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Foreword

The National Knowledge Commission of India (NKCraenmended a new legal
framework along the lines of the US Bayh-Dole A¢t1®80, for ownership and
licensing of patents on outputs of public-fundedegech. It is to this effect that a
proposed legislation calledhe Protection and Utilisation of Publicly Funded
Intellectual Property Bill 2008 has been tabled in the Indian parliament.

This paper by Prof. Amit Shovon Ray and Mr. Sabghs&aha is a comprehensive
and critical review of the patenting and licensexperience of US universities after
the Bayh-Dole Act was passed. They also highlighines of the other country
evidence with regard to similar legislations. Agairthe backdrop of the US
experience post Bayh-Dole, the paper attempts aw adroncrete lessons for public-
funded research in India to enrich and inform poldebate in the wake of the
proposed Indian version of the Bayh-Dole bill. Tagthors argue that the expected
impact of similar legislation in India will depemah the overall context and the nature
and culture of public-funded research in India. Tinglications, some of which are
brought out in this paper could be usefully takatoiaccount before the Indian

legislation is passed.

(Rajiv Kumar)
Director & Chief Executive

January 20, 2010



Abstract

The question of protecting intellectual propertghts by academic inventors was
never seriously contemplated until the introductdrihe Bayh-Dole Act in 1980 in
the US. The Act allowed universities to retain patgghts over inventions arising out
of federally-funded research and to license thosg¢ers exclusively or non-
exclusively at their discretion. This particulamgikEation was a response to the
growing concern over the fact that federally fundiegentions in the US were not
reaching the market place. In this paper, we pteaearitical review of the US
experience after the Bayh-Dole Act and argue thatdvidence is far from being
unambiguous. We discuss the debate surroundingdhe the extent to which it was
successful in achieving its objectives, the unidezhconsequences, if any, and more
generally, the effectiveness of IPR as a vehicle tethnology transfer from
universities. We also discuss the limited evidenoeBayh-Dole type legislations
introduced in other countries. A new legislatiolong the lines of the US Bayh-Dole
Act — The Protection and Utilisation of Public FeddIP Bill, 2008 — is presently
before the Indian parliament. The paper presenttndian perspective against the
backdrop of the US experience in an attempt to drancrete lessons for India.

Keywords:Bayh-Dole Act, public-funded research, universities, patents, India
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Patenting Public-Funded Research for Technology Tnasfer:
A Conceptual-Empirical Synthesis of US Evidencenviéssons for India

[. Introduction

Public-funded research is expected to play a kéy iroushering in innovations for
competitiveness and economic growth, and influemcecountry’s technology
trajectory. In the USA, public-funded research algays been an integral part of the
national economic strategy. Many US innovationspeeglly in the areas of
pharmaceuticals and computer systems, had theinerin federally funded research
conducted at universities and laboratories. Howetmditionally, the outputs of
academic research have always been placed fre#ig ipublic domain — to be picked
up either by fellow and future researchers forHertpursuit of knowledge or by
entrepreneurs for industrial or commercial appiaratof the received wisdom. The
question of protecting private ownership of intefleal property rights by academic

inventors was never seriously contemplated.

The USA, the leading global economic power of thevpus century, had reached
the highest standards (in both quality and quantfy academic research, largely
funded by public resources, by the decades of 8804 and the 1970s. This had
potentially enormous spillover effects on the irtdat and strategic technological
capability of the nation. However, beginning fromet1970s, there was growing
concern about the apparent decline indbeial value of public researainthe US as

policy makers began to realise that innovationslteg) from public-funded research

were not reaching the market place (Mowery, 2005).

This pessimism prompted US lawmakers to seek intital intervention in the form
of new legislations to promote industrial applioati coupled with a smooth transfer
of technologies generated from publicly funded aeske. It was with this vision that
two consecutive legislations were passed in theniB8e year 1980. The first statute,
Sevenson-Wydler Technology Innovation Act of 1980, made technology transfer an
integral part of the research and development respilities of federal laboratories
and their employees (Eisenberg 1996). The secamtdtstwas theJniversity and
Small Business Patent Procedures Act (1980), commonly known as thBayh-Dole



Act, which got its name from the two sponsors of the Bisenator8irch Bayh of
Indiana and Robert Dole of Kansas. The Bayh-Dolé¢ fationalised the patent
ownership provisions for outputs of public-fundedearch, allowing universities and
not-for-profit agencies to retain patent titles &rinventions arising out of research
sponsored by federal agencies. They were also gheestatutory authority to license
these patents to industry on an exclusive or nahusive basis.

This marked the beginning of a new strand of liign& in economics, often with a
multidisciplinary perspective, on academic reseaneti IPR. This paper attempts to
present a critical review of this rich and focudigerature. Although, the major bulk
of this literature pertains to the US experiencgpeeially the consequences and
implications of the Bayh-Dole Act for public-fundeesearch and technology transfer
in the US, there is also evidence from other caemifdeveloped as well as emerging)

that have experimented with this type of legisiatiwver the past decade and a half.

Even in India, a new bill (The Protection and Waliion of Public Funded Intellectual
Property Bill 2008), inspired by the US Bayh-DoletAf 1980, has been introduced
in Parliament to stimulate public-funded reseammhgreater industrial application. It

is often contended that even though Indian unitiessiand research institutes have
been quite active in their research pursuits, tim@rface with industry has remained
sub-optimal. The proposed bill seeks to encourdgelasure and patenting of the
results of public-funded research by universitied mstitutes and uphold their right
to license these patents, either exclusively or@xaiusively, in order to incentivise

industry to come forward and pick up inventionstirgovernment-funded institutes
for commercial development. The National Knowle@ymmission of India has been
candid in stating that such legislation would béredf stakeholders — the university
(generating royalty revenues as incentives for aeete patenting and licensing),
industry (getting to know about university innowais and to invest in downstream
R&D for their commercial application) and the puab{enjoying the fruits of public-

funded research through commercial applications).

There is now a large body of empirical literatume the impact of Bayh-Dole on
university research and technology transfer inUe The evidence is far from being

unambiguous. It is in this context that we intendptesent a conceptual-empirical
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synthesis of this literature, especially from th® &vidence after the Bayh-Dole Act,

to draw policy lessons for India.

In section I, we review this US-based literaturiéghva view to exploring the genesis,
rationale and consequences of the Bayh-Dole Actdiseuss the various intended as
well as unintended consequences of this legislatitervention as reported in the
literature, covering a whole range of issues, idiclg the nature and culture of
research, incentives for research and disclosuempag-licensing. In section Ill, we

present the US experience with university-indugtigrface and technology transfer
from public-funded research. Following the US eigrere, several other countries,
both OECD and emerging economies, introduced sirtelgislative interventions for

protecting IPR on academic research. In sectiom#/present a brief overview of the
limited amount of literature on these, other coyeixperiences. Section V highlights
the core debate regarding patenting of academiarels as reflected in the varied
literature reviewed in earlier sections. In Sectiinwe present a broad overview of
public-funded research in India in order to dempadicy lessons from the US Bayh-

Dole experience. Finally, section VII highlighteetiome of the key conclusions.

[I. The Bayh-Dole Act: Genesis, Rationale and Corsgjuences

[I.1 Run up to the Bayh-Dole Act: A Historical Pepective

The introduction of the US Bayh-Dole Act in 198Gstamn interesting genesis. The US
research culture, which pioneered the advanceménth®@ global frontiers of

technology during much of the last century, wasideebe developing some intrinsic
mismatches. There was lack of clarity regardingepaiownership of innovations
arising out of academic research, which had evemiapdederal funding. This

distanced industry from any public-funded academsearch in the majority of areas
(Etzkowitz and Stevens, 1998), biomedical reseagdrhaps, being a notable

exception (Cohen et al, 2002).

US universities have been patenting faculty inwergisince as early as the 1920s,
although prior to the early 1940s, few institutiohad developed formal patent

policies and most of them seemed ambivalent towsatgnting (Mowery 2005).
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Interestingly, many of the universities did not rage patenting activities themselves,
mainly to avoid the political consequences of cgmvg the impression of profiting
from faculty inventions or to avoid losing their mprofit tax status. Many
universities, especially public-funded ones, endaigepatenting of faculty research
through the establishment of affiliated, but legadeparate, entities like a research
foundation. Others engaged third party specialigts the Research Corporation —
founded way back in 1912 by Frederick Cottrell faeulty inventor at the University
of California, to manage their patenting and liegegsctivities (Mowery and Sampat,
2004). Columbia University’s policy maintained thathile patenting is the
responsibility of the inventor, patent administatis best carried out by the Research
Corporation, as “it is not deemed within the sphefethe university’s scholarly
activities”. Similar stances were adopted by Hady&hicago, Yale, Johns Hopkins
etc. Universities like Ohio State and Pennsylvatisgouraged or prohibited medical

patents.

During the early post-war period in the US, onlynrexclusive licenses could be
obtained to exploit the results of academic reseagsults by industry. By engaging
more than one company to practise a given inverttioough non-exclusive licenses,
the system encouraged competition to keep prieesstmable”. In the pre-Bayh-Dole
era, patenting and licensing of university reseaval centrally managed by an entity
called the National Technical and Information SeevNTIS), under the aegis of the
Department of Commerce. This arrangement, howekiad serious limitations.
Although it was effective for fields such as medbah devices, electronics and
chemical processes that were characterised by phoduct development durations
and reasonably low risks, it was completely indffec for fields like
pharmaceuticals, which have longer development ftanges' Indeed, a study
conducted by the federal government in 1968 fotat mo government-owned patent

in pharmaceuticals was ever developed for commars&a

This ambivalence towards university patenting sththanging in the 1960s and the

pace of change accelerated later during the 1970ssponse to greater federal

! Moreover, this system posed procedural hurdles for se@kiegtor collaboration during commercial
development due to a fundamental disconnect between teatan (at the university) and the
licensing authority (at NTIS).



initiatives in R&D funding. In fact, institutionapatent management agreements
(IPAs), first implemented by the Department of HlealEducation and Welfare
(HEW) and later by the National Science Foundafi8F), may be considered a first
response towards resolving this long-standing tutstnal bottleneck. The IPAs
allowed institutions to negotiate title rights toventions arising out of federally

funded research.

According to Etzkowitz and Stevens (1998), thesee@gents between individual
government research funding agencies and univessitbntributed to the growth of
university patenting during the 1970s. Many uniitess started creating their own
technology transfer offices (TTOs). Moreover, theésiod also witnessed the maturing
of fields like biomedical research with patentablgcomes for industrial application.
This also acted as a significant factor promotingversity patenting. However,

according to a Senate Judiciary Committee in 18¥8government owned the title to
more than 28,000 patents but licensed fewer than ger cent of them. In fact, the
IPAs did not provide an adequate institutional feavork for encouraging patenting

and licensing of university research for commerdalelopment.

