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Technology Transfer at U.S. Universities

The time has come for a closer and more intimate relation between industry and academia.

—Edward E. David, President of the Exxon Research and Engineering Company and former Science
Adbvisor to President Richard Nixon in 1979!

What is ultimately most striking about today’s academic industrial complex is not that large amounts of
private capital are flowing into universities. It is that universities themselves are beginning to look and behave
like for-profit companies, I believe that if we value unfettered basic.research as the prime function of the
academic setting, then it is fair to ask if the extent of current'commercial interactions distorts that mission and
promotes the public interest.

— Nobel Prize-winning Chemist Paul Berg of Stanford University in testimony at hearings of the
Committee on Science, Engineering, and Public Policy of the National Academies in 20012

Universities account for roughly 50% of all basic research in the United States.> According to
economists, this research has a measurable impact on the national economy via knowledge spillover
effects, such as academic publications and faculty consulting, and university licensing agreements
with private industry. Historically, knowledge spillover effects have been the primary means by
which university research, i.e., university technologies, has been transferred to industry. That was
still the case in 2006. However, university licensing was a growing and sometimes very rewarding
phenomenon for universities, although its impact on both industry and the academy was a source of
intensifying debate.

This note focuses oncthe transfer of university-based technologies into the private sector. By
virtually any measure, technology transfer from U.S. universities increased dramatically in the 25
years leading up/to 2006. Between 1995 and 2004, for example, the number of executed licenses
yielding income nearly doubled; the number of filed and issued patents each more than doubled; and
gross license income more than tripled, from less than $300 million in 1995 to $1.1 billion in 2004. See
Exhibit 1 for details on these and other measures. The U.S. Patent and Trademark office granted 3,800
patents to univetsities in 2004 (2% of the total); fewer than 250 patents were granted to universities in
1980 (less than 1% of the total).* While universities varied widely in their technology transfer activity,
many experienced tremendous growth in their technology transfer activity during this period.
Harvard University’s FY 2004 licensing revenues ($23.7 million), for example, were nearly 1000 times
larger than its licensing revenues in 1980 ($24,000).5

Professors Richard G. Hamermesh and Josh Lerner, and Senior Researcher David Kiron of the Global Research Group prepared this note as the
basis for class discussion.
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Some successful licensing deals delivered spectacular results and generated national publicity.
Notable examples of high profile licenses involved the University of Florida, which earned $93
million from Gatorade-related patents (over a 20-year period); Stanford University which ‘earned
more than $220 million from a gene-splicing patent (recombinant DNA) and reaped $336 million
from stock it received in a licensing arrangement with Google for a patent on page-ranking
technology; and, Emory University, which received $540 million for its equity stake in the HIV-drug
Emtriva. Local politicians were beginning to take notice of these financial windfalls and increasingly
looked to universities to spur regional economic development.

Despite the publicity surrounding these success stories, multi-million dollar licensing deals were
relatively rare, and tended to occur among a handful of universities. Less than 1% of active licenses
generated royalties in excess of $1 million (e.g., only .6% of almost 21,000 active licenses in 2000
generated royalties in excess of $1 million).® Truly valuable licenses were rare, according to Mark G.
Edwards, an industry expert.” And many technology transfer offices based in U.S. universities failed
to cover operating costs related to licensing activities.®

Many factors influenced a university’s ability to transfer and successfully commercialize its
research. Internal factors included the strength and focus of the university research base: leadership,
incentives, and rewards: history and strength of corporate relations with the university and research
units; and the entrepreneurial climate. External factors included the availability of angel and seed
capital, laboratory and incubation space, legal assistance, management capacity building resources,
and networking opportunities.’

The ultimate aim of university licensing, at least.for the university, was the delivery of some
public benefit. This aim was typically stated explicitly in mission statements connected with a
university’s technology transfer office. Phillip Pizzo, Dean of Stanford Medical School, noted that
technology transfer at U.S. universities had:made great strides in achieving public benefits of various
kinds, especially in the biotech sector:

Some 1,000 therapies and technologies are based on university-licensed discoveries. Many
of these are in the life-sciences products and processes for diagnosing disease, reducing pain
and suffering and prolonging lives. They include the development of recombinant DNA
technology, the nicotine patch,.the PSA test for prostate cancer, the cochlear implant, which
provides a sense of sound to people who are deaf.!”

A Brief History of Technology Transfer

University research received a big boost in the post-World War II era. In November 1944, as
World War II was winding down, President Franklin Delano Roosevelt asked the head of the
wartime Office of Scientific Research and Development, Vannevar Bush, to answer the question:
“What can the Government do now and in the future to aid research activities by public and private
organizations?”1!

Bush’s brief report, Science: The Endless Frontier, urged the federal government to become much
more involved in funding university research, especially in areas related to military applications and
basic research.'> Widely acclaimed, Bush’s report led to the establishment of the National Science
Foundation'® and became an influential policy guide for several decades. Throughout the 1950s and
1960s, federal research dollars flowed into universities, which in turn expanded graduate
departments and built new facilities. During the early part of this period, most federal research
dollars came from the military or mission-oriented organizations, such as the Atomic Energy
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Commission. In 1957, 84% of federal research funds were directed for military purposes.'4:By the
early 1960s, however, the National Institutes of Health had overtaken the Department of Defense as
the largest single funder of university research.!®

Throughout the 1950s and 1960s, federally funded, university-based research was seldom
commercialized.!® One reason was that federal research funds came with certain conditions: any
university discovery or patent based on federally-funded research became property of the United
States, unless the university pursued a cumbersome exemption process. From the standpoint of
industry, few companies wanted to invest in university technologies to which they did not own the
patents. From the standpoint of academia, many universities avoided the patenting process, as a
prevailing attitude in the academy at the time was that patents might corrupt the intellectual
commons and impede the free exchange of ideas.

Of course, some universities had been patenting and licensing their discoveries for many years,
since at least 1912 when faculty at the University of California, Berkeley set up the Research
Corporation, an independent nonprofit organization that filed patents andlicensed patents on behalf
of faculty and universities. Frederick Cottrell, a founder of the Research Corporation, believed that an
organization independent of the university would help avoid the “danger” of “secrecy in scientific
work” at universities.!” Some universities created internal organizations to oversee licensing activity,
with varying degrees of restrictions over what could be licensed.’® While most universities lacked
patent policies prior to World War II, many universities had some kind of policy that restricted the
pursuit of medical-related patents. Harvard Uniyersity, for instance, prohibited its faculty from
pursuing patents for health-care inventions. According to a' Harvard policy adopted in 1934, “No
patents primarily concerned with therapeutics or'public health may be taken out by any member of
the University, except with the consent of the President and Fellows; nor will such patents be taken
out by the University itself except for dedication to the public.”*”

During the 1970s, federal funding for basic research at universities dropped off, as federal monies
were channeled into the Vietham War and Germany and Japan emerged as economic threats. “The
old Cold War view that U.S. scientific and technological supremacy depended on a strong federal
commitment to basic (emphasis added) science and advanced education gradually lost its vitality,”
wrote one observer. The decline in federal funding led to more aggressive patenting efforts among
universities.?) At the same time, federal officials began seeking ways to promote industrial
applications of university research. Under the auspices of the NSF, the government supported a
series of industry-university. alliances, including the University-Industry Cooperative Research
Program, which offered grants to faculty that received funding from corporations. The hope was that
this kind of sponsored research would promote development of inventions more relevant to the
economy. According to some; government officials had serious doubts about the economic
productivity of government investment in basic research. One observer noted:

A 1979 audit of government-held patents showed that fewer than 5% of some 28,000
discoveries—all of them made with the help of taxpayer money—had been developed, because
no company was willing to risk the capital to commercialize them without owning title.
“Discoveries were lying there, gathering dust,” says [Senator Birch] Bayh today [1995], from
his office at the Washington law firm Venable LLP. “So the taxpayers weren't being protected.
We'd spent $30 billion in research for ideas that weren't helping anybody.”?!

