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Intellectual property law has been extremely important in both pharmaceutical and agricultural biotechnology, and both sectors are highly research intensive.  Nevertheless, the two sectors have evolved quite differently, domestically and internationally.  Hence they provide a useful contrast in thinking about the agenda for future WTO negotiations.   








1.	THE U.S. DOMESTIC INDUSTRIAL STRUCTURE IN THE TWO SECTORS





The extension of patents to life forms in Diamond v. Chakrabarty, 447 U.S. 303 (1980), was important to both sectors, but intellectual property patterns in the pharmaceutical and the agricultural biotechnology sectors have since evolved in quite different manners, reflecting the different economic and technological factors shaping the sectors. 





1.	Pharmaceuticals





The pharmaceutical sector had long been dominated by large firms which maintained the key capabilities for managing the product approval processes needed in this sector and for the marketing of the drugs.  These firms depended heavily on product patents; each of their specific products was often a monopoly for a particular indication, enabling them to recover the product approval costs over the patent period.  At the expiration of the patent rights, the products could also be produced by generic manufacturers, and the prices would fall.  This type of patent, typically on a novel compound or its use, has, of course, long been available in the United States as well as most other developed nations.  It is the poster child of the patent system -- the undisputed example of success of the intellectual property system in encouraging innovation.





The advent of biotechnology led to change in both research paradigm and industrial structure.  The candidate compounds considered by the traditional pharmaceutical industry derived from sources such as soil collections and organic chemistry; those considered in the biotechnology era have, at least initially, derived from the human body itself.  Many were human proteins that were present in nature in very small quantities, but could be produced in abundance through biotechnology.  And  much of the underlying science was developed in university laboratories.  The universities had research funding provided by the National Institutes of Health (NIH), and they held rights over the research under the Bayh-Dole Act.  They would often license the new technology not to a pharmaceutical major but to a venture-capital funded biotechnology startup, which would then develop the product, often, of course, adding significant inventions of its own. A very early generation of firms, e.g. Genentech and Amgen, were able to evolve into something close to full-service pharmaceutical firms in this pattern.   





Very quickly, however, it became apparent that few of the start-up firms would be able to create the necessary product approval and marketing capabilities.  However, they were still often able to obtain rights over a technology (still frequently a technology developed in a university), and then to enter strategic alliances with the pharmaceutical majors.  The start-ups would contribute their research capability and certain of their research results and receive in return a combination of current funding and royalties on ultimate products; the pharmaceutical major would carry out the large-scale trials and regulatory approval processes, as well as provide the marketing capability.  This has become an enormously successful pattern, building on the different capabilities of the universities and the two types of firms.  Clearly, exclusive rights over the products have been essential to make this process work.  Some have derived from the patent law’s willingness to protect purified natural proteins and the gene sequences for proteins; others came from orphan drug legislation.





As NIH scientific support continued and increasingly basic inventions or discoveries were made and patented, the process evolved further, and in a way that may lead to intellectual property gridlock.  A number of very basic inventions, whose value is essentially entirely in product development, have been made and have been granted patents; in many cases, there was initial doubt as to patentability, but the doubts have regularly been resolved in favor of patentability (at least by the Patent and Trademark Office).   Thus, the transgenic research mouse designed as a laboratory model for cancer studies was developed at Harvard under NIH funding, patented, and licensed to DuPont, which has sought strong controls over it and other forms of modified mice.  Concentrated stem cells, which are undifferentiated or partially differentiated cells that can develop into a number of other cell types, have been patented in the United States. Partial gene sequences, including ”expressed sequence tags” or ”EST”s, which are components of genes being expressed at a particular time, can now be sequenced by machine.  NIH initially sought to patent such sequences and then decided it was a bad policy, but the private sector is now obtaining such patents.