In 1978, Purdue University’s attempt to negotiate I[®A to commercialise a
promising medical device technology was scuttlecdHi8W (Etzkowitz and Stevens,
1998). Birch Bayh, the Democrat senator took upissee. The cause was equally
patronised by the Republican senator, Robert BaAgh and Dole jointly initiated the
enactment of a legislation to correct these weaewdvieanwhile, the Department of
Commerce, seriously concerned about the UnitedeStateclining international
competitiveness, was earnestly looking for waysbtalge the divide between
academic research and industrial R&D. Some unitresslike Wisconsin University
and Stanford University also joined the lead witlidRie, supporting this initiative for
bringing a change in the existing institutional -8pt that required a complex
arrangement of individual IPAs. The period coinddeith academic research
witnessing a number of breakthroughs in the biocedand biotechnology fields
with promises of successful commercial developrbgrindustry. It was, therefore, in

1979 that serious efforts were made to formaligesitrcalled Bayh-Dole Bill — “the



most inspired piece of legislation to be enactednmerica over the past half century”

according torhe Economist.?

[I.2 Rationale for the Bayh-Dole Act

University ownership of patent titles on inventiogsnerated out of public-funded
research under the statutory provisions of the Hagle Act 1980 was supposed to
facilitate patenting and licensing of universitgearch in the US. The passage of the
Bayh-Dole Act was part of a broader shift in USipptowards a stronger intellectual
property rights regime (Mowery and Sampat, 2004)isTlaw was seen to be the
much-needed instrument that would ensure the bmstlapment and application of

university generated research results.

According to Eisenberg (1996), the earlier insiimé&l framework in this regard in
the US, had typically encouraged or mandated fédegencies sponsoring research to
make the results widely available to the publiotiyh publications made available in
the public domain or through government ownershippatent titles for non-
exclusively licensing to multiple industry playeksowever, this same public domain
was perceived by many to be a treacherous sanérgulfing many potential seed
ideas and inventions generated in universities iiight otherwise have been put to
actual application. Firms, in many cases, did ne¢neget to know about the
inventions taking place at universities and, evehay did, they were not willing to
pick up these inventions in their nascent stag@aowit exclusive patent licenséhe
Bayh-Dole Act 1980 was intended to reverse this unfavourable trend in the US by
allowing universities to own patent titles on outputs of public-funded research and

license them exclusively at their discretion.

Traditionally, patents are understood to facilitatenarket for technology exchange
through licensing and other agreements that pahaiuse of the technology (Gallini
2002). The Bayh-Dole Act of 1980 was principallyaneto incentivisendustry to

come forward, pick up university research resulid axplore the possibilities of

further development into marketable products. Theemtive scheme was legally

2 “|nnovation's Golden Goose”, The Economist, 12 Dec 2002.
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routed through the assurance of exclusive licensingall patented inventions
generated out of public-funded research at unitressilt was argued that without this
assurance, firms could not afford to take the ridk committing enormous
expenditures needed to develop university innowatimt was often embryonic for
commercial  applicatiodln fact, it was particularly emphasised that
commercialisation of university inventions was heit the function nor the
responsibility of the university and, thereforedustry participation was essential
(Stevens, 2004). It was argued that stronger anttde@ned intellectual property
rights for university research would accelerateirtheommercial exploitation.
(Mowery et al, 2001).

It is not very clear from the literature whethelipp makers were also thinking of
directly incentivising university research itsdifaugh the Bayh-Dole enactment. But
the rationale for the Bayh-Dole Act, in popular lpace, is often interpreted as a
financial incentive to university researchers nalydo stimulate quality research, but
also to disclose and patent ‘profitable’ discovefie commercial use and consider it
as a new source of income (Coupe 2003). Accoradingdwery and Sampat (2005),
the theoretical underpinnings of the Bayh-Dole d&dion suggest that it is the
ultimate expression of faith in the “linear modef’'innovation a la Bush (1945) — if
basic research results can be purchased by woulddwelopers, commercial

innovation will be accelerated.
[1.3 Consequences: Trends in Patenting and LicemgiPost-Bayh-Dole

The surge in university patenting in the US in ldgt couple of decades has spurred
research into its cause and effect. The cause mdipked to changes in the research
environment resulting from the new IPR framewortablshed by the Bayh-Dole Act
1980. The effects are evaluated in terms of comialéation of university/laboratory
generated, embryonic inventions and research tadtng with unintended
consequences for university research profile arlturey if any. At the outset, we
present some of the findings sketching the overafids in the profile of university
patenting in the US, both before and after the Bagle Act.

® This was highlighted by Birch Bayh in his Senate speechridince the Bill on 13 September 1978
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There has been a phenomenal expansion of univgratgnting in the US over the
last three decades of the last century. Compahegrates of growth of university
patents vis-a-vis total US patents (domestic anerall) between 1965 and 1988,
Henderson et al (1998) observed that universityermiat grew more rapidly than
overall US patents and much more rapidly than USektic patents. Mowery (2005)
reports that the share of university patents ialtdS patents with domestic assignees,
increased from less than 0.5 per cent in 1970 séolyd per cent by 1999, and the rate
of growth of this share began to accelerate julirbel 980.

This process was facilitated by new organisatiastalctures whereby universities
assumed a more prominent role in managing thegnpiaig and licensing activities
through the establishment @fchnology transfer offices (TTO). The number ofOST
increased from 25 in 1980 to 200 in 1990 and, leyethd of 1990s, TTOs became an
integral part of virtually all US universities (Nein 2001). According to Henderson et
al (1998), there has been a significant increasedmumber of universities taking out
patents — from 30 in 1965 to nearly 150 in 1991wkieer, the study reports that
university patenting remained highly concentratedhwthe top 20 institutions
accounting for 70 per cent of the total number atepts. MIT, the most prolifically

patenting institution, alone commands about eightgent of the total.

Interestingly, the surge in university patentings Haeen largely limited to a few
specific fields. According to Henderson et al (199Between 1965 and 1988,
universities are seen to be more inclined towardgerging drug and medical
technologies and less towards patenting mechateicahologies. Fields like chemical
and electronic technologies were in between inrdggrd. The study by Mowery et al
(2001) shows that biomedical patents outnumberhbiomedical patents in three of
the top US universities (Columbia, Berkeley andnftal). This dominance of
biomedical patents is perhaps a reflection of tet fhat this area of research carries

greater commercial promise.

Along with a surge in university patenting in theSUafter Bayh-Dole,
commercialisation of university innovations and hieglogy transfer to industry
through licensing has also gone up. According ® rteport of the Association of

University Technology Managers (AUTM) in 1998, thevas a 75 per cent increase
8



in licenses executed between 1991 and 1997. Altndhg reflects the positive
attitude of universities towards appropriating retufrom faculty research, it does not
unequivocally establish a success story for comialésation of university research
as a result of the Bayh-Dole Act. Indeed, Thurshg @&hursby (2002) show that the
rise in the number of university licenses execugedkfinitely not commensurate with
the massive increase in the number of universitgma. Mowery et al (2001) reports
that biomedical inventions accounted for the liostgre of revenues generated from
licensing of university patents. For the three arsities studied by them, this share
exceeded 80 percent of revenue generated from ribgdective top five inventions
during 1985-1995. University generated innovationgquire substantial
“development” after licensing. Based on a survey6@f universities, Jensen and
Thursby (2001) show that over 75 per cent of tleerlsed inventions were at the

proof of concept stage and only 12 per cent waadyéor commercial use.

[I.4 Consequences: Performance of Universities wardhe Bayh-Dole Act

The observed surge in US university patenting acehsing was not necessarily a
post-Bayh-Dole phenomenon. There were two categafeuniversities in the US
prior to the enactment of the Bayh-Dole Act. Thrstfcategory included universities
like the University of California, Stanford Univess MIT and University of
Wisconsin, which had the culture of patenting aiwérising university inventions
even before the Bayh-Dole Act; the other group ¢hiincluded prominent
universities like Harvard, Columbia and Yale) wkyss active in this regard. Mowery
et al (2001) observe that Columbia University st@rto actively patent and license
only after 1980.

The growth in the numbers of patents across USeusities after the Bayh-Dole Act

is evidence of its success in generating univenggearch for commercialisation.

However, there are other aspects that quite jabtifi attracted serious research
attention. We now discuss some of this literatuaselll on a more disaggregated
profile of US evidence, focusing specifically orsugs of commercialisation of

university research, patent quality, research oeiland focus, research funding and
the role of the TTOs.



[1.4.i Disclosure, Patenting and Licensing

Commercialisation of university inventions arisiogt of public-funded research is a
multi-step process. It begins with the inventodisgag his invention to be patentable
(in terms of novelty, inventive step and commeraigplication) and willingly seeking
intellectual property rights protection throughdiisure. The next step involves the
award of patent. According to the provisions of Bag/h-Dole Act, once the patent is
granted, the patent title for all inventions ansiout of federally funded research
would be owned by the university itself. Naturally the third step, the responsibility
of licensing these patented inventions would nowst neith the university. It is
presumed that the expected revenue gains fromtyoyauld drive the university
towards licensing their patents. Thus, broadly kjpeg there are three steps leading
to commercialisation of university inventions —dasure, patenting and licensing. In
this sub-section, we focus on these three activiieuniversities to understand the
possible consequences of the Bayh-Dole Act for ceroralisation of university

research.

Thursby and Thursby (2002) model disclosure, patgrand licensing as a three-
stage production process involving multiple inpatt®ach stage. Faculty disclosige
modelled as a function of several inputs, both ole#e (including faculty sizé,
research funds and the size of the technology fearsffice) and unobservable
(propensity to disclose). In the second stage npatgplication is considered to be the
output determined by observable inputs (like numifedisclosures, TTO size and a
measure of faculty quality) and an unobservableutinphe propensity to patent,
indicative of the commercial aggressiveness ofutigersity administration). Finally,
in the third stage, licensing is modelled as a tioncof observable inputs (including
the number of disclosures, number of patent appics, the size of the TTO and
faculty quality) and unobservable inputs (propentit license reflecting the ability,

knowledge and aggressiveness of the TTO in deteamgithe fate of a patent).

* This is represented by three separate variables aagtdaculty size in biological sciences,
engineering and physical sciences, keeping in mind the difiesénamethods and marketability of
research in these areas.
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Using a sample of 64 universities, Thursby and $byi(2002) estimated total factor
productivity (TFP) growth for each of the three gwotion functions using data
envelopment analysis (DEA). The estimated TFP drawtes were 12.1 per cent in
the patent stage as compared to 2.7 per cent $ofodures and -1.7 per cent for
licenses executed. From these estimates, Thurgbylharsby (2002) conclude that
disclosures have gone up essentially due to thease in direct inputs (like faculty
size) and once we control for these inputs, thaesse in disclosures due to
unobservable factors like rising propensity to ltise is only marginal. However, it is
patenting that has shown a phenomenal rise even @dntrolling for direct inputs,

including number of disclosures. Finally, licensings effectively declined once we
control for the massive increase in patenting, caigh the number of licenses
executed might have gone up in absolute terms. Jdrisaps reflects a decline in the

commercial appeal of the rising number of discleswand patents.

