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Background

As a result of several problems facing the agri-food system the Secretary of Agriculture and the U.S. Attorney General have requested written comments on competition issues in the agriculture industry.  Over time, the agri-food system has become more industrialized, more specialized, more integrated and more managerially intensive (Paarlberg et al, p.2).  These forces in turn, have increased the potential for anti-competitive behavior.  This paper discusses the level of concentration in the seed industry and some of its implications.
At first it does not appear that the seed industry is overly concentrated.  According to Hendrickson and Heffernan, Monsanto and Pioneer (DuPont) account for 56 percent of the seed corn market.  Worldwide, it is estimated that the four largest seed firms account for 29 percent of seed sales (Hendrickson and Heffernan).  However, one firm, Monsanto has a dominant position in genetically modified (GMO) seeds with a market share likely in excess of 90 percent (Hendrickson and Heffernan).  It has been estimated that Monsanto controls critical genes that are in 95 percent of all soybeans and 80 percent of all the corn grown in the U.S. (Leonard).
Compounding this issue is the fact that other firms that want to develop GMO seeds may have to use patented material from Monsanto, which further strengthens Monsanto’s market position.  The role of intellectual property rights is extremely important in the industry and has an impact on the ability of the world to feed itself.  This issue has been further compounded by the increased use of crops, particularly corn to produce fuel.  To a great degree, the solution to the food vs. fuel debate is dependent on the ability to increase yields.  The ability to increase yields is increasingly dependent on advances in biotechnology. 
One fundamental aspect of the evolving agri-food system is a movement away from using price to allocate resources to other mechanisms.  While still important, price is being replaced or augmented by contracts, strategic alliances, vertical integration and vertical coordination (Vollrath, p.4).  Without oversight these new arrangements have the potential to lock out access to markets for some farmers and other firms in the agri-food system, or to increase the price paid for intellectual property or seeds.
In many cases however, there is a good technical reason for increased concentration and integration in the agri-food system.  The foremost reason is to take advantage of economies of scale or to offset the costs of research and development.  This allows firms to reduce their costs and conceivably pass the cost savings on to consumers.  In the seed industry research and development is a major cost.  Insuring a return for the research and development expenditure is an important consideration for firms in this industry.  As a result, firm behavior is more important than industry structure in determining legal violations or anticompetitive activities.

The seed industry is in some respects the basis for the entire agri-food system.  The feed, food, fiber and increasingly energy sector are all dependent on seeds.  The use of genetically modified crops is becoming more common.  It is the standard practice in the U.S. corn and soybean sectors.  In 2007 the amount of genetically planted corn was 73 percent of all corn planted.  Also 87 percent of all cotton and 91 percent of all soybeans planted in the U.S. were genetically modified varieties (IBISWorld Biotechnology in the U.S., p.10).  The rate of adaptation throughout the world is also increasing although at a slower rate.  In 2008, 309 million acres were planted in genetically modified crops (IBISWorld, Global Biotechnology, p.30).
This testimony will outline some of the issues facing the seed industry and will attempt to assess the level of concentration in the industry.  Emphasis will be placed the structure of the seed industry, the role of public policy and the university’s role in developing intellectual property rights.  To a great extent the ability to control a part of the seed market is dependent on public policy.  Patents and other government enforced barriers to entry are important to foster innovation, but what is the limit to these barriers?
Structure of the Seed Industry
The level of competition varies widely from commodity to commodity.  In 1997, the four largest seed corn companies accounted for approximately 70 percent of sales and the four largest cotton seed firms accounted for 90 percent of sales (Fernandez-Cornejo, p.vii).  Wheat seed and other seeds have a far lower level of concentration.  It appears that the ability of a farmer to save and reuse seed is an important determinant of whether or not a specific seed industry will be concentrated.  Hybrid varieties that cannot be saved will have a high level of concentration; other types of seed will have a lower level of concentration.  Soybeans appear to be an exception.  This is likely due to the crucial role Roundup Ready soybeans play in this market.   
Increasingly seed companies are using mergers and acquisitions to increase market share.  Monsanto, the world’s largest seed company used mergers and acquisitions such as the purchase of Seminis to obtain its current size.  DuPont entered the seed business in a big way by its purchase of Pioneer.  The interesting thing of these two largest seed companies is that they were originally chemical companies.  
Barriers to entry appear to be high; DuPont and Monsanto did not obtain their place in the market by starting new firms but by purchasing existing firms.  Capital requirements to start a new firm and undertake research and development may be prohibitively high (Harl, p.120).

