuernberg, Dirk Dannenberger, Ian Richardson and Aidan Moloney,  Innovations in Beef Production Systems that Enhance the Nutritional and Health Value of Beef Lipids and Their Relationship with Meat Quality, 74 Meat Science, 17 (Sept. 2006).] 

With unobservable and imbedded product attributes (credence attributes), it is well established in the literature on industrial and market organization that open markets (i.e., each production stage independent and products exchanged through markets that discover and determine prices) create inefficiencies and that mechanisms of vertical coordination and integration provide improved efficiencies.  Although somewhat dated, Mahoney (1992) provides an excellent review of how these ‘failures’ create incentives for vertical relationships. [footnoteRef:33]  Mahoney describes the Coase and Williamson type recognition of positive benefits including the reduction in transactions costs of and of moral hazard created by asymmetric information. [footnoteRef:34], [footnoteRef:35]  These include improved audit and resource allocation, better coordination and control of uncertain supplies and in markets with high asset specificity (such as agriculture), reduced double margining (in the case of slightly imperfectly competitive markets), increased motivation by improved monitoring and enforcement and improved communication of either proprietary information or technology or simply in common nomenclature.  Lafontaine and Slade provide two additional reasons: process complexity and temporal specificity as reason for vertical integration. [footnoteRef:36]  These seem particularly relevant for livestock sectors in which complex production interactions between, feed, genetics and meat are part of branding processes, and the products are perishable.  The basic summarization of this literature is that in these cases the market failures of open market transactions result in reduced economic welfare for participants.  Therefore, restricting practices such as vertical integration and coordination will likely result in increased costs to the all participants in the livestock supply chain.  Instead of approaching contracting and vertical integration as a mechanism that causes market power and market failure due to market power, this perspective begins with the premise that vertical integration and coordination is a response to market failure of exchange and reduces the costs of entering transactions. [33:  Joseph T. Mahoney, The Choice of Organizational Form: Vertical Financial Ownership Versus Other Methods of Vertical Integration, 12 Strat. Mgmt. J., 559 (Nov. 1992).]  [34:  Ronald H. Coase,  The Nature of the Firm, 4 Economica, 386 (1937).]  [35:  Oliver E. Williamson, The Vertical Integration of Production: Market Failure Considerations, 61 Am. Econ. Rev., 112 (May 1971).]  [36:  LAFONTAINE AND SLADE, supra note 55, at 655, 657.] 

These considerations explain incentives for the existing vertical linkages between genetics companies and processors.  In the broiler sector, Cobb-Vantress is the largest genetics firm and is owned by Tyson. NPD Genetics is owned by Smithfield foods in the pork sector.  The Pig Improvement Company (PIC) and Dekalb Genetics (Monsanto) swine genetics companies are independently owned, but Triumph Foods has contractual linkages for growers to use proprietary lines of PIC genetics.[footnoteRef:37], [footnoteRef:38], [footnoteRef:39]   [37:  Press Release, Christensen Farms.  Triumph Foods Signs Genetic Contract with PIC.  8/19/2004.  Available at: http://www.christensenfarms.com/subsection_news.asp?id=110&art=4]  [38: MARTINEZ AND ZERING, supranote]  [39:  SUSANNE GURA, LIVESTOCK GENETICS COMPANIES. CONCENTRATION AND PROPRIETARY STRATEGIES OF AN EMERGING POWER IN THE GLOBAL FOOD ECONOMY.  League for Pastoral Peoples and Endogenous Livestock Development, Ober-Ramstadt Germany (2007).  available at:  www.rlc.fao.org/es/ganaderia/pdf/Livege.pdf] 

Several recent papers have expanded on various elements of this theme and are important to consider in deliberations. Martinez (2002) takes these theoretical concepts and provides an overview of how transaction costs and increased demands for quality assurance has lead to vertical coordination in the context of the poultry, egg and pork industries. [footnoteRef:40]  [40:  STEVE W. MARTINEZ, VERTICAL COORDINATION OF MARKETING SYSTEMS: LESSONS FROM THE POULTRY, EGG AND PORK INDUSTRIES.  United States Department of Agriculture, AER No. 807, (April 2001), available at:  http://www.ers.usda.gov/publications/aer807/aer807.pdf] 

