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ABSTRACT

Technology transfer does not just happen. Transferring
knowledge and innovation from a public research organiza-
tion to the private sector for commercial application and
public benefit requires a formal mechanism—a technology
transfer office (TTO)—to protect and license intellectual
property. Establishing a new TTO is no trivial matter, and
the decision to create one should be made within the con-
text of a long-term plan that takes into consideration the
following questions: (1) Does “research commercializa-
tion” align with the institution’s mission? (2) Do the qual-
ity and quantity of research within the institution warrant
the establishment of a TTO? (3) Is the institution willing
to make a long-term commitment to required institutional
changes and to adequately invest in resources and people? If
the answer to all of these questions is yes, then it is time to
develop a clear TTO business plan. In this effort, a strong
dose of patience will help. An often-quoted rule of thumb
in professional circles suggests that even under the very best
circumstances, TTOs do not become successful for seven
to ten years after they are established. This chapter provides
practical advice for creating a proactive TTO and also of-
fers historical examples from around the globe of TTO

launches.

1. THREE FUNDAMENTAL QUESTIONS
Before initiating a planning process for a new
TTO, a research organization must first address
three fundamental questions.

11 Does “research commercialization”

align with the mission?
If the institution’s primary mission is education,
or if its mission does not support research as a

primary institutional focus, establishing a TTO
may not be warranted. Without a strong research
focus, the organization would do well to find
alternatives for meeting the occasional need for
technology transfer services.

With more than twenty years of experi-
ence, the international Association of University
Technology Managers (AUTM)' has identified
four key reasons for public research organizations
to advance academic technology transfer:

e facilitate the commercialization of research
results for the public good

* reward, retain, and recruit high-quality
researchers

* build closer ties to industry

* generate income for further research and
education, and, thus, promote economic
growth

If these reasons make sense for your institu-
tion, then it may be time to set up a TTO.

1.2 Do the quality and quantity of research
warrant the establishment of a TTO?

All technology transfer opportunities flow from
research. The 2003 AUTM Annual Licensing
Survey™ indicates that, on average, one formal
disclosure of invention was made for every US$2
million in research activity at research universities
in the United States. One U.S. patent application
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was filed for every US$5 million in research expen-
ditures, and one technology transfer or licensing
agreement was executed for every US$8.5 million
in research expenditures.” These statistics indicate
that public research organizations review many
more innovations (disclosures of invention) than
are acted upon. Clearly, substantial research is re-
quired to generate technology transfer opportuni-
ties. Using the above averages, a TTO in a public
research organization with a research budget of
US$100 million might expect to record 50 disclo-
sures of invention, 20 patent applications, and 11—
12 license agreements per year. An institution must
therefore determine whether its research volume is
sufficient to warrant investing in a new TTO.

The quality of research accomplished within
an institution is another critical variable. This may
be affected by an institution’s ability to recruit and
retain world-class researchers who are at the cutting
edge of science and engineering advancements.
Furthermore, pursuing basic research may generate
fewer opportunities than would applied research. If
the estimated quantity and quality of research are
below the AUTM averages cited above, the institu-
tion should use alternative means to address its oc-
casional need for technology transfer services.

1.3 Is the institution willing to make
a long-term commitment to the TTO?

Time may be the greatest predictor of success
for a TTO. In other words, the longer a TTO
operates, the better will be its cumulative results
and performance measures. This makes sense in-
tuitively: as innovations, patent applications, and
license agreements are added cumulatively each
year to the institution’s portfolio, there is a greater
chance that a fraction of these will eventually gen-
erate returns. Technology transfer practitioners
suggest that it typically takes five or more years
for technology that is licensed to an industry
partner to result in a marketable product. Thus,
according to these practitioners, TTOs require
seven to ten years to be successful, regardless of
how one chooses to measure success. Institutions
should expect similar experiences and be prepared
to subsidize the office for many years to come. A
commitment to support a TTO is more than a
two- or three-year financial obligation.
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1.4 If the institution does not meet

the four criteria, then what?
If the research organization does not, in its initial
planning processes, answer yes to the fundamen-
tal questions, the following alternative models,
which have proven successful globally, can be
used:

* An external organization, which can be not
for profit or for profit, contracts with the
institution to manage the occasional disclo-
sure of invention on an ad hoc basis. There
are many examples of these organizations
utilized in smaller research organizations
globally.

e An individual or small internal office
could review, filter, and rank disclosed
innovations and an external for-profit
company could implement commercial-
ization of the most promising opportuni-
ties. Consider the model offered by Baylor
College of Medicine Office of Technology
Administration and BCMT Technologies
in Houston, Texas, both in the United
States.?