By 1980, several factors were delivering a new boost to university research. Jennifer Washburn,
author of University Inc., a book critical of commercialization at U.S. universities, remarked:

By the late 1970s, several concurrent developments—the leveling off of federal science and
technology spending, the birth of biotechnology, the emergence of a new knowledge-driven
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economy—had converged to align the interests of universities and industry as never before. To
consummate this marriage, however, more than overlapping interests were needed. A legal
and political mandate from Washington was also required. It came, in 1980, in the form of an
obscure yet profoundly influential piece of legislation called the University Small Business
Patent Procedures Act, later known as the Bayh-Dole Act.?2

In a single stroke, the Bayh-Dole Act transformed the ability of universities to commercialize
faculty inventions. It gave universities ownership rights to discoveries made with federal funding,
and allowed universities to grant exclusive licenses to business for use of these discoveries. To enable
the movement of technology into the commercial realm, the government also/urged universities to
create technology transfer offices to manage the commercialization of federally-funded, university-
based research (via the Stevenson-Wydler Act).

At the time, the Bayh-Dole Act was controversial. Proponents argued that exclusive licensing was
critical to advancing U.S. competitiveness on the global stage. Opponents charged that the bill
amounted to a give away of tax-payer funded research, or worse that it was tantamount to charging
tax-payers twice, once for funding the creation of the research and then for the higher prices that
come from the company’s monopoly control over the good. Other critics were concerned that the law
would have a deleterious impact on the public domain of knowledge.?*> The Bayh-Dole Act was
ultimately passed on congress’s last day in session.

There is little doubt that Bayh-Dole had an impact ion both university licensing practices and,
more broadly, the relationship between industry and the university (though the extent of this impact
remains a matter of some debate). In 1980 only 25.universities had technology transfer offices; a
decade later 200 such offices existed.?* Startups /based on university inventions jumped five-fold
between 1980 and 2000: from an average of .54 per institution in 1980 to 2.39 per institution in 2000.2°
The number of patents assigned to universities and number of licensing agreements between firms
and universities also jumped.

Technology Transfer after Bayh-Dole

Several trends supported the growth of university-based technology transfer. Some universities
invested their own funds in start-ups that utilized their own home grown technologies. This
approach had mixed results.-Carnegie Mellon University for example made $25 million from its
successful investment in Lycos, while Boston University lost $100 million in the failed biotech
venture, Seragen.2°

Some universities, such.as MIT, encouraged spin-off companies but did not invest their own
funds. MIT spin-offs tended to begin as modest enterprises, often overseen on a part-time basis by
university faculty. Some failed outright and are all but forgotten. Others did not live up to their initial
promise but spawned a host of follow-on firms. A substantial number, however, including Raytheon
(whose co-founder was Vannevar Bush), Thermo Electron and Bolt, Beranek and Newman, proved to
be enduring sources of job growth. At MIT, officials presented promising technology to venture
capitalists <with- whom they had informal working relationships. Relying on venture capitalists
allowed MIT to avoid the costly mistakes that occurred at other schools when university officials,
isolated from market forces, made repeated rounds of investment in firms developing unfeasible
technologies.?”

Another trend was the expansion of industry-based sponsored research, led by investments from
the biotech sector. Industry often funded university research in exchange for the rights to license
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commercially useful discoveries that were made using targeted research funds. Between 1991 and
2005, industry research at U.S. universities tripled from $1 billion to nearly $3 billion. Some
universities explored long-term global agreements with single corporate entities. These helped
finance new facilities and diminished conflict between laboratories with different corporate sponsors.
Many of these multi-year agreements were worth more than $20 million. See Exhibit 2 for selected
2004 data on universities with the highest sponsored research expenditures. Several/examples are
notable. In 1981, Germany-based Hoechst, then one of the largest chemical companies in the world,
reached a $70 million, 12-year agreement to fund molecular biology research at Massachusetts
General Hospital, a teaching hospital affiliated with Harvard University. In 1982, Monsanto reached a
$24 million five-year agreement to fund biomedical research at Washington University. The
arrangement was renewed repeatedly, and by 1994, Monsanto had contributed $100 million to
biomedical research at Washington University. In 1985, Georgetown University signed a $65 million
agreement with an affiliate of the Italian pharmaceutical maker FidiaS.p.A. %8

These large, long-term agreements were by no means restricted to the biotech sector. In 2002,
Stanford signed a 10-year, $225 million agreement with Exxon Mobil, General Electric, Schlumberger
and Toyota to create and finance the Global Climate and Energy Project, an initiative to research low-
greenhouse-gas emission technology. In 2000, Princeton University signed a 10-year, $20 million
agreement with Ford and BP to research climate change and reduce/capture carbon dioxide
emissions via the Carbon Mitigation Initiative. Clemson University received its largest cash donation
ever—$10 million—from BMW to jumpstart a $1.5 billion automotive research center.?’

A third trend, patent pools, occurred primarily in engineering-related sectors unrelated to
healthcare. One of the more successful university-industry patent pools was formed in 1997, when
Columbia joined industry partners such as Sony to form a patent pool related to MPEG-2 technology.

Many businesses, of course, did notlicense technology from universities. A 2002 survey examined
182 companies that had not licensed technology from any university between 1993 and 2000.3° While
many companies in the survey preferred to develop their own technologies, the survey also indicated
that these firms had issues with both available university technology and technology transfer offices:

The company deems university technologies to be too early and too underdeveloped; or the
company rarely found university research that was relevant to their lines of business. Some
firms not licensing from universities also indicate a discomfort with imposed limitations on the
degree of control they would be able to acquire over a university technology. They cite policies
limiting firms to license rather than acquire outright ownership of patents and point to
professors’ tendencies to publish related research results without delay. Other firms report that
they feel university negotiators hold unreasonable expectations over the value of their
inventions, underestimate the cost of further R&D required, and as a result, hold out for too
much on licenses. Most fundamentally perhaps, firms feel the clash of cultures, not fully
understanding or tolerating the university’s lack of business culture. They report that
university technology transfer is overly complex, cumbersome and bureaucratic, or that OTT
[Office of Technology Transfer] staff seem inexperienced and unprofessional, failing to treat
them as valued customers.3!

University Licensing Infrastructure

Universities and affiliated medical schools often created departments specifically devoted to the
complex issues surrounding sponsored research and technology transfer. In many universities, the
so-called Office of Sponsored Research (OSR) became a close working partner with the university’s
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Technology Licensing Office (TLO). The OSR was an internal university-based watchdog that
monitored industry-university partnerships. The statement below, from the Harvard TLO website,
describes one of the main issues that face OSRs and TLOs when they negotiate an Industry
Sponsored Research Agreement (ISRA or SRA):

Negotiation of an ISRA is a balancing act. Industry and academia in the long-run are at
cross-purposes; academia champions the free and open exchange of ideas, results and data,
while industry, concerned with competitive advantage, prefers to protect its information. Yet,
in the short-term, the interests of both parties may overlap in a certain area of research, and a
company may agree to fund such research in return for certain rights.3?

