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Abstract:    Traditional explanations for the evolution of property rights have never been fully satisfactory.  This paper proposes a novel and contemporary addition to our understanding.  It suggests that the expansion of intellectual and other property rights have an internally generative dynamic.  Drawing upon (a) the newly established property regimes over genetic material, (b) the recent movement to establish intellectual property rights over traditional knowledge, and (c) the patent paradox, where the amount of patent activity has risen dramatically, even though the expected value of individual patents has diminished, this paper argues that property rights evolve in a chain reaction.  The paper posits that the demand for property rights by some engenders the demand for related property rights by others.  It asserts that this cycle of increased demands for and resulting recognition of property rights may have little to do with the actual or the potential value of the resource in question.  Rather, the creation of property rights itself engenders the demand for additional property rights.

The paper offers three explanations for why property rights beget more property rights.The first draws on group behavior theory; the second focuses on a breach of a cooperative norm; the third flows from the right of exclusion.  The chain reaction evolution of property rights helps explain why intellectual property rights have vastly expanded over the last several decades and continue to expand.  It also sheds light on the increased transformation of spaces and tangible goods from open access or commons property to exclusive ownership regimes.  The chain reaction theory of the evolution of intellectual and other property rights has considerable implications.  It anticipates the development of unexpected, extensive and ultimately undesirable property regimes.

DRAFT
Introduction

In 1980, the U.S. Supreme Court issued its seminal Chakrabarty decision.
  That decision permitted the patenting, and hence the private ownership, of man-made living organisms.  What the reams of paper filed in this watershed case did not anticipate was how the patenting of genetically-modified organisms would cause nations and individuals responsively to assert property rights over naturally-occurring biological and genetic material. The propertization of living organisms and their genetic material did not remain cabined to “man’s handiwork.”  Rather, it set off an unexpected chain reaction of collateral propertization of unmodified genetic and other biological material.

Until recently, nations and individuals treated genetic material – the subcellular sequences that direct the structure and characteristics of all living things – as open access property.
  Like information in the public domain, genetic resources were available in principle for the use of all.
  No one held an exclusive ownership interest in this material, and individuals and countries freely shared samples of seeds, soil and even animal specimens containing it.
  In sharp contrast, today extensive ownership rights envelop genetic material.  Individuals and corporations patent genetic sequences that they have isolated.
  Meanwhile, national governments of developing countries, which house most of the world’s genetic material in its natural state, increasingly assert sovereign ownership rights over biological samples containing this material.
  

What accounts for this transformation?  Explaining the evolution of property rights from open access or global commons regimes to private property ones has long presented one of the great challenges to understanding developments in the law.
  This long-standing query holds particular importance today.  Nations and societies preserve fewer places, spaces and goods as open access or commons property, replacing them instead with more exclusive property regimes.
  Over the last several decades, knowledge, in particular, has undergone increased propertization, and the trend to expand intellectual property rights continues.
 

The canonical explanation offered by Harold Demsetz
 for the evolution of property regimes is that private property rights emerge when the economic value of a resource changes relative to the costs of controlling it such that it becomes cost-efficient to establish a property regime over the resource and to internalize costs or benefits previously experienced as externalities.
   Changes in relative value typically occur when some external shock, like the introduction of a new technology or the opening or closing of particular markets, alters the costs and benefits of the existing property regime.
  Biotechnology explains the transition of genetic material from open access property to private or government property from a Demsetz perspective.
  The introduction of this novel technology, which enables the manipulation of genes to create new agricultural, therapeutic and other goods, increased the actual or the potential value of the underlying genetic material used by the technology.  This increased value engendered the creation of property rights over genetic material.

Yet, one cannot explain the overall evolution of property rights over genetic material from an open access or global commons good to a private or government owned good by pointing to an increase in its economic value relative to the costs of controlling it.  Actual or potential value does not explain today’s extensive property regimes over genetic material.  Indeed, the extent of these rights and the costs of establishing and maintaining them often exceed the material’s economic value.   As we shall see, the Demsetzian account does not adequately explain the rise in property rights in other areas as well.  
Under the classic Demsetzian account, the emergence of private property rights marks a progressive development that should be celebrated because it reflects a society’s movement to a more efficient property regime.
  Others have proposed a more sinister interest group theory for the emergence of property rights.
  This article suggests that instead of the progressive dynamic envisioned by the classic Demsetzian account, a more subtle and damaging chain reaction dynamic can come into play that interest group theory neither anticipates nor explains.   This article argues that the establishment and the expansion of intellectual and other property rights have an internally generative dynamic.  The assertion of or demand for property rights by some engenders the assertion of or demand for related property rights by others.  This cycle of increased demands for and resulting recognition of property rights may have little to do with the actual or the potential value of the resource in question relative to the costs of controlling it.  Rather, the creation of property rights itself engenders the demand for additional property rights. 
Part I develops this chain reaction theory for the evolution of property by drawing upon several case studies: (a) the newly established property regimes over genetic material, (b) the recent movement to establish intellectual property rights over traditional knowledge, and (c) the dramatic increase in patent activity even though the expected value of individual patents has diminished, commonly referred to as the patent paradox.
   

Part II offers three explanations for why property rights evolve in a chain reaction.  The first two draw upon group behavior theory and focus on social dynamics rather than on the kind of economic factors that Demsetz and his followers have emphasized.  The third flows from property’s core right – the right to exclude.    

The chain reaction theory for the evolution of property rights yields several important insights, which are developed in Part III.  First, the creation of property rights in one sphere can trigger unanticipated changes in other property regimes, a phenomenon that traditional theories do not adequately explain nor usually anticipate.
   In fact, those demanding or creating the initial property rights may even be aghast at the repercussions of their actions.  Today’s global economy makes this collateral creation of property rights more pronounced because changes in property rights in one country can trigger unanticipated changes in the property regimes of another.  

Second, the thesis gives new importance to first movers in the evolution of property rights precisely because first movers may initiate a chain reaction of propertization.

Third, while a change in actual or potential value, occasioned by a technological or market breakthrough, may provide the impetus for moving toward a property regime, the transition process itself may have little to do with value or any cost-benefit calculation.   As a result, the contours of the overall resulting property regime may not reflect an efficient outcome from a cost-benefit perspective.  

The chain reaction theory for the evolution of property rights is both explanatory and cautionary.  It helps explain the emergence of more restrictive property regimes and the expansion of existing ones.
  It does not, however, purport to explain the transformation of property regimes in all situations or to serve as the exclusive explanation for the process through which all property rights evolve.  Other theories, like the powerful interest group theories
 or those that focus on the evolution of property norms in close-knit communities, 
 may better explain the transformation of property in some situations or may operate in conjunction with the chain reaction theory in others.  The chain reaction theory is cautionary because it shows that once property rights are created, they take on a life of their own and can have serious unanticipated consequences.   Therefore, decision-makers, when granting new property rights or expanding existing ones, need to take into account the reverberation effect of their actions up front.
   