e One TTO could serve a consortium of
several public research organizations in a
region. The Chinese Northern Technology
Exchange Market offers a good example of
this approach.*

* One office, funded by the national govern-
ment or a philanthropic institution, could
serve as a TTO for several public research
institutes. Examples include the U.S.
National Institutes of Health Office of
Technology Transfer’ and the Innovation
Fund Commercialisation Office in South
Africa.®

2. ALLGO? DEVELOP A

TTO BUSINESS PLAN
When the four fundamental questions have been
satisfactorily explored and a TTO has been decid-
ed upon, both short- and long-range plans should
be developed, much as a for-profit organization
would develop its business plan. At the very least,
an executive-summary plan addressing the essen-
tial elements should be crafted.



2.1. Developing a mission statement

First, the TTO should establish a transparent
mission statement developed in concert with its
constituents (including but not limited to its
administration, inventors, and external clients,
including potential industry partners). TTO mis-
sions may focus upon three primary objectives or
combinations thereof: (1) service, (2) economic
development, or (3) income.”

211  Service mission

The TTO can be considered a service unit to the
researcher, similar to an institution’s human re-
sources office or a contracts and grants office. In
this model, the institution may not share with the
office a percentage of the income from successful
commercialization. Instead, it fully subsidizes the
office—just like any other internal department.
Researcher satisfaction typically is high because
all innovations receive TTO attention and work.

2.1.2  Economic development mission
Institutions inspired by the goal of economic de-
velopment see their primary mission in terms of
creating jobs and economic growth in the local
community—and perhaps the region, state, or
nation—through spinout companies and through
licensing to local companies. A cluster of compa-
nies (centers of excellence) may be created around
a core area of technology. Significantly, a recent
Milken Institute study on the high-tech economy
concludes that “research centers and institutions are
indisputably the most important factor in incubat-
ing high-tech industries.” The same study found
that 29 of the top 30 high-tech clusters in the
United States were home to a comprehensive re-
search university.®

213
As expected, earning income from the transfer of

Income mission

innovations to commercial concerns is nearly al-
ways the primary focus of the operation with in-
come as its main objective. Such institutions are
very selective, identifying innovations with the
highest potential and quickly abandoning others.
Not surprisingly, this can lead to overall research-
er dissatisfaction; this is not usually the case with
institutions that have a strong researcher-service

orientation. Institutions with higher income lev-
els from licensing are typically teaching/research
hospitals at which the possibility of an outstand-
ing commercial success is more realistic.

Of course, TTOs do not focus on a single
mission but combine their vision in ways that best
satisfy their own constituents. The mission state-
ment serves as a guide for implementing these
goals and sets forth the activities expected from
the new TTO. A short and simple mission state-
ment might be: 7he TTO serves to assist research-
ers in the transfer of the institutions research results
to industry for commercial application, economic
development, and public benefir. TTOs must be
careful to avoid “mission creep.” This can occur
when TTOs are charged with managing activi-
ties not directly related to commercializing in-
novations (research administration, institutional
export regulation requirements, conflict of inter-
est compliance, and other tasks not within its
stated mission).

Finally, while TTOs are business offices
within academic institutions, the mission state-
ments of these offices increasingly announce a
societal role. As the managers of institutional
innovations for commercial use, do TTOs also
have a social responsibility to improve the well-
being of humanity? The answer is a resound-
ing YES! Social responsibility and a contribu-
tion to societal wellbeing must fic within the
TTO’s mission. These can easily be incorpo-
rated into the service mission of the office and
the institution. Indeed, public research agencies
should be in full support of the United Nations’
Millennium Development Goals.” Furthermore,
given that the current debate opposes corporate
profit flowing to a range of important social
goals—sustainable development, the health of
the environment, the indigenous farmer, and
free or low-cost treatment of AIDS, malaria,
and other diseases in developing countries of the
world—public research institutions must make
sure to align themselves with societal welfare.
The TTO mission statement is a powerful place
to announce these aims.

There are many ways to balance these goals
with commercialization. One relatively simple
way would be to carefully craft license agreements
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to ensure that social benefits for developing coun-
tries are incorporated into the grant section. For
example, a grant for an improved agricultural va-
riety could require the corporate licensee to sell
seed for commercial production with royalty or
added-value premium pricing but to indigenous
farmers in developing countries at cost (or at least
without requiring them to pay royalty to the uni-
versity or the added-value premium charged by
the company to commercial producers).