In another paper exploring the nature of inventibcsnsed by universities, Colyvas
et al (2002) presented case studies of inventioessed by Columbia and Stanford.
The inventions covered fundamental techniques,ebfotology research tools,
biological processes, medical devices and softwergrams. While most of the cases
fell in the category of “embryonic” inventions, senof them were “ready-to-use”

technologies. The paper suggests that intellegitagerty rights and exclusivity are
likely to be most important for ensuring industridévelopment of “embryonic”

inventions.

[1.4.ii Quality of Patents

It follows from the discussions presented in thevpus section that US universities
had experienced a surge in patenting after 1978 witmarked upward movement
after 1980. Whether this growth in patenting coliétve been sustained without the
Bayh-Dole Act remains an inconclusive debate inlitleeature (Mowery et al, 2001).

However, a pertinent issue that has been extegsreskarched and debated in this
context is whether the massive rise in the numbeuniversity patents has been

accompanied by any changes in the overall qualisuoh patents.

11



Patent quality is judged in terms of both its intpace as well as its generalifyhe

index of importance constructed in terms of patgtations, discounting for second
generation citations, is a measure of the techmmbgmpact of an invention as
reflected in the number and importance of its dedamts. The second index
formalises the generality of patents in terms @ftmns to capture the extent to which
follow-up technical advances are spread acrossrsiveechnological fields, rather

than being concentrated in just a few of them.

Citation-based studies of US patents, notably bgddeson et al (1998), suggest that,
before the mid-1980s, university patents used ¢eive more citations compared to
patents from other sources and university pateete \wore widely cited in a diverse
range of fields. Regressing the measures of impoetand generalitgn a series of
dummy variables capturing application years, tetidgioal areas and patent origin
(university versus non-university), Henderson et(E98) found that university
patents received almost 25 per cent more citaborsn average and were 15 per cent
more general (both these differences being highgpifscant statistically). The
regression was done controlling for possible fighdcific effects and time effects.
This difference was seen to be the largest in meits and mechanical patents, and
smallest in the drug/medical ones. However, thitedince in the patent quality for
university and non-university patents seemed toomadown after 1983. This was
attributed to the decline in the relative imporiand generality of university patents,
since there was no evidence of rising importancé generality of non-university
patents. The declining quality of university pasetritggered off apprehensions about

the possible accumulation of low quality univergigtents in the US.

However, Mowery et al (2002) show that the falpaient quality after the Bayh Dole
Act was not true for all universities. They argubdt the poor performance of the
entrants, as opposed to the incumbents, explamsvhrall decline in the quality of
university patents in the US.The results from negative binomial and probit
regressions suggest that the entrants’ patent ispoe was significantly lower than

that of the incumbents for the period 1981-86. Heve these differentials were

® These two terms are appropriately defined by Moweryl g2@02) — incumbents being those
universities with at least six patents granted during 1 5~hile entrants as those having less than
six patents during the same period.
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statistically insignificant for the period 1987-193Non-biomedical patents, for which
the incumbent-entrant importance differential wiae tost pronounced during the
1981-86 period, showed convergence during the |lageiod. These results confirm
that entrants’ patents quality has improved owaetiwhile there has been no decline

in the quality of incumbents’ patents

The convergence of patent quality reflects a grhdearning process for the
universities to patent their research outputs. Té&eperience and familiarity with the
patenting process itself do matter. In the US, rigothe Bayh-Dole Act, it was the
Research Corporation that was primarily engagedananaging the patenting and
licensing activities of nearly 200 universities —task which later on became the
responsibility of the technology transfer officelStbe respective universities. One
possible explanation is that TTOs established hyieea(incumbents) were more
efficient because of their links with bodies likeet Research Corporation. The
entrants did not have much links with the erstwHResearch Corporation and,
therefore, had little by way of learning througheithown patenting experience
(Mowery et al, 2002). However, the entrants dicbgrihe benefit of learning from the
experience of successful incumbents through varidivsct and indirect spillover
effects that might have accounted for improvementshe importance of entrant

university patents during the late-1980s and tf#0%9

[1.4.iii Effect on research focus and culture at the US universities

The survey of three universities conducted by Mowetr al (2001) comes up with

interesting insights on the focus and culture olversity research. Nelson (2001),
drawing upon this survey, says that the allocat@nuniversity research effort

between fundamental and applied research did et significantly after the Bayh-

Dole Act and there has not been any shift away flondamental research. In other
words, according to Nelson (2001), university reseahas not become any less
fundamental at these three universities after taghBDole Act. However, as far as
research portfolios of US universities are concgrribere has been a definite shift
towards biomedical research, and this could pagttplain the rise in university

patenting and licensing after Bayh-Dole. Howevers inot clear if the act itself has
anything to do with this shift (Mowery et al 2001).
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With regard to research culture and motivation, Iiecase studies from Columbia
University and Stanford University by Colyvas et @002) failed to find any

evidence to support the hypothesis that expecteandial gains shape scientists’
motivation to do research. According to this stualye cannot conclusively determine
if scientists were indeed directed towards lessldmmental or less “deep probing”
research because of the policy changes, notablyBthd-Dole legislation. As a

matter of fact, in many cases, the main objectiveesearch was to make fundamental
advances in research techniques and methods aneistiies of such research not only
proved to be useful for other researchers in a wathgje of areas and applications,

they also had significant commercial appeal.

Indeed, the very fact that over 75 per cent oflitensed inventions required further
interactions between the inventor and the licentsedevelop commercially viable
products (Jensen and Thursby 2001) was a clearatidin that university research
continued to be fundamental in nature, the incretadEensing activity

notwithstanding (Rafferty 2008). This perhaps swstgethat more areas within

university science could now be accessed througimirket mechanisfh.

There has been a long-standing debate on whetldarstiml development of
university research outputs through the proprietayte (patenting and licensing)
actually stimulates scientific and technologicabgress. Studies on the post Bayh-
Dole experience seem largely inconclusive with régeo a broader debate on
privatisation of scientific commonScientific commons, largely promoted by public-
funded research, has broadened the knowledge basedern science and created a
culture of open science, encouraging competitionragrpotential innovators (Nelson,
2004).

I1.4.iv R&D expenditure and research funding

Given the fact that the Bayh-Dole Act made it eafe universities to license patents

from public-funded R&D projects, it is likely thélhe Act actually affected the way

® Nelson (2004) suggests that, post Bayh-Dole, there lemoh tprofound changes in the ways
universities gave access to their research results, vasiedination taking the patent route in more
areas of science than it used to. On the other handow$ralings allowing patents in some areas of
basic research increased incentives for for-profit fifronsngage in areas of basic research.
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these projects were financed. Rafferty (2008) setent®e one of the few studies that
use national level data on university R&D expenditand activity (according to the
character of research activity, namely, basic, iadpbr development) to analyse the
impact of the Bayh-Dole Act. This paper consideggragate R&D expenditure for
basic research, applied research and developmehimemlels each of them as a
univariate autoregressive process, checking farcttral breakpoints during the
period 1953-2002. The results suggest structuedis for basic R&D in 1964, for
applied R&D in 1976 and, surprisingly, no structupaeak for development. The
Bayh-Dole enactment apparently does not seem tocicle with either of the
observed breaks. Hence, there is no reason tovbelmt the act played any role in
promoting development R&D at the cost of basic R&De paper also finds rising
industry funding of university research right frehe 1970s, pre-dating the passage of
the Bayh-Dole Act. Rafferty (2008), therefore, cloiies that the passage of the
Bayh-Dole Act cannot be associated with any stesily significant change in

university R&D activity or expenditure.

Coupe (2003) analyses the direct real effects ofeusity R&D expenditure in terms
of patents generated. An estimated Poisson regresfpatent numbers indicates that
academic R&D production has constant returns téesaathe university level, with
some indications of increasing returns at the aggeelevel. For instance, universities
as a whole applied for about 20 patents per billi@dollar spent on R&D in 1972,
40 in 1985 and more than 100 in 1994. However, hat level of individual
universities, such expenditure generally resultsanstant or even decreasing returns
to scale. This conclusion has clear policy implmag for optimal allocation of
federal research funds among competing recipientdether or not to concentrate

resources among selected institutions or univessdr to spread it thinly across.

[1.4.v Therole of the TTOs

The Bayh-Dole Act led to the creation of new orgatibnal structures within the
universities through the establishment of technpltgnsfer offices (TTO). The
TTOs were meant to facilitate patenting of univgrsiresearch and its
commercialisation. The number of universities witthnology transfer offices
increased from 25 in 1980, to 200 in 1990 and Heyend of the century, virtually all
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US universities created their TTOs. The TTOs wengpssed to act as the interface
between individual inventors, the university and tharket for technologies. Since

the TTOs were self-financing, they were presumélmhgtionally autonomous.

It has been contended that the spurt in univepatgnting and licensing post Bayh-
Dole was essentially spearheaded by the initiatbfebe TTOs. Coupe (2003), based
on maximum likelihood estimations, finds that ai¢gb university, spending the mean
expenditure on R&D, will have an expected numbepatents that is about 45 per
cent higher if it has a TTO compared to one with@ETO. Moreover, universities
that established TTOs in response to the Bayh-Boteare most likely to experience
increased licensing activity compared to those théot establish one. This shows
that the Bayh-Dole Act could actually play its imtled role through a two-step
process of creating TTOs in the first place andem#g and commercialising

university research thereafter.

Jensen and Thursby (2001), through a survey ofntdogy managers of 62 US
universities, concluded that technology managess/@d themselves as balancing the
interests of university administrators with thodettee inventors. While the former
considers revenue generation to be the most imgottee latter is essentially inclined
towards sponsored research. For TTOs, generatiggltyofees was extremely
important, followed by activities leading to actu@mmercialisation of inventions.
Facilitating sponsored research was found to bg mlderately important, while the
number of patents awarded seemed to be the leasttamt. Using the Kendall's,
Cohen’'sk and McNemar's test to test for the associatiorwbenh the nature of
responses from TTOs, university administration faualty, it was concluded that for
most of the outcomes, TTO managers’ objectives wesee closely aligned with that

of university administrators.

