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Innovation and Patent Ownership Policies and the Role of Universities as Public Spaces
I. Introduction

Innovation policy has become a core element of policy-making in both the developed and developing world as countries engage in the information society process and compete in the globalized world. Looking to the example of the United States and later Asian countries, and as a answer to the OECD’s call related to the technology transfer of public funded research, countries of the North and South have been creating, since the 1990s, national legislation and public policies based in large part on the expansion and management of intellectual property. 

Kenneth Shadlen argues that “National patent regimes influence trajectories of industrial development and governments’ capacities to address humanitarian concerns. As pillars of national systems of innovation, patent regimes drive technological change and shape trajectories of knowledge-creation and knowledge-diffusion.”
 The belief, under a set of policies I call “Traditional Innovation” is that Intellectual Property serves as a primary measurement of innovation and a safe-guard to attract investment in research and development, and not just as a promoter of diffusion
. Shandlen identifies the expectation of investment increase as one of the positive feedbacks of a TRIPS-style regime
.

 The policies around Traditional Innovation tend to be focused on institutions, mainly companies, as the key bridge between design and manufacturing and reflect the experiences of the American Bayh-Dole legislation and implementation. Countries as diverse as Brazil, China, South Korea, India, Japan, France and Finland have implemented variations on the Bayh-Dole legislation into their innovation laws and policy arrangements.

In this context, an important role is played by the Research Universities that are clearly positioned, under these policies, in a relational context with the government and the industry. This context is explained under two main theories: the Sabato Triangle and the Triple Helix (in its I, II and III versions). Under both theories, University adds industry-like responsibilities to its core mission of generation and dissemination of knowledge through education and scholarly research, in order to engage with the government and industry in the promotion of economic development. Inside this relation, the inherent tension of the academia-industry relationship, and in particular, the role of patenting, has been the focus of significant analysis and discussion, particularly within the academic community
.

Facing the challenges of national development and the goal of a less-dependent participation in the global economy, Brazil developed a national innovation system (NIS) internalizing these innovation theories. Its NIS emulates foreign laws, such as the North-American Bayh-Dole University and Small Business Patent Act of 1980, as well as the French Loi Sur L’innovation et la Recherche from 1999. The main results were the NIS from 2003 and the Innovation Law from 2004 – among other norms related to tax incentives – both finalized and structured under the Luis Inacio Lula da Silva (“Lula”) administration. Under the NIS, Brazil created priority areas such as biotechnology, pharmaceuticals (medicines and vaccines), biomass, information technology and software among others and developed the fundos setoriais (“sectoral funds”) under the Ministry of Science and Technology budget to foster the expansion of research and its translation into commercially valuable goods and services. There is particular privilege for private-public partnerships, which receive tax incentives and other benefits. A parallel was recently developed under the coordination of the Development, Commerce and International Trade Ministry, called the Productive Development Plan (PDP) of 2008 that still has to find its coordination with the NIS under the work of interministerial commissions.  All of these laws recognize the interconnections and interdependence between the institutions of industry, academia, and government.

However, none of these industrial policies have taken into consideration non-Traditional Innovation arrangements. In the rush to emulate Bayh-Dole, many key elements of emerging, network-centric innovation policy, including new approaches to the Patent system, remain unexamined by Brazilian policymakers. Bayh-Dole was designed almost 30 years ago, before the network transformed our daily life. Bayh-Dole systems assume a lot of social, financial, legal, and institutional infrastructure to take innovations out of the academic/non-profit world to manufacture and marketing. Such legislation has the potential to significantly unbalance intellectual property regimes in countries that implement a variation of it. Bayh-Dole needs a lot of localization and adjustment if it is to work in Brazil as it has arguably worked in the USA
.

The North American academic research is inconclusive in relation to the benefits of the Bayh-Dole regime, even in the USA, and points to funding structure and the restructuring of the Research University as core additional elements of the innovation system. It is very doubtful that just emulating Bayh-dole, without assessing alternatives brought by open innovation and user-driven innovation (and the intellectual property regime reform this may need) is a good strategy for the developing world. Bayh-Dole “porting” is even more dubious when one notes that developing nations in general do not present the characteristics among which the Bayh-Dole functions in the USA, such as a strong private equity market and technology transfer community, or an entrepreneurial support system. 

There is also a significant set of interlocking factors that can affect the effectiveness of Bayh-Dole-like legislation in a localizing country. Bilateral agreements and national legislation can retard the effectiveness of innovation policy by creating strong incentives for south>north innovation expropriation (especially if there is no local infrastructure to exploit local innovations). Other factors can retard innovation by making local forms of cultural or scientific business innovations difficult via expansive use of contract restrictions, anti-circumvention TPM (Technological protection measures) laws, or expropriation of traditional knowledge.

And although there is an explosion in new forms of innovation, driven both by new institutional approaches – “Open Innovation” by institutions and “User Innovation” by the newly empowered user-innovator – those new forms of innovation are not making their way into the developing nations’ policies. Worse, the interlocking factors described above can not only slow the utility of the Bayh-Dole approach but also prevent the emergence of these new forms innovation in the developing world.

Thus, through a deeper analysis of the theories and policies I presented in this introductory section, I will argue that the University as public space (Piore and Lester 2004) represents the best actor to foster and host arrangements of networked distributive innovation, adding to the relation University-Industry-Government a fourth and empowered actor, the networked universe of individual user-innovators. Through the application of “commons” techniques like open licenses and through the use of cyberinfrastructure, the University can create a public space not just for its internal clients (student-faculty) but also public spaces in which the collected set of users on the network can connect to the formerly closed Industry-University-Government innovation system.

For this, the University will have to develop a sufficiently complex internal policy of intellectual property to allow the open innovation and user-driven innovation models, concepts that bring together some important themes such as user reinvention, the economics of open source, open licensing, technologies of cooperation and collective action, and cyber-infrastructure for national and international collaboration and access to and transfer of knowledge. Also, the University will need interlocking governmental policies that support infrastructure development for non-traditional innovation and a legislative and judicial compromise to bar the expansion of the Intellectual Property rights, while Industry will need to develop business models that can exploit innovation of every form, including those based on non-traditional approaches to Intellectual Property.

II. The Bayh-Dole and the role of University in the USA

II.1. Origins: ownership patent policies and Universities

The University participation in technology innovation design and diffusion varies over time and sector. However, academics agree that “[o]ver the past century, American research universities have been extremely important economic institutions. In a range of industries, from agriculture to aircraft to computers to pharmaceuticals, university research and teaching activities have been extremely important for industrial progress. Most economic historians agree that the rise of American technological and economic leadership in the postwar era was based in large part on the strength of the American university system.”
  
	Figure 1
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The policy and legislative evolution in the USA around the question of patent-ownership, among other elements such as the oscillation of funding to University research, represents a crucial factor to evaluate the role of the University as an actor of development through knowledge production and diffusion. 

	Figure 2
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Besides the traditional activities of knowledge transference via publications, conferences and informal information exchange, Universities transformed their internal arrangements to embrace closed contractual relations, created strategic departments to seek funding and to foster technology licenses and commercialization. The University now regularly allows the flow of academics to the industry as consultants and entrepreneurs, and also births new companies through incubator models, among other arrangements to foster entrepreneurship and regional development.           

In the USA, the policy evolution demonstrates an increasing desire, implemented in legislation, to allow private title of government-sponsored research that started inside Universities laboratories and also to allow arrangements of exclusive licensing. These models are still believed, by policymakers and bureaucracy, to be the best way to facilitate technological development and manufacture for further diffusion. Under the social contract behind this arrangement, the society gains by accessing, through later consumer agreements, the technology that was developed from original research funded by taxpayers.       

Although a handful of U.S.A universities were moving science from the laboratory to industrial commercialization as early as the 1920s, academic technology transfer as a formal concept, is said to have originated in a report entitled “Science - The Endless Frontier” that Vannevar Bush wrote for the President in 1945
. At that time, the success of the Manhattan Project had demonstrated the importance of university research to the national defense, as well as the potential for success in a major science endeavor to transfer knowledge into actionable outcomes like weaponry.

During the 40s and 50s, decades where the order was “planning for full utilization of the Nation’s expanded industrial capacity with the return of peace,” two positions emerged and framed the debate related to the role of patents in government-sponsored research in the USA. In one side was the “License” policy and in the other was the “Title” policy
. However “[c]onspicuously absent from the debate were arguments for leaving government-sponsored research discoveries unpatented”
, since this alternative, the “public ownership of research results” was considered “equivalent to ‘dead-hand’ control, and the public domain was a treacherous quicksand pit in which discoveries sink beyond reach of the private sector.”
.     

This statement clearly establishes that the North-American justification for the intellectual property rights is based on the utilitarian perspective. The utilitarian perspective has its roots in the public good problem in intangibles, where inadequate incentives for future production lead to the inhibition of innovation and circulation of information
. 

The utilitarian justification for intellectual property right tries to solve the problem of the public goods by granting a bundle of rights to the author or inventor to exclude others from exercising certain benefits of the work. The justification is related to enabling the creator to recoup the investment made and therefore encouraging her to disclose and disseminate the work. In addition, by granting this right for a limited time and requiring disclosure the system under this perspective acts to foster progress in knowledge and learning by seeding the public domain.    

The result was a non-result. No uniform ownership of patent policy was enacted and different agencies adopted different policies
, and this situation was the rule until President Kennedy attempted to achieve uniformity. The 1963 Presidential Policy Statement was the “first [to] established Government-wide objectives and criteria, within existing legislative constraints, for the allocation of rights to inventions between the Government and its contractors”
.         

Under Kennedy, a middle ground approach was developed to ensure flexibility to the agencies with the goal of balancing “the need for private incentives to encourage development and the use of inventions against the need to promote competition in the industry.”
 Following the Statement, further studies and supervision of the policy implementation were coordinated by the Federal Council for Science and Technology (“FCST”). 

The result was the release in 1968 of two reports: the Harbridge House Study and the report from the National Institutes of Health (NIH) Medicinal Chemistry Program. “Both reports examined the effects of federal patent policy on research collaboration between US pharmaceutical firms and academic researchers in medicinal chemistry.”

The conclusions of the Harbridge House Study were broader than the NIH report and indicated that granting exclusive licenses to contractors would promote utilization better than acquisition of title by the government in some situations, including ‘where the invention is commercially oriented but requires substantial private development to perfect it, applies to a small market, or is in a field occupied by patent sensitive firms
 and its market potential is not alone sufficient to bring about utilization’”
. Its authors argued that their data could not solve the debate between the “title” and the “license” policies on a uniform basis: “Significantly, the evidence does not indicate that either title or nonexclusive licensing is uniformly the best way to promote utilization. There are areas of technology where the title is required for utilization; areas where the title would inhibit it; and a large area – inventions with no commercial application – where neither title nor license promote utilization.”
    

Other relevant factors reported by the Harbridge House Study that may present implications to a patent-ownership policy are: limited commercial potential of the inventions, the proximity of the invention to its commercial application
, technological sophistication of industries in a certain sector, and the attitude of the industries of a sector towards patents. 

Finally, one of the important criticisms both reports presented was regarding the 1962 Department of Health, Education and Welfare patent policy related to the obligation of firms screening compounds to sign formal patent agreements. These agreements, firmly rejected by the pharmaceuticals, “restricted the ability of firms to disclose the results of testing, obligated them to report all results promptly to the investigator for use by the Public Health Service in filling patent applications, restricted the firms’ rights to obtain patents on new uses of the compounds, and gave the government a nonexclusive, royalty-free license under the firm’s patent with the power to sublicense for governmental purposes”
.  The practical result was the prevention of these firms from obtaining patents on technologies that resulted from NIH funding or that were in the “field of research work” supported by the NIH grant, and the expansion of firms’ fears cited by Rosenberg such as contamination of in-house research and loss of control over testing and reporting results. 

In their conclusions, “[b]oth reports recommended that HEW change its patent policy to clarify the circumstances in which rights reverted to the government and those under which universities could retain title to patents and issue exclusive licenses to firms. HEW responded to these critical reports in 1968 by establishing Institutional Patent Agreements (IPAs) that gave universities with ‘approved technology transfer capability’ the right to retain title to agency-funded patents.”

The FCST Committee on Government Patent policy was the governmental actor responsible for elaborating the final recommendations based on both reports above mentioned. The FCST report was finished during the fall of 1968. The Committee’s recommendations, which emphasized flexibility in allowing contractors to obtain title of the patents mainly where there were prospects of commercial utilization or when granting exclusive rights broadened the government’s potential contractor base, constituted the fundamental base for the new policy statement under the Nixon administration: The Presidential Memorandum and Policy Statement of 1971.

The Nixon Presidential Memorandum and Policy Statement established that: “(1) agency heads with additional authority to permit contractors to obtain greater rights to inventions where necessary to achieve utilization or where equitable circumstances would justify such allocation of rights, (2) additional guidance to the agencies in promoting the utilization of Government-sponsored inventions,” and asked for: “(3) clarification of the rights of States and municipal governments in inventions in which the Federal Government acquires a license, and (4) a more definitive data base for evaluating the administration and effectiveness of the Policy and the feasibility and desirability of further refinement or modification of the Policy.”
 Also, for the first time march-in rights could be used to compel contractors to grant exclusive and nonexclusive licenses.

During the Nixon administration and forward until 1978, under the policies of agencies such as the NIH, the Department of Defense and the National Science Foundation, the Universities would, before seeking a patent, go back to these agencies and ask permission to keep the title of the patent related to the research it had developed with governmental funding. The analysis was done on a case by case basis, delaying the process of technology transfer to industry or even barring it, under the bureaucracy, in occasions that the title ended under the title of the funding agencies. It is worth remembering that for some sectors time to market is essential. For the implementation of policy, these agencies developed the Institutional Patent Agreements (IPA) programs that gave universities with ‘approved technology transfer capability’ the right to retain title to agency-funded patents and to grant exclusive licenses to industry.