Most law review articles borrow insights from conventional property rights and apply them to intellectual property.
  They also focus on the evolution of property in national contexts.  This article uses case studies from the intellectual property field to yield lessons about the evolution of property generally.
  It also draws upon international developments to shed light on a long-standing question in property law.
  
I.  Three Case Studies of the Chain Reaction Evolution of Property Rights 

In a nuclear chain reaction, the splitting of the nucleus of one atom releases neutrons which in turn split the nuclei of additional atoms and so on.
  In a propertization chain reaction, the creation or the expansion of property rights causes individuals to seek additional property rights.  Just as the first generation splitting of a nucleus produces second generation nucleic splits, the creation of first generation property rights engenders the creation of second generation property rights.  These second generation property rights often arise in spheres related to but other than the sphere in which the original property rights arose and are generally unexpected by decision-makers who created the first generation rights.  While the creation of first generation property rights largely find explanation and justification in traditional theories for tangible and intangible property rights, the second generation property rights that they engender do not.  Unlike first generation private property rights, which may reduce tragedies of the commons, address resource scarcity, maximize efficiency, encourage investment in the development of the resource and, in the intellectual property context, promote innovation and creative works, second generation property rights do not accomplish these goals.  This section will explore three case studies to illustrate how the chain reaction process works.  The case studies show that, whatever the motivation for the creation or the expansion of some initial property rights, once these rights are created, another dynamic can kick in.    

A. The Evolution of Property Rights Over Genetic Material

Before Chakrabarty, with the notable exception of certain man-made plants that received a limited form of intellectual property protection in a few countries, types of living organisms, whether naturally occurring or man-made through traditional breeding, could not be exclusively owned.  For example, while a person might own a particular dog, no one could own a breed of dog.   Moreover, nations treated genetic material as an open access resource.
    As with the living resources of the high seas, states did not assert sovereignty over genetic material nor did they seek to appropriate it.
  No single individual, corporation or nation held an exclusive right to prevent others from using the resource generally.
  

The Chakrabarty case generated numerous amicus briefs, including several from Nobel laureates.
   All knew that if the Supreme Court allowed Dr. Chakrabarty to patent his genetically-engineered oil-eating microbe, others would seek to patent and hence enjoy property rights over their man-made living creations.  Indeed, in the ten years following Chakrabarty’s victory, patents were extended in rapid order to isolated and purified genetic sequences,
 to man-made plants,
 and to animals.
   Unanticipated, however, was how the propertization of living organisms and their genetic material would set off a chain reaction of collateral propertization of unmodified genetic and other naturally-occurring biological material.  First, the governments of developing countries began to assert sovereign ownership rights over raw genetic material in their countries and to restrict access to such material.   Second, patients began to assert property or other legal rights in their biological specimens.  By the turn of the millennium, raw biological material increasingly moved from an open access or global commons good to a private or government-owned good.  

Demsetz’s thesis as well as traditional theories for the granting of intellectual property rights explains the actions of those who sought patents over bioengineered goods and isolated genetic sequences as well as developed countries’ grant to them of these first generation property rights.  The biotechnology revolution offered economic reward to those who could isolate genetic sequences and create bioengineered innovations.   Chakrabarty and those that supported him sought to establish a property interest in their living innovations to capture the economic value of their contributions.  The United States and most other developed countries extended patent protection to these inventions to promote the emerging biotechnology sector.  
However, Demsetz thesis as well as traditional theories for intellectual or tangible property rights do not adequately explain nor usually anticipate the second wave of propertization:  the emergence of exclusive ownership rights over raw biological material.  While a desire to profit from biological samples may play some role in demands both by developing countries and by patients for a property interest in their raw biological samples, it leaves much unexplained.  Instead, these second generation property rights arose in response to the first generation property rights.  A tit-for tat dynamic, rather than a cost-benefit analysis designed to capture the actual or potential economic value of raw genetic material, animates the emergence of these responsive property rights.
Developing countries harbor the greatest amount of the world’s raw genetic material because they comprise most of the countries which hug the equatorial line where the greatest numbers of life forms concentrate.
   Why, these countries asked, should individuals and companies from gene-poor developed countries obtain genetic material free of charge from gene-rich developing countries when they then patent these genes and at times sell them back to the country where the genetic material originated?
  Moreover, developing countries faced increasing pressure to extend patent protection to man-made living organisms and their genetic material.  In the late 1980s, the United States began to require as a condition of free trade relations that other countries extend intellectual property protection to bioengineered and other goods.
  This link between trade and intellectual property rights blossomed in full with the 1994 adoption of the Agreement on Trade-Related Aspects of Intellectual Property Rights (hereinafter, “TRIPs Agreement”) as part of the world trading system.
  The TRIPs Agreement required countries to extend intellectual property protection to most bioengineered goods or face trade sanctions.
      

In response to the propertization of improved genetic material, developing countries pressed for the international recognition of sovereign rights over raw genetic material in the 1992 Convention on Biological Diversity (hereinafter, “the CBD”).
   The CBD no longer considered genetic resources to form part of “the common heritage of mankind,” as had traditionally been the case, but rather to fall within the province of sovereigns who would control access to such material.  Since 1993, over forty nations have passed or are in the process of passing laws which greatly restrict access to raw genetic material in their countries.
    Under these laws, the national government either owns all raw genetic material in the country or greatly restricts access to it through a multi-layered consent process.

One can further see the reactive dynamic at play in the history of the International Undertaking on Plant Genetic Resources for Food and Agriculture (“the International Undertaking”).  In the 1920s and 1930s, a select number of developed countries began to grant plant breeders a limited form of intellectual property rights (commonly referred to as plant breeders’ rights) for their new and stable plant varieties.  In 1961, they adopted a treaty to provide for breeders’ rights.
    This marked a change from the traditional system where farmers and breeders freely shared their improved varieties with one another.
  Developing countries responded to these new property rights by pressing for an international agreement that would guarantee that all breeding lines, whether traditional or improved, would remain open.
  Eight developed countries refused to join this agreement out of concern that it would interfere with plant breeders’ intellectual property rights.
    In 1989, these countries succeeded in adding an Annex to the International Undertaking, which expressly stated that the Undertaking would not compromise breeders’ rights.
  Having failed to maintain an open system, developing countries responded by asserting their own ownership rights over plant genetic material in a second Annex, which nations adopted in 1991.

  While a desire to profit from genetic material partly underlies the development of sovereign rights over genetic material,
  conspicuously absent from the years of international and national deliberations on arrangements to restrict access to genetic material are basic threshold determinations key to a cost-benefit analysis.  One does not see, for example, calculations of the demand for raw genetic material as reflected in actual levels of bioprospecting activity.  Decision-makers and negotiators also appear uninterested in determining the actual supply of genetic material reflected, for example, in the extent to which raw genetic material is scarce or widespread.    Missing too are estimated costs of establishing and enforcing government ownership regimes.   Why?  