One major issue is the apparent anti-competitive behavior some seed firms are accused of being engaged in.  For example, it has been asserted that Monsanto has provisions in its contracts with independent firms than can ban those firms from breeding seeds, if those seeds possess Monsanto’s genetic material (Leonard).
It also appears that Monsanto is using its market position to charge high prices for its seeds.  It increased the price of some corn varieties by 25 percent in 2009, and it is estimated that it will increase corn seed prices by an additional 10 percent in 2010 (Leonard).
Intellectual Property Rights
Several policies are in place to protect intellectual property rights.  In the U.S., the Plant Variety Protection Act gives breeders exclusive rights to market a new variety for 18 years.  This act was later amended to make it consistent with international standards. There are exemptions for farmers and researchers (Fernandez-Cornejo, p.19).  In 1980, the Supreme Court extended patent rights to genetically modified organisms.
Current policy allows life forms to be patented.  It has been estimated that all genetically modified seeds are bio-patented by multinational corporations (Ghale and Upreti, p.2). This allows for firms to control important genes for increased yields as well as added vigor to handle disease, drought and other stresses on plants.  Patents also create a barrier to entry, which prevents potential competitors from entering the market.

The Role of Universities

While the public role in seed production is declining, universities remain an important source of intellectual property.  An example of the declining role in the public sector is the fact that in 1980, 70 percent of soybeans used were developed through the public sector; by the mid 1990s that figure had dropped to perhaps as low as 10 percent (Fernandez-Cornejo, p.36).
Private sector spending on research and development more than doubled from 1970 to 1996, while federal and state research has been stagnant (Schimmelpfenning, Pray and Brennan, p.2).  If trend continues more and more intellectual property will reside in the private sector and less in the public sector.  

Perhaps partially as a result of the decline in public sector support, many universities have entered into relationships, both formal and informal with the private sector.  Intellectual property that is sponsored by the private sector belongs generally belongs to the sponsoring firm although there is some variation depending on the contract between the firm and the university.  The increased dependency on private sector funding may change research priorities away from research that is in the wider public interest to research that has the highest profit potential.  For example, resources that may otherwise be used to generate new wheat varieties are directed to corn or soybeans.
Universities themselves have pursued patents and licenses resulting from research in order to generate funds.  Increasingly, universities are behaving like private firms generating patents and using licensing fees to generate revenues.  This becomes an issue when public funding was the support of the research that generated the patent.  A strong argument can be made that intellectual property that is the result of public funding belongs in the public sphere where all can benefit from it.  As it currently stands, policy allows universities to act as though they were private firms and charge for access to intellectual property generated by the university.
If intellectual property that is the result of public support was available to all the rate of innovation would likely increase and prices paid by farmers, consumers, and others in the agri-food system would likely decline.
Implications
One of the implications of the increased concentration in the seed industry and the patent protection offered to genetically modified seeds is the potential for less competition and higher prices paid by farmers for seeds.  Also, while patents create an incentive for research and development spending; they also restrict entry into the industry and may actually reduce the level of innovation.   While it conclusive evidence is lacking it does appear that increased concentration has led to less innovation and less research and development (Schimmelpfenning, Pray and Brennan, p.19).  This appears to be particularly the case for corn, cotton and soybeans (Fernandez-Cornejo, Schimmelpfenning, p.15).
Strictly looking at level of concentration in the seed industry will not necessarily give a good indication of the true level of competition or lack thereof in the industry.  Increasingly, individual attributes are critical in determining the success or failure of an individual seed variety.  The firm or institution that controls these critical attributes has the potential to control the industry.
A major issue is how to handle anti-competitive and monopolization based on intellectual property, not necessarily behavior or market share, although there is evidence of both anti-competitive behavior and excessive concentration in the seed industry

There are several ways to address this issue.  One is through traditional anti-trust prosecution.  However, this may be expensive and time consuming; furthermore, proof of anti-competitive may be difficult to prove if it even exists. Another way is for the government to buy the intellectual property and make it available to all.  An issue that can be addressed is who obtains the benefit of publicly sponsored research.  If the taxpayer has paid for it, the intellectual property should be publicly available.
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