The Domestic Policy Review on Industrial Innovation from 1978, under the Carter administration, represented the first clear, strong support to promote private appropriation of government-sponsored research through title or exclusive license arrangements, while allowing the government to retain a nonexclusive license. It discouraged the Government’s obtaining title as a way to deal with the backlog faced by the USPTO, since in the view of some administrators and the private sector the government “obtain patents on technology which, in the opinion of the private sector, does not provide an attractive business opportunity
” 

The aim of the Policy Review was to increase industrial productivity and innovation by promoting the adoption of new technologies by industry. The impasse that was faced was between the treatment of large business, the need to balance the acquisition of title from government-sponsored research and concerns related to the economic concentration in the industry.

Parallel to this federal policy, the NIH and the DoD passed through a period of reconsideration of their IPA programs, since in the view of some agency administrators the IPAs limited the ability of the agency to control the inventions they supported and their costs management. In addition, the case by case analysis was taking much more time than anticipated. The DoD reconsideration ended in a much more strict rule, determining that “universities that had to show an established technology transfer program in the particular field of technology of the sponsored research, not merely an approved patent policy, in order to get prospective title retention clauses in contracts”
 with the agency.

It was on this policy ecosystem, evolved over decades, that the Traditional Innovation policy was built. The Bayh-Dole approach came into effect in a moment that Universities were asking for a clear patent-ownership policy at the time the funding contract was executed in order to facilitate University strategies and control over the process of technology licensing to the industry. Also, it was a welcomed approach for small and medium national business that for a long time had sustained the flag of a discriminated sector under some agency policies. 

Also, the innovation ecosystem that eventually produced Bayh-Dole was marked by six characteristics identified some years later by the MIT Commission on Industrial Productivity: outdated strategies of mass production; short time horizon for business; technical weaknesses in development and production; neglect of human resources; failures of cooperation and government and industry at a cross-purpose. The “MIT Commission identified as a foundational problems discontinuity between the nation’s powerful and dominant basic science research capacity and its ability to apply basic science discoveries to ‘real world’ problems. The US industrial infrastructure was consistently unable to bring to the market new products resulting from these breakthroughs” 
 It was clearly time for a new, united approach to innovation.

II.2. The Bayh-Dole Approach

The Patent and Trademark Law Amendment Act 96-517 of l980, more commonly known as the Bayh-Dole Act, is the legal framework for transfer of university generated, federally funded inventions to the commercial market place. Bayh-Dole “swept away the patchwork of individual agency-controlled IPAs and instituted a uniform federal patent policy
 for universities and small businesses under which they obtained the rights to any patents resulting from grants or contracts funded by any federal agency.”

Under this 1980 law, as amended, the title to inventions made with government support is provided to the contractor if that contractor is a national small business (and after 1984 also large business), university, or other non-profit institution such as hospital and research institutions
. The legislation is intended to use patent ownership as an incentive for private sector development and commercialization of federally funded research and development (R&D).

In its section 200, the Act establishes as objectives for the use of the patent system to: (a) promote the utilization of inventions arising from federally supported research or development; (b) encourage maximum participation of small business firms in federally supported research and development efforts; (c) promote collaboration between commercial concerns and nonprofit organizations, including universities; (d) ensure that inventions made by nonprofit organizations and small business firms are used in a manner to promote free competition and enterprise without unduly encumbering future research and discovery; (e) promote the commercialization and public availability of inventions made in the United States by United States industry and labor;  (f) ensure that the Government obtains sufficient rights in federally supported inventions to meet the needs of  the Government and protect the public against nonuse or unreasonable use of  inventions;  and (h) minimize the costs of administering policies in this area.

With the passage of the Bayh-Dole Act, universities began to develop and strengthen their internal expertise to engage in the patenting and licensing of inventions, through the establishment of entirely new technology transfer offices, building teams with legal, business, and scientific backgrounds. The Association of University Technology Managers (AUTM) shows that its membership increased from 113 members in 1979, to 691 in 1989, 2178 in 1999. The table below from the 2006 AUTM Licensing Survey shows how many Universities per year, since the 70s, started their Technology Transfer Program, which usually, implies the organization of a Transfer Technology Office (TTO).  AUTM’s report also shows that the TTO’s staff levels are steadily increasing
. Creating and commercializing intellectual property have become one of the most important institutional objectives in various academic settings, a change usually credited to Bayh-Dole and Traditional innovation. 

	Figure 3
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At the time the Bayh-Dole Act was passed in 1980, the federal government held title to approximately 28,000 patents, of which fewer than 5% were licensed to industry for development of commercial products according to the General Accounting Office report “Technology Transfer, Administration of the Bayh-Dole Act by Research Universities,” issued on May, 1998
.

From the goals of the Act under its Section 200 and the provisions established under section 202(c)(3) and 202(c)(5) 
 arrives an implied duty to pursue the commercialization of government-funded scientific inventions that is imposed on all researchers who contract with the government, referred to as grantees or contractors. “The result is a “use it or lose it” policy, whereby government contractors must take steps to reach ‘practical application’ of their inventions and comply with all requirements under the Act, or be subject to the government’s right to intervene and assume ownership.”
, the so called march-in rights, related to the objective of to protect the American public against unreasonable use of government-funded inventions. This represents the conservation of an evolution in innovation policy originally developed under the Nixon system.

In the same year that the Bayh-Dole Act was enacted, the Congress enacted the Steven-son-Wydler Act to foster efforts and institutional arrangements to expand the role of the government as a licensor of its own patents – generally originated in federal laboratories that faced barriers such as insufficient funding for technology transfer activities, lack of professional recognition and of a reward system to employees that devoted their time to patenting activities, lack of a clear authorization or mandate to engage in technology transfer.
 

Other major efforts to promote technology transference of results funded by government, and to foster and give institutional support for entrepreneurship flourish in the USA society were: the Federal Technology Transfer Act of 1986, the National Competitiveness Technology Transfer Act of 1989, the National Technology Transfer and Advancements Act of 1995 and, finally, the recently enacted America Competes Act of 2007
.  The Bayh-Dole Act does not exist in a vacuum but instead in an ecosystem of interlocking incentives and national legislation. This strand of the Triple Helix is itself a complex system of its own.

II.3. Criticism, Support and Uncertainty 

Since it was enacted, the Bayh-Dole Act has been a target of criticism, support and confusion.  The critics raise growing concerns that patents on publicly funded academic research and the practice of exclusive licenses may hinder innovation and scientific progress instead of fostering it, and that these practices radically change the University culture by shading its main goals towards patenting, licensing and commercialization. Finally, some also argue that Universities should play a more central role in fostering socially responsible practices related to the widespread dissemination of technology to combat the gap related to better conditions of life – mainly related to access to medicine and health care technologies, among others - in developing countries.

In the first group of critics, some note that in a rising number of examples, it is questionable that the patent issued to Universities met the requirements of patentability in the first place and present sufficient disclosure and enablement. As commented by Rai and Eisenberg, after the 1980, mainly after the permissive Chakrabarty case
, the Supreme Court’s expansive approach to patent eligibility and the relaxed standards (such as proof of practical/specific utility and the proof of lack of obviousness
) applied by the Federal Circuit allowed the rise of patenting of incremental biomedical research advances and research tools, moving upstream proprietary claims “from end products to cover fundamental discoveries that provide the knowledge base for future product development” and, consequently, narrowing the gap between fundamental research and commercial applications
. For these authors, the Bayh-Dole plays a problematic role by not drawing distinctions between inventions that lead directly to commercial products from the ones that are fundamental advances (such as DNA sequencing) to enable further scientific studies. The result is the erosion of open science and the public domain, the raise of deadweight losses, fundamental uncertainty and transaction costs related to licensing negotiation and grants
, which may result in a fragmentation and overlapping of intellectual property rights, and hinder innovation in the biomedical field in the long run, characterizing the so called “tragedy of the anti-commons”
. 
This first group also raises criticisms related to the restriction of the research exemption rule after cases such as Roche Products Inc v Bolar and the more recent Madey v Duke University
. Critics of these findings argue that “the Court’s decision will have a significant chilling effect on academic research and fails to recognize adequately that the purposes of the patent system include facilitating research into patented subject matter by persons other than the patent holder”. Additionally, the National Research Council of the National Academies has declared its conclusions in respect to these cases that “formal research enjoys no absolute protection from infringement liability regardless of the institutional venue, the purpose of the inquiry, the origin of the patented inventions, or the use that is made of them”.

A background paper published by the OECD
 points out important effects of the research exemption that should be taken into consideration when ruling including: (a) to subsidize collection of information to enable prosecution of a patentee that may have acquired an invalid patent; (b) to subsidize extension or improvement to the invention within the same technological trajectory; (c) to subsidize application or adaptation of the invention within a different technological trajectory; (d) to subsidize the process of inventing around the patent; and (e) to subsidize expansion of knowledge of the user more generally. 
The second group of criticisms is related to the sensitivity of importation to Universities of alien business cultures with profit-oriented approaches. The concerns of these critics are related to the possible impact of this cultural change (expressed by the focus of professors, researchers, and students – supported and encouraged by University TTOs and by possible future economic gains based on royalty distribution – on hunting for patenting, licensing and commercialization) on the traditional goals of education, creation and distribution of knowledge, and focus on basic research that Universities were created upon, subverting the public’s support for Universities.

The following passage illustrate this pool of criticism: “For a century or more, the white-hot core of American innovation has been basic science. And the foundation of basic science has been the fluid exchange of ideas at the nation's research universities. It has always been a surprisingly simple equation: Let scientists do their thing and share their work and industry picks up the spoils. Academics win awards; companies make products; Americans benefit from an ever-rising standard of living. That equation still holds, with the conspicuous exception of medical research. In this one area, something alarming has been happening over the past 25 years: Universities have evolved from public trusts into something closer to venture capital firms. What used to be a scientific community of free and open debate now often seems like a litigious scrum of data-hoarding and suspicion.”

In this respect, some also express the concern that licensing practices may restrict the dissemination of academic research by leveraging the time of secrecy in other to avoid lack of patent novelty and/or the trigger of the statutory bar
 or to avoid problems related to obviousness
. For instance, one study shows that academics tend to withhold the presentation of their research results and data until they are substantially completed, decreasing the exchange of data under traditional mechanism of open science
. Another study that collected and analyzed data related to the period of 1991 and 1999, from 102 Universities, finds that “academic research and inventive activity respond to monetary incentives”, that “the response to incentives is much larger in private universities than in public ones.” and also that “technology licensing offices are more productive in private universities suggesting that private institutions have more effective, commercially-oriented technology transfer activity” 
. 

However, other studies shows that the academy still gives more relevance – and time – to other kinds of knowledge spillovers, such as publications, conferences, and direct consults to companies. For instance, one study
 based on a 15-year period and focus on two departments of MIT, a university that presented a 400% increase in patenting in 1997 (130 patents) in comparison to 1983 (26 patents), shows that “[t]aken together, these results are consistent with much more prior research, and with the hypothesis that patenting and licensing constitute a relatively small channel for transfer of knowledge from academia to the private sector.”
 

	Figure 4
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This study cites a professor with considerable patent portfolio and license experience who dismisses the idea that these activities should be used as an important measure:

“I don’t think these [patent counts] tell you very much. I don’t care too much for patents. I wouldn’t have even bothered to patent most of these things that are on your list. Most of those were patented by scientists from Japanese firms who were visiting my lab for 6, or 12, or 18 months. That’s why I am listed as a co-inventor. They file these patents to show their companies that they are doing work here, but I don’t think they really intend to do anything with them. I certainly haven’t received a penny from any of these patents.”
 

The study also shows that patenting is a mechanism among many, representing 7% in terms of the perception of relative importance of knowledge distribution channels among professors.

	Figure 5 
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Another important finding from Agrawal and Henderson is the observation of a “significant variation in terms of the particular firms that employ the various channels”, concluding that “different firms employ quite different channels for gaining access to MIT-produced knowledge. These results are preliminary, but they are consistent with the hypothesis that a focus on those firms that cite or that collaborate in writing MIT patents may not accurately represent the set of firms that gain knowledge from MIT.”
 

Confirming these findings, Mowery and Sampat in commenting Cohen et al. find that “Although pharmaceuticals once again is unusual in its assignment of considerable importance to patents and license agreements involving universities and public laboratories, respondents from this industry still rated research publications and conferences as a more important source of information. For most industries, patents and licenses involving inventions from university or public laboratories were reported to be of little importance, compared with publications, conferences, informal interaction with university researchers, and consulting.”
 Their comments are illustrated by the following table that the study developed with Cohen et al (2002) as the source:

	Table 1
:
Importance to Industrial R&D of Sources of Information on Public R&D (including University research)
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The third group of criticisms calls the attention of Universities for their duties related to the implementation of “socially responsible licensing programs.” Since the last decades have seen unprecedented progress in the development and application of technology and science with great possibilities for addressing the constant threats of hunger and food security, epidemic and other diseases, as well as environmental disturbances, some argue that this progress has not been translated into better living conditions for the majority of the people in the world
. Implicit in the semantics of this argument however is that all other licensing previously has been socially irresponsible.

This global health and medicines access crisis is the result of increased microbial resistance to older medicines, discontinued production of unprofitable existing medicines, and the prohibitive price of many drugs (made worse by selective pricing discrimination among countries)
. In addition, very few new drugs are being developed to tackle major diseases affecting people in poor countries. Many other factors also contribute to the problem of limited access to essential medicines, including logistical supply and storage problems, substandard drug quality, and the inappropriate selection and use of drugs.
 Thus it is not simply a legal problem but the law is a potential leverage point.