Start-up firms have built businesses around these patents.  For example, SyStemix, which holds the stem-cell patent just discussed, operated (until it became a subsidiary of Novartis) through strategic alliances with pharmaceutical firms to help identify potential products relevant to the immune system,  Incyte has developed genomic data bases, obtained patent rights on particular ESTs, and is marketing genomic information to pharmaceutical firms.  Affymetrix has developed techniques of obtaining genomic information through matrix arrays (similar to computer chips), and holds a patent on certain single nucleotide polymorphisms (SNPs).  These are ways in which the genomes of different individuals differ; knowledge of them can be significant for identifying susceptibility to specific genetic disease or conceivably susceptibility to particular drug side-effects.  Other firms concentrate on randomized or evolutionary methods of creating new compounds or on computer capabilities to model shapes of biological compounds and of possible drugs to interact with them.





The emergence of these firms has led to a new industry structure in which the firms controlling research techniques provide information to pharmaceutical firms, which use the information in identifying new product candidates or in designing their clinical trials.   The start-up or ”platform” firms market the information to the pharmaceutical firms through strategic alliances.  They are funded by venture capitalists, who seek to obtain an ultimate return by selling the company to a large firm or by selling the company to the public through an initial public offering (IPO).   The companies, along with universities, may seek to exercise their patents rights by the threat of litigation at the time a product derived from the unlicensed use of the techniques reaches the market, or by licensing use of the technique, often in return for ”reach-through royalties,” i.e. royalties against the final products that might be developed from the research.  





In some cases, these firms bring substantial benefit, and are responsible, for example, for sequencing of genomes years earlier than they would otherwise have been sequenced.  On the other hand, certain of their patents may effectively foreclose other firms from entire areas of research.  Moreover, university researchers or pharmaceutical firms face a formidable task in evaluating the various third-party patent claims and obtaining the necessary legal rights to market a product or technology, or even simply to carry out research.   In response to the risk its members see in patenting of SNPs, an international consortium of pharmaceutical firms has emerged to identify and publish as many SNPs as possible and to ensure, to the extent possible, that they remain in the public domain.   Recognizing, of course, that patents on finished products remain crucial to the industry, it is, at this point, the vertical tension among the various sectors of the research process that is posing an extremely significant intellectual property issue in the pharmaceutical sector.





2.	Agriculture





The agricultural evolution has been quite different.  Here, before the biotechnology revolution, a significant portion of the research was conducted in the public domain, mainly in the land-grant universities.  Early on, these universities simply provided the seeds to farmers.  About mid-century, the use of hybrids took over in the corn belt.  Because it is impossible for a farmer to replant the harvest from these seeds and obtain an economically acceptable crop, seed firms have long had a biological form of proprietary protection, based on their control of the parental lines from which the marketed seeds are grown.  Based on this incentive, a strong private sector maize seed industry emerged in mid-century.  Further incentives were provided to the private sector in 1970 when plant variety protection was inaugurated in the United States.





Although much of initial work in agricultural biotechnology took place in the public sector (parallel to that on the pharmaceutical side), the intellectual center of gravity quickly moved to the private sector, beginning with start-up firms.  For example, firms like Agracetus, Mycogen, and Calgene, started with venture-capital funding, sequenced particular genes or perfected particular methods of transferring the genes into plants.  Their strategic alliances were with a variety of entities, e.g., with seed companies which would have a marketing network, or with food processing or agricultural chemical companies, which would have both significant capital and reason to support the introduction of particular traits into plants.  





Obviously, the ability of these firms to raise capital depended heavily on the availability of patent rights on the specific genes they proposed to use.  But, as it turned out, the patent structure went much further.  As with research tools, very fundamental methods and tools were patented, e.g., the promotors that are inserted into plants along with the new substantive genes and that encourage the plant to express these substantive genes.  Moreover, the patents overlapped in a way not found in the pharmaceutical industry.  For example, claims covering the use of transgenic Bacillus thuringiensis (Bt) maize (a maize that contains a gene from a bacterium that kills insects) have been awarded (a) to the first firm to clone the Bt gene, (b) to the first firm to put it in any plant, and (c) dto the first firm to put it a crop plant.  Not surprisingly, there has been incredible litigation as the market for these products has taken off.