The key operating dynamic is that of a tit-for-tat.  Namely, if developed countries assert and demand that developing countries recognize intellectual property rights over man-made living organisms and isolated and purified genetic sequences, then developing countries believe that they should also assert property interests over the raw genetic material that may contribute to the patented goods.   Raw genetic material has contributed to pharmaceutical innovations and improved crops from time immemorial.  Yet sovereigns only asserted ownership rights over this material after the patent system recognized private ownership rights over the material and internationalized these property rights through pre-TRIPs agreements and eventually through the TRIPs Agreement itself.   Public statements of developing country leaders also evidence this responsive dynamic.
     

Similarly, a cost-benefit analysis designed to capture the actual or the potential economic value of raw genetic material does not animate patient demands for a property interest or related legal right over contributed tissue samples.  Again, a reactive dynamic is at play.  Donors felt that if researchers and corporations obtain property rights by patenting cell lines and genetic sequences isolated from tissue samples, than they too should claim a property interest in the tissue samples from which those patents sprung.   Moore v. Regents of the University of California represents the most celebrated case involving this kind of a property claim.   University of California medical researchers freely obtained blood and tissue samples from patient John Moore in the course of treating him for hairy-cell leukemia.
    Indeed, for generations, medical researchers freely and routinely used biological samples obtained from patients for research.
   In Moore, however, the researches not only developed a stable cell line from Moore’s biological materials, they patented that line.
   The Moore case has generated scores of law review articles, and Moore’s physicians engaged in a series of unconscionable and unethical acts for which the California Supreme Court recognized a claim for breach of fiduciary duty.
  Few scholars, however, focus on the fact that when Moore believed that the medical researchers were using his tissue samples for academic and medical research,
 like generations of patients before him,  he did not object to their doing so.  He brought suit asserting a property interest in his excised cells only when he learned that the researchers had obtained an exclusive property interest, through patent, in the cell line derived from him.   He expressed outrage: “What the doctors had done was to claim that … my genetic essence was their invention and their property.”
  Moore’s assertion of a private property right in his excised tissue arose in response to the researchers’ obtainment of a private property right in his cell line.  
Although the California Supreme Court refused to recognize Moore’s property interest in his excised spleen and other tissue samples, as the patenting of cell lines and genetic sequences increased, patients and patient groups continued to seek legal remedy when their donated biological material found its way into patented goods.  In Greenberg v. Miami Children’s Hospital Research Institute, a group of parents of children afflicted with the fatal Canavan disease and several non-profit patient groups successfully sued a research physician and his associated medical research institution for unjust enrichment.
  For six years, Canavan families contributed blood, urine and autopsy samples as well as epidemiological and medical information in an effort to assist researchers discover the genes responsible for the disease.
  Using such samples and information, the research team successfully isolated the responsible gene.
  This model of successful collaboration broke down when the researchers patented the isolated genetic sequence.  They thereby “acquired the ability to restrict any activity related to the Canavan disease, including … carrier and prenatal testing, gene therapy and other treatments … and research involving the gene and its mutations.”
  Upon learning of the researchers’ patent and their attempts to enforce it, the furious parents and patient groups sued to establish their own legal rights flowing from the materials that they had donated.

Taking a different tack to establish a property interest, some donors of biological material have pressed for their inclusion as co-inventors in any patent application arising from biological materials that they contributed.   For example, Sharon Terry, whose two children suffered from the debilitating PXE (pseudoxanthorma elasticum) disorder, donated tissue samples and began a tissue bank to collect additional samples from other PXE patients.
  In return, Terry became a co-owner of the patent for the ultimately isolated PXE gene.
  When researchers initially asked Sharon Terry for tissue samples from her children, she expressed surprise that researchers no longer shared existing samples with each other.
   Terry and the PXE group that she founded have obtained a property interest in patented materials derived from their donated biological specimens not for economic remuneration but rather to ensure that the patented materials remain available for the benefit of those who suffer from PXE.
   

In all of these cases, donors sought to establish a property interest in material that in a previous generation they would have made freely available, each in reaction to the assertion of or threatened assertion of a property interest by others.  But for society’s willingness to recognize a patent right in isolated genetic sequences and cell lines, neither Moore nor Greenberg would have brought suit nor would PXE sufferers have pressed for co-ownership of patents.

B.  Property Rights in Traditional Knowledge

Most knowledge that we use is both traditional and free.  It consists of human innovation and insight developed over millennia and passed down from generation to generation.  A child born today will benefit from language that she made no contribution to creating.  She will use numbers and a system of mathematics for free.  She will enjoy food, songs and dances developed by generations long gone.  She will inherit a range of methodologies from the tying of shoelaces to the manipulation of a range of tools and objects.   We take the free availability of most information as a given.  No one thinks to thank the Chinese, let alone pay a royalty to China, whenever eating pasta.  Mexico holds no intellectual property right in the widespread use of aloe vera in soaps and moisturizers.  Our use of Arabic numerals generates no royalties for Arab nations nor do parents pay a royalty to Israel whenever they name a child Jacob or Hannah.

Yet, today many nations demand the development of intellectual property regimes to cover “traditional knowledge.”
  A flurry of international activity has materialized on this issue.  In 2000, the World Intellectual Property Organization (“WIPO”) established an intergovernmental committee to address the protection of traditional knowledge, innovations and creativity, and expressions of folklore.
   In 1999, the Parties to the CBD established a working group to address traditional knowledge issues, 
 and the 1992 CBD itself exhorts nations to respect and protect traditional knowledge.
  The CBD working group has met four times and numerous regional and experts meetings have convened on the topic as well.
   Even the WTO has taken up the issue, calling upon the TRIPs Council “to examine … the protection of traditional knowledge and folklore.”
  A study by WIPO indicated that the majority of countries surveyed believe in the need for an international agreement for the protection of expressions of folklore.  Several nations, such as Brazil and Panama, have already enacted measures purporting to protect traditional knowledge.

What has occurred to cause nations to demand the extension of intellectual property rights to tradition?   Anthropologist Michael Brown observes that “[i]n the late 1980’s, ownership of knowledge and artistic creations traceable to the world’s indigenous societies emerged, seemingly out of nowhere, as a major social issue.”
    However, something did happen in the late 1980’s that likely engendered such demands: the internationalization of intellectual property.   As mentioned earlier, in the late 1980s, the United States began to impose trade sanctions against countries that accorded little or no protection to U.S. intellectual property goods, pursuant to a new U.S. law called “Special Clause 301”.
  The United States also made trade with it conditioned upon the granting of intellectual property rights in a number of bilateral agreements.
   Moreover, in 1986 and 1987, the United States and the European Union linked intellectual property and trade in the negotiating mandate for the Uruguay Round of the GATT.
  The 1994 adoption of the TRIPs Agreement required countries to put in place, as a condition of participating in the world trading system, copyright, patent, trademark and trade secret laws.
  Beginning in the late 1980s, developing countries were forced to extend a host of intellectual property protection to a vast range of knowledge that had hitherto remained free in their countries.  They responded to these first generation intellectual property rights by demanding in numerous international fora the development of second generation intellectual property rights which would propertize traditional knowledge generated in their countries that had previously remained open.