" “Few (13 per cent) of the TTOs reported that their offica part of a foundation, and 20 per cent
reported that the university has a foundation that prevédgport for the TTO. Only 15 per cent of
the TTOs are corporations that are separate from theiensities, and 4.8 per cent are for-profit. On
average, 42 per cent of the support for the TTOs isdbaseline item in the university budget and
43 per cent comes from royalties/license fees. Md3tpg cent) of the TTOs report directly to an
academic university official (typically, the vice presitlfor research) rather than a university
business or finance official. More than 40 per cent use Bode consultants to aid the TTO.”
Thursby et al (2001).
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[ll. University-Industry Interface & Technology Tr ansfer From Public-Funded
Research: The Us Experience

The outcomes of public-funded research, spannmg knowledge and knowhow to
technologies and prototypes, need to be transfeor@djencies that would put in the
necessary effort required to develop them furtberstaling up and commercial use.
Public-funded research has evidently played a ®ogmt role in generating
fundamental ideas (or techniques) that have can#thto the overall technological
progress in a sociefyywhile private in-house R&D has been driving spegifroduct
and process innovations that boost productivitynpetitiveness, economic growth
and welfare. Therefore, it is crucially importahat the industry-university interface
happens in a manner that ensures best utilisatiaamiversity generated research
results. However, such interactions are far fronmdpdinear in spirit or singular in
approach. This brings us to a discussion of thesiples channels of university-
industry interface, their effectiveness and the lioapions for university-industry

technology transfer.

Industry might consider public-funded research alsreeding-ground of forward-
looking ideas that they could possibly harnessidher developmertHowever, as
we understand in the case of the US, such uniydrgiustry interface was not visible
to the extent possible and desirable during th®49@r various reasons — the lack of
a proper IPR framework being the most frequentlyedo Indeed, this slack in
university-industry technology transfer is what believed to have fuelled the

legislative intervention in the form of the Bayh{B&ct, 1980.

Santoro and Chakrabarti (2002) identify technoltrgynsfer as one of the four main
forms of industry-university interaction. The othtmee forms are identified as
research support, co-operative research and kngeleéchnsfer. Research support
refers to contributions by industry to universitiasthe form of research funds and

equipment. Co-operative research is supposed tmdre interactive than research

8 Indeed, the key role played by universities and public researstitutes in the process of
technological catch-up has been highlighted by Mazzoleni and Nelson }20@ffe (1989) had
earlier found a significant effect of university resgmon corporate patents in the areas of drugs and
medical technology, electronics, optics and nuclear teoggol

°® A somewhat less ambitious expectation by industry isegulsy their more specific and immediate
needs (both with respect to minor trouble shooting and prob@dving as well as major product and
process development) through leveraging public-fundeelareh and its associated talent pool.
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support and includes contract research with indi@idnvestigators, consulting by
faculty, and group arrangements to address spaityfitnmediate industry problems.
Knowledge transfer broadly refers to formal andinfal interactions, co-operative
education, curriculum development and personnehaxges, extending to research
consortia, co-authoring of research papers by mesntiea university and industry
and employing university graduates. Therefore, Hadge transfer may be
considered to have a far-reaching and long-termagnpvhile technology transfer
serves more specific and immediate industry nekds. under technology transfer
that public-funded research provides both basictanbnical knowledge along with
the technology patent and/or licensing servicesilewthe industrial community
provides a clear problem statement related to nat&eand in a specific applied
area. The other most common forms of technologystea have been identified as
technological consulting arrangements, sponsoreténsion services and joint
ventures.

Santoro and Chakrabarti (2002), based on a firrallsurvey in the US, shows that
larger (more mechanistic) firms use knowledge fiemsand research support
relationships to build competencies in non-corehtetogical areas. By contrast,
smaller firms, particularly those in high tech isthial sectors, focus more on problem
solving in core technological areas through tecbgwltransfer and co-operative
research relationships.

Cohen et al (2002) use data from the Carnegie Meflorvey on industrial R&D to

evaluate the influence of “public” (i.e., univeysdand government R&D lab) research
on the US manufacturing sector and explore thewsth through which that effect is
exercised. They have identified the following padly® of technology transfer (or
sources of university information) — patents, infaf information exchange,

publications and reports, public meetings and aemiees, recently hired graduates,
licenses, joint or co-operative ventures, contrasearch, consulting, and temporary
personnel exchanges. The paper reveals that 4Xeyerof the respondents rate
publications/reports as at least moderately imporig therefore, forms the dominant
channel. Informal information exchange, public nmegt or conferences, and
consulting are next in importance, accounting fbrp@r cent to 36 per cent of the

responses. Channels like recently hired gradupties$,and co-operative ventures and
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patents constitute 17 per cent to 21 per centefeélsponses. Licenses and personnel
exchange are found to be the least important chavittea share of less than 10 per
cent. These results clearly indicate that for niogtistries, patents and licenses are
not nearly as important as other channels of teariefy public research results to
industry, especially publications, conferencesprimfal information exchange, or

consulting.

The above studies look at university-industry tedbgy transfer from the demand
side, i.e. the industry perspective. There areistuthat look at the issue from the
supply side, i.e. the university perspective. The knowledge that is created through
public-funded research is generally the outcome laiforatory experiments or

theoretical analysis and is generally publishedpeer-reviewed journals and/or
patented. University professors have traditiondigen transferring knowledge

through mentoring students’ research, through agenfie presentations and notably

through publications placed in the public domain.

Agrawal and Henderson (2002) suggest that paterysrepresent a small proportion
of all work being conducted within academia and maibe the representative mode
of what we have so far been calling technology gin Their study of technology
transfer from MIT is focused on the departmentsethanical engineering, electrical
engineering and computer sciences. Their resutte shat on an average, only about
10 to 20 per cent of faculty members in their sangaltent their research in any given
year and only three to seven per cent license tinegmtion. However, more than 50
per cent of them publish at least one paper ingiwgn year. In a startling revelation,
they conclude that half of their sample populatiawe never patented at all. Clearly,
publishing academic papers appears to be a far imp@rtant activity than patenting.
The paper has also tried to give important insiglggarding the channels of
university-industry technology transfer drawing npgbe perceptions of faculty. The
relative importance of the channels of technologpdfer, as perceived by the faculty,
Is summarised as: publications 18 per cent, coné@®5 per cent, consulting 26 per
cent, conversations 6 per cent, collaborative rebeb2 per cent, co-supervising 9 per
cent, recruiting graduates 17 per cent and patends licenses 7 per cent. These

results suggest that a focus on patenting as aumea$ the impact of university

19



research must be carefully qualified, given thet that patenting seems to play a

relatively small role in the transfer of knowledge.
IV. Bayh-Dole Type Legislations In Other Countries

Notwithstanding apprehensions regarding its possililintended consequences, the
Bayh-Dole Act has been credited with having pulted United States out of the
slump that it had gone through in the 1960s andl8%¥0s. However, it took a while
for the rest of the world to get enthused by theaidt was only in the late 1990s that
this US legislation was used as a guide to forrmdalPR policies in some of the

other nations — with significant influence on themovation systems.

Countries like Austria, Denmark and Norway changselr employment norms for
academic staff by abolishing faculty rights on @msity-generated research results.
Some OECD countries like Japan and Germany by rmwe fegislations along the
lines of the Bayh-Dole Act to energise the procafstechnology transfefrom their
universities. Most interestingly, the idea did agpt® the emerging economies as
well. Countries like Brazil, China and South Afrialready have similar legislations
in place, while in India the process of enactingirailar law is underway” In this
section, we present an overview of the experientasglected countries with a Bayh-
Dole type legislation, to further our understandaidhow patenting of public-funded

research may be used as an effective instrumgnilaic policy.

Historically in Europe, patents arising out of asaic research were either assigned
to firms that may have funded the researchers, erewaken by the academic
inventor. In any case, there never was a stroritima of patenting and licensing of
university research in Europe. Some technologysfeandid occur through patents
produced in universities, but these were mostly edvby companies (Bacchiocchi
and Montobbio, 2009). Elaborating on the long sitagdEuropean practices of

technology transfer from universities, the studpors that in Germany (like in

10 But this is not to suggest that this bandwabes been pervasive. Countries like Sweden have not
abolished professor’s privilegend Canada still does not have a separate legislation rsimithe
Bayh-Dole Act. However, there has been consistent eficdBiainada towards harmonising divergent
rules of IP ownership by universities, at least with resfeB&D funded by the federal government
(WIPO).
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Denmark, Sweden and Austria), there was the sectallofessor’s privilege allowing

university professors to retain the property rigtrtstheir research results. In the UK,
France and Italy, however, universities and re$earentres maintained that
employers retain intellectual property rights ovbeir research. In France, some
universities (in particular the CNRS) did pay sesoattention to the issue of
intellectual property ownership. However, Italianiversities did not bother much

about intellectual property rights and private camps were allowed to retain patent

ownership (Balconi et al 2004).

Although similar in nature to the US policy framaworecent policy developments in
some of the European countries with respect tongiage of university research are
perhaps less extensive than the Bayh-Dole Act (&uamd Nesta, 2006). Prominent
European nations, which initiated changes in thewisions for intellectual property
ownership in the case of public-funded researcblude Denmark and France (in
1999), Germany (in 2001), Norway (in 2003) andyli@h 2005).

Germany in 2001 introduced reform of the Employe®vLwhereby IPRs were
transferred to the university from individual inters. This led to the establishment
of patent valorisation agencies (PVAs) in Germamjandated to manage the
patenting activities of one or more German univesi(OECD 2003, Mowery and
Sampat 2004). In Norway, policy changes in thisardgook place in 2003 though
there is little by way of evidence on the consegasrof these policy changes. The
Italian case is very interesting. They assigned dimership rights of university
generated patents to researchers in the first @a2601, but reversed it in 2005. At
present, Italian universities are allowed to hadiepts for all inventions coming from
externally funded research, with certain exceptiorthe case of research undertaken

with sole institutional funding.

A detailed study on Denmark by Valentin and Jer{2806), focusing on some of the
consequences of such policy moves (Sweden, wittunb policy changes, was taken
as the control), suggests that the Danish Law owddsity Patenting (LUP), which
came into force in January 2000, transferred tlghtrio patent any university
invention to the concerned university even if tesearch was undertaken through

collaborations with industry. Sweden on the othandy continued with their older
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system of professor’s privilege. The study attemipte assess and compare the
contribution of university scientists to inventiopatented by dedicated biotech firms
(DBFs) specialising in drug discovery in the twauotrsies.Denmark initiated such
legal and procedural norms in the wake of growirggtipipation of university
scientists in industry-owned patents. The studyfioos that, post-LUP, there has
been an observable increase in the total numbgratents held by universities in
Denmark compared to Sweden. However, on the flgdidey find that the previous
trend of academic participation in company-ownedemis (here, drug discovery
research) has suffered in Denmark because of thedirction of the LUP. Such an
adverse effect has been attributed to the fact ah&gpical joint university-DBF
research project does not fit well into LUP’s regquent of ex-ante allocation of IPR
to universities. The core hindrance for firms tag&ge in a joint (collaborative)
exploratory work in drug research with universitieas that they were not willing to
invest in the transformation phase leading to anakarug without having secured
the patent rights themselves. It must also be nibtadthis variant of the Bayh-Dole,
implemented in Denmark as the LUP, is rather stiartgrms of its reach — it extends

to university-industry collaborative research antimerely public-funded research.