Martinez and Zering (2004) specifically address incentives and benefits related to vertical coordination in the context of asymmetric information and agency and the impacts of quality.[footnoteRef:41]  By examining publicly available packer contract arrangements, they were able to identify attributes that increased demand for contracts: (1) an increased emphasis on lean carcass pricing systems which included calls for reduced PSE (pale, soft and exudative) pork caused by a stress gene (2) increased demands for food safety with the implementation of HACCP (Hazard Analysis and Critical Control Point) which requires increased monitoring and quality control (3) increased exports which required specific produce attributes for different cultural preferences and (4) increased demand by packers for specific genetics linked to increases in branded fresh product programs. [41:  STEVE W. MARTINEZ AND KELLY ZERING, PORK QUALITY AND THE ROLE OF MARKET ORGANIZATION.  United States Department of Agriculture, AER No. 835, (October 2004), available at: http://www.ers.usda.gov/publications/aer835/aer835.pdf] 

Business organization also has important implications for technical and process innovation in the presence of high transactions costs and asymmetric information due to credence traits.  Teece recognized that if product innovation occurs far upstream while the value is generated downstream the returns to this innovation must be apportioned properly through the chain. [footnoteRef:42]  For example, suppose that a genetics or pharmaceutical company invests in new technology to identify genetic markers that are responsible for tenderness in beef.[footnoteRef:43]  Although genetic testing could be used by the final consumer (or packer) to verify whether the animal has this gene and so should receive a higher value partially paid to the genetics company, the cost of this test is expensive (transactions cost) and a better way to reduce the asymmetric information is to simply contract for cattle known to have this trait at the outset.  Without this coordination, it may not profitable for the genetics company to further develop the genetic marker, thus reducing innovation.  A recent paper by Karantininis, Sauer and Furtan examines several hypotheses related to vertical integration and its effect on innovation in the agri-food industry.[footnoteRef:44]  They surveyed Danish food companies and found that firms that have some vertical integration tend to innovate more, that networks or contractual relations tend to improve innovation, and that larger firms and firms with market power tend to be more innovative offering a greater number of products.  Therefore, legislative or regulatory interventions to break apart vertically integrated firms or create rules for market relationships have tremendous potential for harm.  The current market organization structure exists in response to characteristics known to be consistent with incentives for vertical integration as a method to improve efficiency.  Further it is a response to improve quality and value for consumers is a multi-stage production process rife with asymmetric information and has resulted in improved innovation in product and process creating higher quality, more diverse products at lower costs.  In fact, organic foods possess credence attributes that require similar market organization structures.  To base decisions solely on the interaction of prices at the producer/packer interface is reductionist and misguided.  [42:  D.J. Teece, Profiting from Technological Innovation.  15 Research Policy, 285 (1986).]  [43:  e.g., E. Casas, S. N. White, T. L. Wheeler, S. D. Shackelford, M. Koohmaraie, D. G. Riley, C. C. Chase, Jr., D. D. Johnson and T. P. L. Smith,  Effects of Calpastatin and µ-Calpain Markers in Beef Cattle on Tenderness Traits, 84 J. Anim. Sci. 520 (2006), accessed at: http://jas.fass.org/cgi/content/full/84/3/520.
]  [44:  Kostas Karantininis, Johannes Sauer, William Harley Furtan, Innovation and Integration in the Agri-Food Industry, J. of Food Policy, In Press, available online November 19, 2009.] 

Does this mean that all processes will be integrated?  Not necessarily.  As pointed out by Reimer, the level of coordination, contracting and integration and at what stages is a spectrum depending on the appropriability of returns, the level of asymmetric information at any given stage, specificity of assets and property rights. [footnoteRef:45]  For example in many vertical chains the livestock are owned by processors because they seek to control the bundle of genetic and nutrient inputs going into that animal and that determine subsequent meat attributes and value.  In this situation producers should not expect to gain returns (appropriate values) to meat quality that are linked to genetic trials jointly conducted by genetics firms and processors.  However, producers that contribute land, labor and facilities should be compensated for production aspects within their management sphere, for example proper handling procedures during loading and transport to minimize bruising and stress that affects meat quality and animal health monitoring and treatment.  Similarly, producers are uniquely positioned to address issues of manure management that vary depending on site-specific soil characteristics as well as feeding programs and should obtain returns from those aspects of improved management.  Again, if the livestock producer seeks to appropriate the values from the genetics/packer research it will likely stifle some of the innovation related to that joint development.   [45:  Jeffrey J. Reimer, Vertical Integration in the Pork Industry, Am. J. of Agri. Econ., 234 (February 2006): 234.] 