In this context Universities and other research institutions play a crucial role, since as much as forty to fifty percent of the drug industry’s new products may rely at least in part upon recent academic research
. Student groups such as the Universities Allied for Essential Medicine and public health groups such as Oxfam and Doctors Without Borders are applying pressure to universities to use that role of early-stage research licensor to help close the access gap by adopting two main strategies: different patenting approach in developing countries (such as no patenting or a promise to not sue) or, when a patent is obtained, the adoption of social responsible licensing approaches. 

The Socially Responsible License approach, of which the UEAM Equitable Access License the University of California-Berkeley “socially responsible principles”, and to some extent, the Science Commons Material Transfer project, are examples, is based on the success of the Free Software and Free Culture movements in achieving social aims through the use of “open licensing” of intellectual property.

From discussions held by the Yale University Center for Interdisciplinary Research on AIDS, the principles below emerged as a guide for Universities when patenting and making licensing decisions:

“University research is intended to advance the common public good, a primary element of which is the advancement of health;

Global public health concerns need to be an important part of patenting and licensing decisions; The success of patenting and licensing programs should be measured according to their impact upon public health; University intellectual property policies should be implemented in a manner supportive of developing countries’ right to protect public health and, in particular, to promote access to medicines for all; Technology transfer to develop capacity in developing countries is an important part of universities’ mandate to advance knowledge and the social good.”

In turn, Bayh-Dole advocates argue that in its absence many results from federally funded research would remain in the laboratory. The Economist (2002:3) famously remarked that the act was ‘possibly the most inspired piece of legislation to be enacted in America over the past half century’ – that the legislation “unlocked all the inventions and discoveries’ funded by taxpayer dollars, so that ‘overnight, universities across America became hotbeds of innovation’”
.

Finally, another group of authors, presenting concerns in relation to the effects of extensive patenting practice in some fields, such as biomedicine, and calling for peer-patent review mechanisms
, affirm that is probably incorrect to say that the Bayh-Dole, and the change in patent-ownership policies, had a positive or a negative impact in the innovation process. These critics claim that other elements, such as structure and amount of funding and the science advances in some fields, may have contributed to the rise of University patenting before and after the Bay-Dole. 

Mowery, Nelson and others, in the their book Ivory Tower and Industrial Innovation, draw attention to their findings that much of what is accepted about the Bayh-Dole discussion is at least subject to important qualifications and reservations: “[There are important] … field-specific and invention-specific differences in the technology transfer process and the role of patents and licenses in this process. There is substantial variation across the cases in the importance of patents and licenses, the role of the university, the importance and involvement of the academic inventor, and even in the directionality and characteristics of the knowledge flows between university and industry.”

In assessing the effects of Bayh–Dole in the USA innovation history, we always will lack a compelling counterfactual: “What would have happened in the absence of this federal law, given the other trends operating in university finances and research after 1980?”
 Some conclusions can be drawn back from the book, such as that there is no clear break point in the data around Bayh-Dole. Even though it is true that the bureaucracy to support patenting and licensing in Universities rose after Bayh-Dole was enacted, as the AUTM data pointed in section XX of this paper points out, some Universities with old science tradition were patenting and developing commerce activity through public-private partnerships much before the Bay-Dole
, while some put much effort in this strategy only after the Bayh-Dole
. 

Secondly, the university-industry technology transfer goes beyond the incentive brought by Bayh-Dole and its unification of patent-policy ownership. It also reflects structural elements such as patent policy, mainly related to the above mentioned relaxed standards to allow patenting, antitrust policy related to the incentives for joint ventures and other horizontal arrangements in high-tech markets, for instance and, above all, the federal investments in research in the postwar era, as the graphic below shows
.    

	Figure 6


	[image: image7.emf]R&D Funding to Universities

$0.00

$5.00

$10.00

$15.00

$20.00

$25.00

$30.00

$35.00

196019651970197519801985199019951997199819992000200120022003200420052006

Years (double line indicates conversion to yearly)

$$ Invested (in billions of USD)




An important conclusion the authors arrived at, related to the contribution of the Bayh-Dole Act to the ‘New Economy’ in the United states in the 1990s, is that: “The contributions of U.S. universities to economic growth and innovation during the 1980s and 1990s assuredly were important, but no evidence suggests that these contributions were more important than they were during the 1930s or 1950s. Nor does any evidence “prove” that Bayh-Dole substantially increased these contributions or that any such expansion would not have occurred in the absence of this Act. The nature of these contributions and the channels through which they have been realized before and after the Bayh-Dole Act have been complex and have included much more than patenting and licensing. (…) the factors underpinning these important economic and innovative contributions are rooted in the structure of the US higher education system (…). US universities have been closely connected with the external groups (…). They have been relatively quick to expand new fields and techniques of science in areas of interest to their constituents in agriculture, medicine, and industry. In some cases, university patenting has facilitated technology transfer. But in many cases, transfer does not depend on the possession by universities of intellectual property rights.”
III. The international emulation of innovation policies and Bayh-Dole 

“In the contemporary world, withdrawal and involvement are  
not the alternatives. State involvement is a given. 

The appropriate question is not ‘how much’,

 but ‘what kind’”
Peter Evans

As seen above, although patenting at American Universities occurred before 1980, it has since increased sharply. Between 1993 and 2000, USA universities were granted more than 20,000 patents and over this period, some of these academic patents have generated millions of dollars in academic revenues and have spurred the creation of more that 3000 new companies, according to AUTM. The foreign audience, and the foreign policy makers in particular, when observing these numbers see the fortification of relational links and institutional structures via the reinforcement of the patent system and definition of patent-ownership policies as an obvious pathway for structuring national innovation systems for development, without taking too much into consideration the specificities of each National Innovation System. However, the generation of these arrangements is in general focused on the “Traditional Innovation” pathway, which, because of its constituencies, calls for a strengthened patent regime. 

The international emulation started with policies focused on public-private partnerships through the implementation of consortia and later through the use of University spaces as incubators. However, the expansion and centrality that the TRIPS-style regime assumed in the second half of the 1990s, summed with the national and international pressure related to Intellectual Property protection definition and enforcement, turned the eyes of policy makers to the role of innovations generated by government sponsored research and the possibilities of appropriability through a reinforced IP regime. 

Asian countries are regularly cited as clear examples of the NIS success, but in Latin America, after some decades of focus on industrialization by import substitution, a different line of reforms based on opening the economy started to happen. However, as mentioned by Arocena and Sutz (2000), when analyzing the emergence of a National Innovation System in Uruguay, Latin America policies differ from East Asian by their focus on the opening of the market without replicating the emphasis on the “most ample reach of education at all levels, the constant raising of R&D spending and the institutional setting to pursue technology upgrading and innovation.” Also, in terms of the industrial protection “while [in] the Latin American protection was a ‘frivolous’ one, the East Asian policies were ‘a careful, selective and lucid protection directed to the national industry process of learning’”
 

The rising focus of the OECD on innovation policies expresses this cross-pollination of policies on innovation and patent-ownership policy of government funded research. The “Growing for Growth” OECD report from 2006
 is a clear example of the attention of the international community, mainly the economic policy domain, to the impact of science, technology and innovation in driving economic growth. This is certainly not the first time the OECD has studied the links between innovation and growth, but in the words of Jerry Sheehan, a senior economist in the Science and Policy Division of OECD, “this work differs in that it takes a broad perspective that considers both innovation-specific policies (such as R&D funding and support for university-industry links) and more general economic policy related to competition, education, and financial and labor markets. The report shows that both types of policy are important to innovation performance and offers country-specific recommendations for improving policy.”

Another step of the OECD was a mandate by the Ministerial Council, in a meeting in May, 2007, to develop an Innovation Strategy
, recognizing the growing political importance of this policy area and aimed at providing governments with a stronger evidence basis and good policy practices to reform and strengthen their policies towards innovation, including in helping them address new policy questions. The mandate is based on conclusions that innovation is part of the response to globalization and can help address several important challenges, such as how to move up the value chain, how to enable countries to compete and increase productivity growth and help to address environmental and social challenges, such as climate change, energy security, health, water, among others. The Council argued that innovation should be based on new opportunities offered by global economy and on the sharing of best practices to strengthen policies and policy delivery.

The OECD Innovation Strategy intends to: (a) develop new facts and evidence depicting innovation performance in OECD countries, based on statistical, empirical and thematic analysis; (b) provide explanations for the differences in performance across OECD countries, pointing to the main factors and policies affecting innovation performance; (c) develop comprehensive and forward-looking policies to strengthen innovation, involving good policy practices and recommendations and also seek to address new dimensions of innovation, e.g. how to foster nontechnological innovation.

In this cross-pollination of policies related to “how to create more indigenous IP and how to increase national innovative capacities” and fostered by efforts to replicate the systematized – through country studies strategy – “National Innovation Systems” of the OECD, the choices have in general the same focus: “establish funding mechanisms to increase research and development (public and private); reform higher education and vocational training systems; facilitate linkages between public sector research and private firms; enhance the capacity of university researchers to gain private rights over publicly funded innovations; modify regulations that impede the movement of scientists between public and private sector; create new (and restructure existing) ministries of science and technology; and so on”
 Again, this is a set of policies derived from the Helix, but only conceives of the user-innovator in passing, as the scientists working in an institution inside the Helix. 

IV. The Brazilian Case 

As we have seen in the case of the USA, the OECD, and Uruguay, the Brazilian innovation system and its related policies to foster the relation between University-Companies-Government is not something new. The government has been experimenting, with varying levels of intensity, with different policy approaches since the 1940s. However, its first efforts were more focused on the transmission of knowledge from the University to Government owned companies. 

Efforts to replicate the systematized OECD-like National Innovation Systems and examples such as the USA, which put the private owned company and the institutions related to intellectual property rights in the center of attention, are recent. These efforts are directly related to the policy approach chosen by the government since the privatization period, when almost all government-owned companies were sold to private (in majority, foreign – see picture below referring to the inflow of direct foreign investment during this period) companies, bringing an emphasis on the open market, competition policies and antitrust, with the State as a regulatory force. 

	Figure 7

Direct Investment in the BRICS countries (1980-2002)
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Another recent initiative strives to clarify and reduce the legal constraints, such as the necessity of public auctions in cases related to public universities, to transfer technology from University to Companies, under the form of patents. Specifically, they are published in the 2002 White Book on Innovation
.

The current policy framework (Industrial, Technological and Foreign Trade Policy or PITCE) was launched in 2003 and focuses on the promotion of R&D activities in the business sector, aiming at better integrating innovation into the government’s industrial and foreign trade policies. Recent legislation, enacted in 2005, introduced new tax incentives for innovation as part of a broader package for reducing the tax burden on the business sector (Law of Good) and facilitated sharing of intellectual property rights (IPR) proceeds between businesses and public universities and research institutions (Innovation Law).  Given this, what is the ecosystem of historic policies on which Brazil’s NIS rests?

IV.1. little about the Brazilian national innovation system (or the lack of one) history

The period until 1946 was focused mainly in the export of commodities, such as agricultural products. The period of 1947-1964 was the period where the focus changed to science and technology with a focus on industrialization based upon the development of civil engineering and steam power energy generation. The “Plano the Metas” (1956-1961) was the ambitious policy framework during that period. 

In 1951, CNPq (National Research Council, now known as the National Council for Scientific and Technological Development) – the first agency with the goal to promote research in all areas of knowledge – was created. However, it was just during the military period that a national innovation system was institutionalized. The government adopted the PED (Strategic Development Plan), creating three governmental funders: FUNTEC (focus on stipends for university researches and technicians), FINAME (focus on industry) and FINEP (focus on project grants). 

During 1968-1969, the PED generated the SNDCT (National System for Technology and Science Development) from which three plans were structured: PBDCT (Basic Plan for Technology and Science Development) I, II, and III, from 1973 and 1985. In 1985, the Ministry of Science and Technology (MCT) was first created and centralized the control over FINEP and CNPq agencies. The majority of public laboratories focused on R&D (similar to the US National Laboratories system) were born around this period, such as EMBRAPA in 1973 (with focus in agricultural and sustainable development) and CPqD in 1976 (with focus in telecommunications), and the policy foci were the import substitution development policy and protectionism, associated with trade barriers and entry regulations in order to favor regional development of an industrial base.

During that period, FINEP managed the most important fund at the national level: the National Fund for the Development of Science and Technology (FNDCT), created in 1968 and surviving into the 1990s.
 “After a period of plenty during the 1970`s, the FNDCT endured almost two decades of leaner resources. The instability of financial sources, above all the National Treasury, became the biggest challenge for Brazilian research. This aspect of research funding had been viewed not as a sign of volatility but simply as its normal state in Brazil.” 
 

	Figure 8

FNDCT in millions of Reais
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Also in 1968 the public university system passed through a significant reform that resulted in the creation of federal universities in all Brazilian states and also the requirement of exclusive dedication of professors to the university work.

	Figure 9
:

Distribution of Federal Universities
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Under the Science & Technology policy during the program of import substitution development policy, as affirmed by Lahorgue
 et all: “some good results were obtained in developing endogenous technology, in fields like oil production, telecommunications, information technology and aviation. In addition, graduate programs were established in all major public universities and in a few Catholic universities, making research an explicit academic mission. However, the private industrial sector didn’t benefit from that knowledge production, by a linear transfer of knowledge.” 

The National Developmental Bank (BNDES) started to support the policies of the MCT and changed its credit policy to fund industries. However, the focus was kept onto traditional sectors such as cellulose, textiles, chemistry, which are reminiscent of the early focus on commodities export. This also may be the reflection of the leaner funding sources available, which lead the decision-makers inside the funding agencies to opt for “groups of excellence, avoiding the alternative solution of massive dilution of resources.”  For the new or non-consolidated groups “stagnation would be one of the best outcomes.”   

Lahorgue et all also find that “it was not until 1982 that an office for technological innovation was established at the CNPq, to promote innovation at universities and research institutes, encourage the transfer of results to industry and do technological forecasting. Technological Innovation Centers (NITs) were established at twelve universities and research institutes, as intermediary organizations with the task of protecting intellectual property and creating various university-industry links.”
  