2.2 Policies and procedures

The system for managing innovations should
be easily understood, and transparent policies
should guide the implementation of the institu-
tion’s mission statement. Defining the ownership
of intellectual property (IP) resulting from insti-
tutional research must be at the very heart of the
institution’s policy. A disposition of ownership
can take many forms, but the disposition must
be defined clearly without question or ambigu-
ity. In some countries, ownership is defined by
national law. In other countries, each institution
holds the prerogative to determine the ownership
of research results: the government, the inventor,
the institution, or two or more of these parties.
In the United States, for example, each research
institution is free to determine how ownership
is allocated, with the exception (under the U.S.
Patent and Trademark Law) that if the innovation
is developed with government sponsorship, own-
ership lies with the institution. Regardless of the
approach the institution chooses or is compelled
to adopt, technology transfer is impossible with-
out a clearly defined, written policy concerning
ownership (including written assignment of title,
when required).

Even after more than 20 years of proactive
technology transfer practice in North America
and throughout the globe, debate continues
about the best model of IP ownership for aca-
demic institutions and other public research
organizations. The inventor-owned model and
the institution-owned model both have posi-
tive and negative attributes, as seen in the ex-
amples of success in both the United States
(institution-owned, except for the University
of Wisconsin) and Canada (inventor-owned in
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many institutions). Several countries in various
parts of the world have moved recently to the
institution-owned model (Japan, Germany, and
the United Kingdom, for example). It seems
clear that either approach can work well.

However, a disturbing trend has been seen
in the recent laws of various countries just enter-
ing the technology transfer arena. In some cases,
the new national laws require that the ownership
of IP arising from sponsored research be shared
between the research sponsor and the institu-
tion. Ownership is shared equally to begin with,
but later becomes negotiable (such a provision
is stated in Brazil’s new technology transfer law
of 2005). Such an arrangement is not viable, as
these countries will find as they seek to imple-
ment a national technology transfer regime. In
seeking to be politically correct and not offend
the country’s corporate sector, the governments
have created a situation in which neither par-
ty wins: the transfer of research results will be
blocked by the inability of either party to main-
tain exclusivity. This will create an impenetrable
barrier that will prevent any corporate partner
from investing the energy and money necessary
to take an embryonic technology to market. The
result will be impasse; the transfer of technology
will by stymied.

Obviously, policies should address a multi-
tude of other issues that are critical to the suc-
cess of technology transfer programs, such as roy-
alty-income distribution, the disclosure process,
assignment of responsibility for secking patent
protection, researcher and institutional conflict
of interest, dispute resolution, management of li-
censees’ contractual performance, management of
equity interests in spinout companies, and many
more requirements. As examples, the policies for
most research-intensive universities in the United
States and in many other countries are found on

the AUTM Web site.'°

2.3 Financing the TTO

As previously established, an institution’s new
TTO will require subsidies for years under the
very best of circumstances. However, as different
countries have discovered, there are many differ-
ent funding models.



231 Australia’s models

In Australia, public research organizations, within
a relatively unregulated environment, are respon-
sible for financing their own technology transfer
operations. Two primary models have emerged:
(1) the formation of an external company, and
(2) the establishment of an internal institutional
department or office. Using the company model,
the corporation generates cash flow through a va-
riety of related business activities such as consult-
ing, conference management, and professional
development courses. The proceeds enable the
company to support the organization’s technol-
ogy transfer function. In some cases, a university
has provided seed funding to initiate the compa-
ny’s operations.

In the internal-office model, the organization
provides funding directly to the TTO, which is
then considered one of the organization’s cen-
tral administrative functions. The amount and
adequacy of TTO funding depends upon how
important innovation management is to the
central administration and upon the TTO’s abil-
ity to demonstrate the benefits it brings to the
institution."

23.2 India’s model
No formal legislation for organizing and financ-
ing TTOs exists in India. However, during the
last ten years, most technical universities and
research institutes independently established or-
ganizations to interface with industry. Such orga-
nizations perform many of the technology trans-
fer activities typically assigned to TTOs in other
countries. Some of these autonomous entities
were initiated with seed funding provided from
state governments or the central government. For
example, the Indian Institute of Technology in
Delhi established the Foundation for Innovation
and Technology Transfer (FITT) with a corpus
grant equivalent to US$400,000 from the Indian
Ministry of Human Resource Development. In
other cases, TTOs were formed by funds appro-
priated by a governing board of the autonomous
university or research institute.

In all cases, such support is provided only for
a limited time. These organizations are expected to
attain self-sufficiency, working as “profit centers”

with a well-managed business plan. As in Australia,
income may be derived from service charges levied
for business-development activities that may have
little to do with managing the innovations from
the research institute (for example, industrial con-
sultancies and other business services provided to
small and medium enterprises). In addition, each
center typically receives a percentage of the roy-
alty income for the technology transfer transac-
tions it manages for the public research organiza-
tion."? In April 2005, the Society for Technology
Management (STEM) was formally launched as
India’s professional technology transfer society, in-
cluding institutional and individual members."