Representatives from both the university and industry sought equitable intellectual property
arrangements in a sponsored research agreement. The statement below—also from Harvard’s TLO
website—discusses the main areas of negotiation covered in a sponsored research agreement (SRA):

Typically, a university retains ownership of an invention arising from the funded research
and offers the sponsor company an option to negotiate for an appropriate commercial license
to those inventions. Ownership by the University is an important issue that is sometimes
contested by companies (i.e., the company would like to own any inventions arising from the
funded research). Relinquishing ownership also relinquishes any control the University may
be able to exert to ensure that the Harvard inventions are developed and introduced into
public use as quickly as possible. It also means that the inventor may not be able to use his/her
own invention in his/her own research without the permission of the company. Other points
of negotiation include the length of the option period, terms for the license agreement and
what non-royalty-bearing rights a company may have to use inventions deriving from research
they have funded. Although some of these negotiations may be protracted, the University and
the company are almost always able to reach acceptable intellectual property terms.?3

The Modern Office of Technology Transfer!

The modern Technology Transfer Office (TLO) served several functions: It set policy for
acceptable relationships between university researchers and the private sector. It was responsible for
negotiating technology licensing arrangements, SRAs and material transfer agreements (MTAs),
which allowed researchers at one institution to use materials, such as stem cell lines, from another
institution. TLOs became the main point of contact with university inventors. These offices offered
guidelines to faculty on how to submit their reports of invention, and managed the entire patent
process, a time-consuming, labor-intensive, and expensive activity that involved numerous parties
and several stages. See Table A for'a brief description of the patent process and the Appendix for a
description of the entire technology transfer process. Finally, these offices monitored the progress of
licensing agreements; including, monitoring royalty and other fee payments, watching for patent
infringements, and ensuring that licensees developed the intellectual property that they had licensed.

TLOs ranged in size and expertise; at some of the larger universities, technology business
directors or_licensing associates had expertise in the technologies they managed. On average, a
technology transfer office generated $8 million in revenues, though 79% earned less than $5 million.
And half reported income less than $824,000.3% TLOs below the median had, on average, four
employees.®

L Universities have various names for their respective technology transfer offices. We adopt the convention of referring to
Technology Transfer Offices as Technology Licensing Offices, or TLOs.

6
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Table A Patent Process

Activity Description

1. Report of Invention When an inventor or creator submits a “disclosure” form describing the
innovation to the Technology Licensing Office (TLO). The disclosure briefly
describes what it does, what platform(s) it has been developedto run on etc.

2. Decision to File for Patent  The TLO investigates the invention to determine whether to invest funds to
patent it. U.S. patents cost from $10,000-30,000 each and filing for equivalent
foreign protection can increase the ultimate cost several-fold

3. Patent Application If decision is made to file an application, the TLO engages a patent attorney to
work with the inventor(s) to write the patent/application, file it in the U.S. Patent
and Trademark Office, and follow it through the patenting process.

Source: Harvard Office of Technology Development.

All universities split income with inventors. Typically, the allocation of revenues was split
between the technology transfer office, the inventor, and the inventor’s school. Universities were
comprised of a number of schools, and each had overhead that was covered by licensing revenues.
Technology transfer offices incurred significant legal fees for patents, and licensing revenues were
often used to cover these fees and the overall operations of the departments. According to one study:

Universities gave an average of 40% of net income to the inventors and 16% to the inventor’s
department or school. Departments and schools often return their portion to the inventor’s lab.
For some universities, it is possible for as much as 75% of net income to be under the control of
an inventor. On average, central'administrations and TTOs take 26% and 11% respectively, of
the income from licensing. Nearly 30% of administrations received no royalty income.
Proceeds from the liquidation of equity are distributed differently from other revenue streams.
90% of universities allowed faculty to establish and operate businesses based on technology
owned by the university but developed in the course of the faculty’s own research.3

Substantial variation existed across universities in how royalties from license agreements were
distributed to the inventor, the inventor’s department and college, the inventor’s laboratory, and to
the university.%” One report indicated that:

The majority of inventions are at an early stage of development when they are licensed, and
that inventor involvement in the process is important, not only for finding licensees, but also
for further development once licenses are executed. Indeed, almost half of the inventions
licensed are only a proof of concept at the time of license. It is not surprising then that the
licenses executed include payment schemes that induce inventor involvement in development
and do not obligate the licensees to large up-front payments. That is, agreements almost
always include running royalties and small up-front fees, often include sponsored research
andess frequently include equity positions in the licensee. Royalties generate the lion’s share
of revenue generated by university licenses.®
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Technology Transfer Offices (MIT, Stanford & Harvard)

Massachusetts Institute of Technology (MIT)

From the time MIT opened its doors in 1865, its mission was to prepare students for “useful
work.” An orientation toward industry collaborations was embedded in MIT culture. The original
mission of the school was to enable “the advancement, development and practical application in
connection with arts, agriculture, manufacturers and commerce.”® “It’s a way of life here,” said Lita
Nelsen, the director of MIT’s TLO. “The extent of MIT’s entrepreneurial philosophy and culture is
seen in few other universities except Stanford,” one report observed.*

The MIT TLO was frequently cited as one of the most productive technology transfer offices of
any U.S. university. According to the Milken Institute University Technology Transfer and
Commercialization Index, for instance, MIT occupied the top spot, among all universities in North
America (See Exhibit 3a and 3b for selected details from the Milken Commercialization Index).4!
MIT was also one of the leading sources of new technology spin-offs in the greater Boston area. MIT
faculty included co-founders of some of the earliest biotech companies (e.g., Genzyme, Repligen,
Biogen, Amgen). Through 2004, MIT students, alumni and faculty had founded over 5,000
companies. Approximately 150 new MIT-related companies were founded each year. In total, MIT-
related companies employed more than 1.1 million people and collected annual revenues of $230
billion.#> Within the biotech sector, at least 45 U.S. biotechnology companies were founded or co-
founded by MIT graduates or faculty, or had licensed important technology from MIT. These firms
employed nearly 10,000 people and produced aggregate annual revenues of $3 billion, almost a
quarter of the total annual revenues ($12.7 billion) of all U.S: biotechnology companies.*?

MIT’s success in technology transfer was attributed to‘a number of factors. According to Nelsen,
“The most important factor in (MIT’s) success is its strong research base. The pipeline for our
technology transfer has primarily been basic research funded by the federal government.”#* MIT had
had great success in obtaining government funding. In FY 2003, MIT’s R&D expenditures totaled
$472 million, of which 75% came from federally funds.*> Success with obtaining government grants
depended on the quality of MIT faculty, which included 10 Nobel Prize winners.

MIT’s organization and infrastructure promoted collaborations among researchers and industry.
MIT’s Entrepreneurship Center in the Sloan School of Management offered a wide range of courses
and initiatives such as the $50K Competition—a business competition that involved business plan
workshops and mentoring, and student internships with start-up and venture capital firms. The MIT
Enterprise Forum, an‘affiliated nonprofit organization, provided training and forums that linked MIT
entrepreneurs with potential investors in areas all over the globe. The Deshpande Center, with a $20
million endowment, provided faculty with grants that advanced research from the idea to innovation
stage. MIT’s Office of Corporate Relations provided an entry point for industries that wanted to
sponsor and gain access to research. Its Industrial Liaison Program enabled member firms to draw
upon MIT faculty and researchers to enhance their technology strategies, and also helped faculty
members stay abreast of the latest developments in industry.4

In the 1970s, MIT began creating a technology park, developing an abandoned factory adjacent to
its main campus in East Cambridge. Later, it added six additional buildings to form the Tech Square
complex, which itleased to various businesses, many with ties to MIT. “When you look at the reason
many companies are here in Massachusetts, it's because of MIT,” said Scott D. Sarazen, senior vice
president for MassDevelopment, the state’s economic development authority. “It’s a direct result of
technology that started at MIT.”4”
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MIT TLO MIT first hired someone part-time in 1940 to work on technology transfer-in-what
was then called the Patent Office. In 1983, the office became the TLO. Nelsen arrived three year later,
and became its director in 1993.