The 1990s, however, was marked by a deconstruction of the previous approach and by a focus on antitrust policy and the open market as the primary stimulus for innovation; privatizations through the PND (Programa Nacional de Desestatização); and an approach where government does not act as an inductor of innovation through funding or substantial tax waivers. A result of this approach was a drop in the availability of public funding to Universities and, primarily, to companies with some innovation capacity. 

The policy framework for this, launched in 1990, was the PICE (General Directives for Industrial and Foreign Trade). It was based on economic deregulation, competitive stimulus and it opened Brazilian markets for foreign competition. However, during the period of 1995 and 2003, the PICE was abandoned and Brazilian heard the following phrase from the head of the Treasure Ministry, Pedro Malam: “The best industrial policy is not to have an industrial policy”. The result is that, during the period of 1998 and 2000, less than 10% of the Brazilian companies that could develop innovative activities
 were receiving public funding. 

	Figure 10
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Critics of this policy approach argued that the farther a country is from the dynamic centers, the more it needs a consistent policy of industrial development focus, especially in strategic sectors related to technology and science. “Antitrust’s domain is intrinsically limited. Antitrust is not the nationalization of industry, which would reflect a decision that only direct government operation can provide the desired result. Antitrust also is not direct, extensive regulation of industry, an alternative that has been enacted for some public utilities. Rather, antitrust supplements or, perhaps, defines the rule of the game by which competition takes place.”
 

Ha-Joo-Chang calls for a “selective industrial policy”
, a policy focus on some particular industries capable of achieving outcomes that are perceived by the state to be efficient for the economy as a whole. However, by then, Brazil had to deal with: the lack of the necessary funding and the investment needed for innovation and international competition; lack of stakeholders with entrepreneurship capacity and a serious technological gap.

Concurrently, in 1994, a policy under the PDTI (Program of Industrial Technological Development), enacted by the Law 8.661/1993, provided tax incentives related to investments in R&D and professional development. By the end of 2004, almost 275 projects were approved by the government, among industrial and agribusiness activities, totaling R$ 254.9 millions in tax waiver. But those incentives were not considered sufficient for the whole economy. 

However, it is interesting to note that, while the federal government was getting farther and farther from the Universities, “a significant power has been since devolved to the regional level with municipalities and states demanding a fair distribution of science and technology recourses and willing to commit some of their own to innovative initiatives.”
       

Thus, as Lahorgue et al points out, during 1985-2005, Brazil underwent “a transition from a top down innovation system to an innovation system operating at various levels: municipal, regional, national and multi-national, with initiatives arising from new actors, especially universities and industrial associations.” For the first time, Brazilian universities started to see the birth of technology transfer offices (TTOs), technology transfer complex entities (TTCUs), incubators
 and science parks and a proximity to the triple helix model of innovation, in the substitution of a Sabato like approach. 

Thus, similar to what happened in the USA, the constituency of TTOs in Brazilian universities pre-dated the Innovation Law of 2004 that institutionalized, from a top down approach, the need for clear institutions to transfer results of government-funded research from the universities to companies. Actually, by 2004, 30 TTOs had been established, being the majority (70%), in public universities.     

“Brazilian universities created technology transfer offices technological (TTO) with the following objectives: 

•contact the businesses to prospect transfer opportunities; 

•identify the available technologies in the university that could be transferable; 

•support the negotiation and the elaboration of the technology transfer contracts; 

•elaborate studies of economical viability of the inventions of the university as support to the decision on patenting; 

•accompany the implementation of the contracts; 

•prospect the financing sources for projects of R&D; 

•do the institutional marketing; 

•protect the intellectual property of the university (patents, trademarks, etc).”
 

However, during that period there was no clear federal policy related to the appropriation of public-funded research or a clear role of the University as an inductor agent of innovation. Nonetheless, Universities and other institutions such as public laboratories present a history of patenting activity since the 1970s and that, actually, between 1990 and 2000, three public universities (UNICAMP – University of Campinas, USP- University of Sao Paulo and UFMG – Federal University of Minas Gerais) and two public research institutions (EMBRAPA and Fiocruz) appeared in the top 20 patentees. 

	Figure 11

Evolution of University Patents (1979-2004)
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The graphic above presents some limitations, since during the period before the Innovation Law of 2004, each agency had its own patent ownership policy under a case by case analysis and, in general, the result was a net of co-owned patents. It is also true that many professors, researchers and students receiving public funds, grants and stipends applied for patents in their own names or in co-ownership with the public agency, such as FAPESP, in Sao Paulo state, and CNPq, at the federal level. 

In terms of publications and PhD graduates, the funding received by Universities and researches produced more than 15777 articles in indexed scientific journals in 2005 (about 1,7% of world production) and an increase from 554 PhD graduates in 1981 to 8856 in 2004
, from which just 26% work in the business sector (against almost 80% in countries such as Korea and USA).
 

	Figure 12

Researchers per thousand total employment in 2003
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Additionally, the focus of the educational system in its traditional mission and the lack of an intellectual property (IP) culture
, reflected in the lack of IP courses in law schools or other undergraduate or graduate courses until recent times, may have contributed to this context of low preference for private appropriation through patents of knowledge produced inside the University environment.  
	IP classes in Brazilian universities in 2002


	Law
	Engineering
	Management
	Informatics
	Accounting
	Economics
	Others
	Total

	8
	3
	2
	2
	1
	1
	3
	12

	66,7%
	25%
	16,7%
	16,7%
	8,3%
	8,3%
	25%
	46,2%


Branca Terra, observing this situation, affirmed that: “Even tough the patent is considered a indicator of technological productive, in Brazil, this application is problematic, because of the industrialization and development model adopted in the past, that privileges the importation of technology [after the period of import substitution development policy] instead of the local creativity. Add to that, the exclusion of patentability in medicine, chemical compounds and food in the Industrial Property Code of 1972 – just recently changed [in 1996 and other TRIPS-related amendments in 1997]. By its turn, the public funding agencies and institutions center their evaluations of researchers’ productivity in their publications, not recognizing patents as an indicator. Because of all these reasons, the Universities and the research institutes present low patenting activity.”
  To these factors, we should also add the low quality of patent applications, the cost of applications, the uncertainty of the process, the backlog of almost 4 years in 2004 (a reduction from a 7-year backlog in 2000
) and the difficulties of researchers and universities to “enter” the patent system because of the lack of accessible channels to the INPI
. 

IV.2. The Brazilian National Innovation System 

With UNESCO’s support, the Minister of Science and Technology elaborated, in 2001, the “Project of Strategic Directives for Science, Technology and Innovation in a 10 years-horizon”. (DECTI) The main objective of this project was the creation of the institutional basis the MCT would need to establish policies, guidelines and strategies for the development of science, technology and innovation in Brazil.

The activities of the Project seek to internalize and foster the production of knowledge in Brazil, and, simultaneously, put this knowledge at the service of social inclusion and of improvement of quality of life throughout the Brazilian territory. 

The DECTI had its implementation started in 2001 with estimates of duration until 2008 and has five main foci
: 

· “In the path of the Future”: focused in education to science and technology and the advancement of knowledge; 

· “Quality of Life”: focused the impact of scientific and technological development on the citizens and on the environment, with views to promotion of sustainable development; 

· “Economic development”: focused on Science and Technology from the economic angle - producing goods and services in a society marked by serious regional and social inequalities;

· “Strategic Challenges” - focused on major programmes of impact for the next decade, such as the information society and biotechnology, in projects mobilizing national and strategies of economic exploitation of the Brazilian borders, and

· “Institutional Challenges” - focused on the legal, institutional and organizational challenges to be overcome.

Under the DECTI, regional meetings were held with representatives of the government, academia, and companies. During these meetings characteristic innovation capacity in each region of the country and the barriers to development faced were identified
. 

The current Brazilian national innovation system is complex and intricate, and evolves and gets even more complex day by day, presenting national directives parallel to a case by case implementation of patent-ownership policies inside agencies and universities. 

Efforts to promote inter-governmental coordination are being undertaken through the National Council of State Secretaries for Science, Technology and Innovation (CONSECTI) and the National Council of State Research Agencies (CONFAP) in many policy fora, especially in the National Council of Science and Technology (CCT). The CCT, an advisory body to the Presidency, is entrusted with a policy coordination role, while the Ministry of Science and Technology (MCT) acts as an executive body with the assistance of FINEP, CNPq and CGEE (a center for strategic studies). 
	Figure 13: Institutions of the Brazilian National Innovation System
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The industrial policy is formulated by the Ministry of Development, Industry and Trade (MDIC) through CNDI (National Council for Industrial development) and ABDI (Brazilian Agency to Industrial Development). CCT and CNDI are also responsible for the coordination among these agencies and policies led by MCT and MDIC. 

One of the first initiatives of the government was the enactment of the Innovation Law (Lei 10.973/04), in constant debate, the Law of Good (Lei 11.196/05), and the 21 sectoral funds. It is also worth noting the 2007-2010 Action Plan (PAC). One of the PAC’s objectives is amplify the innovation capacity in companies increasing the private investment in technology from 0,51% of the GDP in 2007 to 0,65% of the GDP in 2010 and to increase the public funding to R&D from 1,02% of the GDP in 2006 up to 1,5% in 2010. The other objectives of the plan are
:

· expand, integrate, consolidate and modernize the National System of Science and Technology and Innovation (SNCTI), acting in conjunction with state governments to enlarge the national scientific and technological base with focus on:

· Training of Human Resources for C,T&I; 

· Infrastructure and Promotion of Scientific and Technological Research;

· act decisively to accelerate the development of a favorable innovation environment in enterprises, strengthening the Industrial Policy, Technology and Foreign Trade (PITCE);

· Support for Technological Innovation in Business; 

· Encourage the creation and consolidation of companies in Intensive Technology. 


· strengthen the activities of research and innovation in strategic areas for the country sovereignty, especially: 

· Areas Carriers of Future: Biotechnology and Nanotechnology; 

· Information and Communication Technologies; 

· Supplies for Health; 

· Biofuels and Biomass; 

· Electricity, Renewable Energy and Hydrogen; 

· Oil, Gas and Mineral Coal; 

· Agribusiness; 

· Biodiversity and Natural Resources; 

· Amazon and Semi-Arid; 

· Meteorology and Climate Change; 

· Space Programme; 

· Nuclear Program; 

· National Defense and Public Security
. 
· promote the popularization of science and education, universal access to 
goods generated by science, and dissemination of technologies for improving conditions of life by:

· the popularization of C,T&I and Improvement of Science Education;

· appropriation of technology for social development.

It is important to draw attention to the interconnection between policies with focus on science and technology and the policies of industrial development, something new in the Brazilian experience taking into consideration the last two decades
. Brazil is also leading the change in the MERCOSUR, by exporting its model.

IV.3. The Brazilian Innovation Law

The Brazilian Innovation Law (BIL) – joined by the Law of Good related to tax incentives – is the regulatory framework for the Science and Technology policy described above. As mentioned, its main inspirations were the USA Bayh-Dole Act and French Loi Sur L’innovation et la Recherché (Law no. 99-587), and in a lesser scale the 1948 National Research Development Corporation from UK, the 1996 Bundesministerium fur Bildung und Forschung – Patentinitiative from Germany and the Japanese 1998 Law to Promote Technology Transfer from universities to Industry
. 

After the French Innovation Law the representative Roberto Freire presented a law project to an innovation law in 2000. This version, however, was tabled by the order of the president in January of 2001. The president presented a new version of an innovation law in May 2004, requesting urgent analysis. After 22 changes, the Innovation Law was approved in December 2004
.  

From the discussions related to the law project, it is interesting to observe the aspirations for a national position through the adoption of international models. The project’s rapporteur commented in November of 2004: “The intellectual property related to the results will belong to the institutions in the proportion of the investment each of the participants made. This is something new in Brazil, but it is not in the USA, and in all countries of Europe and Asia. (…) So, if a scientist who works in a public University could develop a scientific project or a private company, we would get paid; it is not because that he is a state employee that he can’t exercise a paid activity in a private company. (…) The participation in the intellectual property will be secured (…) It is like that that things work in the ‘First World’. (…) Obviously, Brazil needs to walk in this direction, and today we take a big step, in this house, in order to arrive in the ‘First World’ of science.”
         

The representative of the Workers Party, Aloizio Mercadante, had the following comments about the law’s project: “Brazil is improving very fast in the pure science production, with the publication of articles in international journals, with thesis being presented and published, both indicators recognizing our intellectual production. But in relation to the applied science, particularly in the recognition of patents, 
our production still leaves much to be desired. This points out that the linkage between the networks of research institutions and the world of production, the companies, has to be treated as institutional problem, allowing an articulation that give incentives to the use of science and technology to increase efficiency, competitiveness, stimulating investment and employment, in a world in which science and technology are determining factors of production, efficiency and competitiveness of enterprises.”

The article 1° of the BIL establishes that the objectives of are the creation of incentives “to innovation and to scientific and technological research in the productive environment, aiming to capacitate and achieve technological autonomy and industrial development of the country, in the terms of articles 218° and 219°
 of the Constitution.”    