23.3 Japan’s model

In 1998, the Japanese government enacted legis-
lation to create government-approved university
TTOs. Once a TTO was approved, the govern-
ment would provide two-thirds of its operating
cost, up to the equivalent of US$300,000 per year
for five years; the universities or other university-
related organizations were expected to match gov-
ernment support by contributing one-third of the
funding. At the end of the five-year period, the
TTOs were expected to be able to sustain them-
selves without the income streams resulting from
commercialization. However, when the Japanese
government realized that such expectations could
not be achieved, it extended its direct subsidy of
a portion of the cost of TTO operations, includ-
ing the direct allocation of funds to secure pat-
ent applications for selected top-tier or so called
Super TTOs. Furthermore, in 2004, Japanese law
gave all national universities independent legal
status, allowing them to participate in these TTO
initiatives.

Finally, a number of Japanese TTOs quickly
discerned that the funding from the government
was insuflicient to support their operations. They
therefore created associated for-profit companies
that facilitated the creation of spinout companies.
Faculty members were asked to invest in these
companies, which commercialized university
R&D. Now, several faculty-owned companies
associated with university TTOs exist to assist
the commercialization of R&D through spinout
companies. This provides incentives for faculty
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members to disclose their inventions, because
they have a personal stake in the commercializa-
tion company. The government and universities
realize, however, that this expanding strategy will
require new support systems, such as incubators
and risk capital, in order for these Japanese insti-
tutions to become entrepreneurial universities.'*

2.3.4 People’s Republic of China

In 1998, inside China, only Tsinghua University
and Peking University in Beijing operated TTOs.
Today, most public research organizations in
China have a TTO. These were originally sup-
ported by the Chinese government, but as China
moves from a state-planned economy to one that
is more market based, this TTO funding model
is changing. Most of the TTOs today operate as
associated private companies, solely owned by the
corresponding university and initially supported
with university funds. As private companies,
these TTOs are very active in business-develop-
ment services, such as setting up incubators, as-
sisting small- and medium-sized enterprises to
prepare business plans, helping develop spinout
company requirements, investing in new spinout
companies with university-based venture funds,
and so on. Most often, the TTOs negotiate for
significant equity shares in new university spin-
out companies and may wholly own some spin-
out companies. Eventually, the TTOs—often
called technomarts—are expected to become
self-suflicient from their equity holdings and the
income received from licensing and other related
business-development activities."”

23.5 South Africa

South Africa has made government support for
research and innovation a key part of the national
economic-development strategy. In August 2002,
South Africa’s government approved a new na-
tional R&D strategy, and discussions continue
for implementing the new strategy, including na-
tional funding for technology transfer. Funding
for commercialization activities and patents is
critical, but a major capacity-building and devel-
opment effort is under way. This effort will build
upon capabilities that exist in a few universities
and public research councils.
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South Africa is seeking to build strong links
between its emerging technology transfer system
and its research system. This means building
a new culture of innovation inside the research
community and ensuring that all benefits of re-
search (including noncommercial and social
benefits) are understood and exploited. To sup-
port this integrated approach, the Southern
African Research and Innovation Management
Association (SARIMA) was formed in 2002 to
assume the lead role in national efforts to build
capability in research and innovation. SARIMA
is supported by the government, participating
academic institutions, and U.S. and European
philanthropic donors.'®

As part of its national strategy, the South
African government established its Innovation
Fund to promote technology innovation, which
has increased networking and cross-sectoral col-
laboration. The fund has invested South African
Rand ZAR650 million in more than 100 proj-
ects. Many of these have produced patents and
in some cases spinout companies. Most recently,
the government established the Innovation Fund
Commercialisation Office (IFCO), a centralized
office to provide one-stop support for protecting
and commercializing intellectual property rights
for all of the nation’s public research organiza-
tions. IFCO complements existing technology
transfer offices in South African public research
organizations."