In 2004, the MIT tech transfer office had a 30-member staff, and handled 450 invention disclosures
from the main MIT campus.®® Staffing included 11 Technology Licensing Officers and Associate
Technology Licensing Officers, four Technology Licensing Associates who assisted. the Officers, four
financial operations staff, seven information and operations staff, and four administrative staff. Many
of the Officers had worked with TLO for 10 or more years. The department hired outside counsel to
file patents.

MIT TLO Officers had a close working relationship university researchers, and were able to help
identify commercial opportunities at an early stage. Nelsen and her Officers also had ongoing, close,
informal relationships with many venture capitalists. These relationships were a key element in
forging partnerships with industry. “What Lita’s really great at is matchmaking,” said Irene Abrams
a licensing officer who had worked with Nelsen for 13 years.*’ Nelsen agreed with the match-making
description:

People come by—VCs, entrepreneurs, people looking for technology. And she’ll introduce
them to the inventors and get them talking.” We do have people beating on our doors saying,
“What have you got that we might be interested.in? And that can be existing companies or
venture capitalists looking to invest in the next new thing. .. .” We say “You ought to go talk to
Professor X, because he has a technology on which we have a patent. If you fall in love, then
we’'ll negotiate a license agreement.” Sometimes we call'ourselves a high-tech dating service.>

Other success factors included: clear straightforward policies and an open door; smart people and
good delegation; top-notch basic research; a rich entrepreneurial environment; money as a bi-
product, not the focus; articulated support from the President and academic leadership. In fact,
during his tenure as MIT president (1990-2004), former MIT President Charles Vest was outspoken in
his support of university-industry linkages:

[W]hen companies provide large financial support, the university gains effective access and
working relationships with. their leaders and best thinkers; that interdisciplinary and inter-
school programs can be successful; that knowledge transfer from academia to industry can be
accelerated; and that academicians can contribute directly and effectively to solving problems
posed by today’s industry that are stimulating, challenging, and important.5!

Stanford University

Like MIT; Stanford University had a long history of collaborations with industry. Discoveries
made at Stanford contributed to the creation of nearby Silicon Valley. Hewlett Packard, Genentech,
Cisco and Google were just some of the many high profile companies associated with Stanford
University technologies.

Stanford University’s TLO was established in 1969 by Niels Reimers, then-associate director of
Stanford Sponsored Projects Office. Like many other universities at the time, Stanford relied on the
New York-based Research Corporation to license university-based inventions. Reimers discovered
early on thatlicensing revenues from Stanford technologies between 1954 and 1967 totaled less than
$5,000.5 Reimers believed he could do “better,” and proposed a technology licensing program.>® In
its first (partial) year, Reimers’s office took in roughly $55,000.>% Under Reimers, the Stanford TLO
pioneered the marketing approach to technology transfer. This approach encouraged faculty to
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promptly disclose inventions, the TLO evaluated their market value, obtained intellectual property
protections, and pro-actively identified licensees for those inventions. Stanford Provost William
Miller provided key support to the TLO during the 1970s, an era in which many academics
questioned the deepening connections between industry and university. One of the many successful
outcomes of the Stanford TLO was the Cohen-Boyer recombinant DNA patent, which the office
licensed to many parties. This license became the largest source of licensing revenue at the Stanford
TLO over the term of the patent’s life. During this period, it was also one of the most lucrative
licensing deals by any university.

Stanford TLO In its 2005-2006 annual report, the Stanford TLO reported that it grossed $61.3
million in licensing royalties (2005-2006), executed 109 new licenses, and had 470 income-generating
technologies.” It spent $5.7 million on legal expenses. The Stanford TLO comprised a Director and 28
staff members, including licensing associates, liaisons, a full-time compliance expert, accounting staff,
and several industrial contract officers. Licensing associates had specific science or technology
backgrounds and business experience, and were dedicated to particular disciplines. The Stanford
TLO Director reported to the Stanford Dean of Research.

The success of Stanford University’s technology transfer program was supported by an
entrepreneurial culture that accommodated and supported. faculty involvement with industry.>®
Beginning in the 1990s, faculty with, and without, tenure were allowed to take leaves of absence to
start businesses or work in a company. The entrepreneurial culture even extended to the students. In
1996, Stanford launched a privately-funded Stanford.Technology Ventures Program (STVP) that
offered courses, seminars, mentoring and internships for engineering and science students. Its
Mayfield Fellows Program provided a nine-monthwork-study program, in which a dozen
undergraduate students attended courses on managing technology ventures; performed a paid
internship at a start-up company and received mentoring and participated in networking activities.
Also begun in 1996 was the Business Association for Stanford Engineering Students, one of the
largest entrepreneurship organizations/in the nation with over 5,000 members; half were students
and Stanford faculty; the other half were alumni, entrepreneurs, executives, venture capitalist and
service providers in the community. The Association sponsored not only three student-run business
plan competitions, but also networking opportunities within the University and surrounding areas.
“Most technology transfer activities focus on faculty. The STVP focuses on students—we are teaching
students to have an entrepreneurial mindset that will help them at some point later on when they go
to start a business or work with someone else who has started a business,” said Tina Seelig, Director
of STVP.>7

Unlike MIT, Stanford had a medical school at which faculty conducted biomedical research. The
Stanford TLO coordinated all licensing activity at its medical school. Stanford had clear conflict of
interest guidelines regarding medical faculty relations with industry. The Stanford School of
Medicine website listed tips for researchers on how to avoid conflicts of interest involving:
consulting, advisory boards, board of directors, stock or stock options, licensing arrangement,
company founder, loans, talks, and gifts.®® A selection from the school’s industry interactions policy
is presented in Table B below. Enacted in October 1, 2006, this policy followed the lead of several
other schools, and was one of the most far reaching of its kind by any medical school.
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Table B Stanford University: Industry Interactions Policy

If you are a Founder

e |tis assumed that you have both an intellectual and financial commitment to the company, however, your
primary commitment is to the University and your commitment to the company should not conflict with
that obligation or conflict with any other university rules or regulations.

¢ You cannot serve in a management capacity for the company while a Stanford employee.

e You must not provide the company with early or exclusive access to the results of your research, unless
those results come from a sponsored research project with the company.

Your relationship to the company should not interfere with your primary obligations as a faculty member or
University employee or conflict with any other university rules or regulations.

You must keep your financial interests separate from your research and University obligations in

order to:

e Protect your students, trainees, and others whom you are responsible for directing, from undue influences
or the compromise of academic freedoms;

e Preserve the integrity of the research;

e Cause no harm to human subjects used in your research;and

e See that any creations or discoveries that arise during the course of your research or scholarly activities
are not pipelined to the company, and are disclosed in a timely fashion to the Office of Technology
Licensing; and not allow your relationship to compromise the free exchange of ideas or delay or prohibit
publications arising from your University activities.

e You must disclose this relationship in publications and public discussions of any of your research that is
sponsored by the company or related to the company.

Source: Stanford University website. http://med.stanford.edu/coi/founder.html, accessed January 12, 2007.