In part as a result of this litigation, integration of the industry has proceeded at an incredible pace.  Undoubtedly, the integration is in part a result of the need to combine biotechnological research with traditional breeding and with seed marketing operation large enough to permit amortization of the research expenditures.  In some cases, integration may appear more effective than strategic alliances in order to achieve effective cooperation among the different scientific groups involved.   Perhaps also, the mergers are a result of the specific acquisition strategy chosen by Monsanto, one of the leading firms.  (And these acquisitions provided an exit for the venture capitalists who funded the start up.)   But, almost certainly, the mergers are in part a result of the need to settle or avoid patent litigation.   The result is that the biotechnology start-ups are now essentially all integrated into a few multinational firms, which have themselves merged. (See Chart I, at end of paper.)  These firms have a strong-enough patent portfolio to bar entry by anyone else; there are, however, some new start-ups marketing plant genomic capabilities to the majors through strategic alliances similar to those in pharmaceutical genomics.  The reasons why antitrust authorities have not responded is not clear -- perhaps it is because antitrust theory has not yet reached consensus on how to evaluate mergers that assemble large packages of rights over very basic technologies, but may not affect competition in any specific market for an already existing product.  The result, in any event, is global oligopoly - currently of five firms.  And it is the wisdom and future of this form of technological oligopoly that poses the dominant intellectual property issues in agricultural biotechnology.








2.	THE INTERNATIONAL INDUSTRIAL STRUCTURE -- TRADE AND TRIPS





The trends just described have taken place in a global context.  To clarify the similarities and differences among the global structures of the industries, it is useful to ask four questions about each sector and the role intellectual property plays in it: (1) To what extent has the industry’s corporate and research structure become integrated within the developed world (and in particular the United States, Canada, and Europe)?  (2) To what extent has the industry’s product market become integrated within the developed world?  (3) What is proving to be the impact of intellectual property rights on the market for the industry’s products within the developing world? (4) What is proving to be the impact of intellectual property rights on the industry’s research and industrial structure within the developing world?


 


1.	Pharmaceuticals





The research and industrial structure of the developed-world pharmaceutical industry has effectively forgotten national boundaries.  More so than in any other sector, research may be performed in one nation for the benefit of a corporation whose headquarters in located in another nation.  Thus, in 1994, about $ 4.5 B of pharmaceutical R&D was performed in the United States by affiliates of foreign firms, mainly from the UK and Switzerland, and roughly $1.9 B was performed outside the United States by foreign affiliates of U.S. firms.  The strategic alliances that were described above between start-up firms and pharmaceutical firms are just as likely to be transnational as national.  They clearly reflect the relative technological and managerial capabilities and needs of the firms rather than the nationality of the firms.  Thus, the mergers that have occurred in the pharmaceutical industry (significant, but at nowhere near the relative level of those in agricultural biotechnology) are mixed national and international, again reflecting the matches among firms rather than the nationalities of the firms.  (See Chart II.)  Effectively, then, there is a single developed world health research community, and research investment and collaboration decisions are taken with no reference to national borders.  Presumably, fundamental capability factors like the character of university and publicly sponsored research play an enormous role in shaping the location of the biotechnology industry, rather than factors like nearness to markets or the relatively minor differences in intellectual property protection that will be noted in the next paragraph.


The firms have also been reasonably successful in integrating the developed world into a single product market.  There are certainly barriers.  The most important are independent regulatory regimes, potentially leading to different product approvals in different markets, but there are major harmonization and mutual recognition efforts to overcome and weaken these barriers.  Similarly, there are some differences in relevant patent policy between the different regions, but these differences are minor, and firms generally act in a way that recognizes the importance of the U.S. market (which grants some patents that may not be available elsewhere) and the need to be able to file in Europe (which requires filing before publication and lacks the U.S. one-year grace period).  And patents on production processes have had only mixed success in building barriers against imports of their products. Most important, there are significantly different reimbursement policies among the different nations.   In spite of these barriers, there is functional market integration, in the sense that a pharmaceutical product developed for one market will normally be submitted for product approval in all developed-world markets, that the approval decisions will normally be consistent among the different developed-world markets, and that manufacture in one market will be acceptable for supply of other markets.  Thus, research investment decisions can be made with a view to economic return in the entire developed-world market.  Because of price regulation by national health plans in Europe and the large unregulated market in the United States, however, it is the U.S. market in which the largest profit, by far, is available.  Thus, the U.S. patient or employer (acting through a health care plan) pays a predominant share of the costs of world pharmaceutical research, and the patients in other nations pay a significantly smaller share of this cost. 