23.6 United Kingdom

Shortly after the 1998 report White Paper on
the United Kingdom’s Competitiveness, issued
by the government of the United Kingdom,
many policy initiatives and government funding
streams were established to stimulate cooperation
between the researchers at universities and the
country’s industrial entrepreneurs. This coopera-
tion significantly changed the way universities in
the United Kingdom organize their technology
transfer activities. Several prominent universi-
ties created separate companies to commercialize
IP, especially innovations that were thought to
have potential to serve as foundations for spinout
companies (university companies or UNICOs'®).
Nonetheless, the majority of universities also have



internal TTOs that collaborate closely with the
sponsored-research office and with the UNICOs
to develop industry relationships. The growth
and development of TTOs have been stimulated
more recently by direct government funding to
universities for this zhird stream activity via the
Higher Education Innovation Fund in England
and Wales (HEIF)Y and the Scottish Executive
Expertise, Knowledge, and Innovation Transfer
Programme (SEEKIT).*

Initially, HEIF financial support was awarded
to institutions through competitive solicitation.
Today, the government distributes HEIF funds
directly to universities through a formula funding
process that is based upon numerous criteria, in-
cluding but not limited to institutional research
capacity (quantity and quality) and TTO perfor-

mance measures.?!

2.3.7 Russian Federation

A major initiative began in 2002 to establish
TTOs in leading universities in the Russian
Federation. This was led by the U.S. Civilian
Research and Development Foundation (CRDF)
of Arlington, Virginia, in cooperation with the
Russian Ministry of Education. The 19 universi-
ties participating in the so-called Basic Research in
Higher Education (BRHE) program were identi-
fied for R&D development and technology trans-
fer focus. Funding was provided primarily by the
John D. and Catherine T. MacArthur Foundation
through CRDF and the Russian Federation
Ministry of Education. In 2003, CRDF and
the Ministry held a joint competition in which
BRHE universities submitted proposals to estab-
lish TTOs with dedicated funding. Four univer-
sities were selected by CRDF to receive funding
for TTO establishment, which provides a good
example of financing TTOs through a third-
party philanthropic source. The awards ranged
from US$75,000 to US$150,000 and were paid
out over three years. Most recently, the U.S.
Department of Commerce and the Russian
Ministry of Education and Science executed a
bilateral agreement that included establishing
the U.S.-Russian Innovation Council on High
Technologies. The first meeting of the council was
convened in Moscow in June 2005. One of the

four focused working groups established by the
council will address the role of universities and re-
search organizations in the process of innovations
and commercialization. This will include con-
sidering how to establish and finance TTO op-
erations in the Russian Federation. Finally, most
research in the Russian Federation is conducted
by the research centers of the Russian Academy
of Science. Many of these centers have extensive
technology transfer operations funded internally
and directly by government allocations made to
research centers at the academy.?

2.3.9 The United States

No government funding for TTOs is provided to
universities inside the United States, and there are
no national universities. However, the Bayh-Dole
Act of 1980, enacted as PL 96-817 and codified in
the U.S. Code of Federal Regulations® provides
a legal basis for TTO funding. The act states that
income recorded from commercializing govern-
ment-funded-research results can be utilized for
only three purposes: (1) to fund the administra-
tion of the technology transfer function (TTO),
(2) to provide a share of income to the inventor as
an incentive to participate in technology transfer,
and (3) to support education and further R&D
at the institution.

The act does not specify the percentages of
income to be allocated for these three purposes.
Universities are free to determine how to allocate
commercialization income as they see fit. Most
institutions have set aside a portion of the income
stream to fund the TTO: allocations for TTO op-
erations usually range from 10% to 25%. Typically,
after allocating a portion of commercialization
income to support the TTO, the university di-
rectly subsidizes the TTO from internal sources
during the first years of its operation. Then, as
income is realized from license agreements, the
subsidy required from the university for the TTO
operations is reduced over time. Eventually, the
institution expects that the income stream gen-
erated by the TTO will eventually eliminate the
need for direct university subsidy. As mentioned
above, several years are required for a TTO to be-
come entirely self-supporting from the allocated
income. In a few rare cases, a TTO has become
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self-sufficient early in its growth from a successful
project that immediately generated a large stream
of royalty income. Finally, it should be men-
tioned that other public research organizations
in the United States (such as federal laboratories)
are funded directly through a sez-aside of the an-
nual appropriation provided to departments of
the executive branch of government, such as the
U.S. departments of defense, energy, and com-
merce (see Federal Laboratory Consortium for

Technology Transfer*).

2.3.10 Assessing the options

The previous examples demonstrate how TTO
funding models vary around the globe. Each
model has developed to fit the cultural, political,
and economic conditions of the corresponding
country. Two themes are found in most interna-
tional models:

1. The TTO typically is allocated a percentage
of the income stream from the commercial-
ization of innovations.

2. The TTO is expected to eventually become
self-supporting from this allocation of in-
come and perhaps other related income-
generating services.