Harvard University

Like MIT and Stanford, Harvard had many faculty with a record of success obtaining funding
from federal sources and publishing in the academy’s most highly-regarded publications. However,
Harvard’s overall ranking (18").in the Milken Commercialization Index was much lower than the
ranking of either MIT (1%) or Stanford (4"), and Harvard ranked 24" out of the top 25 universities in
terms of developing start-ups (see Exhibit 3a and 3b).

From an institutional perspective, Harvard had few formal systems that linked its scientific
faculty with industry. For instance, Harvard had no institution comparable to the Deshpande Center
(MIT) or the Business Association for Stanford Engineering Students. From a cultural perspective,
Harvard was continuing to define its relationship with market forces. “Harvard, if you go way back,
was quite ambivalent about whether they should be doing this kind of stuff—soiling the ivory tower
with the grubby fingerprints of industry,” said Lita Nelsen, MIT TLO director.” In fact, during the
late 1970s and early 1980s when Harvard was trying to develop a formal technology transfer
program, the university had difficulty cultivating faculty interest in filing reports of invention. Joyce
Brinton who was the full-time director of Harvard’s TLO from 1984 to 2005, explained:

A majority of faculty did not even think about the commercialization process. There was
also a contingent that felt that commercialization was wrong: that patents were monopolies
and that monopolies were bad and against the public interest. That antipathy lasted until the
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late ‘80s. In the 1980s, many conversations with faculty followed the same script. A licensing
associate from our office would go to meet with a faculty and the first thing the faculty would
say is: “I don’t invent. I do basic research. So, what do you want to talk to me about?” It took
quite a bit of time to get to the point where there were faculty who were not only interested in
making the kinds of discoveries that would bring a Nobel, but were also interested in seeing
that those discoveries turned into something that would make a difference in the “real world.”
Harvard prided itself on being an ivory tower, and the faculty reflected that. A lot of the work
in those early years, from the late 1970s until the late 1980s, was nurturing that change in view;
letting people know that there was a channel.®

Harvard TLO Harvard established its TLO in 1976. The office was originally staffed with three
part-time employees. The initial goal of the office was to organize knowledge about ongoing research;
evaluate opportunities for commercialization; and, “more importantly, to assess whether faculty
could be convinced that commercialization was worth devoting some time and effort to,” said

Brinton.®! (See Exhibits 4 and 5 for details on selected Harvard technology transfer activities through
2004.)

With the emergence of the biotech sector, faculty attitudes toward commercialization began to
change and Harvard expanded its technology transfer program. However, several issues dogged
Harvard’s technology transfer activities throughout the 1980s and 1990s. One issue was conflicts of
interest, both real and perceived, that emerged between Harvard researchers and their financial
stakes in companies that supported their research—several incidents made headlines in papers across
the country. One particularly noteworthy example concerned Harvard Professor Walter Gilbert, who
founded Biogen to commercialize the cancer-fighting drug, interferon, and a host of other biotech
products.®? He was openly criticized for his commercial focus by other academics, inside and outside
of Harvard. The Harvard administration saw a conflict of interest between Gilbert leading a company
and being a Harvard professor, and offered Gilbert a choice: keep his tenured position at Harvard or
resign his position as CEO of Biogen.%? Gilbert decided to leave Harvard. Two years later, Gilbert
won the Nobel Prize for biology (1980). Four years later, he resigned from Biogen and returned to
Harvard.

Another issue was intellectual property protection, an issue that also challenged many other
schools. In one instance, Harvard agreed to a sponsored research arrangement with the biotech firm
Cambridge BioSciences, which intended to sponsor research in Professor Max Essex’s Harvard School
of Public Health laboratory, and license AIDS-related inventions from Essex’s lab. Soon after,
Cambridge BioSciences went into bankruptcy, and the AIDS technology became ensnarled in a legal
battle. Brinton described what happened:

After discussions with the inventors, the then-Dean, the then-General Counsel, and the
then-President, it was ultimately decided that Harvard would bring a suit [against a company
to whom Cambridge Biosciences had sublicensed the technology]. It became a very complex
legal business. There is nothing as awful as having a technology from a university tied up in a
bankruptcy. Nothing. Ultimately the suit was settled in Harvard’s favor, but it had several
long-term impacts. First, it colored a number of peoples’ attitudes toward working with
business and Harvard at the same time. Second, the school learned that it sometimes had to be
aggressive in its dealings with industry to protect development of its intellectual property.
Third, sometimes creative solutions don’t work as expected if the business partner is not
chosen well: The stakes tend to be very high with School of Public Health discoveries that have
great potential for alleviating suffering in the Third World. That's why the demise of
Cambridge BioSciences was so difficult: a significant public good was tied up in a bankruptcy
for years. No one was happy about that.®
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By the 1990s, it was apparent that Harvard’s approach to technology transfer differed in-several
respects from that of other leading universities. For instance, unlike other universities with'successful
TLOs, Harvard had a relatively fragmented technology transfer organization. Harvard had (until
2005) two main technology transfer offices: one was associated with Harvard Medical School and the
other managed technical transfer activities at all of the other schools comprisingHarvard University.
In addition, each Harvard-affiliated teaching hospital had its own technology transfer office. It was
more common for a university to have a single office coordinating technology transfer activities.

Another difference between Harvard and other universities was its lingering cultural attitudes
toward commercialization. Former Harvard University president, Derek Bok, professed a concern
that resonated with some elements of Harvard’s faculty body in his 2003 book Universities in the
Marketplace, “1 worry that commercialization may be changing the nature of academic institutions in
ways we will come to regret. By trying so hard to acquire more money for their work, universities
may compromise values that are essential to the continued confidence and loyalty of faculty,
students, alumni, and even the general public.”%

In 2005, then President Larry Summers and Provost Steven Hyman made technology transfer a
priority, and Harvard hired Isaac Kohlberg, then the CEO of Tel Aviv University’s Economic
Corporation and its Technology Transfer Organization. The focus on technology development—not
simply technology transfer—meant that the organization had: several new areas of emphasis.
Kohlberg explained:

I want my staff to be much more involved in the technology; understand at a basic level
what professors are doing in their labs and help them form collaborations with other
researchers, either within the institution or‘at other institutions. Another way to become more
involved in the technology is to become better at putting technologies together internally. One
of my business directors may have some chemical technologies from FAS [Faculty of Arts and
Sciences] that really fit well with' the technology of another business director who covers the
medical school. If we are better at bundling the patents and technologies, we can add value
either by starting up a company or by creating a more valuable package of technologies to
license to some pharmaceutical company.®®

Under Kohlberg, the Harvard Medical School TLO was merged with the main campus TLO, the
name of the department was changed to the Office of Technology Development to reflect the
department’s focus on identifying, nurturing, and guiding technologies to market. Kohlberg also
increased outreach to faculty and industry, created a multi-million dollar accelerator fund to help
inventors develop basic research into technologies that could draw commercial interest, and hired
new staff with business and sector expertise backgrounds. Despite his belief that the Harvard OTD
was on its way to joining MIT and Stanford as an elite TLO, Kohlberg described several obstacles that
remained in his path:

Anyone who wants to achieve success in the technology transfer business has to manage
faculty or principal investigators that do not report to him or her. So, my success is measured
in part on licensing revenues that come from inventions that are patented by my office, but
those-revenues ultimately depend in a significant way on people over whom I have no
authority. Obviously, that is a situation that will not and should not change. However, it is a
serious constraint, especially at Harvard where we are continuing to change the attitude
toward commercialization among our faculty researchers.®”
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The Bayh-Dole Debate (in 2006)

The increasing role of technology transfer activities was generating widespread debate over the
impact of Bayh-Dole. Was Bayh-Dole interfering with technology transfer? Were technology transfer
offices becoming profit centers? Was Bayh-Dole abetting a corrosion of the intellectual commons?
And finally, were financial incentives from licensing diverting faculty from basic science?