In the developing world, the shaping questions with respect to product marketing are those associated with the TRIPS agreement.  About a generation ago, many developing nations chose to place low product costs above incentives to research, and enacted policies that prohibited patents on pharmaceuticals.   What emerged, of course, as in a scientifically sophisticated nation such as India, was a low-price market supplied by local firms whose expertise lay in manufacture of products copying those in the developed world.   The low prices constituted  an important benefit to consumers, although, in at least some nations, these low prices were accompanied by low product quality.   Now, under the TRIPS agreement, all WTO nations must have patent systems or exclusive marketing systems to protect pharmaceuticals by 2000.  A number of nations have already complied, e.g. Korea in 1986 (acting under U.S. pressure rather than the legal need to comply with TRIPS), Brazil in 1996, and, most recently, India in 1999.  What can be expected to happen to pharmaceutical prices in the nations that have recently changed their laws?  The most careful analysis found suggests that no one really knows,   and it is certainly true that many of the most important pharmaceuticals are now off-patent, so that there should be no effect on these prices.  The pharmaceutical industry points to the example of Italy, whose patent law was changed in 1978 to protect pharmaceuticals, and where prices rose subsequently only at rates comparable to those in the rest of western Europe (i.e. at about the same rate as in Germany but at about twice the rate of France).  And a recent study sponsored by the international pharmaceutical industry looked at a number of nations and found no effect, attributing this result to a combination of competition, single buyer systems, and price regulation, as well as a sense that patent protection would most affect prices of drugs to be developed in the future.   Further, a Canadian government study suggests little price impact associated with that nations’s elimination of compulsory licensing in 1993, but the same act strengthened the nation’s price control process.  At the same time, it is clear that the industry is extremely unhappy over South Africa’s 1997 legislative changes to allow compulsory licensing and parallel imports.   Certainly prices have been lower in nations such as India in contrast to developed nations.  And it is clear that prices in developed nations fall when products go off patent.   In summary, although it is very difficult to reach any conclusion with great confidence, the evidence suggests that prices can be controlled so that they do not rise significantly in the short term.





But, if the news for consumer prices is less negative than might be feared by consumers, the news for research focus and national industry structure is all bad.  First of all, the studies suggest significant difficulties for local industry when patent protection is extended to pharmaceuticals.  The Italian example is sometimes held up as a positive example, because an industry did evolve within the nation’s borders - but the lessons must be read very narrowly.  The domestic firms did not modify their research to undertake the development of new products; some were acquired by multinationals; and the nation ended up with a high level of foreign control of the industry.  And in Korea, the evidence shows that the market values of domestic firms fell significantly with the adoption of pharmaceutical patent protection.  It is too early to report on anything but an intuitive sense of what is happening in Brazil and India; in both cases, it seems likely that there will be a number of acquisitions of domestic firms by multinationals.  And it is not clear how much independent direct investment will occur.  What is much more disturbing, however, is the fact that the multinational industry, even with the potential of local acquisitions, does not, at this point, seem interested in conducting research oriented toward developing-world disease.  (If, of course, prices really are not likely to rise in response to intellectual property rights, this is an economically rational position.)  Thus, in the pharmaceutical sector, TRIPS appears likely to lead to the absorption of the independent developing-world industry and to make entry by new developing-world firms more difficult -- but, at least so far, without offering the benefit of incenting research toward new products oriented toward developing world needs.  


2.	Agriculture





The industrial structure and research pattern in agriculture is readily described -- integration within the United States, Canada, and Europe is just as intense and profound as that in the pharmaceutical sector.  The concentration described above is a concentration of multinationals.  Mergers of majors are often cross-border, as are acquisitions of new biotechnology firms.