Despite a new axiom (discussed in sec-
tion 2.5), many countries or regions may have
no choice but to establish a regional or inter-
institutional model, for the reasons presented,
with regard to the costs of establishing a TTO
and the quantity and quality of an institution’s
research results. The greater the distance from
the regional office to the institutions the office
serves, however, the greater are the challenges
for identifying research results with commercial
potential, protecting such results, and finding
corporate partners for commercialization. Here
are a few recommendations that, when followed,
can diminish the negative impact of physical
distance:

* Within each institution served by a regional
office, an individual must be identified to act
as the institution’s liaison with the regional
TTO. (This individual would have other re-
sponsibilities as well.) Having a specific point
of contact is necessary for coordinating even
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the simplest administrative tasks. Ideally,
this individual should not be a rector, vice
president, provost, or dean, but rather a sec-
ond-tier administrator who reports to such
institutional authorities.

e The best communication infrastructure
possible must be in place between the re-
gional TTO and the institutions it serves,
including, but not limited to, video-confer-
encing capabilities when possible.

* Key staff of the regional TTO must make
regular, frequent visits to each of the insti-
tutions it serves in order to have adequate
face-to-face contact.

* Transparency in the operations of the re-
gional TTO is essential. Transparency re-
quires: (1) sharing costs between served
institutions on a negotiated and equitable
basis (if the regional office is not fully gov-
ernment supported), and (2) equal treat-
ment and consideration toward all in-
stitutions served by the TTO (that is, no
favoritism shown to any one institution).

For 13 years I directed a TTO that served
ten academic institutions within the Texas
A&M University system. At one time during
those years, the TTO sought to serve smaller
Texas universities outside the A&M system.
The greatest challenge I found in seeking to
manage such a broad program was that despite
all efforts on the part of the TTO against it,
favoritism was perceived by the institutions
served. Such perceptions are likely unavoidable
and simply must be managed. Once one of the
served institutions records a significant success,
the other institutions want to know and under-
stand why they have not achieved, or are not
achieving, similar success. Individuals who per-
ceive that their institutions have been slighted
will frequently blame the “failure” on the TTO
and its staff. Over the years, I spent many hours
addressing this issue in high-level meetings with
institutional officers and system-level officials,
even though the TTO office and staff sought
to be impartial. Thus, a regional TTO must be
prepared to address this critical issue, or the col-
lective approach is likely to fail.



2.4 Staffing the TTO

Staffing a new TTO is a major challenge. Engaging
the right individual or individuals to operate the
office often is the factor that determines failure or
success. In the United States, the number of TTOs
began to increase in the 1980s, and selected to di-
rect the new TTOs were individuals from various
backgrounds including high-level administrators,
staff from other departments (contracts and grants
staff, for example), clerical staff, scientists, attor-
neys, businesspeople, and so on. Significant de-
bate went on in the 1980s and 1990s as to which
combination of skills was most desirable for direc-
tors and licensing associates to possess: scientific
skills, legal skills, or business skills? At the same
time, many offices evolved from simple one- or
two-person operations to complex operations
with many different positions to address specific
job tasks, such as general administrative manage-
ment, clerical support, accounting support, para-
legal services, and project management (evalua-
tion, marketing, licensing, and so forth).

For the university contemplating a new of-
fice, two would be the fewest number of positions
to start with:

* a director/licensing associate. In an ideal
world, a person charged with setting-up a
new office should have significant business
experience (marketing, management, and
business development), combined with a
science or engineering education. Generally,
neither scientists nor attorneys have the
business acumen necessary to establish, or-
ganize, and manage a TTO. The director/
licensing associate should have excellent
communication skills to effectively market
innovations and to work successfully with
both internal constituents (researchers and
administration) and external constituents
(potential corporate licensees).

Unless the new TTO recruits an expe-
rienced technology transfer professional,
the new director/licensing associate should
be trained before operations begin. There
are many opportunities for workshops
and other training events internation-
ally, through such organizations as AUTM
and the Licensing Executives Society

International.”® Additionally, internships
are available in numerous countries, for
instance, in the United States, the Special
American Business Internship Program
(SABIT) is offered by the Department of
Commerce.”* AUTM offers scholarships
for training, such as the Howard Bremer
Scholarship and the Developing Economies
Scholarships (five awards). Each of these
scholarships is offered annually through a
competitive solicitation process.

* clerical support. TTO operations require
significant clerical and administrative sup-
port. TTO activities generate tremendous
volumes of paper in the form of patent ap-
plication drafts, license agreements, project
summaries, and marketing materials, as
well as daily correspondence with attor-
neys, potential licensees, and researchers.
Project files and docketing systems must be
prepared to manage the progress of ongo-
ing work on each innovation, which not
only requires clerical support but also ap-
propriate computer and electronic database
resources. The telephone rings constantly
with calls from inventors and potential

Additionally, Web

sites must be created and maintained, and

corporate  partners.
incoming e-mails can be overwhelming.
Excellent clerical/administrative assistance
for the director is essential when establish-

ing a new TTO.