One can see this nexus between the internationalization of western intellectual property protection and the movement to propertize traditional knowledge in multiple contexts.  For example, developing countries strongly object to the requirement that they extend patent protection to pharmaceutical goods.
  This requirement appeared in several pre-TRIPs bilateral agreements, and the TRIPs Agreement mandates such protection.
   In turn, developing country demands for the extension of intellectual property protection to traditional knowledge often concern the protection of folk remedies.
   

Developing countries also strongly object to the extension of intellectual property protection to plants.  While most developed countries eventually joined the UPOV Agreement that required countries to extend intellectual property protection to new plant varieties, prior to the adoption of the TRIPs Agreement, virtually no developing countries had joined.
   As developed countries successfully pressed for property rights over plants through the International Undertaking on Plant Genetic Resources, pre-TRIPS bilateral pressure and finally through TRIPs Agreement itself, developing countries reacted by  demanding new legal protection for the traditional contributions of farmers and farming communities who had improved crops over generations.  Thus, they responded to the addition of an Annex to the International Undertaking on Plant Genetic Resources that provided for Plant Breeders’ property rights
 with the addition of an Annex calling for the recognition of “Farmers’ Rights.”   Such rights recognized the historical and continued contribution of farmers to the development of crops.
 

 In response to requirements that developing countries extend copyright protection to artistic works, these countries now demand that some kind of property right extend to traditional songs and dances that originated in their countries.  Indeed, furor over the use of traditional folklore like dance and song often erupt when a western artist obtains a copyright on a product that incorporates such folklore.  For example, the German singer Enigma’s incorporation of the native Taiwanese Song of Joy into his copyrighted song Return to Innocence generated uproar, even though a group of native Taiwanese had publicly performed the song in music halls across Europe.
  Though now settled, the offense would be more acute today now that China and Taiwan must grant copyright protection to Enigma’s song pursuant to the TRIPs Agreement.
 

Even the language used by those demanding the creation of intellectual property rights over traditional knowledge indicates the relationship between the internationalization of intellectual property and the demand to fashion new intellectual property rights to cover traditional knowledge.  Developed countries and their companies repeatedly had decried the widespread copying of western drugs, movies, songs and software as “piracy.”
  Mimicking such characterization, those advocating the creation of property rights over traditional knowledge reciprocally characterize the uncompensated use of traditional knowledge as “piracy.”
  

While the national governments of developing countries respond to the internationalization of intellectual property by demanding new forms of intellectual property, the demands by indigenous groups for the protection of their traditional knowledge, while sometimes reactive to western intellectual property, can stem from other concerns.  For example, indigenous groups sometimes seek to protect and control knowledge that they consider sacred or private.
  They may also seek to prevent persons from fraudulently depicting an item as an authentic native craft.   Addressing these concerns, however, does not require the creation of new property rights but can be met with legislation that prohibits certain bad acts.
    

Demsetz’s thesis largely explains why developed countries have in the last several decades greatly expanded intellectual property rights both in their countries and around the world.  As the economies of these countries came increasingly to depend less on the manufacture of articles and more on the generation of innovative drugs, movies, software, music and other intellectual property goods, they stood to gain by developing property rights that would enable their corporations and citizens to capture the commercial value of these goods.
     As with the emergence of property rights over raw genetic material, Demsetz’s thesis does not explain the sudden demand by developing for ownership rights in tradition.  Traditional knowledge did not suddenly become commercially valuable in the late 1980s.  Communities that generated such knowledge and those that interacted with them had always used this knowledge and applied it in commercial ways.  Classic explanations for intellectual property also fail to explain this development.  According intellectual property protection to tradition does not encourage new works.   These works already exist.  In fact, according such rights can hinder the development of new works because people can no longer draw upon as rich a public domain.  Moral rights justifications also have little explanatory purchase because the people who created the traditional works are long gone.   Instead, the demand by developing countries for the creation of property rights over traditional know-how primarily arose in reaction to the worldwide expansion of western intellectual property rights.  The internationalization of intellectual property began a chain reaction of propertziation that not only encompassed new technologies and creative works but also innovations and expressions existent for centuries.
C.  The Patent Paradox

One can see the chain reaction dynamic operating, though in a different way, in the so-called patent paradox.  The patent paradox constitutes one of the most puzzling phenomena of today’s patent activity.  In the United States, as well as in other countries, the amount of patent activity has risen dramatically even though, paradoxically, the expected value of individual patents has diminished.
   Patent filings generally rose by about forty percent between 1993 and 2003. 
   In addition, patent intensity - the measure of patents obtained per research and development dollar - nearly doubled from the mid-1980’s to the late 1990s.
 Meanwhile, empirical research indicates the low average expected value of the overwhelming majority of patents.
  Empirical studies set the average value of patents at $7,500-$25,000.
  This generally represents less than their average acquisition costs, which conservatively run $10,000-$30,000 per patent prosecuted in the United States and several times that for inventions prosecuted in multiple countries.
  Most patentees view their patents to hold so little value that they let them lapse before the end of their term rather than pay the periodic maintenance fees.
  Estimates suggest that fewer than five percent of patents have any apparent value at all with less than one percent litigated and only a small additional number licensed.

Scholars have offered several theories to explain why so many seek patents, notwithstanding the low expected value of the overwhelming majority of them.  These include (a) the lottery theory,  which likens each patent to a potential winning lottery ticket;
 (b) the signaling theory, which suggests that firms secure patents to provide information to outside investors;
 (c) the internal metric theory, which posits that patents provide a means to measure employee performance;
 and (d) the patent portfolio theory, which argues that patents of little value become valuable when bundled together in a portfolio.
  Each of these theories helps explain the patent paradox. 