Mahoney also points out that there are disadvantages to vertical integration that firms may seek to dismiss if the exchange function operated more efficiently or with fewer transaction costs.  He classifies these into three categories: (1) bureaucratic costs; (2) strategic costs; and (3) production costs.  The chief factor with bureaucratic costs is the loss of market discipline, due to the loss of a quality price signal, this can lead to inertia and lack of innovation.  Strategic issues include the loss of information from competing non-integrated firms who they no longer procure from or sell to having broken those relationships as part of their own merger. The strategic costs also include the increased fixed costs and potential for excess capacity if the two vertical stages aren’t compatible in size and thirdly they lose flexibility in choosing among suppliers and risk obsolescence of their higher fixed assets.  Production costs simply imply that as a vertically integrated firm with by definition higher capital requirements it may be difficult to reach efficient economies of size in both stages, making it non competitive with firms still operating at large scale in each independent stage.   
This point is important because it emphasizes that actions to regulate or separate vertical business structures are in a sense interfering with the market of business organization upon which firms are competing. Like all markets, the adoption of a business structure depends on the nature of the underlying technology, the actions of competitors and the relative competencies and products of the firm.  It is very likely that business structures will continue to evolve as information and measurement technologies including genetic markers, nano-technologies to measure process, and digital based technologies mature.


Food Safety and Other Policy Influences on Livestock Sector Organization and Structure
While technological changes are a fundamental driver of market organization, there are other external influences such as consumer demand and preference changes, retail structure, capital markets and policy changes that also provide incentives to operate in large coordinated systems.
Food Safety –  In many cases food contamination and adulteration has characteristics similar to imbedded technologies.  However, there are some unique aspects that create greater incentives for coordination.  A simple example is a case where a beef producer treats a steer with an injection in the muscle of the steer.  It is likely that the injection in the muscle will leave a lesion or bruise in the muscle cut.  Even worse the needle may be broken and remain in the steer when slaughtered.  In either case, the consumer may purchase a beef product with unacceptable meat quality or worse find the needle in the final product.  The producer in this case has an incentive not to inform the packer of the injection practice because the processor will pay less for the steer because of the risk of a lesion or a broken needle.  Further, if the packer cannot identify the animal or producer once it is processed, the packer bears the liability for the defective beef product and cannot pass this liability back to the producer.   In an uncoordinated open market this creates many of the problems described for imbedded attributes, but in a cost rather than benefit perspective.  Rather than not capturing value the innocent supply chain participant bears the cost of the defect.  If others in the chain (packers or retailers in this case) bear the risk with an unknown source, they will pay lower prices for all products they buy.  This results in only lower quality products being offered by the sellers because the high quality products, which cost more but cannot be verified, will be driven from the market.  This is the classic market for lemons problem defined first by Akerlof and more recently addressed in meat markets by Hennessy and Resende-Filho and Buhr.[footnoteRef:46], [footnoteRef:47]  Market organization in the form of vertical coordination, integration or improved information systems is again a response to market failures caused by unobservable food safety problems in open markets.  An additional point raised by Resende-Filho and Buhr is that it is likely the lowest quality or greatest risk producers will require the greatest incentives to adopt verification processes engendered by vertical coordination.  This is because they cannot be identified and held responsible for poor performance and actually benefit from the anonymity of the open market.  Therefore, restricting market organization structures has the real potential to lower product quality, raise costs to consumers and reward the poorest performing participants in the chain, discouraging high quality production. [46:  David A. Hennessy, Information Asymmetry as a Reason for Food Industry Vertical Integration, 78 Am. J. Agr. Econ., 1034 (November 1996).  ]  [47:  Moises Resende-Filho and Brian L. Buhr. A Principal Agent Model for Evaluating the Economic Value of a Traceability System: A Case Study with Injection-site Lesion Control in Fed Cattle, 90 Am. J. Agr. Econ 1091 (November 2008).] 

Brand Expansion – Meat products are increasingly branded and blur the lines between traditional fresh and processed products.  A contemporary example is flavor marinated and solution added tenderloins.  Meat processors have made significant research and development investments in meat science processes to deliver these products and their quality is also highly dependent on genetics.  In pork, for example, pH levels of meat influence water holding capacity which in turn determines the ability for a pork loin to ‘hold’ a marinate solution.  Without this quality and consistency the value added process does not work. Therefore, it’s necessary to have contractual linkages back to genetics, feeding and handling programs as described previously. In addition, the processor becomes the liability point for any claims, product failures, and food safety issues increasing incentives to preserve identity.
Retail Scale - As shown in Figure 2, there is significant concentration in the retail food sector as well.  There are potential economies of size inherent in being able to enter the supply chain of these large multi-national retailers.  It is likely that this relationship lowers the cost to consumers through reduced transactions costs of logistics management and pricing.  Further, the processor’s ability to extract monopoly profits may also be countervailed by a large retailer.  Alternatively, this drive to lower prices may increase market power incentives at the buy end of the processor, thus negatively affecting prices upstream.  This phenomenon of upstream impacts of retail countervailing power has not been examined, but research on countervailing power by retailers to manufacturers show that it can reduce prices to consumers, but only because the manufacturer offers a lower price to other retailers as well.[footnoteRef:48]  By restricting the size of processors, it will reduce their ability to countervail the power of retailers and could potentially result in even greater pressure on the now smaller processors creating potential for greater monopsony power execution by retailers. [48:  Zhiqi Chen, Dominant Retailers and the Countervailing-Power Hypothesis, 34 The Rand Journal of Economics, 612 (Winter 2003).] 