In the UK, much of technology transfer in the pablesearch system has been
achieved without intellectual property ownershigvdalike the Bayh-Dole Act. It is
evident from the UK Patents Act, 1977, that the emship of intellectual property
rights was clearly allocated to universities fot edsearch undertaken within a
university. Universities in the UK firmly advocateeimployer status over their
research staff and retained the discretion to paésearch outputs. This is in contrast
to the pre-Bayh-Dole provisions in the US, whichreveinclear on who owned the
rights to inventions generated out of public-fundesearch. Some indicative figures
for the state of commercialisation of universitgearch from the 1996 report of the
Parliamentary Office of Science and Technology sstgythat the total number of
patents held by 34 UK universities was 510. Thénhésg number held by any one
establishment was 60. Out of the 10,000 patentsteplaby the UKPO per year,
universities are only a small contributor. UK unsiées, on average, earn income
from patents equivalent to between one and two geeit of their total research
expenditure. The British Government came up withv rmolicy guidelines for IP

ownership in academic research, following the mation of the Baker Report in
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August 1999 The new policy reaffirmed that the ownership of generated by

public-funded research would reside with the regdeagrovider as the body best
placed for such exploitation unless compelling dext like national security,

dissemination of information, aggregation of wonkrchasers’ own standards,
regulatory responsibilities or the research pravedéck of resources came in the
way (The Patent Office UK).

Apart from some of the European countries discussedfar, Japan has also
introduced its version of the Bayh-Dole Act in 1989 shift intellectual property
rights from individual inventors to the organisaso they worked for
(http://www.nsftokyo.org/rm04-05.htnl Collins and Wakoh (2000) explain this

policy move in the light of the IPR arrangementattbxisted earlier and the very
limited technology transfer that took place fronpaese universities to industry
through patenting and licensing. In fact, they filttle evidence to support any
significant licensing activity on the part of Japaa universities; royalty incomes for
these universities were reported to be negligilbleas been also shown that the total
number of patent applications made by univershis actually declined after the late
1980s. Even in the case of industry-university aede collaborations, the Japanese
experience was not very encouraging prior to 199 earlier system of assigning
intellectual property rights to the inventor impliadded procedural and bureaucratic
hurdles due to the involvement of intermediary argations in the process of IPR
management, like the Japan Society for PromotioBaénce (an advisory body to
the Education Ministry). These considerations primdplapan to adopt the Bayh-
Dole styled legislation in 1999. Alongside this ildgtive intervention, Japan also
focused on reforming organisational structuresiritellectual property management
by creating technology licensing offices (TLOs) umiversities to facilitate the

process of commercialisation of university research

Emerging economies like Brazil, China, and Soutticafhave, of late, refrained from
being silent onlookers to the development trajeesorof the early industrialised
nations and their periodic experiments with pulgalicy towards competitiveness.

On July 5, 2004, the House of RepresentativeseBitazilian Congress approved an

1 «Creating Knowledge Creating Wealth — Realising the Ecaadtotential of Public Sector Research
Establishments” Published by HM Treasury August 1999

23



innovation law that is meant to provide incentit@sncrease innovation activity and
facilitate scientific and technological researchira passed its amended S&T law on
December 29, 2007, which became effective from JuB008. Seemingly, this law is
flexible in terms of favouring patent ownershipeither the scientist or the institution
in the case of publicly funded research. Effectivéthis law was passed to redefine
the range of patentable research outputs in CBioath Africa enacted its Intellectual
Property Rights Bill in December 2008. The specdigect of this legislation is to
ensure that intellectual property resulting fromblmly financed research and
development should be commercialised for the berdfiall South Africans and

protected from misappropriation.

Among policy makers, especially in emerging ecoresni Bayh-Dole type
legislations are generally thought to bgpanacea to solve all problems regarding
incentivising innovation and technology transfesnt® of these countries (like Brazil
or India) have been spending large amounts on pwector R&D as a matter of
policy for several decades now. However, theseaiiies have often failed to
generate enough momentum for cutting-edge innovatircom public-funded
research, notwithstanding the large number of expmtal and sponsored research
projects in the universities and research laboegoHowever, one is not sure if
institutionalising IPR in academic research wouldged energise the quantity and

quality of research for economic growth and progitesthe extent desired.

The literature on other country experiences, neoprsingly, is somewhat limited,
given that the legislative interventions in thesarntries have been a relatively recent
phenomenon. Unlike in US literature, we fail todfimuch evidence-based analysis of
the implications and consequences of such Bayh-Dype legislations in these

countries.

V. Patenting Public-Funded Research: The Debate

The empirical literature so far discussed contaimgorous analyses of the
consequences of the Bayh-Dole Act (1980) in the BE8dently, there is a strong
lobby of policy makers and stakeholders acrosswbdd, which believes in the

positive influence of such legal interventions timsilating the process of technology
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transfer from university research. However, thagyotiebate is not as unidirectional
and linear as might appear at first glance. Theiksyes that form the discourse in

this regard are rather broad and complex.

First, it is unclear whether the outputs of goveentffunded research projects are
more effectively disseminated through publicati¢agailable in the public domain)
than through patenting. Second, it is debatablethanepatenting and exclusive
licensing should assume the most important modenofersity-industry interface,
ignoring other important and, perhaps, more effecthannels. Third, such public
policy to promote exclusive licensing of public-tied research has its flip side in
terms of monopoly rent-seeking on publicly fundedearch outputs by industry. This
effectively implies double-taxation of taxpayerss@hberg, 1996). Finally, it is yet to
be ascertained whether intellectual property riglats actually incentivise scientific
research.

Moreover, there are serious concerns regardinglgessunintended” consequences
of Bayh-Dole type legislations Act. For instanclee texcessive thrust on monetary
incentives (beyond the traditional norms of academivards) might shift the focus of
public-funded research away from basic to moreiaggand commercially oriented)
fields and thus hamper the pursuit and progressaénce” (Nelson 2004, Mowery et
al 2001). Another issue arising out of the Bayhdélct relates to expanding the
scope of patentable research to include a wideerafgoutput in areas of basic
research and research tools. It is also arguedhbatulture of patenting might lead to
an uneasy environment of secrecy and may impede detaly the process of
information sharing. Remotely though, such tendeficome in the way of potential

collaborations crucially important for large-scat@entific research.

V.1 Dissemination: Publication vs. Patents

There is a fundamental philosophical domain of liet¢ual debate that addresses
concerns related to the privatisation of scientdémmmons According to Nelson

(2004), Bayh-Dole endorsed the notion that dedigatesearch results to the public
commons discourage the use of these results. Howaeestrongly believes that

university research is most effectively dissemidé&te users if they are placed in the
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public domain. Indeed, exclusive (or restrictedgtising may deter widespread use at
considerable economic and social cost. Nelson (28B4 points out that the current
zeal of universities for patenting represents aomsijift from universities’ traditional
support of open science. The paper highlights thtergial downside of exclusive
licensing of university research results. This rbayparticularly relevant in the case
of research tools, medical remedies etc that aranméor wider application.
Nevertheless, initially the argument supporting B&pole focused primarily on

pharmaceuticals where patent protection continuée fjustified.

Dasgupta (2000) analyses the choice between ‘distdoand publication-priority’
versus ‘secrecy and patents’. He argues that ioverdre often faced with such
choices where the urge to disclose their findirogthe world at large clashes with the
compulsion to restrict their spread to earn comiakrents from them. Taking into
account the principal arguments behind the Bayhel2mk, Mazzoleni (2006) tries to
theoretically model R&D competition to determinenddgions under which IPR and
exclusive licensing induce an increase in downsireR&D and explores the
implications of “open access” versus “universitygrding” in terms of social welfare.
He shows that under “university patenting”, theildgium number of firms engaged
in the development of embryonic inventions is diedss than the optimal level. He
argues that in the case of a transition from arefoaccess” to “university patenting”
regime, if the aggregate R&D spending is below gbeially efficient level under
“‘open access”, then university patenting decreasesal welfare unambiguously.
However, if a patent race takes place among firmgaged in down-stream R&D
under “open access”, then university patenting eitlyer decrease or increase social
welfare. Even when the “university patenting” regirirings about an increase in

social welfare, it does so only at the expenseonamer surplus.

V.2 Importance of Patents as a Channel of TechngyoTransfer

To understand the importance of patents as a mefatschnology transfer from
academic research, we take a look at some factigdrece provided by Agrawal and
Henderson (2002). They suggest that patents ragreséy a small proportion of all
research being conducted within academia and miapenthe representative mode of

technology transfeiPublishing academic papers is far more importaraaivity for
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university faculty than patenting. Even from thegpective of the industry, as shown
by Cohen et al (2002), patents and licenses areneatly as important as other
channels of transferring public research resultinttustry, especially publications,

conferences, informal information exchange, or otimg).

V.3 Knowledge as a Public Good

Encouraging patenting of university research to eéktent of enacting laws (Bayh-
Dole Act) may be in direct conflict with the “publgood” nature of university R&D.
Government subsidised academic research is bastg: gmemise that the benefits or
knowledge derived from these scientific discovenesuld remain in the public
domain (Devaney 2004). Eisenberg (1996) is critmfathe Bayh-Dole Act on the
ground that it was actually counterintuitive to yid® incentives to patent and restrict
access to discoveries made through public fundinginistitutions that have
traditionally been the principal performers of lcagisearch. There is a possibility that
this might result in shrinking the public domainsaientific research on the one hand
and taxing the general taxpayer twice before tlayactually enjoy the fruits of such
research by purchasing the follow-on patented pbfiem the market at the rent

seeking price charged by the patent holder.

V.4 IPR and the progress of Scientific Research

Whether IPR promotes research at universities tsask@en highly debated. It has
been argued that if the discoverer or the developarknowledge output can control
its use, it acts as a major incentive for themawycout research (Nelson 2004). Post
Bayh-Dole, many members of the academic and stieftaternity in the US began
to think of their discoveries as private, valualaled licensable products or processes
(Slaughter and Rhodes 1996). Theoretically, oneatsmargue that when research is
sequential and builds upon previous discoveriggnger patents may discourage
subsequent research on valuable, but potentialtinging, follow-on inventions. In
debating the usefulness of patent enforcemerg,argued that stronger patent rights
are both a blessing and a curse. Such provisiantegirthe patent holder in terms of

future infringements but it also makes the samentor vulnerable to charges of
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infringement of the work of previous inventors. Shthe link between patent strength

and innovation incentives is highly ambiguous (aR2002).