The chain reaction theory adds to these hypotheses by suggesting that today people and corporations also seek patents because others have done so.  Patent activity begets patent activity.  The frenzy to obtain patent rights over genetic fragments illustrates this copycat behavior.    In June of 1991, Dr. Craig Venter, on behalf of the National Institutes of Health (NIH), applied for patents on some 2,700 gene fragments of unknown function that he had sequenced using automated sequencing methods.
  These new sequencing methods enabled the rapid identification of thousands of genetic fragments per month.
  NIH’s attempt to patent and hence control a large quantity of genetic material whose function it had not identified was unprecedented.   Academics and industry groups immediately and harshly denounced its action, and uncertainty existed as to whether the PTO would even issue patents on such gene fragments.
    Despite these criticisms, legal uncertainty and the enormous expense of preparing and filing patent applications, once word of NIH’s applications got out, the lemmings began their march.  Applications covering hundreds of thousands of genetic fragments began to pour into the PTO.   By 1996, Incyte Pharmaceuticals alone had filed patent applications covering 400,000 genetic fragments.
  Many of these applications extended over 2000 pages.
  This immense flood of patent application activity confronted the PTO with a 90-year backlog.
   Widespread criticism caused NIH to eventually withdraw its original and subsequent applications.
   NIH’s applications, however, had already initiated a chain reaction.  Thousands of applications continued to pour into the PTO, notwithstanding NIH’s withdrawals. 

The increasingly widespread use of defensive patenting, which scholars have identified as a factor contributing to today’s high levels of patent activity, further evidences a chain reaction dynamic.
  Corporations and individuals obtain patents for maintenance in a patent arsenal.  Should someone sue or threaten to sue a corporation for patent infringement, the corporation counter-sues or threatens to counter sue for infringement of one of the patents that it has warehoused in its arsenal.  The corporations hope that, in the face of this actual or threatened lawsuit, the plaintiff will dismiss its suit, and each corporation will return to business as usual.  In the alternative, the corporation uses patents in its patent arsenal to cross-license its technology with other corporations.
  Each corporation thereby avoids litigation.  The ultimate outcome does not much differ from a situation where neither corporation had obtained the patents at issue. 

The defensive patenting scenario currently affects several important industries.  These include the semiconductor industry,
  which accounts for some nine percent of all issued patents.
   It also includes the computer software industry, which receives at least five percent of issued patents, as well as the computer hardware sector.
   Some fear that the biotechnology industry risks falling into a defensive patenting dynamic.
   In the defensive patenting world in which these industries operate, patent activity occurs in response to prior patent activity.  In chain reaction fashion, one patent begets another which begets another still and so on.   Individuals, research institutions and corporations obtain these reactive patents not because of the patents’ potential positive value, such as their ability to generate license revenue or to provide a manufacturer with a competitive edge, but rather because others in their field have obtained patents or might do so.
  Commentators consistently liken the situation to an arms race, the quintessential example of a wasteful tit-for-tat, rather than to an enterprise designed to promote innovation by capturing the actual or the potential value of technological advances.
The first two case studies illustrate the chain reaction dynamic in its purest form: the development of some property rights engenders the development of yet additional property rights.  The patent paradox illustrates the dynamic in a different way.  It shows how individuals and corporations seek to privatize knowledge that in an earlier generation they would have left unenclosed because others have patented their knowledge.  Their calculus appears to be: if others privatize their innovations, no matter how trivial, we must do so as well.  B’s patent activity thus occurs in reaction to A’s patent activity and so on.      

II. Explanations for the Chain Reaction Evolution of Property Rights

Why do individuals, corporations and nations respond to the development or expansion of property rights by demanding the creation of or pursuing additional property rights?  Three explanations follow.

A. Group Behavior Theory: The Imitation Impulse 

In sandboxes and playgrounds throughout the world, one can observe the following dynamic.   A toy sits in a corner untouched.  It is commons property.  Children know that the toy is available for the use of all and subject to the exclusive use of no one.  Hours go by.  Not a child shows the slightest interest in the object.  Suddenly, one child begins to play with the toy.  Within minutes, other children gather.  A fight frequently ensues as the children now battle over something that they showed no interest in some fifteen minutes earlier.
  Why?  

Why does a song suddenly become popular?  Why do people join a standing ovation, even if they experienced the performance as mediocre or bad?  Imitation is an important and powerful social phenomenon, as has been demonstrated by numerous studies in zoology, sociology and social psychology.
  Group behavior theorists Bikhchandani, Hirshleifer and Welch show that decision-makers at some point will ignore their own information and pattern their behavior on the actions of those before them. 
  This phenomenon, which they call an information cascade, explains why societies converge on a norm and, on the basis of little information, will systematically make dubious choices.  Their models demonstrate that information cascades both will eventually occur and often will result in imprudent outcomes.

Building on this work, John Miller and Scott Page recently tackled the standing ovation problem.  They summarize the problem as follows: A theater performance ends.  The audience begins to applaud.  The applause builds up tentatively and a few audience members stand.  “Does a standing ovation ensue or does the enthusiasm fizzle?”
   Using computational models, Miller and Page found that the system often converged on the wrong equilibrium.   Most people stood even though most did not like the performance.
   They also discovered that greater pressure to conform led to less efficient aggregation of information.  In addition, they found that people sitting in the front had a large impact as almost everyone patterned their behavior off them.

Today, many situations have a group behavior dynamic.  Mass communication, international travel and the prodigious amount of international negotiations and international organizations mean that people and countries quickly learn of and are influenced by developments occurring in other places.  Governments rapidly know of legal developments in other countries, and international negotiations take place in a face-to-face environment with attendant group dynamic pressures.  Corporations readily learn of each others patenting activity.  One no longer needs to scour government document depositories to find patents.  Several clicks on the PTO website yield a bounty of information.  Corporations, research institutions, nations and individuals know more than ever before what each other are up to and have greater susceptibility to copycat group behavior dynamics. 
Group behavior theory helps explain why property rights evolve in a chain reaction.  Some individuals begin to assert a property interest in a good.  Others cue their behavior off of these initial actors and assert a property interest as well.  No cost-benefit calculation takes place.  This dynamic sheds light on the patent paradox.  Some begin to seek a patent over an innovation hitherto believed unpatentable, such as a business method or a gene fragment.  Others cue their behavior off these propertization pioneers and seek patent rights for themselves as well.  The patent application deluge that followed NIH’s applications for patents on gene fragments exemplifies this group behavior dynamic.  As a leader in the scientific community, NIH served the societal function of a front row theater-goer.  Other researchers and institutions followed its lead.  The on-going movement for the creation of sui generis intellectual property regimes over traditional knowledge may also have a group behavior dynamic.  If enough prominent developing countries call for such rights, other developing countries follow suit.  
Demsetz pointed to the Montagnes Indians of Quebec to illustrate his theory.  Traditionally, the Montagnes had an open access hunting regime.
  By the beginning of the eighteenth century, they began to allocate exclusive hunting rights among tribe members.
  According to Demsetz, they did so because the introduction of the colonial commercial fur trade increased the economic value of furs.
  With the advent of this commercial trade, the benefits of a closed property regime became greater than the benefits of the open access hunting regime that preceded it.
  Consequently, the Montagnes, in efficiency maximizing fashion, adopted private property rights over the land containing beavers.  As Thomas Merrill points out, even if one accepts Demsetz’s explanation of why property rights evolve, the process through which they evolve has long remained “a black box.”
   How does a society transition from point A, a situation without exclusive property rights, to point B, a situation with extensive property rights?  