The BIL can be structured in 5 big groups of norms: 

1) The conception of an environment able to foster strategic horizontal partnerships among universities, science and technological institutes and companies. Articles 3° (general purpose), 4° (encourages public and private companies and ICTs to share research staff, funding and facilities, including scientific laboratories, something that was previously forbidden on the grounds that it meant that public funds would be subsidizing private business), 5° (partnerships to constitute legal person in a specific R&D field) and 9° (constitution of non-incorporated partnerships) are the main ones in this group;

2) Stimulus to the participation of science and technology institutions in the innovation process, covering articles 6°, 7° and 8° that allows the science and technological institutes (ICTs) and Universities to execute technology transfer agreements and patent licensing; articles 14° and 15° that allows the flow of professors and researchers to the private sector (changing the old rule that asked for exclusive dedication, with flexibility of 8 weekly hours); and article 16° that asks for the constitution of TTOs-like centers (called by the Law as Nucleus of Technological Innovation – NITs) in all public Universities;

3) Norms to stimulus the researcher-inventor. It covers articles 8° (§ 2°, 3° and 4°), 11°, 12° and 15°. Under these norms, the researchers tied to the ICTs can benefit from the financial outcomes of the services provided under the Art 8°, beyond the normal return. Similarly, as inventor, the researcher will participate in gains from the commercial exploitation of his or her creation. It is also allows the direct payment by public agencies of scholarship for ICTs’ researchers working in partnerships with enterprises, and also allows the researchers to directly explore their creations through the creation of new companies. In this last case, the researcher keeps its link with the ICTs under a regime of an unpaid license of 3 years (something like a 3 year-sabbatical without his normal activities remuneration). 

4) Encouraging innovation in the company. Art 19° determines that the Union (Federal Government), the ICTs and governmental-funding agencies will provide   
the necessary financial, human, material or infrastructure resources to meet the needs of nationals business involved in activities of research and development, according to the priorities of national industrial policy and technology. The funding will come as grants, and financial or direct participation in corporations. In the case of grants, the enterprise will be obliged to also invest in the chosen project.  Art 20° allows the State to induce innovation and production by directly contracting partnerships to satisfy governmental needs in a specific research field (exercise of the government purchase power). The law also determines that the public agencies carry out promotion of programmes to foster innovation in micro and small companies. Finally, through the provisions of Art 28°, the Act provides tax incentives to such companies;

5) Appropriation of knowledge under intellectual property rights: The main article under this group is 12° that brings an obligation of confidentiality in relation to projects that may result in appropriable technologies through patents. This reinforces the change of the character related to the production of knowledge by ICTs, that, instead of having the public domain has its default rule, is now subject to a primary rule of ownership. This area may also present critical consequences for the level of publications in ICTs, a matter that can be measured just in medium/long term, since the (unintended) major consequences of the BIL are still to be seen.

IV. 4. Who owns the patents in Brazilian Universities: Titularity versus Ownership in the Brazilian Context and its implications for a patent-ownership policy. 

Art 6° of the BIL authorizes the ICT to execute contracts of technology transfer and 
licensing. It also authorizes exclusive licenses. However, in this case, it asks the ICT to publish information related to the conditions of the license through a public edict to secure publicity (a principle that marks the Brazilian administrative law). However, as the Decree no. 5563/2005 which under its article 7° regulates the application of the law clarifies, there is no need for public auction. The article also allows non-exclusive licenses and in these cases there is no need for an edict, which allows the ICT to execute licenses directly. 

It is important to mention that, concerning to the licensing and patenting process, the law gives major importance to the ICT’s TTOs (denominated NITs under the BIL, as mentioned above), since this is the institution inside the ICT responsible for managing the institutional innovation policy, measuring risks, planning the strategy of licensing and giving technical and legal opinions (article 16 of the BIL). This is also a relevant note to keep in mind, when we analyze the article 11 of the BIL, which allows the ICT to grant back the creator the right to pursue a patent application and to explore the invention.    


The BIL, nonetheless, imposes some restrictions related to the possibility of granting exclusive license in the cases of: (a) inventions related to national security
 and (b) inventions that are considered of “relevant public interest” by a Governmental formal and published act. The law, however, does not define what “relevant public interest” is. Conversely, this figure appears in the recent Brazilian history in two cases related to intellectual property rights: the compulsory license of the Efavirenz in April 2007
 and the researchers’ right to access biodiversity resources without the consent of the traditional community that has the title over the territory where the research is being developed, if the research does not envisage commercial exploitation
.    



Finally, this article determines that, if the licensee does not explore the licensed technology in a certain time, it faces the risk of having the license revoked. Thus, differently from the Bayh-Dole act, the obligation to exploit and commercialize is expressed in the law. 

However, the law does not specify that the ICT is the titular of the rights to explore the technology or to apply for a patent. The Decree just affirms, in its article 8°, that “The ICT may obtain the right to use or exploit the protected creation.” However, article 14° of the Decree gives us some guidance by saying that it is secured to the “creator” the minimum of 5% and the maximum of 1/3 of the economic results received by the ICT as a result of the contracts of licensing and technology transfer related to the exploitation of a protected creation that she was the inventor, breeder or author, observing the established in the article 93° of the Law of Industrial Property (LIP) in convergence with concepts brought by the BIL. The rule of 1/3 is not new in the Brazilian legislation; it was already established in 1998, under the Decree 2.553, that regulates public servants.

Article 2° of the BIL defines “creator” as the researcher that is an inventor (patent, utility model, industrial design), author (computer program) or breeder (plant variety), while defining “public researcher” as the military or civil servant tied to an ICT that has his or her job attributions related to basic or applied research. It also defines “independent inventor” as the natural person that is not tied to a public job such as military or civil servant, who is an inventor, author or breeder. 

It is therefore correct to say that the creator is the researcher that, alone or in co-authorship, determines the directions of the research and that takes the research decisions. Thus, not all public researchers will be the creator, since in addition to the power to guide the research, the creator is the author or inventor or the breeder, which means that her creation must be a technological development in products or process or its improvements. 

We now turn to the Intellectual Property framework in Brazil. Brazil has specific laws
 for each of the creations pointed above, and the BIL does not change, expressly, the main aspects of these rules as we’ve seen above, but rather, in practice asks for a more aggressive policy of assignment of inventions to Universities and control over the activities developed inside the ICTs that are now submitted by constant strategic evaluations and planning. 

Thus, for example, the Brazilian LIP, in its section related to Patents, establishes:

Article 6°: The author of an invention or of a utility model will be entitled to obtain a patent whose property will be guaranteed to the author under the terms and conditions in this law.

§1° Unless proven otherwise, the applicant is presumed to have the right to obtain a patent.

§2° A patent may be applied for by the author, its heirs or successors, by an assignee or by whomever the law or a employment or service contract determines to be the owner.

§3° When an invention or utility model is created jointly by two or more individuals, the patent may be applied for by all or anyone of them, providing that all inventors are fully identified in the application to guarantee respective rights.

§4° The inventor will be named and qualified, but may request his authorship not to be disclosed.

Thus the default rule establishes that the creator is also the titular of the patent ownership right. However, the law clarifies, that certain conditions, the ownership will be granted to the employer or will be shared:

Article 88° - An invention or utility model will belong exclusively to the employer when it results from a work contract being executed in Brazil and the object of which is research or the exercise of inventive activity or when such results from the nature of the services for which the employee was contracted.

§1° - Except when there are express contractual provisions to the contrary, remuneration for the work to which this article refers will be limited to the salary agreed upon.

§ 2° - In the absence of proof to the contrary, an invention or utility model for which a patent is requested by an employee within 1 (one) year from the extinction of the contract of employment will be considered as having been developed while the contract was in force.

Article 89° - An employer, who is the proprietor of a patent, may grant the employee, who is the author of the invention or improvement, participation in the economic gains resulting from the exploitation of the patent, as a result of negotiation with the interested party or as provided for by a norm of the undertaking.

Sole Paragraph - The participation referred to in this article will not in any way be incorporated into the salary of the employee.

Article 90° - An invention or utility model developed by an employee will belong exclusively to the employee provided that it is unconnected to his work contract and when it does not result from the use of resources, means, data, materials, installations or equipment of the employer.

Article 91° - The ownership of an invention or utility model will be common, in equal parts, when it results from the personal contribution of the employee and from resources, data, means, materials, installations or equipment of the employer, without prejudice to express contractual provisions to the contrary.

§ 1° - When there is more than one employee, the part due to them will be divided equally between all of them, except when agreed to the contrary.

§ 2° - The employer will be guaranteed the right to an exclusive license for exploitation and the employee will be guaranteed fair remuneration.
§ 3° - Exploitation of the subject matter of the patent, in the absence of an agreement, must be initiated by the employer within 1 (one) year counted from the date of grant, under pain of the property in the patent being transferred to the exclusive ownership of the employee, without prejudice to the hypothesis of lack of exploitation for legitimate reasons.

§ 4° - In the case of assignment, any of the co-owners may exercise the right of preference under identical conditions.

Article 92° - The provisions of the preceding articles, as far as they are applicable, apply to the relationship between an autonomous worker or a trainee and the contracting undertaking and between contracting and contracted undertakings.

Article 93° - The provisions of this Chapter, as far as they are applicable, apply to entities of the direct or indirect and foundational, federal, state or municipal, Public Administration.

Sole Paragraph - In the hypothesis of article 88, a reward corresponding to part of the value of the advantages obtained as a result of the application or the patent will be guaranteed to the inventor, under the terms and conditions provided for in the statutes or internal regulations of the entity to which this article refers.

Thus, we understand, based on article 88° above, that the professor or researcher invested in a public position (military or civil servant) in an ICT, when hired for a specific project or under a specific grant, diverse from its normal activities under her academic freedom, is the inventor, and will have the right to attribution – have her name mentioned in the patent – however she will not be the owner. In these both cases (specific hire or specific grant), the ICT is the exclusive owner of the patent rights. 

This conclusion was already clear for some Universities even before the innovation law. University of Sao Paulo (USP), titular of more than 450 patents in June of 2007
, has an internal Resolution (n°. 3.428/88) establishing that USP will be the patent owner of inventions resulted from research undertaken in USP. The internal Resolution 3533/98
 establishes that the creator has rights to a share originated from the IP right over his creation and also, in later changes, that the department or research center the scholar is tied to need to be mentioned in the creation’s administrative registers. This right owned by USP can be held in co-ownership with the public agencies that funded the research
. 

Meanwhile, the Federal University of Minas Gerais (UFMG) also enacted a resolution in 1998
 determining a similar rule, but expressed including the inventions produced by its students. This resolution is under revision to incorporate some of the procedures mandated by the BIL, mainly to structure the rules related to partnerships with enterprises and the sharing of UFMG facilities and resources.  

The inclusion of students under this provision deserves criticism and clarifications, since students are not classified as employees. In these cases, the more appropriate rule would be submit students to the co-ownership of patent rights based on the rules related to the use of public university’s facilities and materials.  

In any case, under this situation, the ICT will have to remunerate the “creator” based upon the directives of the Decree that regulates the BIL (minimum of 5% and the maximum of 1/3 of the economic results), and as allowed by article 89° of the LIP. 

In a second case, under article 93° of LIP, the ownership will be shared by the ICT and the “creator” when the invention is the outcome of the “creator’s” normal activities, accomplished under his or her sole academic freedom, but when the process of creation was depended upon the use of ICT materials, infrastructure and facilities. This can be changed by specific contract determining a different ownership rule. In any case, the law expressly grants to the employer an exclusive license of the creator’s part on the rights, to the creator the law guarantee fair remuneration, which always will be limited, in the case in the servants’ case, up to 1/3. Thus, the “equal parts” expressly mentioned in article 91 is limited by the Decree that regulates servants. 

Finally, under article 90°, an invention or utility model developed by an employee will belong exclusively to the employee provided that it is unconnected to his work contract and when it does not result from the use of resources, means, data, materials, installations or equipment of the employer. This article is applied for creators that developed their creation in facilities in their houses, using their own equipment. Even though it is difficult to imagine the existence of a privately owned laboratory in a researcher’s house, this provision has a valorous contribution for the definition of ownership in creations highly dependent upon information and communication technologies, for instance, computer programs
 and creations in the bioinformatics field. 

These rules also regulate the appropriability and share of results related to creations resulted from partnerships between ICTs and enterprises under article 5°
 of the BIL. However, this article clarifies that the ownership of the patent will be shared between the Government or its authorized institutions, such as ICTs, and the private shareholders in the proportions of the capital invested. 

Finally, the article 8° of the BIL allows the ICT to render services to enterprises inside the goals of the BIL and the National System of Innovation. As seen above, the ICT, in this case, would be legally considered a contractor. Consequently, the creation’s ownership belongs to the company that hired the ICT for a specific project or consulting. If the parties agree upon royalties payment, the ICT is encouraged by this article to share it with the ICT’s researchers involved in the project as an additional remuneration, that, different from other cases, is considered for the researchers tax payments. 

IV.5. The ownership by Public agencies

As seen above, under the rules of the LIP, public funding agencies can retain co-ownership of the creations to which it has given financial support. For instance, in the 1990s, FAPESP (the state funding agency of Sao Paulo, state that congregates the biggest number in University-owned patents), was co-owner of 12 patents, a number that was up to 35 patents in 2003.
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Annual relation of the 50 biggest patent applicators, with relevance to Brazilian institutions
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Even not being between the 10 biggest patent holders, CNPq still figures in the 50 that have most patented among Brazilian institution, also presented an increasing number of patents hold under co-ownership structures. 

The BIL does not alter this picture, since it does not establish any express rule related to the transfer of the ownership retained by the agency to the University. 

However, differently from FAPESP, which is an agency for the state of Sao Paulo, CNPq is a federal agency under the Ministry of science and Technology (see Figure XX, above), which makes it much more directly affected by federal policies. The direct consequence is that, in June of 2008, CNPq enacted an internal resolution determining that it would grant exclusive licenses to the ICTs with which CNPq developed projects that resulted in a creation
. 

Under this resolution, CNPq revokes a resolution from 1998
, which established that CNPq would be the owner or co-owner of the creations resulted from projects CNPq ordered or from the activities of researchers and students that received grants or stipends (resources). Thus, this rule could be justified by the application of article 93° that open the door for the application of articles 89°, 91° and 92° LIP. 