But the developed-world product markets are far less harmonized and integrated than those in the pharmaceutical sector.  This derives from the broad differences between Europe and the United States with respect to the safety of transgenic organisms and transgenic food.  There has been rough general harmonization in the intellectual property laws affecting transgenic agriculture, although the United States is certainly more willing to grant patent protection in certain areas than are European systems.  But there is no similar harmonization in the biosafety and environmental issues associated with agriculture.  Even though the scientific community is, on the whole, convinced of the environmental and health safety of the transgenic products currently in use, there has been enough environmental and consumer opposition in Europe that Europe has built significant regulatory barriers to trade in both seeds for transgenic agriculture and the products of that agriculture.  Hence, this has not become an integrated market. Rather, it is the United States market (and a few others such as Argentina) that must provide the economic incentive for research - and the possibility that transgenic crops grown in the United States may become difficult to market internationally could terminate the entire agricultural biotechnology enterprise.





The ”traditional” agricultural research pattern for the developing world was quite different from that for pharmaceuticals.  Since World War II, there has been only limited public or private sector research in the developing world for pharmaceuticals -- rather the region has gained the benefit of products developed with a view to a developed-world market, and has essentially no products otherwise.   But over the same period, there was a major public sector seed breeding program oriented toward developing-world needs - this was the ”Green Revolution” effort, carried out by a combination of international institutions, of national agricultural research programs in the developing world, and of some developed world institutions, including, in particular, a number of U.S., European, and Commonwealth universities.  The combination made its research available at essentially no cost, typically distributed through national extension systems.  





A number of pressures have also led developing nations to open their markets to seeds imported by or locally produced by the global firms.  For those nations involved in export agriculture, it has been essential to obtain global varieties.  By the 1980s, farmers in some nations were demanding the multinational varieties, because they regarded them as better than the local public-sector ones.  Use of hybrids made the markets appealing, and, even before being required to do so by TRIPS, developing nations have been passing plant variety protection systems.  Budgetary pressures and the global trend toward privatization also led many developing nations to turn toward private sector seed firms.  Obviously there is fear of increased prices as a result of these new proprietary rights - however, the possible availability of public-sector varieties and the difficulty of imposing a very substantial markup in a sector where margins are as low as they are in agriculture suggests that price concerns in this sector are probably less serious than those in pharmaceuticals.





The industrial structure is evolving parallel to that in pharmaceuticals.  With biotechnology, the regular patent law has become relevant in addition to plant variety protection, exactly as in the developed world.  And the multinationals are moving in and acquiring all local firms in sight, in exactly the pattern of the pharmaceutical industry. Seed companies throughout the world are being bought up.  The multinationals are also entering strategic alliances with the various developing-world public sector research entities, which are becoming concerned with their freedom to operate in a high intellectual property environment.  But there is a surprising and important difference from pharmaceutical.  In the agricultural sector, the multinationals are interested in doing research for the special needs of the local market.   Already, there is research oriented toward marketing of transgenic wheat and maize seed in such nations as Argentina and Brazil, as well as towards future markets, such as transgenic rice throughout Asia.  Thus, the intellectual property system is, in this case, genuinely incenting research for the benefit of developing nations.








3.	REFLECTIONS





First, it is important to consider why the two sectors differ so - and this is important for evaluating the extent to which the lessons of these sectors are likely to be generalizable.  Why, in the first instance, have the key issues in pharmaceuticals become vertical issues regarding the structure of research while those in agriculture are horizontal issues regarding the role of intellectual property in creating an oligopoly?  One important group of relevant factors includes industry history and scale.  The pharmaceutical firms were slower to recognize the importance of the new technologies, their internal research capabilities were difficult to adapt, and the industry was big enough to support a substantial number of firms providing development support to the majors.  (The entire U.S. biotechnology industry has less revenue than Merck.)   Seed revenues could not support such a complex structure.  Another type of factor is that the character of the patents has been radically different.  So far, at least, only in agriculture have there been significant conflicting patents that cover the entire market and can be effectively asserted against a new entrant.  There is, of course, a significant possibility that the emerging mesh of fundamental and research tool patents will lead the pharmaceutical industry in the same direction -- a Canadian study has already noted concerns about ”broad blocking patents.”  And, there is an implication that similar centralization will occur in any industry characterized by many overlapping patents - as is the trend, for example, in business methods and software.