V.5 Unintended Consequences of Patenting ScieatiResearch

Apart from the issues highlighted so far, there rbayseveral other “unintended

consequences” as evident from the US experiencedi¥¢ass some of them.

V.5.1 Financial Motivation and Focus of Research

Nelson (2001) comments on the possible conflicintérest when faculty members
have overlapping financial and scientific interestertain areas of research like those
related to new medical treatments. Several Amerigssearch universities have
established faculty committees to deal with suchflmis as and when they are
reported. However, concerns that the expectatiofinahcial gain could adversely
affect the motivation for university research hdween allayed by Colyvas et al
(2002). Based on case studies, they concludedittaatcial returns do not appear to

have played a significant role in motivating reseaamong scientists.

Gallini (2002) makes an important observation rdmay the possible redirection of
research effort from basic research to potentilligrative’ applied research because
of the Bayh-Dole Act. Mowery et al (2001) found tiivehile there is a perceptible
change in the research portfolio of US universitegards biomedical research, there

is no evidence of any significant shifts away frfimdamental research.

V.5.2 Range of Patentable Outputs

The objective of the Bayh-Dole Act was to faciltattilisation of patents resulting
from university research, without changing the mngoutput that universities patent
(Sampat 2006). However, several court decisiorthenUS after the Bayh-Dole Act
expanded the patenting provisions beyond ‘techinesddo include elements of basic
research and research tools. Thus, research capan increasingly wider range of
subject matter could be patented (Gallini 2002)Isbie (2004) argues that the

potential problems associated with expanding thepescof patents into the
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conventional realms of science could be alarmir@gnv@ntionally, scientific facts or
principles or natural phenomena are not patentatsvever, the Supreme Court
judgment in the famous Diamond vs. Chakrabarty cd€80) upheld the US
principle to define patentable subject matter twlide anything under the sun that is
made by man”. The Bayh-Dole Act did not distinguisétween patents on basic
versus applied science, although ignoring this lstibt might have serious
consequences. While patents on commercially viableentions foster product
development, patents on basic scientific discogen&y impose serious costs on

entrepreneurial science that have no economidipadion (Devaney, 2004).

V.5.3 Secrecy

To establish the link between the ‘culture of péitagi and ‘secrecy’, one may argue
that, typically, the financial incentives embodiagatents may discourage academics
from sharing knowledge, data and other materiah Wieir peers. However, Walsh et
al (2007) find that while access to knowledge ispstlargely unaffected by patents
in biomedical research, access to materials usey Inea restricted because of
scientific competition. Pineda (2006) discusseleaiathe far-reaching influence of the
Bayh-Dole Act in affecting the mood and spontanedfyinternational scientific
collaborations. Although international collaboratoare recognised as a common
scientific endeavour, economic and institutionastables might prevent access to
both codified and tacit knowledge. The legislatingiatives in developed countries
(led by US through the Bayh-Dole Act in 1980) cheshghe academic research
environment by implementing special secrecy prowisito protect the patentability
of research in progress. This has adversely aflettie culture of hosting foreign
research scholars. Pineda (2006) also cites eds&® it is seen that such legislative
frameworks have prompted developed country unitiessito adopt an extremely
aggressive stance when negotiating collaboratioith their developing country
counterparts in a bid to stake claim on the int#lial property arising out of joint

research.

To conclude, it is conceded that commodification sgience-based intellectual
knowledge through patenting will lead to greatentcact-based regulations and

bureaucratisation in research universities (Slaarglithd Rhodes 1996). Specifically,
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it has been observed that universities’ efforteribance the commercial value of life
sciences research have serious consequencesdiuateipoliticisation of government
research funding, disparity across universities @rhges in the culture of academic

research (Powell and Owen-Smith 1998).

VI. Patenting Public-Funded Research In India — Plicy Lessons from the US
Bayh-Dole Experience

Over the past decade and a half, India has emergead major player in the world
economy. According to Ray (2008), if one looks radid’'s economic progress in the
last decade or so, it is quite evident that knogéethtensive industries have been
driving India’s growth, be it IT, biotech or pharomauticals among the many skill
intensive sectors. The role of technology and Hgh- human capital in India’s
economic success cannot be overemphasised, thaitkspost-colonial policy thrust

on higher education (specifically scientific andhweical) and public-funded S&T.

VI.1 The Landscape of Public-Funded Research india

Science in India, as understood from the perspestiof research, technology
generation and human resource generation primgmitpugh government initiatives,
posits an interesting evolutionary picture. Thefiediof science in India stands on a
very complex but appropriately integrated netwofkpablic-funded institutions at
various levels, comprising of universities, resbataboratories and various other
autonomous organisations. Although these instisti@are differently identified, based
on pre-conceived mandates for their research faadsskill generation, they might
not operationally be very different from one aneothrguably, in most cases, their
activities overlap in the primary disciplines ofesttific research and modes of human
resource generation — divergences in the instispiecific expertise, facilities and
infrastructure notwithstanding. However, sciencgeegch in India reflects enormous
heterogeneity in terms of quality and in many cdsas experienced a rather slow

pace of change.

India’s post-independence vision of home-grown remge and technology was in

perfect consonance with its broader policy goalseff-reliance in practically all
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spheres of economic activity. Although India’s eomic performance under this
broad policy regime during the first four decaddteraindependence is highly
debated, there is little disagreement that it waly because of India’s post-colonial
policy thrust on higher education and S&T thatatld actually take-off during the
1990s™

The network of institutions, universities and ongations that ideally represent
science research in India is vast and impressigeskeétch the entire map of the S&T
landscape in India and portray the broad co-ordmatf the role of different
organisations in the S&T landscape of India, we tise following diagram

categorising the entire network of science resegrthdia as we find it at present.

Science in Indian
Academie

MHRD MS&T MoD MH&FW MoA State Govt.
DRDO ICMR ICAR Universities & Labs.

| I I I I I
DST DSIR DBT DAE DoS Autonomous Research

CSIR ISRO Organisations
I I I
University Education Technical Education Science Education
Central Universities IITs, ITs, NITs 1ISc, IISERs

Figure 1: Network of Public-Funded Science Reseandn India

As the figure above shows, the canvas of Indiaisnee research and education is
very broad and complex. The task of building upatiam-wide infrastructure for
higher education in science and technology resth wWie department of higher
education under the Ministry of Human Resource Dmpraent (MHRD). The
MHRD has constituted the University Grants ComnoissiUGC) and several
professional bodies to overlook the functioning thie otherwise autonomous
universities and institutions. Universities in ladire understood to perform research

in various core disciplines of science and engingealong with training students up

2 5ee, for, instance, Ray (2006).
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to the doctoral and post-doctoral levels. The nunabeentral universities at present
is 39 and the number of state universities stanid85&. Note that at the time of
independence there were just 20 universities imdhdia. Of late, the UGC has also
built inter-university centres at various placakeg(lthe Inter-University Accelerator
Centre, New Delhi and the Inter-University Centoe Astronomy and Astrophysics,
Pune) as specialised centres with highly sophigticéacilities and infrastructure for
common use. Out of the 39 central universitieswE?e established only this year
(2009) under the Central Universities Act, 2009.

For technical education, MHRD has set up the Indiistitutes of Technology (IITs),
followed by the Indian Institutes of Information dfenology (IlITs) and the National
Institutes of Technology (the NITs). Today, there seven IITs located at Bombay,
Delhi, Kanpur. Kharagpur, Madras, Guwahati and RReer There are proposals to
open eight more. The IITs are governed by thetlitss of Technology Act, 1961 and
are principally responsible for churning out highatity engineering graduates and to
conduct research in relevant fields. IITs have a=ttured into research and teaching
in basic science disciplines like physics, chemiatid mathematics. Thus, we notice
that there is co-existence of the traditional ursitg system along with competently

designed apex institutions for technical educatitirs) under the MHRD.

Alongside broad-based technical education and relsed has always been felt that
research in basic sciences is equally importantrfdia and it is, therefore, equally
important to produce scientists of the highestbealifrom its own institutions. This
required institutes with highly competent resedextulty and excellent infrastructure.
India was fortunate to have institutes like theidndInstitute of Science (l1Sc),
Bangalore, established under private patronagarothetji Tata in the early decades
of the last century. After independence, 11ISc hasrbpublicly funded, and recently
given a privileged status by the central governm@ihie objective is to help the
institution reach the highest echelons of cuttidges scientific research. The central
government has very recently set up five Indianitunes of Science Education and
Research (IISERs) on the lines of 11'Sc.

13 Information obtained online on the MHRD website
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Having discussed the primary role played by thetgrdsoys of higher education in
India, we come to the second group of S&T orgaiusai primarily under the
Ministry of Science and Technology (MST), which baavolved parallel to the IITs
and other institutes of higher learning. Some @hthcommand equal prestige and

recognition.

The Council for Scientific and Industrial Resea(tie CSIR) under the Department
of Scientific and Industrial Research of the MSVears an extensive network of 40
public-funded research laboratories and 100 figddians spread across the country.
These are dedicated to R&D in well-defined areasirfdustrial application and are
solely aimed at achieving technological self-ratenand facilitating technology
transfer. CSIR today boasts of a diverse portfaioresearch, which includes
biotechnology, chemicals, aerospace etc. Many & @SIR laboratories have
designed their own doctoral programmes in variopgliad and multi-disciplinary
areas. However, in most cases, these programmesractosely in association with a

central university for the award of the degree evaluation.

There are several autonomous S&T organisationsgpilly funded by the department
of science and technology under MST. Some of thegage primarily in research in
basic sciences and enjoy international repute. & medude the Indian Association for
the Cultivation of Sciences (IACS, established vimack in 1876), Bose Institute
(established by Sir Jagdish Bose), S. N. Bose NatiGentre for Basic Sciences (all
in Kolkata), Indian Institute for Astrophysics, Ram Research Institute and
Jawaharlal Nehru Centre for Advanced Scientific daesh (JNCASR) (all in
Bangalore). All these research institutes run tdertoral programmes and consider

training research students an integral part of tlesiearch mission.

The Department of Bio-technology (DBT), establisled 986, has been a relatively
new addition to the existing structure within th&M™ This department takes a two-
pronged approach to boost modern biotechnologybémdedical research in India. It
funds premier autonomous institutes dedicated ¢caded areas of research within the
broader ambit of biotechnology. It also awards spoed research projects as well as
network projects to various institutes, researclbodatories and university

departments. Biotechnology research in India isayodarried out in most S&T
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organisations, lITs and universities. This speakghe vigour and enthusiasm with
which biotechnology is being pursued in India fodustrial applications, drug
development and agricultural innovations. The prant institutes working in this
field include the National Institute of Immunolo@}ll) and the National Institute for
Plant Genome Research (NIPGR), both in Delhi.