When helping countries and institutions
to establish TTOs, I have frequently heard this
question: “Should we hire an in-house attorney
to file patent applications for the institution?”
Generally, in-house counsel retained for the
drafting and filing of patent applications is not
recommended for the following reasons:

* By and large, the breadth of an institution’s
research is too wide to be within the techni-
cal expertise and knowledge of any one pat-
entattorney. Furthermore, the cost of hiring
several attorneys with the relevant technical
skills to address this breadth is not cost ef-
fective. Exceptions to these conclusions
may be Centers of the Consultative Group
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on International Agricultural Research
(CGIAR) or similarly focused research in-
stitutions with narrower institutional re-
search results.

The claims of a patent application form
the basis for products and companies.
Especially in human-health research, tens
and even hundreds of millions of dollars
are spent to bring an embryonic technol-
ogy to market. Such investments depend
upon and are protected by the strength and
enforceability of the patent rights to the
subject technology. An institution would
be extremely shortsighted to cut its pat-
ent application costs by using an in-house
attorney made to be responsible for too
many fields of technology. Given the high
stakes, it is far better to secure the best pos-
sible patent counsel available to draft the
strongest claims possible for the subject
invention.

Corporate licensees prefer to use the best
counsel available to back their investments,
and they may not have full confidence in
the capabilities of an in-house attorney.
In today’s litigious world, use of outside
counsel creates a third-party buffer, an
entity that must take responsibility for
conducting thorough prior art claims,
meeting filing deadlines, drafting the best
claims possible, and managing the patent
prosecution process from start to finish in
the most professional manner. If problems
arise along the way, as they often do, the
institution is best served by having the
attorney’s firm, and not the institution, be
responsible for all of the constituents: the
inventor, the institution, and the licensee.
It is not advisable, when things go wrong,
for the university to be in the position of
defending the patent prosecution with in-
house counsel.

Finally, many institutions have legal coun-
sel in an office of the general counsel (or simi-
lar name) that can offer assistance to the
TTO, from time to time, for contractual
questions, contract enforcement, and other
legal issues.
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Many TTOs in the United States—includ-
ing the TTO of the Texas A&M University sys-
tem—have hired an in-house paralegal specialist,
rather than in-house counsel, to manage the in-
terface between the institution and its patent at-
torneys engaged under contract. The paralegal is
responsible for ensuring that all documents are
properly executed and filed with the attorney
firm, for maintaining “suspense files” or tickler
files to provide a backup system to ensure that
no filing deadlines are missed at domestic and in-
ternational patent offices, for filing copyright ap-
plications for software and other works on behalf
of the institution and its faculty, and for main-
taining a relational database of all official project
documentation.

2.5 Organizing the TTO
During the initial growth of the technology trans-
fer industry in the United States in the 1980s and
1990s, TTOs were located in a variety of admin-
istrative units within public research organiza-
tions, including (1) offices of general counsel, (2)
business administration offices, (3) offices of the
vice president for research, and (4) contracts and
grants offices. Over time, however, TTOs typical-
ly were placed within the research administrative
unit of the institution, which usually reports to
the vice president for research. In many cases, an
individual serves as the organization’s officer for
research and technology transfer, combining the
functions within one administrative unit.
Additionally, as TTO offices grew in the
United States and other industrialized countries,
the offices diversified to create individual operat-
ing divisions to manage focused tasks:

* general administrative office management

* clerical support

* project management services through a li-
censing associate (responsible for evaluat-
ing inventions, marketing, coordinating
industry relations, and negotiating license
agreements)

* accounting services (responsible for man-
aging general fiscal operations, as well as
accounts receivable from licensees, and ac-
counts payable to consultants, patent attor-
ney firms, and other service agents)



* paralegal services (responsible for manag-
ing the volumes of correspondence and
carrying out discussions with patent attor-
ney firms, executing and notarizing legal
documents, and docketing critical dates to
ensure filing deadlines are met)

* marketing/public relations (responsible for
managing Web sites and producing bro-
chures, press releases, and other marketing
materials, as well as organizing frequent
promotional events for researchers and
industry)

More entrepreneurial offices may even create
divisions to establish new spinout ventures, in-
cubators, university venture funds, and the like.
Obviously, new TTOs may utilize existing units
outside the office to manage some of these ac-
tivities—such as working with a university com-
munications office to produce marketing materi-
als—until such time as the growth of the office
warrants a dedicated person inside the TTO.