The CNPq 2008 resolution (2008 Resolution) withdrew that rule by establishing that its norms will be applicable, in the extent authorized by law, to the ICTs that develop projects where researchers or fellows who received or were benefited by grants concede by CNPq. Article 2° of the resolution states the main norm, affirming that the authority to decide who owns the titularity or co-titularity over the creations supported by CNPq project’s grants and scholars’ stipends will belong to the ICTs. In turn, the ICT has to share with CNPq the financial gains received with the licensing and exploitation of the patent, up to a limit of 3% over the amount the ICT receives.  (However, the resolution does not clarify on what kind of activities CNPq will invest the share it will receive.) 
The text of the resolution, despite of its merit and the intent to give more liberty for the ICTs with eyes in the goals of the Innovation Law, has structural legal imperfections. The Agency cannot arbitrate that the ICT will decide who has the ownership over a creation. The LIP, under the articles cited and commented above, is the federal norm that has to be applied. The CNPq by giving grants and stipends provides what the LIP calls “resources”, which allows the activities that envisage a research, a publication or a creation inside the ICT. Thus, without the change of the LIP or without specific assignment related to each one of the creations, CNPq still holds, by the force of the law, the ownership. 

The Brazilian press, however, affirms, in comments to the resolution, that the ownership will belongs to the ICT
. Though, as commented the resolution asks for other legal steps to make that affirmative statement into a truth. 

The resolution has to be seen as a general directive that will regulate the contract arrangements executed by CNPq with ICTs and scholars (professors, researchers and students). CNPq does not escape from doing a formal assignment to the ICTs. This assignment must be written and can be structured in the grant’s contract and in the stipend contracts. 

In the case of the stipend, one solution is that the ICT that hosts the scholar should become a “third interested” part in the contract executed between the scholar and the CNPq, as the assignee of the rights from CNPq. In the these contracts, the payment of part of the financial gains to CNPq should be negotiated among the parts, being the share of CNPq limited to the 3% CNPq chose to retain in its internal 2008 Resolution. This solution would also guarantee transparency, a principle that has to guide the government actions, as asked for in administrative law. Another solution would be the execution of a second contract just between CNPq and the ICT that hosts the scholar, to determine the payments related to eventual creation. In any case, these arrangements must be registered in the INPI to have effect. 

Finally, CNPq declares in the article 4 of the 2008 Resolution and specifically related to patent rights, that CNPq will assign the rights of issued patents and patents that are under prosecution in the INPI or foreign patent offices, observed the established in article 3° (share up to 3% of the ICT financial gains). 

The 2008 Resolution also determines that the responsibility for the administrative procedures, such as patent prosecution, necessary registrations in area such as software and plant variety, and registration of assignments rests in the INPI, and for the costs related to these procedures and also for the procedures related to publications, a sub-product of the creations. 

IV.6. Access to Public Funded Research 

The concerns expressed in regard to the Bayh-Dole framework and the consequences for the public domain are already a reality in Brazil, even more in a phase where Brazilian ICTs, agencies and governments look for expertise of USA scholars that are being constantly invited to speeches in national conferences or to develop research partnerships. In this sense, it is well known that Eastern Asia has its patent activities based upon the Chinese, Korean and Japanese PTO, while Oceania has upon Australian PTO, and Brazil has Memorandum of Understanding with the USPTO, PTO (UE), INPI-Fr, INPI-Portugal, for training of Brazilian examiners and co-operations in order to make the patent-granting process more “efficient”
.  

Among the North American concerns we analyzed in the Section about the Bayh-Dole, we will focus on two main issues in relation to the possible impacts of the BIL: publications and research exemption.

IV.6.a. The case of Publications

Article 12 of the BIL asks for confidentiality in all phases of a research or project that may envisage a protectable creation. Thus, under this article the dean, the creator or any other servant or employee of the ICT that had contact or have produced the knowledge that is tied to that certain research or project has her activities related to public announcements, speeches and publications restricted by the law.  

The same article brings a flexibility, saying that ICT, through its NIT (under article 16°, Paragraph V), is authorized to grant authorizations to bypass this limitation on the traditional free flow of knowledge in the academia.

This situation gets complex in the case of article 8° of the BIL, which authorizes that private companies can contract specific services with the ICT, observing the ICT fields of competencies. In these cases the results will belong exclusively to the private or public institution or company that hired the services from the ICT. This situation is different from the one allowed by article 9° of the BIL which allowed the public-public or public-private partnerships, since in these article 9° cases, the ICT will share the benefits with its partners, and may allow the ICT to authorize publication.

In any case, we suggest that the ICT put an express clause in the contracts executed with private or public institutions or company under articles 8° and 9°, establishing the liberty of publication, public announcements and speeches by the ICTs scholars, creators, researcher, etc, even when developed in the premises of the partner.

This solution was adopted by USA Universities concerned with the restriction of activities related to the primary mission of education, production and diffusion of knowledge. University of California, for example, establishes the following guideline: “Freedom to publish is fundamental to the University and is a major criterion of the appropriateness of a research project.”
 It is also important to remember the conclusions of the case-study of MIT pointed before and other studies that call attention to the fact that publications, speeches and the traditional channels of academia knowledge are still the channels preferred and explored by the academia and some business sectors. 

An illustrative result of this is that: “When questioned as to whether their scientific work ever had been published, the vast majority of respondents (84%) answered in the affirmative; within most professional fields and sectors of employment, similar percentages of respondents reported that their scientific work had been published. (…) Most respondents reported that they chose to publish in order to disseminate the results of their research: 95% of those who had been published indicated that they wanted to inform others about their work and the results thereof—the most prevalent reason cited.”

The MIT study markedly mentions, analyzing the result of the figure we reproduced in the Section XX of this paper, that: “Collectively, the data presented in Figures 6a and 6b support the idea that different firms employ quite different channels for gaining access to MIT-produced knowledge.” 

Calling attention in the same direction, Lester and Piore, mention in his book Innovation – The Missing Dimension, that: “Firms that draw on university research and development seem aware of both analytical and interpretative dimensions of the campus research (…) One recent study examine 200 collaborating firms found that for some firms the main goal was to enlist university research in problem-solving activities directly related to their primary business. In these interactions, the impact on the company’s bottom line was the dominant measure of performance.  But for other firms, the most important objectives of interactions with university were to participate in activities and exchanges that would enable them to become party to the latest thinking in fields relevant to their business. And also to have influence on the future direction of related curricula at the university.”
 The author reveals that, in the second group are the larger companies collaborating with the elite group universities. While the first group is formed by small and medium-size companies.  
Another important finding from the American Association for The Advancement of Science (AAAS) is that publications are used by industry to prevent others from acquiring intellectual property (IP) (since, as we mentioned, publication may represent a priority issue, barring novelty and triggering eventual statutory bars): “industry respondents (…) did so nearly five times more often than academic respondents (19% of industry respondents, versus 4 percent of academic respondents)”.

An important finding is that strategies of “Delaying the publication of one’s scientific work, publishing it incompletely, or not publishing it were the most prevalent measures reported by respondents to protect their work or the results thereof from appropriation by others.” This finding from the habits of 20% of the interviewees deserve the attention of Brazilian – and other developing countries – policy makers in terms of what kind of knowledge transfer should be fostered in each field. This decision has to be based on the value that patents represent in each different industry sectors
, a hard mission to take since: “Patents thus involve both a high degree of flexibility in how they are managed and also a high degree of uncertainty as to their eventual value.”

Finally, the study found that: “Industry respondents reported employing the top three protective measures more than respondents from any other employment sector; for example, about seven times as many industry respondents reported choosing not to publish their work than did those from academia (44%of industry respondents, versus 6% of academic respondents).” 

This may be one of the indicators of the increasing option for trade secret protection in a global economy. However, it is essential to point out that trade secret may represent a great barrier for innovation, since it essentially blocks the flow of information, generating great market power. In general, if an institution has developed a trade secret, the public, competitors, government or universities does not know about its existence, since there is no need for registration in a governmental body, and cannot innovate around it. Also, differently from patents, the technology protected under trade secret will not become part of the public domain, unless an authorized act (generally by the owner or in his name) or unauthorized act (in cases, for instance, of industrial espionage) reveals it.  

This complex context brings a great challenge for the knowledge management that has to be exercised by the NITs in the Brazilian ICTs. NITs have an extreme responsibility to balance the tools for innovation. Ensuring that NITs actions are carried out under strict principles of transparency and isonomy (principles of administrative law) may guarantee the NIT less conflict with the academia and the judicial system. Thus, arrangements of the peer-review process and the organization of commissions that include the representatives of the academia may enable the NIT to develop its functions always tied to the traditional mission of the ICT and the economic role of the ICT under the Brazilian National Innovation System.

Also, “[NIT] success is largely dependent on the skills and competencies of their staff as well as the strategic role assigned to them and their managerial autonomy.” Thus, to face the challenges presented in this paper “[t]he personnel working on knowledge transfer must possess a wide range of skills in order to carry out their tasks effectively.”

It is important to draw attention to the fact that the same Ministry (the Brazilian Science and Technology) that leads the Innovation policy in Brazil is also the Ministry that fosters the open access policy in Brazil, through the IBICT actions, the OASIS project, the SciELO project and so on. At the ICT level, the open access policy has already been reflected in mandates of open access to academic theses defended at graduate levels (master and PhD degrees) in many public Universities
. 
Also, the recent World Health Organization decision on the language regarding medical research also reinforces declarations of relevant public interest in this area by stating, in the “Draft global strategy on public health, innovation and intellectual property” of the Global strategy on public health, innovation and intellectual property, that, under its section 30 determines that
: 

“30. The actions to be taken to promote research and development are as follows:  

(…) 

(2.4) Promoting greater access to knowledge and technology relevant to meet public health needs of developing countries (consensus) 

(a) promote the creation and development of accessible public health libraries in order to enhance availability and use of relevant publications by universities, institutes and technical centers, especially in developing countries (consensus) 
(b) promote public access to the results of government funded research, by strongly encouraging that all investigators funded by governments submit to an open access database an electronic version of their final, peer-reviewed manuscript (consensus) 
(c) support the creation of voluntary open databases and compound libraries including voluntary provision of access to drug leads identified through the screening of such compound libraries (consensus) 
Thus, the mandate to publish is also a mandate to publish in an open access context.

IV.6.b. Comment on Research Exemption in Brazilian law
Also, under the article 7 of the BIL, the ICT can be a licensee of creations. Specifically, the article says: “The ICT can obtain the right to use and explore a creation”.  However, this rule do not bring any change to the rights of institutions to execute contracts that aim to license of technology, a right already guaranteed by the LIP. And, most important the LIP and the plant variety legislation grant a research exemption, inclusively a directive under the “Bolar” model.

In this sense, article 43 of the LIP
 establishes:

Article 43 - The provisions of the previous article
 do not apply:

I - to acts practiced by unauthorized third parties privately and without commercial ends, provided they do not result in prejudice to the economic interests of the patentee;

II - to acts practiced by unauthorized third parties for experimental purposes, related to studies or to scientific or technological research;

(…)

V - to third parties who, in the case of patents related to living matter, use, without economic ends, the patented product as the initial source of variation or propagation for obtaining other products; and 

VI - to third parties who, in the case of patents related to living matter, use, place in circulation or commercialize a patented product that has been introduced lawfully onto the market by the patentee or his licensee, provided that the patented product is not used for commercial multiplication or propagation of the living matter in question.

The article 10, III of the Law nº 9.456/1997, also establishes that the person or institution that uses the plant variety as a source to produce a genetic improvement or that uses the variety in the context of scientific research does not infringe the property right over the original variety.
However, no similar exception is found in the software area. Thus, the use of software should observe the exceptions and limitations under the Brazilian copyright law combined with the Brazilian software law. In any case, neither mentioned law brings a research exemption in the sense of patents. However, the article 6º, II of the Law 9609/1998 (Software Law), authorizes the academic use for quotations of parts of the software, guaranteeing the author the attribution right.
It is worth mentioning that the WHO Draft on Health, IP, and Innovation also addresses these matters in the following paragraphs of section 30:

“(d) encourage the further development and dissemination of publicly or donor-funded medical inventions and know-how through appropriate licensing policies, including but not limited to open licensing, that enhance access to innovations for development of products of relevance to the public health needs of developing countries on reasonable, affordable and non-discriminatory terms (consensus) 
(e) consider, where appropriate, use of a ‘research exception’ to address public health needs in developing countries consistent with the Agreement on Trade-Related Aspects of Intellectual Property Rights. (consensus)” 
Also, it is curious to notice that the BIL does deal with the important question of transference for non-patented materials (MTAs) or other materials that do not classify under the “creation” concept under article 2 of the BIL. Thus, the BIL does not dispense public auctions for the execution of the material-transfer agreements, as it does in relation to ICTs partnerships or transfer of creations.
 

In any case, a clear concept of the research exemption has not been tested in our courts. Thus, the increase of patents on the so called “research tools” may or may not represent a problem in Brazil, as they may represent a problem in the USA as some authors point out. The survey from the American Association for The Advancement of Science (AAAS) we mentioned above is also illustrative here, since it found that: “The most common problem reported by academia, industry, and the GNHC respondents was that licensing negotiations were overly complex. For academic respondents, the most common effect due to problems with licensing was that reported projects were delayed. In sharp contrast, industry changed more projects than relayed them.” 
V. New views on innovation: here comes everybody 

“A new mode of innovation is emerging, transforming and redesigning national and institutional boundaries. Boundary crossing and hybridization among institutional spheres provides an inspiration to innovation, at the levels of organizations, technologies, and knowledge. This system needs both functional differentiation and structural integration. The different subdynamics are interwoven. The Triple Helix of university-industry-and government involves internal transformations in the institutional spheres as well as expanded relations among different levels, such as start-up and established firms, regional and multi-national governance, local colleges and research universities. Understanding the dynamics of these relationships can be considered as the very purpose of innovation studies”.

The “Triple Helix” model of innovation studies is a follow-on to another important model called Sabato’s triangle. The creation of the Argentinean physicist, Jorge Sabato, the triangle was a simple drawing that showed relationships between organizations in industry, government, and the universities. Sabato argues is that even if the individual organizations are strong, the connections between them are more important.
 This is a simple network theory that anticipates later ones, which demonstrate that value undergoes an increase as networks gain new membership,
 in its understanding that power and value come as much from connectivity itself as from the actors being connected.