While no one can speak for the Montagnes, group behavior insights can help unravel the transition process mystery.  The commercial fur trade likely explains why some Montagnes, seeking to profit from the trade, sought a property interest in the land containing beavers.  Their demands for property rights, particularly if they held positions of prominence in the community, may have generated a chain reaction of similar property claims by others.  These others likely had little information about the value of fur relative to the cost of controlling it.  Rather they patterned their behavior on the behavior of those that preceded them.  Demsetz explicitly refrained from taking a position on whether adjustments in property rights would result from a conscious endeavor.
  Group behavior insights as well as the case studies discussed above indicate that in many cases it is highly unlikely that the affected community makes a conscious cost-benefit calculation.  The emergence of private property or other more exclusive property regimes may simply be a bad idea whose time has come.  
B.  Breach of a Cooperative Norm

As John Dawson observed three decades ago, “Uncompensated gains are pervasive and universal; our well-being and survival depend on them…”
  And so we share.  Indeed, experiments show that people cooperate and forgo free riding much more often then economists predict.
   In fact, if most people cooperate and share “the social meaning of non-cooperation is greed.”

However, if some stop sharing and cooperating, preferring instead to claim certain property or knowledge as exclusively their own,  continuing to share under such circumstances transforms the good public citizen into a public patsy.   Game theorists have shown that in a repeated game, players will cooperate in the first period but will defect in subsequent periods if the other player defected in the immediately preceding period.
   Absent such defection, they will continue to cooperate.

Underlying the creation of property rights over raw genetic and biological material lays a desire by those demanding such rights that others not exploit them.   When individuals and corporations began to patent isolated and purified genetic sequences, cell lines and living organisms, those from whom the raw biological material came felt exploited.   Nations with a history of colonial exploitation had a heightened sensitivity to such exploitation.
  They no longer viewed the sharing of raw biological material as international collaboration but rather as “biocolonialism.” As the president of Tanzania said, “[M]ost of us in developing countries find it difficult to accept the notion that biodiversity should [flow freely to industrial countries] while the flow of biological products from the industrial countries is patented, expensive and considered the private property of the firms that produce them.  This asymmetry … is unjust.”
   Developing countries created property rights over material that they had previously shared to prevent others from taking advantage of them.  

A similar sentiment animates patient property claims to biological specimens.  Patients willing donated biological specimens when they believed they were contributing to a greater social good.  The obtainment of patent rights by researchers and institutions over cell lines and genetic sequences breached this cooperative spirit.    Contributors, like those who joined the effort to find the gene responsible for Canavans disease as well as John Moore, felt taken advantage of.
   Their fury and sense of violation do not stem from concern over lost potential economic opportunities but rather from being played the patsy.       

In the case of traditional knowledge, when developed countries began to insist that developing countries cease copying intellectual property goods developed in the West, developing countries expressed resentment over the knowledge that they had shared with the West.    It was one thing for societies effectively to share knowledge with each other.  It was quite another for advanced societies to wrap their knowledge in a web of intellectual property protections, while freely using the traditional knowledge of their less developed counterparts.  

C.  Fear of Exclusion

Of property’s attributes,
 many consider the right of the holder to exclude others to be the most important.
    In the case of intellectual property, the right to exclude is the central and, in the case of patents, the only right accorded.
   I suggest the following corollary:  Of property’s attributes, the one most likely to inspire fear among non-holders of a property interest is that they will be excluded from its use.    When some begin to demand and receive new property rights, others naturally experience concern that they will no longer enjoy the ability to use the previously common resource.    They respond by securing a property right for themselves in the good that is now the new object of propertization.  In the alternative, they demand the creation of new property rights over some related good that they can exchange for access to the first object of propertization.


This fear animates much of the frenetic patent activity underlying the patent paradox.
  Companies and institutions feel compelled to obtain patents over slight and even dubious innovations out of concern that if they do not have such patents, they will have no currency to trade for access to other patented and potentially equally slight innovations.    As Internet Patent News Service editor Gregory Aharonian explains: “The big guys couldn’t care less about the quality of their patents …. They just want as many as possible because they trade them like baseball cards.  When you have a thousand patents and your competition has 1,500, you don’t care what they are, you just swap them.”
                   

The demand by developing countries for property rights over raw biological material partly arose from their concern that patent holders would exclude them from enjoying the benefits of technology, particularly biotechnology.   Developing countries sought property rights over raw biological material partly to leverage such rights for access to patented technologies.  The language and structure of the CBD itself evidences the creation of sovereign property rights as a means of leverage against other property rights.  Article 15 of the CBD, entitled “Access to genetic resources,” goes hand in hand with Article 16, entitled “Access to and transfer of technology.”   After effectively vesting national governments with the right to control access to genetic resources,
 Article 15 stipulates that sovereigns should facilitate access to such material.
   Article 16 links such sharing with the sharing of technological innovations, particularly technologies which utilize provided genetic material.
   Together Articles 15 and 16 envision a world where developing countries provide raw genetic material in exchange for technological goods and know-how.
  

One can also see the development of property rights as a means of leverage against other property rights in the re-negotiation of the International Undertaking on Plant Genetic Resources.  Following the entry into force of the CBD, negotiations began to harmonize the International Undertaking with the CBD.  These negotiations centered on whether nations would continue to share plant genetic material freely with each other to promote global food security or whether a more restrictive regime would govern.   During the negotiations, prominent developing country representatives repeatedly offered to provide access to the raw genetic material of all plants in their countries, if developed countries would provide access to patented agricultural goods.
       

III. Three Consequences of the Chain Reaction Evolution of Property Rights

The above discussion shows how and why the creation of new property rights can trigger a chain reaction of propertization, whereby individuals and societies respond to these new or expanded rights by demanding the generation of yet additional property rights.  The chain reaction theory for the evolution of property rights has three key implications.

A. Collateral and Unexpected  Property Regimes

First, as demonstrated above, the creation of property rights in one sphere, may spawn the creation of property rights in a related though other sphere.  Importantly, those who demand the creation of the initial rights as well as the government actors who fashion these rights appear not to anticipate the wave of collateral property rights that arise in response to the creation of the initial property rights.  