A second important difference between the two sectors is that agriculture sector has taken developing-nation research needs into account, but pharmaceuticals have not.  In part, this may also be an issue of size.  The product development cost for a new pharmaceutical is unavoidably much greater than that for a new agricultural variety.  Moreover, there is a pharmaceutical market in the developing world for products developed for the developed-world market, for many human diseases are common to both parts of the world.  In contrast, there is little market in the tropics for crop seeds adapted to the temperate zone.  Further, certain of the developing-world agricultural markets are for products to be exported to the developed world, so that research expenditures can ultimately be recovered from a developed world consumer.  Finally, there is at least an argument that the pharmaceutical industry has more lucrative alternate research directions available in the developed world than does the agricultural biotechnology industry.  The economics of such issues may be beyond influence by WTO arrangements, but it is important to think about ways that incentives can be structured to encourage research for less wealthy nations in a free-trade, intellectual-property oriented world.





Finally, and beyond the differences, the domestic and global strengthening of intellectual property appears very likely, in both of these sectors, to have centralized and stabilized the power of existing large firms.   This seems likely to apply for many technologies.  Although small and new firms are likely to be more creative, larger firms can spread their research costs over a larger market; they can use intellectual property rights as a barrier to entry; and they can presumably raise capital more readily through use of their stream of rents from existing products.  Thus, in some sense, they are more competitive and are able to shrink the technological opportunities available to developing nations and to slow the adjustment of the industrial structure to take advantage of new technologies.  But, it must be recognized that, at the same time, biotechnology and other new technologies will not evolve without intellectual property rights, unless there is much more public sector funding than seems plausible.  Intellectual property protection is thus a necessary component of a global trade regime in a high-technology era; intellectual property protection also disfavors developing nations in a way that requires some form of correction for the benefit of these nations (and that correction is much more economically defensible than was the New International Economic Order).  This impact of intellectual property on the international industrial structure will, in the long run, be far more important than any more static rent flow associated with prices for products containing intellectual property.





4.	IMPLICATIONS FOR THE WTO AGENDA


1.	


We are facing the need fundamentally to rethink our international intellectual-property/antitrust/research support relationship.  The future of the developed world - and even more that of the developing world -- depend on continuous creation of new technologies.  This requires intellectual property incentives and proprietary positions, for firms will not invest in research without the chance of more than normal economic return.  But this must not be done in a way that entrenches the current corporate leaders and fails to link the incentives to the most important human needs.  We need both new analysis and new law - and institutions to do the analysis together.





1.	Managing the recoupment of R&D expenses





One area needing thought is a problem that has not yet been faced with clarity -- the allocation of research expenses across different nations.  Three examples have appeared.  First, through differences in health care financing, the costs of pharmaceutical research are spread inequitably as between the United States and Europe.  Second, at the same time, the developing-world consumer of pharmaceuticals should not have to pay as large a share of R & D costs as does the developed-world consumer.  Indeed, in the vaccine sector, developed-world consumers and governments pay roughly 100 times the price charged to the developing world and to the international donor buying vaccines for the developing-world.  Basically, the developing-world consumer is paying marginal cost, while the developed-world consumer is amortizing R & D and production facility costs.   Such cross-subsidization is essential in any high-technology or information-intensive good.  Third, in the pharmaceutical sector, there has been inadequate incentive for research oriented to developing-world needs, although this is happening in the agricultural sector.  Is there a way to correct the pharmaceutical incentive?





In the first instance, the WTO system must stay out of the way of efforts to respond to these problems.  Thus, one of the most important issues in analyzing questions of intellectual property exhaustion and trade in ”gray-market” goods is that differential pricing may serve a valuable economic role in the marketing of information and research-intensive goods.  Similarly, there are issues for treatment of research expenditures and of public-sector research subsidies for price-definition for antidumping and countervailing duty law. And there should be no WTO barrier to efforts to integrate markets, especially in the developing-world, through common intellectual property and regulatory approval mechanisms.   But there may need to be a more positive negotiation to deal with this issue.  Perhaps, for example, there might be a new kind of code in which government procurement agencies and price regulators promise one another not to force down prices in a way that inequitably places the burden of research or that unwisely weakens the incentives for research.  Or there could be some form of global analogue of the orphan drug system in which, for example, there might be special periods of exclusivity for developed-world and donor-funded markets as a way to encourage research for diseases found primarily in the developing-world 