The Triple Helix provides a powerful methodology with which to study policies such as the Bayh-Dole Act. The model describes the trio of university, industry, and government existing in a complex environment of interactions, with the functions of economic development and research happening in each of the three stakeholders.
 This can be read as a more complex network of actors and sub-actors than the triangle. Some authors name many more entities that exist in the innovation ecosystem alongside the Helix/Triangle, including the financial system, technology brokers, industry and professional associations, the legal base (especially IPR issues), NGOs, press/public opinion, and international cooperation structures.
 But the Helix remains a primary model with which to describe the university’s role in innovation.

Much of the scholarly narrative around universities and innovation examines the university-government connection. As we have examined earlier in this paper, that is critical. The Bayh-Dole act and the other national legislation based on it clearly show that the national governments can dramatically affect the relationship of the university to the research produced inside its labs and lecture halls. This is a Triangle-style relationship, in which the government makes a clear change and universities a clear reaction (create tech transfer offices). But in reality, the outcome is more uncertain.

This real-world is behavior better explained in the Triple Helix. The model vividly shows us that the business, government and university actors can play the roles of each other at times. We can see this in practice: government can sustain traditional R&D with innovation funding
, and businesses can sponsor open research like a government.
 Thus it becomes essential to investigate the impact of new models of innovation emerging in the business context and to explore how those new models impact the relationships the university has with the other pieces of the Triple Helix, the Triangle, and the myriad of sub-actors in the innovation network.

For the purposes of this paper, I will focus on two prominent narratives about innovation. The first is “Open Innovation”, a term promoted by Henry Chesbrough (University of California at Berkeley). The second is “User Innovation,” a term promoted by Eric von Hippel (Massachusetts Institute of Technology). Each narrative emerges from the world of business schools, not law schools, and each outline an entirely new modality of innovation from the ideas prominent at the time of Bayh-Dole’s passage. These new forms of innovation demonstrate change in technology, business models, licensing, and policy – all of which universities have to try to recognize and manage. 

V.1. Open Innovation

Open Innovation (OI) is the closer of the two new forms of innovation to the Traditional Innovation examined earlier in the paper. OI recognizes that because “most of the smart people work somewhere else” that companies cannot work entirely on their own research, but should instead buy or license research products from other companies. OI also prescribes that internal inventions not being used in a firm's business should be taken outside the company through licensing approaches. OI further places the business model of the firm as a key element of value creation.
 

The funnel pictured below
 is the classic method to visualize open innovation. The funnel itself represents the business, and the “holes” in the funnel represent mechanisms and business models by which innovations flow in and out of the corporation.
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OI continues to create a significant role for the large company or large institution, and it continues to create a significant although changed role for intellectual property compared to the traditional models. In an OI world, intellectual property remains an essential piece. But the total number of transactions increases dramatically as firms no longer hold the innovation from start to finish – there is no need for licensing if IBM comes up with the idea, develops it, and takes it to diffusion. But every time an idea or product moves in or out of the funnel, there is probably going to be a contract of some sort, whether a patent license or a materials transfer agreement or a software license. There is an important tension between existing practices and the need for more transaction flow at a lower per-transaction cost that OI brings to the surface.

Evidence of the growth of OI is easy to find.
 But the changes are moving into the university-academic relationship very quickly. Hewlett Packard has recently issued an Open Innovation Request for Proposals, inviting “the worldwide academic community to submit proposals related to current research in the areas of information explosion, dynamic cloud services, content transformation, intelligent infrastructure and sustainability”
 – this is a recognition that there are great ideas in the academy that HP would like to explore as business opportunities, but differs from the traditional model of HP (major sponsored research at famous universities). 

Chesbrough also points to the function of new, open business models for OI companies. But as those business models change, from looking for monopolies in markets to looking for transaction flow and volume in networks, the Triple Helix tells us that there will be an impact on both government and university (as well as on the other seven actors). Where and how and why  the university and government can change will be a focus later in the paper, but Chesbrough indicates that government investment in basic research should continue, that intellectual property needs to be clear, limited, and transparent in transaction, and that universities need to dramatically lower transaction costs.

There is already friction emerging between companies embracing these new models and universities stuck in the old traditional model, and between the infrastructures for traditional innovation that either fail to support or actively prevent the emergence of new models in the university sector of innovation. The Kauffman Foundation
 and the United States National Academies
 have invested in research for this issue.

V.2. User Innovation

Another important innovation theory is User Innovation (UI). UI comes from the discovery by Eric von Hippel that in industry after industry, the user was the source of the most useful and novel innovations and not the manufacturer.
 Von Hippel credits this to the idea that knowledge is “sticky” and thus the users have more of the important knowledge that is relevant to their needs than anyone else, and are therefore most likely to figure out how to solve their own needs. 

Unlike OI, which calls for lower transaction costs and increased transaction flow of intellectual property, UI minimizes the role of patents and copyrights. The idea is that in a user-driven system, the user can go ahead and protect an idea, but the odds are good that someone else will share a similar idea, thus creating a free alternative with similar qualities. This creates an incentive to be first or most innovative but not an incentive to protect or license.

Examples of user innovation can be found in a variety of fields, from health care
 to “extreme sports.”
 This research has also led to significant studies on the relationship of user innovation to the distribution of innovation like that seen in open source software projects. Distribution in this context means that the problem to be solved, like creating an open source operating system, can break down into a lot of small parts, and that a different person can work on each small part independently. 

Each small problem can also be broken down so that many different people can work on each small part.
 When a problem can be broken down into small parts and connected to lots of users via the network, innovation can be distributed in this fashion. But the connection, in kitesurfing and Postgres SQL and NMR spectroscopy, is the desire of the user to solve a local problem with local knowledge. 

This user driven development is a new kind of innovation that bypasses much of the Bayh-Dole ideology. UI happens in the users’ houses and happens outside many of the primary incentive systems encompassed in national innovation regimes. It happens because users need solutions and not because of the Triple Helix. In fact, UI demonstrates a problem with the Triple Helix model: it ignores the existence of non-institutional parties. It does not account for the individual user, or the universe of users connected to the actors in the helix via ICTs.

In this facet, Open Innovation is much more able to network itself with both the users and the institutions than either the UI model or the Bayh-Dole models. Both Bayh-Dole and UI assume a high level of infrastructure that might not be available in all disciplines or in all countries. Bayh-Dole assumes that a nation has a technology transfer capacity, starting with the university technology transfer capacity but extending to the capacity of the private markets to bring experts, entrepreneurs, private equity funding, legal assistance, and more as ideas come to market. UI assumes as well as a mixture of incentives that encourage individuals to act like users instead of acting like manufacturers. 

For example, in a Bayh-Dole innovation world, bringing a biotechnology idea from the university laboratory to the point where it generates income from a drug is a long process. Some say as long as 15-17
 years although this number is disputed by advocacy groups for cheaper drug prices and increased global access to medicines.
 Whichever group is right, it is clear that very few countries have the infrastructure to take an uncertain piece of information about genetics and convert that into the knowledge contained in a drug. 

A good example of this is Alnylam Pharmaceuticals. Alnylam was founded in 2002, based on Nobel-prize winning science and scientists. The company raised tens of millions of dollars and secured exclusive licenses to foundational patents in the “RNA interference” (RNAi) market.
 This mixture of expertise and capital alone is difficult to achieve in Brazil or India.

But there is also the need to manage the legal complexity. There is significant confusion about potential patent thickets in RNAi that again requires the existence of capacity that is present in the developed world but typically not present in the developing world.

For user innovation, the Threadless company is frequently cited as an example of user innovation.
 But in Brazil, there are few users with the design tools to make shirts (strong computers, software, and fast internet access) and the economics of making a small printing of shirts every week are different and the number of users that want to buy shirts like this is smaller. There is a similar issue with emachineshop.com in that the economies of the user innovation space depend in turn on other infrastructures, whether legal or technical or social or institutional, for user innovation to be transformative. 

To be sure, the favelas
 in Brazil are full of open innovation at the individual level, like new ways to make old appliances like refrigerators run, pipe systems for water, and software hacking to use the ICTs to play online games. But these are not transformative to an industry.

All three forms of innovation suppose this kind of infrastructure. And for countries desperate for innovation, it seems unwise to choose only one instead of attempting to enable all three, as well as innovation forms we have not yet found. So, from a policy making perspective, what policies support the maximum flow for each model individually and for the three as a whole? What is the role of the university in this ecosystem of innovation? And what infrastructure is required to support the “purposeful flows of knowledge” across institutions and users in a way that directly enables all three forms of innovation?

V.3. The infrastructure they need:

“Like the physical infrastructure of roads, bridges, power grids, telephone lines, and water systems that support modern society, "cyberinfrastructure" refers to the distributed computer, information and communication technologies combined with the personnel and integrating components that provide a long-term platform to empower the modern scientific research endeavor.
”

For any of the three modalities of innovation studied in this paper, cyberinfrastructure is perhaps becoming as important as the private equity and entrepreneurship cultures in the facilitation of innovation and innovation diffusion. Infrastructure is classically the province of Government, especially in the construction of the bridge and water systems mentioned in the NSF report. Business investment in infrastructure is often hard to support, and University investment in infrastructure tends to only happen on the request of Government. And the user is part of cyberinfrastructure, too, as the cyberionfrastructure should accelerate the utility of high performance computing by expanding its utility not only to engineers and scholars but to citizens at large.

There are many different components and expressions of cyberinfrastructure (CI). It is called “e-science” in the U.K. (cite) and “e-research” in Australasia. It is formed by initiatives to increase internet bandwidth at the basic level and by a proliferation of “grid computing” initiatives at more complex levels to integrate US National Cancer Centers, brain imaging projects, and global health data.
 

Grid computing is at the core of the idea of cyberinfrastructure. Like the physical network of the internet allows computers to share the minimal information of “packets”, Grid creates a more powerful network that allows different computers “the ability, using a set of open standards and protocols, to gain access to applications and data, processing power, storage capacity and a vast array of other computing resources over the Internet. A grid is a type of parallel and distributed system that enables the sharing, selection, and aggregation of resources distributed across 'multiple' administrative domains based on their (resources) availability, capacity, performance, cost and users' quality-of-service requirements."

But CI is not just grid software and hardware that lets computers act in concert, but also human expertise. It is not just the bits moving across the wires but also the ideas and concepts and expressions and utilities.
 This brings in the issues of copyrights, privacy, patents, contracts, attribution, and more, and this means that CI must contemplate not only the computational layer but also the human layer.

The Grid initiatives have confronted this, as is easy to see in their choices of words. The Biomedical Informatics Research Network (BIRN) is “a geographically distributed virtual community of shared resources offering tremendous potential to advance the diagnosis and treatment of disease…BIRN hosts a collaborative environment rich with tools that permit uniform access to hundreds of researchers, enabling cooperation on multi-institutional investigation.” Similarly, “the Cancer Biomedical Informatics Grid™ - caBIG™ is an information network enabling all constituencies in the cancer community – researchers, physicians, and patients – to share data and knowledge…the mission of caBIG™ is to develop a truly collaborative information network that accelerates the discovery of new approaches for the detection, diagnosis, treatment, and prevention of cancer, ultimately improving patient outcomes.” Last, the Health Grid envisions “A HealthGrid should be an environment where data of medical interest can be stored,  processed and made easily available to the different healthcare participants: researchers, physicians, healthcare centres and administrations, and in the long term perspective citizens." In each of these, the Grid is only focused on computers so as to empower users to do research and find others for collaboration.

These efforts in turn require the emergence of a new approach to doing distributed science. The caBIG project states four “cornerstones” as policies to support this new approach:

Federated : caBIG™ software and resources are widely distributed, interlinked, and available to everyone in the cancer research community, but institutions maintain local control over their own resources and data.

Open-development: caBIG™ tools and infrastructure are being developed through an open, participatory process. caBIG™ leverages existing resources whenever possible, rather than building new tools in every case.

Open-access:caBIG™ resources are freely obtainable by the cancer community to ensure broad data-sharing and collaboration.

Open-source: The caBIG™ source code is available to view, alter, and redistribute.

It is interesting to note that three of the four cornerstones are about openness, not computation.  This leads us to the second major piece of CI: the open approach, enabled by open policy and open licensing.

Most collaborations start with a small number of people. And in this environment there is not always a need for licensing and formal policy to govern the collaboration. But “as environments grow in scale, scope, and significance, they naturally become more heterogeneous, less governable, and less secure.   More capabilities are demanded, but common understandings become harder to express and enforce as barriers to the outside fall, and the rules of the market and public law take precedence.
” As these collaborations move outside the informal laboratory or office level they begin to involve their institutions, engaging us again at the level of the Helix and the Sabato triangle.

One unanswered question is how the Web and Internet themselves can act as CI, so that disciplines that do not have Grid resources created by the Government can participate in the benefits. For example, there is no law Grid, and there is no history Grid. And the cancer grid is very difficult to understand for those outside the system. So how can the Web be upgraded to begin to offer some of these benefits to regular users? And how does CI affect the relationships in the Helix?

There are a few potential avenues to explore. One would be to think about the three parts of the Helix each bearing a specific obligation to create a piece of public CI. First, the University, through its library, acts as a public space for its faculty and the public at large to access and perhaps store data for distribution via the Web. Second, Government, in its traditional role of funding infrastructure, directs resources to make the University’s work easier through open software and direct research funding to libraries. Third, Business develops new business models as suggested by Chesbrough to take advantage of this new environment. 