 Risk, Uncertainty and Credit – Dimitri, Jaenicke and Effland reported that the first share contract was written in 1933 by a feed dealer seeking to entice a broiler producer to use the feed dealer’s feed (p. 6).  This was essentially a market risk reducing arrangement, assuring demand for feed and in return sharing profits with the producer.  Lawrence et al. (1997) conducted a survey of pork packers and producers and found that the key incentives for contracts were for packers increased quality of hogs, supply consistency and increased hog volumes while producers cited reduced price risk or variability and improved access to packing space.[footnoteRef:49]  These reasons remained virtually unchanged in a survey of producers and packers conducted in concert with the 2007 Livestock and Meat Marketing Study.[footnoteRef:50]  [49:  John D. Lawrence, V. James Rhodes, Glenn A. Grimes, Marvin L. Hayenga.  Vertical Coordination in the Pork Industry: Status, Motivations, and Expectations, 13 Agribusiness, 21 (1997).]  [50:  GIPSA, LIVESTOCK AND MEAT MARKETING STUDY,  VOLUME 4: HOG AND PORK INDUSTRIES. (January 2007), p. 7-5.] 

Issues involving risk and market access have clear implications related to agricultural lending and finance as an incentive for market coordination.  Though little research exists evaluating this impact, a clear statement comes from Pickett v. Tyson in an amicus brief submitted by several commercial agricultural lenders. The banks state:
Forward contracts, in which a cattle owner commits to sell a specific lot of cattle at a future date at an agreed-upon price, provide benefits for both cattle producers and packers.  While a full evaluation of the benefits of these contracts is beyond the scope of this amicus brief, one clear benefit is that they substantially reduce the risks that cattle producers face when marketing their livestock.  And by using forward contracts to reduce those risks, producers are able to obtain financing on terms that are substantially better than those available to producers who choose to trade in the turbulent cash market. [footnoteRef:51] [51:  Pickett v Tyson Fresh Meats, Inc., No. 04-12137  United States Court of Appeals for the Eleventh Circuit. Amici Curiae, supporting defendant, at 5.  Available at: http://www.appellate.net/briefs/pickett_amicus.pdf] 

	More recently Mark Greenwood, Vice President of Agri Business Capital testified before the U.S. House Agriculture Committee: “The volatility of this industry [pork] will impact capital availability going forward.  Lenders will not be willing to lend money into an industry that has lost money unless there is a stronger linkage with a financially strong supplier going forward.”
The risk reducing or shifting element of vertical contracts not only directly causes producers to offer more livestock for sale at the same price as they would without forward contracts and facing greater risk of price changes, but affects lenders in the same way.  Lenders provide capital at lower rates to producers, further reducing the overall cost of production and yielding higher supplies and likely resulting in lower observed cash prices without any market power implications.   Some will infer the counter argument from this: that restricting vertical coordination will reduce capital investment and increase market prices thereby benefiting producers.  However, it will only benefit those producers with the existing capital to stay in the market, potentially excluding new entrants into the market such as beginning farmers who have not yet built the capital resources to enter the market.  Further, restricting methods of vertical coordination in the livestock sector will reduce access to capital which will have the effect of raising livestock and meat prices, but at the direct expense to consumers.
Globalized Meat Production – Meat companies are becoming truly multi-national. Firms such as JBS from Brazil own packing and processing in the U.S., and several U.S. companies have operations in other countries.  Potentially costly restrictions on business organizations that are important for the competitiveness of the U.S. pork industry will have detrimental effects on all participants in the supply chain, including producers, processors and consumers.  Although in this case, producers will likely suffer the greatest harm as consumers are able to substitute imported meat products for relatively more expensive domestic products limiting their harm.  
Summary
The empirical evidence on market power exhibited at the producer/packer interface does not present a compelling need for policy or regulatory intervention in these markets.  This comment emphasizes that there are clear reasons for the highly coordinated vertical supply chain in the livestock sector due to well known economic factors including economies of size, asymmetric information in the supply chain, and apportionment of returns to innovation. The market organization itself contributes to improved efficiencies in the supply chain and restrictions would likely reduce overall welfare.  Vertical market and firm organization should be thought of as a possible solution and response to existing open market failures and in itself represents a business process innovation to reduce costs, improve product quality and properly assign value creation to the innovator.  It appears that levels of concentration have stabilized and as new information technologies evolve (genetic markers, electronic measurement and database systems, etc.) this will change the dynamic of markets and incentives for organizational structures. [footnoteRef:52]   [52:  Brian L. Buhr, Traceability and Information Technology in the Meat Supply Chain: Implications for Firm Organization and Market Structure, Journal of Food Distribution Research,13 (Nov. 2003).] 