The two other important departments under MST, hanhe Department of Atomic
Energy and the Department of Space, engage iregicaareas of S&T research in
India. Both have been successful in carrying odtireyredge research in their fields
and have benefited from international collaboratioApart from the MHRD and
MST, the other key ministries of the central goveemt which patronise research in
related areas of science and technology includeninéstries of defence, health and
family welfare and agriculture. These have theirnowlagship organisations
responsible for core research tasks — the Defenesed®ch and Development
Organisation (DRDO), the Indian Council for Medidaésearch (ICMR) and the
Indian Council for Agricultural Research (ICAR) pestively. These bodies have an
organisational structure similar to that of the @al for Scientific and Industrial
Research (CSIR) and consist of a network of pud@ictor research laboratories, each

of which is devoted to a particular type of reskarctheir respective fields.

VI.2 Public Funded R&D — Expenditure and Outcomes

Research and Development expenditure as a pereeofa@NP in 2005-06 stood at
0.89 per cent! In 2005-06, the government incurred 74.1 per aéntotal R&D
expenditure with the remaining 25.9 per cent bewcgounted for by the private
sector. Of the total government expenditure, th@raé government accounts for the
lion’s share (57.5 per cent of total R&D expenddurThe bulk (86 per cent) of
central government expenditure on R&D gets disteduamong the major scientific
agencies listed in the previous section, namehy\RCBRDO, DAE, DBT, DST, DOS,
MOES, ICAR, ICMR, MCIT etc. DRDO gets the highebtige (about 34.4 per cent).

Apart from providing the core funding for its owmemcies and laboratories, the

1 A quick international comparison reveals that developed dearin an average spends over two per
cent of their GDP on R&D, a cut above India’s spending. Chpends 1.42 per cent of its GDP on
R&D, again ahead of India. However, another emerging ecgnBrazil, is somewhat close to India
with 0.82 per cent of GDP being spent on R&D.
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central government also allocates project-spedificls to the academic sector. This
is known as extra-mural funding and the three depamts (DST, DBT and the
Ministry of Communications and Information Techrgjo (MCIT)) together

disbursed the highest extra-mural support durir@p206°

The pool of patents generally represents tangilb Rutcomes for S&T efforts by a
particular country. It is believed that these pttdmld the key to innovations and
competitiveness. Out of the total number of pategrented in India in 2006-07
(7539), 74.7 per cent were in the name of foreijpens and only 25.3 per cent were
assigned to Indian citizens. Although patentingst#l not very common among
academic researchers in India, some of the S&Ttuisins, particularly the CSIR
network, have put in place an institutional framéwim encourage patenting of their
research output. It may be noted that the numbe®fpatents granted to CSIR
jumped to 196 in 2005 from just six in 1990-91 (K&006).

Though there appears to have been a spurt in pageattivity from a handful of

laboratories, very few of these patents have dgtbalen licensed to industry. It has
to be kept in mind that public sector R&D in Indi@ not contribute significantly to

improve industrial competitiveness and encouragénelogical learning by Indian
industry. Even though Indian universities and regeanstitutions have been quite
active in their research pursuits, their interfagigh industry has remained sub-
optimal (Ray, 2003). It is now felt that India'samisition to a knowledge- driven
economy would be much easier if the available mesepotential of its huge pool of
premier universities and institutions could be lased for effective commercial

application and industrial development.

On the publication front, the scenario appearsetonore encouraging. Based on core
databases, DST reports that the total humber oérpafsom public sector R&D
institutions increased from 59315 in 2001 to 89#92005. The distribution of the

publications according to research areas show itnat2005, physical sciences

51t may be noted that the government also spends on indus&ial tRrough its public sector
industries. In case of industrial R&D, defence industiiethe public sector accounted for 38.8 per
cent of R&D expenditure followed by the fuels industry in pheblic sector with 24.2 per cent in
2005-06. Private sector industrial R&D expenditure was gmilgn concentrated in drugs and
pharmaceuticals with 45.1 per cent followed by transportatith 16.7 per cent.
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accounted for 11 per cent (9574), agricultural rsmes 18.5 per cent (16526),
biological sciences 14 per cent (12491), chemic&#nges 26.5 per cent (23668),
engineering 13 per cent (11,945), and medical seei4 per cent (12142). Overall,
India’s contribution in world publications has ieased marginally from 2.1 per cent
during the 1995-2000 to 2.3 per cent during 2000520With this increase, the

effective contribution of Indian scientists in timernational scientific community has
also risen. Although India’s impact factor (averamgenber of citations per paper) is
not yet at par with the world average in most ddierfields, it has made significant

gains in physics, with an average of 3.13 citespager for the period 2003 to 2007.

VI.3 Streamlining IPR for Public-funded research:essons for India

Intellectual Property Rights (IPR) related conceatitsnot bother Indian scientists for
a long time. Dedicating research outputs to thdipalomain for free use and follow-
on research was a standard practice in public-dineleearch. However, this has often
been viewed as ‘lethargy’ towards active partiggratin commercialisation of
inventions on the part of Indian academic communtis is not to suggest that
Indian policy makers did not realise the importamméepublicly funded scientific
research and the possible role it could play insbing industrial competitiveness. But
university-industry interface has remained subsoptiand institutional research has

failed to adequately contribute to industrial catghin India (Ray, 2006).

There is considerable policy debate on whetheregadte and loosely defined IPR
provisions for academic research in its presenimfan India has indeed posed a
serious bottleneck in facilitating successful conuiaisation of public-funded

inventions. In India, unfortunately, much of theventions generated out of public-
funded research remain unnoticed by industry, ame evhen noticed, not picked up
by them due to heavy development costs and unotesi It is argued, therefore, that
industry is reluctant to make this investment unld® embryonic innovations are
protected by secured intellectual property righR{ owned by the university with

exclusive licensing provisions. Accordingly, thésenow a concerted effort to put in
place institutional framework for IPR on public-fled research in India. Indeed, the
National Knowledge Commission of India (NKC) came with a strong

recommendation for a new legal framework for owhgrsand licensing of
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intellectual property rights (patents) of the outpti public-funded research. This is
why a proposed legislation called The Protectiod dhilisation of Publicly Funded

Intellectual Property Bill 2008 has been tableth® Indian parliament.

This bill has been designed on the lines of theBagh-Dole Act of 1980. At present
in India, public-funded research is carried outnfiany cases with extramural funding
from government agencies) without any express aohspecifying ownership over
the intellectual property generated. The forthcaril proposes to streamline IPR
provisions in these cases by allocating patenttsigb universities and research
institutions (identified as ‘recipients’ in the Bilover inventions arising from

government research grants. Disclosure norms appdae strong given the fact that
the recipients shall not be allowed to publiclyctiise, publish or exhibit the public-
funded intellectual property till patent applicatsoare formally made in India or
abroad'® If the recipient university or institute fails wo so within a stipulated

period, the funding government agency will retdie tights to apply for a patent. The
bill also allows exclusive licensing at the diswetof the patent holder to anyone
who manufactures products using such public-funofeellectual property within

India.

The principal arguments favouring such an enactmantndia are based on
expectations of an increase in industry interegbiploring commercially applicable,
public-funded research output. The increase is@rpeto be driven by greater clarity
on who owns these patents and who to negotiate. Witle exclusive licensing
provision is expected to incentivise industry tameo forward and invest in the
development of university-generated prototypesh&siasts argue that the present
bill, when made into law, will lead to greater ueisity-industry collaborations by
reducing the transaction costs of IPR negotiatidhss also believed that this bill
would enhance the revenue prospects of an indivigliaersity through licensing of
patented inventions. One can infer from these asgusithat institutional intervention
in this case is meant to rejuvenate the procesgatfnology transfer from Indian

universities and research institutes to industry.

18 hitp://rajyasabha.nic.in/legislative/amendbills/Scienaetgmtion utlisation.pdf
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Against the backdrop of this proposed Indian legish, we now attempt to draw
concrete lessons for India from the critical revietvthe US experience presented
earlier. The US evidence with regard to the aca@imonsequences of the Bayh-Dole
Act is far from unambiguous. Moreover, the expecteghact of a similar legal
intervention in India will clearly depend on thentext and environment, i.e. on the
nature and culture, of public-funded research gidnDespite the absence of a clear
understanding of the potential impact of such lagisns, the way the Bayh-Dole
legislation has been emulated in many of the deesloas well as emerging
economies has increased its appeal to policy makiEnwever, at the policy making
level, at least in India, the original US Bayh-D@&et, rather the variants adopted by
other countries, remains the benchmark to be citedupport of the move to

implement this law in India.

For deriving lessons for India, based on the conedmpirical synthesis of the US

evidence, we pose three distinct sub-questions:

a) Why IPR legislation for public-funded researchmdib?
b) Why a Bayh-Dole for India?
c) Why at this juncture?

V1.3.1 Why IPR Legislation for Public-funded research in India?

It has often been felt that public-funded researcindia needs to be re-energised.
One channel is through a legal framework protectintgllectual property to

incentivise public-funded research. This is esa#igtia re-assertion of the age-old
conviction of the efficacy of the IPR system inafieg innovation incentives in the
framework of the so-called linear approach to iratmn. This approach is based on
the understanding that the promise of private gmmton of research results drives
creativity and innovation. Interestingly, the opp®siewpoint is equally strong and it
considers knowledge as a public good (non-rivalrand non-excludable) where
market-based private incentives like IPR would leadocially sub-optimal levels of

knowledge creation. However, even from the perspeadf individual scientists,

there is a pertinent debate on whether their midimafor research is ‘extrinsic’ or
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‘intrinsic’ in nature. If indeed scientists respotalextrinsic motivations, IPR would

incentivise research.

But is there any evidence to suggest that extrinsitivations indeed dominate the
pursuit of knowledge? According to Thursby and Biwyr(2007), there may be little
need for patents to provide academic scientistafipeopriate incentives to invent or
disclose, since the rewards associated with thexsof science itself encourage both
invention and public disclosure. This is in perfeohsonance with thprima facie
impression about the mental frame of Indian acadesuientists, who have never
been quite concerned about patent ownership ondinhincentives for their research
pursuits. Hence, how far IPR legislation will helpergise research in India remains a

matter of debate.

Apart from incentivising public-funded researchelfs the IPR legislation is also

expected to incentivise industry to come forward @itk up ideas and inventions
(often embryonic) arising out of public-funded rasdh by assuring them exclusive
licensing rights of these ideas with a clear patevriership title. In fact, this, perhaps,
is the primary objective of such legislations. Hoeg as already discussed, public-
funded research in India has not succeeded mudontributing adequately to the
process of technological learning and catch up fiah industry. While Indian

industry is considered immature, myopic and ris&rag, university research in India
is allegedly too tangential to have direct comnadrapplication. It, therefore, remains
to be seen if industry would be incentivised to edimrward and pick up novel ideas

from university labs just because they are assoiré@R protection.