For example, the thousands of pages filed, read and debated in the Chakrabarty proceedings address the moral, legal, social, environmental and economic aspects of extending patents to living organisms.  Petitioner, the U.S. PTO, opposed such patents, inter alia, on the grounds that such patents raised serious economic and social questions.
  The People’s Business Corporation argued that such patents would concentrate wealth in a few multinational corporations, create biohazards and reduce biological diversity.
  According to the American Patent Law Association, biological patents would promote innovation.
  Meanwhile, the Pharmaceutical Manufacturers Association found “no compelling economic, social, or moral reasons to distinguish” biotechnological inventions from other innovations.
  Genentech emphasized the extraordinary benefits that biotechnology would bring humanity,
 while another amicus discussed at length the societal benefits of Chakrabarty’s invention to a small Long Island shipping village.
  Not one brief opposing Chakrabarty’s patent mentions that the extension of patents to life forms might, let alone would, cause donors of raw biological samples, such as patients and developing countries, to claim a responsive property right in these raw materials.
  Those involved in Chakrabarty, from the litigants, to the amici, to the Supreme Court Justices themselves, all believed that they were simply deciding the extent to which property rights would extend to “man’s handiwork.”
   No one anticipated that their decision would alter the hitherto accepted norm of the relatively free availability of samples of nature’s handiwork.   Twenty-five years after Chakrabarty, ownership increasingly constitutes the norm not only for man-made living organisms, isolated genetic material and cell lines, but also, unexpectedly, for samples of raw biological materials.

Similarly, those pressing for the international expansion of western intellectual property rights do not appear to have anticipated responsive demands for the creation of property rights over traditional knowledge.  The legislative history on Special Clause 301 mentions no such prospect.
  Those negotiating the TRIPs Agreement for the United States did not foresee the eventual responsive demand for intellectual property rights over traditional knowledge.   In fact it appears that such a response did not even appear on their radar screens.  Commentators on the history of the TRIPs Agreement do not mention traditional knowledge as an issue during the negotiations and confirm that calls to protect traditional knowledge came later.
    In the same vein, when developed countries insisted on the acknowledgement of Breeders’ Rights within the International Undertaking, they did not anticipate the responsive rise of Farmers’ Rights.

B. The Importance of First Movers

Second, the chain reaction theory for the evolution of property rights indicates that those who first demand property rights play a critical and underestimated role in the evolution of property rights.  These propertization pioneers can trigger a chain reaction of demands for similar or different yet related property rights.    The role that NIH played in the frenzy to patent genetic fragments beautifully illustrates the importance of first movers.   When NIH sought to patent gene fragments, other researchers and institutions followed its lead and stampeded to the patent office.  Decision-makers, therefore, must exercise extreme caution before bowing to the demands of these first movers.  Accommodating their propertization requests can create a chain reaction of similar or related but different property requests by others.  
Furthermore, as the case studies illustrate, courts and legislatures themselves can trigger a chain reaction when they create new property rights or expand existing ones.  At present, decision-makers appear unaware that their actions can set off a process with widespread and, as demonstrated below, potentially undesirable implications.  The chain reaction theory cautions decision-makers to think carefully before expanding property rights and to build in restrictions on these rights more thoughtfully.       

C. Inefficient and Less Happy Outcomes

Third, the chain reaction thesis anticipates less efficient and happy outcomes than those suggested by Demsetz’s thesis.  While the initial creation of property rights may follow Demsetz’s optimistic cost-benefit scenario, the second wave of property rights that it triggers appears to have little to do with any efficient economic calculus.  Rather, it is responsive in nature.  Those pressing for these second generation rights often simply imitate those before them or may seek to retaliate against the new first generation property norms that they object to.   They seek new property rights out of a sense of justice.  They fear that unless they receive new property rights, which they can trade against the first generation rights, they will suffer exclusion from the marketplace.    When one takes into account the second generation property rights created in reaction to the first generation rights, the overall scenario may be less efficient than the property regime that preceded it.  It is, at a minimum, less happy than the scenario anticipated by Demsetz’s thesis.      

Turning first to property rights over biological and genetic material, as discussed earlier, the extension of property rights to man-made living organisms and their genetic material established by Chakrabarty and its progeny caused developing country national governments that possessed unimproved biological material to assert property rights over this material.
  These property regimes are extremely costly to create, to administer and to enforce.
  They essentially require countries to prevent most, if not all, sub-cellular genetic sequences of potential economic value from leaving their country without government authorization.  Complying with these regimes also entails substantial expense,
 and the regimes suffer from anticommons problems.  An anticommons can occur when multiple individuals or entities have rights of exclusion to a given resource.
   Anticommons problems exist because bioprospectors (those searching for potentially useful genetic material) must now obtain the consent of multiple property rights-holders, including the national government, local communities, and individuals, before removing raw biological samples.
  

Impressive revenue streams have not offset these high costs.  In fact, rather than generating much revenue for their countries, the laws that restrict access to genetic material have caused scientists and corporations to cease or minimize their bioprospecting activity.
  For example, after spending one million dollars and two years attempting to navigate Colombia’s access-restricting regime, BioAndes, a private joint venture between a U.S. pharmaceutical company and a Colombian concern, abandoned its efforts not only in Colombia but also in the entire Andean Pact region.
  For every bioprospecting success story, there are dozens of cases where the projects never got off the ground.
 An extensive study conducted by Columbia University unearthed few successful bioprospecting cases.
  Meanwhile, companies report that the CBD has caused them to rely more heavily on ex situ collections rather than brave the source countries’ laws and regulations that restrict access to raw genetic material.
   In the aftermath of the CBD, the collection of this material has slowed to a trickle.

These regimes have failed to generate much revenue for their countries and the restrictive climate that the CBD and these regimes create hamper the sharing of genetic material between scientists.
  We see a similar trend with respect to biological specimens obtained from patients.  While patients used to readily donate these samples, today prior informed consent agreements and legal arrangements encumber these donations.
  Moreover, researchers no longer freely share such material with each other.
    

Patent rights in the genetics area also appear to be spiraling to an inefficient and unhappy outcome. By mid-2000, the U.S. Patent and Trademark Office (“PTO”) had issued over 6,000 patents on full-length genes isolated from living organisms and had under consideration over 20,000 gene-related patent applications.
   In a frenzy, researchers and companies rush to patent genes and parts of genes that they have isolated before someone else does.
  All of this frenetic genetic patenting activity is, or at a minimum, risks creating an anticommons in genetic material that deters innovation.
  As patentees acquire thousands of patents on genetic sequences for specific genes and fragments of genes, moving forward with any particular gene therapy requires securing the consent of these multiple patent holders.
  Obtaining such consent, in turn, involves high transaction costs to locate and bargain with the holders of all of these gene patents.
  Moreover, any one patent holder can thwart a project entirely by refusing to license its individual genetic component unless it receives a bribe.
   For example, estimates indicate that the scientists who created the celebrated “golden rice” (a strain of rice genetically-engineered for enhanced vitamin A) may have infringed as many as seventy patents.
  However, the scientists who created the rice, which might prevent thousands of cases of blindness a year, report that they could not have created the rice had they attempted to identify and secure the consent of all implicated patent holders in the process.  According to the developer of the rice, he had to ignore the patents while he was experimenting with the rice “or I couldn’t move at all.”
  