This is a goal that is achievable in many modes. But if it is done with the idea that not only should the actors of the Helix benefit, but also that network of users who can enter the CI via the university public space, we add to the predictable benefits of connecting networks to networks the unpredictable benefits of adding millions of users to the system. This is one methodology to increase the chances for unexpected innovation, but letting the Von Hippel user have the tools to solve a problem that no one inside in the Helix is yet aware of. Thus, the way the actors work in the helix can empower users and the way the actors empower users can impact the helix. A technologically enabled commons is a very strong candidate as a management regime for this goal.

VI. Conclusion

Patent reform is an active topic in the USA
. The expansion of the patent system to cover previously unpatentable inventions has resulted in an abnormal expansion in the number of patents, which have to therefore be seen and evaluated in the context of that expansion. We can see that based on the citation metric, the value of the average University patent has seen a “marked decline…following the law change.
” It is not just the patent statistics that we must evaluate but the context of innovation, since this focus on patents can be a negative force and a poor metric of innovation.

In all national settings but especially the developing world economies, we have to view the patents in the context of the nation’s real capacity to innovate. The innovation process has to be seen as a complex process that needs a complex and flexible environment, where all actors have the chance to interact and give their contribution. To pay attention just to the "Creations" and force their transfer to an industry with a low capacity to innovate, as the PICTCE research has been showing in Brazil for decades, may be not the solution, or at least not the only solution.

Patents also have consequences unrelated to the goals of promotion of diffusion and disclosure of inventions. A major consequence is financial, as the costs related to patents are increasing (judicial cost) because they are used as a threat. In this way patents allow their owners to impose, in effect, “private tariffs on domestic manufacturers, thereby hindering their ability to compete in international markets.”
 There is also the bureaucracy of the IP system (TTOs, lawyers, PTO, etc) that is sustained by the patent system, which creates in turn incentives to want the system to be expanded and protected regardless of inventions.

Furthermore, patents don't have the same value in every sector. James Bessen and Michael Meurer, commenting the results of the research that had has its outcome the book Patent Failure
, affirm: “We find that the patent system discourages investment in innovation by the average publicly traded American firm. Although the patent system provides incentives in some industries like pharmaceuticals, it provides negative incentives in most industries. Further, the performance has deteriorated over time.”
 Thus, the century-long move towards more patents is actively deteriorating, industry-specific, and not an ideal choice to be copied for countries establishing a new NIS.

Using well-known econometric techniques, the authors found that: “These two rather different techniques
 produce estimates that roughly correspond. We calculate a mean worldwide patent value of $370,000 for publicly traded American firms (This number is presented in 1992 dollars; updating for inflation yields $512,800 in 2007 dollars.) Like other researchers, we find that patent values vary tremendously depending on the industry. The average value of patents held by large pharmaceutical firms is easily an order of magnitude larger than the average value of patents held by firms in other industries. Also, the distribution of patent value is skewed so that the median patent value is nearly an order of magnitude smaller than the mean.”
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Brazil does not have the capacity to travel the same paths as the United States in terms of time or capacity to wait while an NIS develops over 30 years such as in the USA. Also, Brazil does not have time for peanut-butter jelly sandwich-like patents. This is even more true if the value of patents is actually decreasing. So if a focus on Traditional Innovation and more patents is not the answer, or at least not the only answer, what directions can Brazil and other developing nations in search of an NIS take?

We need to look for a new road that takes into consideration the empowerment of technology and knowledge to the people, and learn from peer-production arrangements what kind of Intellectual Property system best fosters innovation. For these, Brazil already has a well-developed TRIPs based system. In this sense, the ICTs, the INPI and the Brazilian courts will play a central role. 

Furthermore, since Brazil has a fixed royalty share there is lower risk of what happened in the USA in terms of competition among universities to drain inventors; thus the university that has clearer rules, gives more power to the community, and has more transparency may be able to gain the best faculty and students. This approach thus may allow an idea stated by the European Commission: “Various ‘creative commons’ approaches (open access, open publications, open software,…) are increasingly endorsed by many universities. These mechanisms can ensure a more effective dissemination of results although in certain cases formal protection (e.g. design rights, patents or material transfer agreements) may be necessary if a product is to be brought to market successfully. It is therefore important to ensure that researchers are aware of the benefits of both approaches and that decisions are made on the basis of socio-economic impact.”

But these are just the foundation. It is essential that the system is more responsive not just to the members of the Helix but also to the communities of user-innovators, which will be both located inside the institutions of the Helix but also outside via the Internet. This can only happen if we conceive of the University fulfilling its traditional role in the Helix, accepting research funds and transferring technology, but doing so in a manner that empowers the broader community. 

This is a natural place for University as public space, as the one actor in the Helix that will have the most contact with the broadest variety patents that are prosecuted, and that has to make compatible its primary traditional mission of knowledge creation and diffusion with the incentive to commercialize. This can be accomplished through a mixture of cyberinfrastructure and open licensing approaches, and especially through the encouragement of publication and of declaring research exemptions. This interdisciplinary approach may also lead to better patents granted, as it has the potential to increase the prior art and also make it easy to find relevant prior art, while still allowing truly novel and non-obvious inventions to be protected. This public space approach also allows each actor of society to participate, not just those actors in Helix institutions, and establishes a role of checks and balances in new NIS experimentation.
VI. 1 Recommendations

In this sense, some recommendations can be made:

1) Universities should define policies and strategic planning based on patent valuation and peer-comment, to define what is worth patenting and what is not worth patenting. The closer to the development and commercialization, the easier will be the decision on getting a patent. Thus, Universities should be careful about the chilling effects of patents of research tools;

2) Universities should be aggressive in term of negotiating publishing policy. Delays in public access may be justifiable from the publisher perspective, but blocking of publishing should not be accepted. Universities should also foster open access strategies to make sure that the content is available for the scholars that publish it, its peers and the community, securing institutional repositories as a tool of prior art search as well as knowledge centers. In this sense, the libraries gain an expanded and reinforced role as the place where the community and the scholars can access content, data and materials.

3) Since law interpretation may vary, Universities should contractually reconstruct research exemptions, avoiding future possible litigation in the research context. In this sense, Universities should reserve the right to practice licensed inventions and to allow other non-profit and governmental organizations to do so;

4) Universities should ensure access to research tools and enable the flow of materials that are not protected under IPRs, such as software and biological tools, through clear and Internet based Material Transfer Agreements;

5) Universities should grant exclusive licenses only in cases where actual technology development and commercialization is a clear output and in that fields where patents may matter. However, even in these cases, Universities should have strategies to differentiate markets and allow socially responsible licensing schemes. Additionally, Universities have to count as a cost the effects an exclusive license can have in further research in that field or in the University liberty to other partnerships or to academic use.

6) University (and the NITs) should do not forget to focus on the traditional role of University, improving the other channels of knowledge transfer to allow the flourishing of creative communities of interest, entrepreneurship and long term brainstorm, as the concept of University as a public space asks for.

7)  Universities should be careful in regard to policies defining ownerships of student creations, since these do not fit in the employee or contractor categories. These policies should foster entrepreneurships and should motivate the beginning of great careers.  

8) Universities should open the doors for the user-innovator, by calling the community to contribute to projects and research;

9) Universities should open the door for peer review, by calling the community to contribute to projects and research; 

10) Universities should ask for stronger disclosure, by creating an interdisciplinary group of experts to write patent applications, guaranteeing knowledge produced by PHOSITA for the PHOSITA, not just legal writings that can obscure the real innovations to the user-innovators;

11) Universities should develop a flexible system (such as socially responsible licenses) to address crises that guarantee fast action in cases such as neglected diseases, climate change, and also to address starvation and alternative agribusiness for the traditional communities inside their borders; 

12) Universities should implement a strong system of checks and balances, guided by principles of transparency, that would help to facilitate open science and innovation.

13) Universities should, finally, invest in education to avoid brain-drain and to fund creativity. 
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Published online: 1 March 2007 | doi:10.1038/nbt0307-273 Charlie Schmidt. Negotiating the RNAi patent thicket. Nat Biotechnol. Mar; 2 5(3):273-5. Epub. (2007) Available from: � HYPERLINK "http://www.ncbi.nlm.nih.gov/pubmed/17344871" ��www.ncbi.nlm.nih.gov/pubmed/17344871� 


� The Customer is the Company, Inc. Magazine. Available from: � HYPERLINK "http://www.inc.com/magazine/20080601/the-customer-is-the-company.html" ��http://www.inc.com/magazine/20080601/the-customer-is-the-company.html� 


� Shanty town 


� Telecommunications Favela Style. Available from: � HYPERLINK "http://www.thenextlayer.org/node/208" ��http://www.thenextlayer.org/node/208� 


�NSF. Report of the U.S. National Science Foundation Blue-Ribbon Advisory Panel on Cyberinfrastructure, posted 9 December 2004. Available from: � HYPERLINK "http://www.nsf.gov/od/oci/reports/toc.jsp" ��http://www.nsf.gov/od/oci/reports/toc.jsp�  


� See Cancer Bioinformatics Grid at � HYPERLINK "https://caBIG.nci.nih.gov" ��https://caBIG.nci.nih.gov�, Biomedical Informatics Research Network at � HYPERLINK "http://www.nbirn.net/research/index.shtm" ��http://www.nbirn.net/research/index.shtm�, Health Grid at � HYPERLINK "http://www.healthgrid.org/" ��http://www.healthgrid.org/�


� IBM Solutions Grid for Business Partners: Helping IBM Business Partners to Grid-enable applications for the next phase of e-business on demand. � HYPERLINK "http://www-304.ibm.com/jct09002c/isv/marketing/emerging/grid_wp.pdf" ��http://www-304.ibm.com/jct09002c/isv/marketing/emerging/grid_wp.pdf� 


� “Cyberinfrastructure is the coordinated aggregate of �HYPERLINK "http://en.wikipedia.org/wiki/Software"��software�, �HYPERLINK "http://en.wikipedia.org/wiki/Hardware"��hardware� and other technologies, as well as human expertise, required to support current and future discoveries in science and engineering. The challenge of Cyberinfrastructure is to integrate relevant and often disparate resources to provide a useful, usable, and enabling framework for research and discovery characterized by broad access and “end-to-end” coordination.” SBE/CISE Workshop on Cyberinfrastructure for the Social Sciences, Fran Berman, San Diego Supercomputer Center and UC San Diego  at � HYPERLINK "http://vis.sdsc.edu/sbe/SBE-CISE_Workshop_Intro.pdf" ��http://vis.sdsc.edu/sbe/SBE-CISE_Workshop_Intro.pdf� 


� About caBIG accessed at � HYPERLINK "https://cabig.nci.nih.gov/overview?pid=primary.2006-07-07.4911641845&sid=about&status=True" ��https://cabig.nci.nih.gov/overview?pid=primary.2006-07-07.4911641845&sid=about&status=True� 


� Designing Cyberinfrastructure for Collaboration and Innovation, a conference at the National Academies January 29-30 2007, � HYPERLINK "http://cyberinfrastructure.us" ��http://cyberinfrastructure.us�. The conference outlined at least 12 “mediating practices” on cyberinfrastructure and innovation. See the special issue of First Monday that emerged from the conference for more at � HYPERLINK "http://www.firstmonday.org/issues/issue12_6/" ��http://www.firstmonday.org/issues/issue12_6/� 


� See in general: F. M. Scherer, The Political Economy of the Patent Policy reform in the United States. Available from: � HYPERLINK "http://www.researchoninnovation.org/scherer/patpolic.pdf" ��http://www.researchoninnovation.org/scherer/patpolic.pdf� 


� F. M. Scherer, The Political Economy of the Patent Policy reform in the United States. Available from: � HYPERLINK "http://www.researchoninnovation.org/scherer/patpolic.pdf at p. 18" ��http://www.researchoninnovation.org/scherer/patpolic.pdf at p. 18�. 


� Peter Drahos. 


� Available from: � HYPERLINK "http://researchoninnovation.org/dopatentswork/" ��http://researchoninnovation.org/dopatentswork/� 


� � HYPERLINK "http://www.researchoninnovation.org/WordPress/" ��http://www.researchoninnovation.org/WordPress/� . Arriving in similar conclusions: Arora, Ashish, Andrea Fosfuri and Alfonso Gambardella (2002), “Markets for Technology: The Economics of Innovation and Corporate Strategy.” Cambridge, Massachusetts: The MIT Press.  Khan, B. Zorina (2005). The Democratization of Invention: Patents and Copyrights in American Economic Development, 1790-1920, Cambridge University Press. Lamoreaux, N. and Sokoloff, K. (1997). “Inventors, Firms, and the Market for Technology: U.S. Manufacturing in the Late Nineteenth and Early Twentieth Centuries.” NBER Working Paper H0098. Lamoreaux, N. and Sokoloff, K. (1999). “Inventive Activity and the Market for Technology in the United States, 1840-1920.” NBER Working Paper 7107. 


� In the same article, they explain the techniques they’ve used: “The first technique examines the decision to pay patent maintenance fees. The size of the fee sets a lower bound on the expected value of the patent at each payment date. A large fraction of patents lapse each time maintenance fees are due. Using well-known econometric tools, we use payment information on a large set of patents to calculate patent value. The second technique relies on the stock market valuation of publicly traded firms. Firm share value is determined by investor expectations about future firm profits. Expected future profits depend on the assets owned by a firm; both physical assets and intangible assets including patents. We use standard econometric tools to apportion share value to the different assets owned by a firm. Thus, we can calculate the value of a firm’s patent portfolio, and from that, the value of the average patent.” � HYPERLINK "http://www.researchoninnovation.org/WordPress/" ��http://www.researchoninnovation.org/WordPress/� 





� European Commission. Improving knowledge transfer between research institutions and industry across Europe:  embracing open innovation, Implementing the Lisbon agenda [COM(2007) 182 final] Available from: � HYPERLINK "http://ec.europa.eu/invest-in-research/pdf/com2007182_en.pdf" ��http://ec.europa.eu/invest-in-research/pdf/com2007182_en.pdf�  At. p.6.
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