Some opponents of Bayh-Dole pointed out that the legislation had failed to increase technology
transfers into certain sectors, such as semi-conductors, where it was relatively easy to innovate
around patent constraints®® and interfered with the development of new technologies in the life
sciences. In 2004, leaders of medical schools and industry from across the country met at a conference
hosted by the Federal Drug Administration and agreed that increased patenting activity among
universities in the life sciences had become a “roadblock to the drug development process.”®
Moreover, a New England Journal of Medicine survey of 210 biotechnology company executives found
that 34% had “disputes with their academic partners over intellectual property.””° By 2004, overall
industry research spending at U.S. universities had become volatile and leveled off, as increasingly
complex products requiring multiple licenses and the potential for lengthy negotiations with
universities appeared to be diminishing overall industry interest in sponsored research.”!

While technology transfer centers had yet to become profit centers on many campuses, critics
alleged that TLOs were aiming to become profit centers. “Universities have evolved from public
trusts into something closer to venture capital firms. What used to be a/scientific community of free
and open debate now often seems like a litigious scrum of data hoarding and suspicion,” wrote
Fortune magazine.”> Within the academy, some faculty were refusing to share research results with
one another, sometimes due to restrictions explicit in the sponsored research agreements that
financed their findings or because of their own personal interests in companies that might benefit
from their research. In one study, a Harvard Medical School professor, Eric Campbell, found that 21%
of geneticists who withheld information from other researchers cited the “need to protect the
commercial value of results.””3 Another study indicated that 27% of university licenses include
clauses that allow deletion of information from papers before submission and 44% ask for publication
delay.” A growing body of literature suggested that faculty with industry ties were more likely to
report research results favorable to their corporate sponsor, were more likely to conduct lower
quality research, and were less likely to disseminate their results to the scientific community.”

Financial incentives had a-mixed impact on faculty-related commercial activity. On one hand,
there was little evidence that financial incentives from licensing altered faculty research agendas.
Authors Jerry and Marie Thursby, academic experts on technology transfer, discussed their research
on the topic in a 2003 article in Science: “Studies of technology transfer from the University of
California, Stanford, and Columbia find little evidence of either changes in research direction or
financial return.as-a.major motive for the research. A study of over 3400 faculty at six research
universities from 1983 to 1999 suggests that the portion of research that was basic has not changed
even though licensing increased by a factor greater than 10.”76 Another study offered a different
perspective on financial incentives: Lach and Schankerman found that universities that granted
higher royalty shares to academic faculty generated more inventions and higher levels of license
income.””

By 2006, the impact of Bayh-Dole on U.S. universities and industry remained an open question
and a growing source of debate. It was not clear what if anything could or should be done to change
the law, which merely permitted (and did not require) exclusive licensing by U.S. universities. One
possibility |concerned a little noticed provision in the law that granted the federal government
royalty-free use of any invention or discovery made with federal funds.
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Conclusion

University-based technology transfer activities were often associated with commercialization. This
was due, in part, to the increased focus by universities on moving their discoveries into the
marketplace, but it also reflected the lack of participation of nonprofits /in university-based
technology transfer. “We have yet to see technology transfer organizations embrace non-profits as
partners in technology transfer, said Usha Balakrishnan, of the Centre for the Management of
Intellectual Property in Health Research and Development.”®

While technology transfer offices had solidified their roles as the main engine behind technology
transfer activity at U.S. universities, these offices had had uneven success within various economic
sectors. In the software industry, some software licenses, such as Stanford’s page-ranking technology
license with Google, led to public benefit and delivered significant financial reward to Stanford,
inventors and Google, but blockbusters license deals in the software sector were few and far between.
In the semi-conductor industry, there were few if any blockbuster license arrangements since
products that incorporated semi-conductors had become so complex and required so many different
technologies that the value of any individual semi-conductor related patent was low. Within the
biotech sector, which encompassed a wider range and higher probability of high-value licenses, there
was a growing concern that university licensing practices were actually interfering with drug
development.

At a January 2004 meeting hosted by the FDA, leaders of medical schools and industry agreed to
take steps to better define, and find ways to share, “precompetitive” research findings. They also
promised to explore ‘pooled’ patents, already used by the information-technology industry, which
grant broad access to entire suites of them at once. “We’ve grown up expecting a certain return on
investment in pharmaceuticals, and it isn’t happening,” says Frank Douglas, director of the newly
established Center for Biomedical Innovation at-MIT. “People are beginning to question whether
we're using the right model. Douglas wanted more precompetitive ideas and research tools to be
shared freely, without the need for licensing. “If we could get people to agree on what is considered
precompetitive,” he says, “we might have a more rational approach to licensing fees and royalties.””

According to former MIT president Vest:

A common concern is whether such major interactions [with industry] and support distort
the mission of the university. Good people may well disagree on this. My own view is that
they expand the intellectual epportunity space in which some faculty and students engage in a
very positive way, and that faculty will not permit anything they consider to be distortion. A
faculty-wide survey and study of the partnerships was conducted in 2002, and it concluded
that while many people worried that such distortion might occur, no one could cite an instance
in which they believed it actually had. . ..

Despite my enthusiasm for meeting academia’s responsibilities as part of our national
innovation system, I also believe that we must take great care as we develop new relations
with industry so that universities do not assume a posture that is too utilitarian. In time this
would-erode their intellectual independence and their ability to serve as objective critics of
society. Indeed, there is a paradox in that it is this very independence and objectivity that
usually attracts industry to work jointly with academia. The right balance must be struck. As
we work together in areas that have policy implications, such as the environment, energy,
telecommunications, and productivity, we must maintain our independence and objectivity.
Thus, it is in the best interests of both parties that these matters be addressed carefully and
resolved.8
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Exhibit4 Harvard Technology Transfer Activities

Summary of Technology Transfer Activity
(Fiscal Year 1999 through Fiscal Year 2004)

Reports of Invention Cases Licensed or Optioned

1899 2000 2001 2002 2003 2004 1998 2000 2001 2002 2003 2004
FAS 40 41 52 59 48 86 FAS 17 30 35 51 45 19
HMS & HSDM 54 64 81 55 50 58 HMS & HSDM 34 31 43 26 23 14
HSPH 13 21 17 18 15 13 HSPH 7 8 15 8 5 12
Other 2 7 8 8 4 3 Other 2 2 2 2 1 2
Total 109 | 133 | 158 | 140 | 118 | 160 Total 60 71 95 87 74 47

U.S. Patent Applications Filed Licenses & Options Granted

1999 2000 2001 2002 2003 2004 1999 2000 2001 2002 2003 2004
FAS 30 23 42 28 24 39 FAS 16 37 35 50 30 18
HMS & HSDM 32 29 39 28 26 32 HMS & HSDM 28 31 38 26 25 16
HSPH 10 12 6 0 4 3 HSPH 7 8 18 1 12 12
Other 0 0 2 3 0 0 Other 3 2 3 2 1 2
Total 72 64 89 59 54 74 Total 54 78 94 89 68 48

U.S. Patents Issued Revenues (Thousands of Dollars)

1999 2000 2001 2002 2003 2004 1999 2000 2001 2002 2003 2004
FAS 18 18 18 19 24 19 FAS 1,593 ] 1,440 4,243 | 2,664 | 2,540| 2,760
HMS & HSDM | 39 30 12 29 21 13 HMS & HSDM |11,288|14,494 | 19,499] 16,421 20,728[19,958
HSPH 13 7 8 9 12 2 HSPH 635 617 | 1,066| 685 | 1,035| 919
Other o] 0 0 0 o] o] Cther 93 52 71 147 41 45
Total 70 55 38 57 57 34 Total 13,609 16,603] 24,879 19,917] 24,344 | 23,682

Summary of Trademark Licensing Activity
(Fiscal Year 1999 through Fiscal Year 2004)

Active Licenses Revenues (Thousands of Dollars)

1809 2000 2001 2002 2003 2004 1999 2000 2001 2002 2003 2004
u.s. 173 142 139 | 13¢@ 119 127 u.s. 484 | 522 | 493 | 514 | 567 | 567
Foreign 20 1" 14 20 14 17 Foreign 139 127 108 | 179 | 142 | 247
Total 193 153 | 153 | 158 133 144 Total 623 649 | 601 693 708 | 814

Source: Hatvard Office of Technology and Trademark Licensing 2004 Annual Report.