2.	Competition law





The intellectually difficult patent-antitrust issues are now unavoidably on the agenda as important issues between developed and developing nations.  Although there may be other important questions, the biotechnology examples suggest two important competition code needs. The first is the need for standards for horizontal mergers and intellectual property arrangements in intellectual-property-dense sectors.  In today’s world, such mergers will be at the global level -- whether in genomics or in agricultural biotechnology.  They risk both static oligopoly and the strengthening of barriers to entry.  The strengthening of intellectual property protection may  significantly delay the opportunity for newly-emerging firms to participate in the global economy. As with export cartels, those potentially harmed are far beyond the borders of those nations whose firms are merging or agreeing.   Those in third nations can be legitimately concerned that mergers such as those in agricultural biotechnology will be seriously harmful. These costs should be taken into account in an individual nation’s decision to approve or disapprove such a merger.





And if the mergers are not restrained, what is a third nation to do?  This may be more an issue of analysis than of standards, but there needs to be solid thinking to help a nation’s competition authorities to react intelligently in approving or disapproving a local firm’s acquisition by a multinational.  When will the result of such an acquisition be local monopoly and high prices?  When will it be a valuable transfer of technology?  What if it appears likely to be both?   And these are also clearly circumstances in which compulsory license and price regulation approaches may quite reasonably be taken.  These possibilities need carefully to be protected in any global competition law arrangement.





3.	Intellectual property and patents





Third, TRIPS and the traditional intellectual property treaties have to be just a beginning on the task of intellectual property law harmonization and improvement.  The idea of independent national patent systems is anachronistic -- most high technology markets are substantially global and the differences among national patent systems are an expensive nuisance for the industry.  There clearly needs to be much more regionalization (and possibly globalization), both in the procedures for gaining intellectual property rights and in the standards for doing so.  





But there also needs to be much more thought about standards.  The battles described in both the pharmaceutical and agricultural sectors suggest caution in the standards to be used in granting and enforcing intellectual property rights.  The actual detailed standards currently used by the United States Patent and Trademark Office are often unwise -- they contribute to the research tool problem and to litigation in agricultural biotechnology.   Many aspects of the U.S. and European biotechnology intellectual property system may be dysfunctional, and should not be further replicated in its current form.  Standards for patentability are almost certainly too low, and the rights of a patent-holder to restrict future research too broad. This may be a demand for a new treaty defining the appropriate rules for intellectual property much more precisely -- or it may be just a demand for better analysis in applying current intellectual property standards.  And, the risk that intellectual property rights slow the movement of technological capability to developing nations suggests that harmonization efforts might most wisely consider one common standard for developed nations and a different one for developing nations. 
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	CHART I








	SOME RECENT ACQUISITIONS IN AGRICULTURAL BIOTECHNOLOGY





	(1996-1999)





AgrEvo [Hoechst (Germany) + Schering (Germany)]


PGS (Belgium)


Cargill (US seed operations)


Rhône-Poulenc (France) [Merger pending to create Aventis Crop Science]





Dow Elanco [Eli Lilly (US) + Dow (US)]


Mycogen (US)





DuPont (US)


Pioneer (US)





Monsanto (US)


Agracetus (US)


Asgrow (US)


Calgene (US)


Cargill (International seed operations)


De Kalb (US)


Delta & Pine Land (US) [pending DOJ approval]


Holdens (US)





Novartis [Sandoz (Switzerland) + Ciba Geigy (Switzerland)]





	CHART II





	SOME RECENT PHARMACEUTICAL MERGERS








Roche Holdings - Genentech			Switzerland-US





Institut Merieux - Connaught			France-Canada


=> Rhone-Poulenc				France


=> Aventis (pending)





Hoechst - Marion Merrell Dow			Germany-US


=> Aventis (pending)





Glaxo - Wellcome					UK-UK





Upjohn - Pharmacia					US-Sweden





AHP - American Cyanamid			US-US





Ciba-Geigy - Sandoz				Switzerland-Switzerland


=> Novartis





Zenica - Astra					UK-Sweden