This represents a conundrum in competition enforcement in agriculture and the economy in general. Economies of size and vertical integration lead to the economic efficiencies that drive the original smaller and more numerous firms to adopt those technologies and business structures allowing them to increase profits and out-compete their rivals.  However, as these surviving firms concentrate and integrate this raises the potential for the firms to extract economic rents (prices beyond marginal costs) from either suppliers or consumers.  Knowing this potential, calls arise to restrict the business structures and size of firms to return to a size and business organization structure with less risk of using market power.  However, in the absence of a clear illegal action under antitrust (collusion, raising rivals costs, carving up territories, price fixing, etc.) any action that seeks to improve competition by restricting the structures or organization of these firms has the risk of also destroying the efficiency gains from those structures. Of even greater concern is that these regulatory or legislative actions to improve competition have the potential to actually protect less efficient competitors and result in reduced overall economic welfare.  As Kolasky (2004) notes, “Punishing dominant firms for their success, and handicapping them to protect their rivals may have some appeal and may even produce short-term gains, but all too often the only longer-term winners are inefficient rivals protected from the rigors of competition.”[footnoteRef:53]  Similarly, Lafontaine and Slade[footnoteRef:54] recently published a survey of the empirical implications of various forms of vertical integration and summarize in regard to the consequences of vertical mergers: [53:  William J. Kolasky, What is Competition? A Comparison of U.S. and European Perspectives, THE ANTITRUST BULLETIN, Spr.-Sum. 2004, at 41.]  [54:  Francine Lafontaine and Margaret Slade, Vertical Integration and Firm Boundaries: The Evidence, XLV J. of Econ. Lit.  Sept. 2007: 629-685.] 

“In fact, consistent with a large set of efficiency motives for vertical mergers that we have described so far, the evidence on the consequences of vertical mergers suggests that consumers mostly benefit from mergers that firms undertake voluntarily.  On the other hand, divorcement requirements that are imposed by local authorities, often to protect local dealers [or suppliers], typically lead to higher prices and lower service levels for consumers.  In other words, consumers are often worse off when governments require vertical separation in markets where firms would have chosen otherwise.”
Finally, research by Crandall and Winston[footnoteRef:55] investigates the actual results of antitrust enforcement in several industries on overall economic welfare and conclude that there is little evidence of improvement in welfare after enforcement.  Those who are intent on a more normative criterion of what our agri-food system should look like will be disappointed by this broader view. [55:  Robert W. Crandall and Clifford Winston.  Does Antitrust Policy Improve Consumer Welfare?  Assessing the Evidence, 17 J. of Econ. Perspectives,  3 (Fall 2006).] 

Existing anti-trust laws are capable of adequately addressing anti-competitive pricing practices per se.  An alternative approach to regulation or legislation restricting business organization is to improve the efficiency of market function.  This approach is based on the premise that failing to address the underlying market inefficiencies that lead to incentives for horizontal and vertical integration will result in a recurrence of the practices litigation and legislation seek to restrict.  Facilitating market exchange includes improving information systems and reducing direct transactions costs, asymmetric information and moral hazard at the point of exchange.  Innovative information technologies such as genetic identification, traceability technologies and digital information systems can enable increased exchange of information on production qualities and characteristics that processors seek.  A supporting necessity is the price discovery improvement by development of electronic exchanges for physical products and also to improve risk management options including current futures contracts, and capital access.  This approach offers the potential to allow firms to innovate on the production, capital finance and organization of the business, while reducing the incentives to vertically integrate caused by market failures.  This improves the likelihood that overall economic welfare will be improved and the role of policy makers is to help facilitate these markets including assistance for research and development.
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