Key: FAS = Faculty of Arts and Sciences; HMS = Harvard Medical School; HSDM = Harvard School of Dental Medicine;
HSPH = Harvard School of Public Health
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Exhibit5 Harvard Equity Holdings

Harvard Equity Holdings Summary

Chart summarizes all license-derived equity currently held by the University.
No equity was liquidated during Fiscal Year 2004.

Year Harvard's
Licensee License Equity Harvard Case Number Remarks
Signed Position
Zycos, Inc. Equity (Formerly Hex and Pangaea Pharmaceuticals, Inc.)
(Lexington, MA) 1993 Accepted Urban 847 Shares received in 1996.
Ariad Gene Therapeutics Equity ) . .
(Cambridge, MA) 1994 Accepted Schreiber 902 Shares received in 1995.
Theravance, Inc. Equity I (Formerly Advanced Medicine) Shares were received in
(San Francisco, CA) 1997 Accepted Whitesides 1349 1999. Additional shares were received in 2000.
Enanta Pharmaceuticals, Inc. Equity . . .
(Cambridge, MA) 1998 Accepted Verdine 1472 (Formerly NOVIRX, Inc.) Shares received in 1998.
. . Jarrell 897
Modular Genetics, Inc. o001 | EAuly Shair 1504 Shares received in 2001,
(Lincaln, MA) Accepted
Jarrell 1819
Antoniades Cases:
BioMimetic Pharmaceuticals Equity 439, 536, 537, . .
(Setauket, NY) 2001 | pcoepted 538, 614, 814 Shares received in 2001.
Williams 1013
Whitesides Cases:
Fluidigm Corporation Equity 967, 1196, 1361, (Formerly Mycometrix Corp.)
South San Fi ! CA 2001 A ted 1484, 1728, 1734, Sh ived in 2001
(South San Francisco, CA) ccepte 1750 1782, 1764; ares received in .
Prentiss 1623
Nantero, Inc. Equity . Shares received in 2001.
(Waban, MA) 2001 Accepted Lieber 1641, 1623 Additional shares received in 2003.
Lieber Cases: 1137,
NanoSys. Inc Equit 1243, 1352, 1489, Shares received in 2002.
New Yo ) 002 |, B | 1641,1678,1765, | Additional shares received in 2003.
! P 1852, 1923, 1924; Additional shares received in 2004,
Park 1935
Reaction Biology Corp. Equity . (Formerly Morewood Molecular Sciences)
(Pittsburgh, PA) 2002 Accepted Schreiber 1513 Shares received in 2002.
Minerva Bictechnologies Corporation Equity Whitesides . .
(Newton, MA) 2002 Accepted 967, 1408, 1703 Shares received in 2003.
Concurrent Pharmaceuticals, Inc. Equity Shakhnovich 1260 . .
(Cambridge, MA) 2002 | pccepted | Shakhnevich 1450 Shares received in 2002.
Infinity Pharmaceuticals, Inc. Equity Shair 1537, . .
(Bostan, MA) 2003 | pccepted Schreiber 1633 Shares received in 2003.
Storage Matrix, Inc. Equity . . .
(Newton, MA) 2003 Accepted Rabin 421 Shares received in 2003.
Peptimmune, Inc, 003 | FAu Strominger 1931 Shares received in 2003
(Cambridge, MA) Accepted g :
Curis. | Equit Melton 956
c L::n'sd "CM A 004 | q“'ty 4 Tabin 963 Shares received in 2004.
(Cambridge, MA) ccepte McMahan 1565
Agencourt Bioscience Corp. Equity . .
(Beverly, MA) 2004 Accepted Church 1438 Shares received in 2004.

Source: Harvard Office of Technology and Trademark Licensing 2004 Annual Report.
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Appendix
Technology Transfer: How the Process Works®

The technology transfer process begins in the university when the research investigator or creator
identifies a discovery or innovation or completes a copyrightable work that he or she believes may
have potential for commercial development.

Submitting the Disclosure The first formal step in the process occurs when an inventor or
creator submits a “disclosure” form describing the innovation to the university office that has
responsibility for university licensing activities (usually called the Technology Licensing Office or
“TLO”). The disclosure briefly describes the idea of the new discovery/or invention or, if software,
multimedia or other informational product, describes the product, what it does, what platform(s) it
has been developed to run on and so forth.

Evaluating a Disclosure for Patenting If the disclosure is an invention, the TLO will further
investigate the invention to determine whether it seems advisable to invest funds in patenting it. U.S.
patents cost from $10,000-30,000 each and filing for equivalent foreign protection can increase the
ultimate cost several-fold.

The decision whether to file a patent application generally is based on the answers to at least three
questions:

1. Based on the state of publicly known information about the elements of the discovery (called
“prior art”), is the invention likely to be patentable, and is the patent likely to be broad
enough in scope to have commercial value? The first question is answered by a search of the
literature and the past patents, /often with the help of a professional search librarian, and
sometimes by consulting a patent attorney and asking for a patentability opinion based on the
patent attorney’s search of all resources.

2. Ifit were patented, would the invention be likely to attract the commercial investment needed
for development through a‘license? The second question is far more difficult to answer. It
depends on the potential market for the product; the likely technological success of
developing the invention into a practical product; the type of technology—and whether
investors are currently interested in investing in such fields; what are the competitive
technologies; and even the current state of the economy. The more innovative the technology,
the more difficult it is to.conduct market research in an efficient, meaningful manner, since the
potential investors and customers may never have envisioned such a product.

3. Are there funds available within the institution or from a prospective licensee to pay for the
patenting costs? The answer to this question is one of practicality. Since a university TLO may
receive a significant number of invention disclosures each year, it will not have the financial
resources to investigate the commercial potential in detail for each invention or to invest in the
costs:of patenting for each invention. Consequently, all TLOs must make choices.

These questions, as well as numerous other factors, contribute to making the decision on
patenting one of the most difficult a TLO must make.

Filing the Patent Application If the decision is made to file an application, the TLO engages
a patent attorney to work with the inventor(s) to write the patent application, file it in the U.S. Patent
and Trademark Office, and follow it through the patenting process. In order to comply with the
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procedural requirements imposed under U.S. Patent Law, licensing or staff professionals in the TLO
must have a good understanding of the patenting process as well as an understanding of the various
strategies under current patent law for filing provisional and utility patents.

Under most university technology transfer policies, if the university decides itwill not file, there is
an opportunity for the inventors to decide whether they would like ownership‘waived to them. The
process for requesting a waiver, or endorsing an inventor’s request for waiver to the funding agency
in the case of a federally-funded invention, is often well established within the university.