In addition to anticommons problems, genetic patenting may be leading to a related problem of patent thickets.
  In contrast to an anticommons, which requires the aggregation of multiple inputs to create a single product, patent thickets occur where multiple overlapping patents cover the same technology and can choke an industry.
  In a patent thicket environment, holders of patents can prevent each other from fully utilizing their patent rights as each holder’s right overlaps with, and hence infringes upon, a right held by another.
  Not all agree that the present U.S. system for patenting genetic material creates an anticommons
 or is flawed.
  Most scholars, however, believe that the patent system in the genetics area has overreached and inhibits innovation.

The overprivitization of genetic material has a high cost.  The anticommons and other problems engendered by both the sovereign-based and the patent-based ownership systems lead to the under-utilization of potentially helpful genetic material.  As a result, society incurs the opportunity cost of not enjoying potentially helpful drugs, therapeutics and other bioengineered goods.  In addition, the extensive assertion of property rights over genetic material means that society forgoes the benefits of more open systems.
  

In the case of genetic material, the open system that predated extensive sovereign and private rights over genetic material had numerous advantages.   The widespread sharing of biological material that occurred under the open system increased rather than decreased the global genetic pool because it ensured the maintenance of genetic material in multiple locations.
  It resulted, for example, in the widespread distribution and preservation of crops and crop varieties away from their places of origin.
   This benefited all.  For example, under the open system, root stocks from France were brought to the United States.  Later blight destroyed much of France’s vineyards. 
   The United States sent root stocks back to France to rejuvenate France’s ravished vineyards.
 The American wine industry bases itself in part on root stocks from France.  The French wine industry in turn bases itself in part on repatriated grape seedlings from the United States.  The open system also facilitated the improvement of genetic material. For example, breeders created the semi-dwarf varieties of wheat and rice that formed the bedrock of the Green Revolution from raw genetic material freely obtained from Japan.
  In turn, these improved semi-dwarf varieties were rapidly shared throughout the world.
   The open system also produced ex situ international and national structures to conserve, share and improve biological and genetic material as well as facilitated international collaboration between scientists.
  

The patent paradox and overall patent activity in the United States seems to indicate that the U.S. patent system has settled on a sub-optimum level of property rights.  Between 1983 and 2002, the number of patents issued in the United States roughly tripled, growing from 62,000 to 177,000 per year.
  Patent applications also rose dramatically with the PTO receiving a staggering 350,000 applications per year by 2004.
   This would constitute good news, if it signaled that we had become a nation of Thomas Edisons.   Yet, international comparisons show that U.S. inventions with confirmed worldwide significance grew at a rate less than half that of domestic U.S. patent grants in the 1990s.
  The United States appears to be awash in patents of questionable merit and of little value.
  IBM, for example, estimated that only forty of 10,000 patents that it had evaluated had any individual value.
  Courts deem invalid almost half of the patents that they review.
  As described above, most patent holders never recoup the costs of patent prosecution and perceive their patents to hold so little value that they let them lapse rather than pay the periodic maintenance fees.
  

This extensive patent activity comes at a high price.  People currently spend approximately $4.3 billion annually to obtain patents
 and several billion more to enforce them.
  A 2001 survey conducted by the American Intellectual Property Law Association estimated the direct litigation costs of a patent infringement lawsuit, where one to twenty-five million dollars was at stake, at $2 million per side.
  For cases with less than $1 million at risk, costs to each side ran $300,000 to $750,000, often almost equaling the amount at stake.
  

In addition to these direct monetary costs, intellectual property scholars have identified other costs to over-broad intellectual property rights, including that they distort markets away from a competitive norm, interfere with the ability of other creators to work and can induce over-investment in research and development.
  Extensive patent rights improperly granted to trivial innovations can also impede scientific collaboration and can deter researchers from pursuing a field.
  These intangible costs are exacerbated by the drag that extensive patent rights place on international scientific collaboration and international comity.  Jaffe and Lerner conclude that the intangible costs of the present U.S. system with its high level of low quality patents greatly exceed even litigation costs.

Property scholars note that property rights are sticky.
  Once societies create them, they find them difficult to dislodge, and inefficient and imprudent property regimes do not readily self-correct.
  Property rights over genetic material exhibit this stickiness.  For example, rather then curtailing their control over raw genetic material in light of the dearth of bioprospecting activity, sovereigns have tightened their grip over genetic material even further by refusing to grant a patent unless the applicant has complied with their access-restricting regimes.
  The expansion of intellectual property rights that has occurred in the last two decades has largely exhibited similar tenacity.

While the press to grant intellectual property rights to traditional knowledge is new, it too is unlikely to produce an efficient regime.  First, while initial demands to protect traditional knowledge stem from sympathetic groups, such as indigenous communities and developing states, any movement to create new property rights to protect traditional knowledge will not likely remain limited to knowledge from these communities or countries.  The chain reaction thesis predicts that others, including those from Western societies, will demand that their Western traditional knowledge receive protection as well.   Each year when I teach about international developments to establish sui generis property regimes to cover traditional knowledge, some students invariably assert that traditional Western knowledge should receive the same protection.
  For example, one student recently elaborated on all the property rights that would attach to the hamburger.
    The developed country of Portugal has already enacted laws to protect traditional knowledge.
   Should the movement to extend intellectual property rights to traditional knowledge take root, we will likely see demands to accord intellectual property protection not only to the knowledge of shamans but also to the Irish jig and to Greek mythology.  

Second, the propertization of traditional knowledge may enable corporate moguls to own it.  Once folklore is commodified, it can be sold to the highest bidder.  Disney Corporation might purchase exclusive rights to Andean or German folklore.  Merck might buy the folk remedies of India.  
Finally, the overall cost to society of propertizing traditional knowledge would be vast.    “A culture could not exist,” notes Wendy Gordon, if it prohibited all free riding.  “Every person’s education involves a form of free riding on his predecessors’ efforts, as does every form of scholarship and scientific progress.”
  According property status to all value would lead to “the ultimate disruption of community – paralysis.”
             

Conclusion


The chain reaction theory for the evolution of property rights has both explanatory power and cautionary implications.  It anticipates and explains the emergence of second generation property rights, a phenomenon that has received little attention in the legal literature.  It also contributes to unraveling the longstanding mystery of how property regimes evolve.  It suggests that at times societies may move toward more exclusive property regimes though a process of demands for property rights that build upon each other and that have little to do with any efficiency calculation.  

We live in a time of increased propertization.   The chain reaction theory helps explain this trend.  It posits that the creation of property rights for some engenders the creation of property rights for others.  Thus, the more property rights a society recognizes the more property rights it will have in the future.  Consequently, policy makers must exercise extreme caution before bowing to the demands of those who initially seek new or expanded property rights.  Granting these rights will likely unleash a chain reaction of demands for, and result in the creation of, additional, unanticipated and potentially undesirable property regimes. 
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