Finally, it has been also been argued that an #Rnhay result in better regulation of
patenting activities at universities through a ¢imlis auditing of patent disclosure,
application and licensing. In fact, the draft ot tdian bill clearly spells out its

intention to guide public-funded research orgaiosatto establish a mechanism to
promote the culture of innovation and public-fundettllectual property generation.
In the US, although patenting of university resbanas viewed with some sort of
ambivalence earlier, a major organisational chamge the creation of TTOs in the
wake of the US Bayh-Dole Act of 1980. However,réhes clear evidence to show

that most of the TTOs in US universities spent mametheir operations than they
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received as income from licensing and other a@witThis raises serious doubts as to
whether they have indeed been able to regulateetsilty patenting and licensing
activities viably and judiciously. In India, so faonly the top tier institutes have
established TTOs and, at this juncture, one cammstisage making them self-
sustaining through successful licensing of uniwgrgpatents. Indeed, an IPR
legislation may result in establishing such TTOdisariminately across all public-
funded institutes and become another futile puptitey exercise, resulting in filing
and maintaining a large number of unutilised goweent patents at the cost of the

public exchequer!

V1.3.2 Why a Bayh-Dole for India?

The US Bayh Dole Act 1980 was perhaps the firstanmi IP legislation that sought
to assign IP rights to universities and institutidar all federally funded research. As
discussed earlier, this was felt to be necessatigaatjuncture to save public-funded
inventions from the clutches of the funding (ankdestgovernment) agencies that held
the primary stake. This unnecessarily delayed threcgss of technology
commercialisation. These agencies were sometimseguakive. The consequences
were visible in terms of the minimal technology cuarcialisation that took place out
of federally funded research and the US losing @utindustrial competitiveness
during the 1970s.

If we seek to replicate such a law in India, it dmees important to understand the
preconditions that bind us to do the same thing lex well. The Bayh-Dole, by
assigning clear IP rights in the hands of the usities/institutions, in a way wanted
to do away with the operational hassle that existedhe form of unwarranted
tensions between funding agencies and institutiomsr IP ownership. Such
operational bottlenecks were considered the mostiar barriers to technology
commercialisation in the US. But, this is certainiyt the case in India. Government
funding agencies hardly stake their claims, perheiis some exceptions in the case
of funding by the Department of Biotechnology. llmshcases, the CSIR retains the
right to patent and license all research conduatetheir laboratories. IITs, on the
other hand, have both inventor as well as institubwned patens. Research in Indian

academia has so far been known to promote fletidslin research scope and modes
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of dissemination. Terms and conditions from goveenimfunding agencies have

never been perceived as a serious problem. Hearebasic tenet of the arguments for
introducing the Bayh-Dole Act in the US is not daln the case of Indian public-

funded research.

The mode of licensing also has implications for kearcompetition in product
development. After the World War II, only non-exaike licensing of public-funded
research was allowed in the US to promote compatitHowever, faced with the
competitiveness crisis of the 1970s and the largel pf unutilised government
patents, it was thought that non-exclusive licegsoid not provide adequate
incentives to private industry to come forward @k up university technologies for
commercialisation. Therefore, the Bayh-Dole Act ttoe first time allowed exclusive
licensing of federally funded research at the @#on of the institution. In India,
licensing of public-funded research has always lestategic decision on a case-by-
case basis. Generally, the option of exclusivenbagg is practiced only in areas that
run high risks during development and where thestration costs associated with the
transfer of technology is fairly high. As we havemtioned, Indian institutions and
universities have taken steps (and some of thengudide sometime now) to put in
place organisational structures to facilitate tedbgy transfer. These have been done
following models adopted by the West, particuldhy US, as a matter of institutional
policy and not because of any law. Thus, it is eaclwhy one needs a replication of
the Bayh-Dole Act in India, explicitty accommodagirpossibilities of exclusive

licensing, when the provision for such licensingatly exists.

V1.3.3. Why at thisjuncture in India?

How could such a law help public-funded researchnutia now is a substantially

nuanced question. Whether the law achieves itscobgs, namely, facilitating

commercialisation of public-funded research ougaitwell as ushering in creativity
in public-funded research, depends crucially onekisting research culture in India
and the way both academia and industry respondadio a legal intervention. When
the Bayh-Dole was introduced, the US had alreathiretd the highest standards of
scientific research. The only aim now was to repate the process of technology
transfer from public-funded research, which hadvsld down during the 1970s. US
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industry was the world leader in generating cutidge technologies with frontier
R&D effort. Many of them have been actively inteifay with the academic world
through various modes and channels, including sgedsresearch and consultancy
agreements. Hence, they were perhaps in a postdienplore university patents for
commercial development once an appropriate incendivucture was put in place

through legal intervention.

Perhaps this is not quite the case in India today.the academic front, India will
have to take its scientific achievements to a hidggneel through greater creativity and
innovation. Science in India, pursued in publicdfad research institutions since
independence, has now received renewed focus thibigyimpending bill. However,
as already argued, whether such a law providesghekind of incentives for science
research and innovatiqeer se is an open question. Apart from the state of atace
research, industry in India is also perhaps notureatnough to engage in effective

university-industry interface. Both have remainky sf each other for a long time.

Although it is evident that university-industry lemlogy transfer can actually happen
through multiple channels, intellectual propertptpction in academic research has
been in focus for quite sometime now, even in Inti& true that scientists in Indian
universities have been patenting their researdieitaio a very limited extent, but the
confusion regarding a possible conflict betweenlipabon and patenting, both in
operational as well as in philosophical terms| pgrsists. In fact, ethical issues about
IPRs in academic research connected to norms sintdrestedness” of the academic
profession have always been a common sentimemtdiant academia. This is not to
suggest that such issues were fully resolved anioedJS academic community at
the time the Bayh-Dole Act was introduced. Howevsgrhaps the US academic
world was more attuned to the idea of patenting tlesearch and far more aware of
IPR provisions, compared to what we observe amamgjah academia now.
Therefore, the introduction of the law at this jume may at best be a little pre-

mature.

The other two issues that should possibly be takenm perspective are — first, the
existence of a large pool of unutilised governnpatents already in India, something

very similar to the situation in the US before tBayh-Dole Act but with very

42



different implications, and the second, the hetenegty in the quality of academic

research across the spectrum of public fundedurisins in India.

The CSIR, which is the largest repository of goweent held patents in India, is a
prime example of an institution with a large numbgunutilised patents. To the best
of our knowledge, the structure of patent ownersnid the licensing clauses in this
set up are very similar in spirit to that being prsed by the new Indian legislation.
Indeed, the CSIR holds the right to patent all muhinded research output and
license them exclusively. Therefore, any bottleneak the process of
commercialisation of unutilised patents cannot inectly linked to IP ownershiper

Se.

The last issue is that of the heterogeneity inghality of academic research across
the spectrum of public-funded institutions in Indiéniversities, institutes and
laboratories, which are the pillars of public-fuddesearch in India, do not uniformly
perform in terms of the quality of research or haommasource generation. Only a
handful of premier institutes and universities caompare themselves with
international standards. Such skewed research rpsaf@ce may be linked to the
concentration of good minds in the top tier insiims only. Therefore, it remains to
be seen how a uniform IP law can be tailored toeseery tier of the quality spectrum
in India, if at all. Different constituencies angpected to respond differently to a new
institutional framework triggered by a new law.dthere that one fears that a ‘one

size fits all’ approach could prove to be count@dpictive.

VII. Concluding Remarks

In this paper, we have reviewed the economicsalitee on the implications and
consequences of institutionalising intellectualgany rights in academic research. In
the USA, the culture of patenting in universitieddnstitutions existed for a long

time. However, it was only in the 1970s that USiggomakers felt the need for a
legislative intervention to promote university pateg in order to facilitate the

transfer of technologies generated out of federhllyded research at universities.
This led to the introduction of the Bayh-Dole Act 1980, which assigned patent

ownership to universities for all publicly fundessearch outcomes.
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Today, nearly three decades after this legislatwe, are still unsure about its
consequences and implications. Of course, thereavggsirt in university patenting in
the US after the Bayh Dole Act, but there has ne¢rba commensurate rise in
licensing of federally funded university patentsorgover, there is ambiguity as to
whether there has been a fall in the general ‘gaaf university patents after Bayh-
Dole, their rising numbers notwithstanding. Anothissue that has received
considerable research attention pertains to therreuand focus of a university being
shaped by the financial incentives embedded in TRfe. US evidence allays fears of
any permanent shift in research focus of univesitaway from basic research,
although biomedical and other applied researchddiedmerged in the research
portfolio in a big way. The US literature also &b confirm that financial incentives
drive academic scientists in any major way. Newwdesds, studies do suggest that
excessive emphasis on patenting as the only (orarjnchannel of technology
transfer might blinker our vision and lead us todge other very important channels

of effective university-industry interface.

Later, from the latter half of the 1990s, many OE€@auntries (including France,
Denmark and Japan) along with several emergingauo@s (like Brazil, China and
South Africa) have enacted Bayh-Dole type legislagi to promote university-
industry interface and technology transfer. Howetlegre is little by way of concrete

empirical evidence from these countries of the eqnences of such legislations.

At present, India is also contemplating a simiégislation to stimulate public-funded
research for greater industrial application. Thedkcape of public-funded research in
India is vast and impressive, although diverse f@tdrogeneous and its contribution
to society has remained far below its potentialisitexpected that public-funded
research in India will be energised for more effectechnology transfer through
streamlining the IPR provisions. It is in this cextt that the proposed Indian
legislation is discussed against the backdrop efctinceptual empirical synthesis of
US literature on Bayh-Dole to draw lessons for éndiVe argue that an IPR law will
perhaps not act as a magic formula to achieve ntended goals of rejuvenating

India’s public-funded research and encourage gréadestry applications.
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Of course, we have seen how universities in thet\Wage assumed new roles in the
innovation process by codifying knowledge througttepting and licensing of their

research, by actively supporting the creation aedelbpment of spin-offs and by
engaging in contract research and joint venturégyTried out various operational
business models to encourage university scientstbecome entrepreneurs with
equity share holding in spin-offs. This worked vevgll in some cases — the Silicon
Valley around Stanford University and the Route 12&und MIT are two

prominently successful examples of this attemptveleer, if we try to replicate these
models in Indian universities simply by institutadising IPRs for academic research,
ignoring the realities of the differences in contenvironment, culture and levels of

scientific achievements, we may end up puttingctine before the horse!
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