Marketing the Patent (finding a licensee)

(a) The challenge of licensing university inventions. A university will file a patent application on
an invention only if it intends to license the invention for commercial development. The challenging
basic premise with respect to university inventions is that most often they are of unproven market
potential.  Often additional research must be undertaken before the real work of product
development can even begin. Few companies are willing to take the risk university inventions
require, particularly where, as in the case of many medically-related inventions, it may take many
years of research and development before it is known whether the product will be successful. A
company or investor must have a long product-planning horizon before it will consider investing in
university patents. For this reason, traditional methods of technology marketing, such as advertising
the invention, publishing lists of technologies available forlicensing, or using Internet listing services,
often meet with limited success in finding licensees for university patents.

(b) When licensing begins. Potentially, a license to the patent—particularly if it is exclusive or
partially exclusive—increases the incentive for the company to make the risky investment in
development, since the patent can protect the company (“the licensee”) from competition in the
marketplace if the product is successfully.developed. Universities typically seek licensees as soon as
the patent application is filed, rather than wait the 2-5 years until the patent is issued. The motivation
for early licensing is to get industry/investing inithe technology as soon as possible.

(c) Identifying potential licensees. Most universities with successful licensing programs find that
it is important to know a variety of companies in fields where the university is prolifically inventing
and to focus on the technology plans and the unmet needs of those companies. At the same time,
efforts are made to encourage companies and potential investors to get to know the university and its
researchers. Then, when a new invention arises, the potential for a “customized” introduction is
already in place.

(d) Selecting the licensee. In those rare cases where more than one qualified licensee has requested
a license, the university will consider co-licensees, or may divide the license by field of use (see
below). If neither of these alternatives is commercially practical, the university will make a judgment
as to which is the better prospect for licensing, taking into consideration the financial and technical
capabilities of the candidates to develop and market the technology and the commitments each is
willing to make to reach the marketplace.

Negotiating the License

(a) Field of the License. Some inventions cover multiple products in a number of different fields.
A biological invention, for example, may have applications in research, in diagnostics, in vaccines,
and in therapeutics. If the licensee is a large multi-divisional company with businesses in all fields of
the invention and is willing to commit to product development in all fields, the license granted may
be broad; if the company's business is limited to a single field, then a field of use may be specified in
the license, and the company's rights to exploit the invention limited to that field. This will leave the
invention licensable to companies working in other fields.
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(b) Exclusive or Nonexclusive within a field (or in all fields). A license may be nonexclusive (that
is, similar licenses may be granted to a number of companies) or exclusive (one company only). In
the case of federally funded inventions, under Bayh-Dole all licenses must acknowledge that the
federal government also has a license for government purposes. Exclusive licenses-are generally
desirable when the licensee must make a large, high-risk investment to bring the product to market.
Few companies will be willing to undertake such an investment if licensing rights are available to
other companies once the original company's development is successful.

Nonexclusive licenses are generally desirable when the invention is a broadly applicable process
or has self-evident technological advantages which will be useful to many companies and so it is not
necessary to “induce” investment. Nonexclusive licenses are highly preferable where the invention is
a research tool, useful to both the commercial and academic communities and a high degree of access
is important.

(c) Diligence requirements. If an exclusive license is granted to a company, the university must
assure that the company is working diligently to develop the invention. Consequently, an important
part of any license negotiation is the diligence provisions. These requirements may include, for
example, specifying the number of people assigned to develop the invention within the company, the
amount of funding a company will commit to development, or in the case of a small company the
amount of investment capital that will be raised to fund development. If diligence provisions are not
met, the university may cancel the license or, if the license ' was exclusive, rather than terminating the
license altogether, the university may make it nonexclusive, thereby regaining the option to grant
licenses to others.

(d) Royalties and other financial considerations. The financial considerations for a license involve
a balancing of risks and rewards. Since many university inventions tend to be at an early stage of
development at the time of licensing, royalty rates and license fees are typically lower than those
between commercial companies licensing one another. At the same time, universities are usually
unwilling to “cap” royalties at a pre-determined dollar value in the license. Since the university is
sharing the “downside” with lower license fees and royalty percentages, it is reasonable to share in
the “upside” if the product is very successful and value received by the licensee is greater than
anticipated. The financial components of the deal are negotiated between the university and the
licensee and typically include:

(i) Reimbursement of the university’s.patent costs: This is required, almost without exception, for
exclusive licenses.

(i) License issue fee: This fee may range from a very few thousand dollars to a quarter of a million
or more. It is usually a fact-specific determination depending upon the stage of development of the
invention, the size and breadth of the patent package, whether any patents have issued or whether all
are still pending, the size of the potential market and so forth. These are factors contributing to the
“value” of the invention.

(iii) Annual license maintenance fees: Many universities use these as a way of sharing the risk with
the licensee. An annual license maintenance fee allows the university to charge a lower license issue
fee upfront, and assures that the company shows an active interest in retaining the license as
evidenced by its willingness to make a financial commitment to renew the license annually.

(iv) Running royalties: These are usually specified as a percent of sales of the product or service
covered by the patent. The rate depends on many factors, including the profitability (margin) of the
class of product covered by the invention; the size of the market; the stage of development of the
technology when licensed; whether the product also falls under patents owned by others; and
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whether the university's technology is the key enabling technology for the product or just.a-minor
component. Typically, university patents command royalties in the range of 1 to 6 percent/of product
sales; occasional licenses include royalties outside that range based on specific factors.

(v) Equity shares: When a license is granted to a young privately held company, shares of stock in
the company may be offered to the university as a form of royalty under the license.’ Often, other
license fees and/or running royalty percentages may be lowered in consideration of the equity
shares. Not all universities have policies allowing them to accept equity in lieu of royalties and some
State institutions do not have the requisite legal authority to accept equity.

(e) Additional License Terms. Licenses also commonly include activity reporting requirements for
the licensee; agreement (in the case of an exclusive license) as to which party will prosecute patent
infringers and how damages will be shared; agreement on which party will have responsibility for
prosecuting and maintaining patents and in which countries; circumstances under which, and
procedures for, terminating the license; and the administrative and legal jprocesses for handling
disputes between the parties.

Finally, and very important for the university, provisions are placed in licenses for protecting the
university as licensor. To protect the university’s ongoing research and educational programs, under
any exclusive license grant, the university usually retains the right to use the licensed technology for
those purposes.

Distribution of Patent Licensing Revenues . All US. research universities have instituted
policies governing the disposition of revenues earned from technology transfer activities. Most
commonly, the first revenues received from a license are used to repay the university for the
patenting costs of the invention if the license does not hold the licensee accountable for these costs.
Thereafter, revenues are generally distributed according to a formula that has been adopted by the
university. In most cases, inventors will receive approximately one-third of revenues earned from
the licensing of their patents (“inventors’ share”), although the percentage various among
institutions. Some universities implement a sliding scale, with the inventor’s share higher in the early
years of a license when the royalty return tends to be lower.

The remaining revenues .are distributed within the institution (“institutional share”) in
proportions that vary widely from university to university between the inventor(s)’ laboratories, the
inventor(s)” departments, and the university's general fund. In some universities, a portion of the
institutional share will be used to “seed” inventions or new technology developments that will
benefit from some maturation in the university before they are ready for licensing.

Source:  Adapted from unpublished Harvard Business School manuscript, Note on Technology Transfer at U.S. Universities
and /Colleges, 2004 Vik® Agrawal, Daveen Chopra, Danny Lewis prepared this unpublished note under the
supervision of Professors Richard G. Hamermesh and Robert F. Higgins.
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