As has been suggested, TTOs have taken vari-
ous organizational forms, in addition to the tradi-
tional stand-alone unit or department within the
public research organization. These include (1)
an external company owned by or closely affili-
ated with the institution to manage its technol-
ogy transfer activities, (2) a service or consulting
contract with a third-party company to manage
occasional innovations disclosed by researchers,
(3) one office serving multiple institutions in a
region under collaboration agreements, and (4) a
government agency serving as a TTO for univer-
sities and other research organizations in a region,
state, or nation.

How to choose? This chapter suggests a new
“TTO axiom” to help guide planners toward the
most effective organizational form: 7he closer the
TTO is physically to the scientists and researchers it
serves, the more effective it will be. The reverse is
also true: 770 effectiveness diminishes the further
it moves physically from its customer base. This latter
holds true even in our age of e-mail, instant text
messaging, and other video, voice, and digital com-
munication techniques. None of these techniques
can replace frequent face-to-face communication
needed between the TTO staff and its inventors,

or the ability to call, on short notice, meetings be-
tween project stakeholders—inventors, TTO staff,
academic administrators, potential licensees, and so
forth. At times potential corporate partners arrive
at the TTO with little or no advance notice, and
getting the inventor to join the group for a meet-
ing, lunch, or dinner obviously is not possible if
the individual is in a faraway city. Moreover, simple
administrative and logistical requirements in man-
aging innovation suggest that physical proximity
is important. Consider the example of an inventor
receiving a call from the attorney-of-record on a
patent application saying that the inventor’s signa-
ture is needed on an affidavit before the end of the
day. Such a situation could only be addressed if the
TTO were on-site.

3. OPERATIONS
The degree to which TTOs participate broadly
in research, technology transfer, and industry
relations varies widely from institution to insti-
tution and from country to country. The degree
of participation depends upon many factors, the
most important being the entrepreneurial culture
of the institution and of the region or nation.
Institutional culture is determined most often by
the attitude and degree of support from the presi-
dent or chancellor of the institution. Some entre-
preneurial chief executive officers have expanded
their initial TTO operations to include activities
in support of their industry partners. This can
create closer connections to the corporate sec-
tor, such as the development of spinout-company
business plans by a university’s college of business
administration; the creation of university-based
technology business incubators, and/or research
and science parks; organizational venture funds,
and so on. Constituents of a new TTO, however,
expect the following minimal activities:
* Assist faculty and researchers in identifying
research results that have commercial value
and document the discoveries through a
disclosure process. The disclosure-of-inven-
tion form should be simple and make it easy
for the inventor to document the discov-
ery; more detailed information can be ob-
tained through interviews and subsequent
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interactions with the inventor. The com-
plexity of the disclosure form should never
be a deterrent to faculty participation in the
technology transfer process.

Evaluate commercial potential of disclosed
innovations. A TTO exists to find com-
mercial applications for technology and
partners to realize the commercial poten-
tial, not to judge the value of the science.
Such evaluations may be the most difficult
of all tasks for a TTO. There are many ap-
proaches to invention evaluation.”” The
evaluation process lays the foundation for
future decisions about IP protection and
marketing.

Determine whether or not to protect IP
rights in the innovation; secure funding
for filing patent, trademark, or copyright
applications; and manage the protection
process. The challenge of securing fund-
ing for protection of intellectual property
internationally—especially when seeking
protection in highly industrialized coun-
tries where the primary markets for the ex-
pected products lie—is often overwhelm-
ing and perhaps even impossible in many
developing economies because of the tre-
mendous expense. Yet, there may be very
small or nonexistent commercial markets
for the innovation in the country of origin,
which can present a serious dilemma. The
only solution in many cases is to first secure
protection in the country of origin, thereby
“buying time” under the requirements of
the Patent Cooperation Treaty (PCT)* to
find a corporate partner to pay the patent
costs internationally as a business expense
in the license agreement.

Conduct market research to identify po-
tential industry partners, and then market
the innovations. Research has shown that
in the United States, the primary source
for identification of licensees is the inven-
tor. In industrialized countries, inventors
typically are familiar with the market-
place” in their area of scientific expertise;
they may even know their counterparts in
industry (potential licensees) on a personal
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basis through their professional network-
ing activities.

Once one or more industry partners are
identified for an innovation, negotiate
legal contracts (license agreements) with
these industry partners to transfer IP
rights in the innovation in exchange for
royalties or other consideration. The goal
is to negotiate a fair arrangement that facili-
tates and assists the commercial partner in
successfully developing and marketing the
product, rather than simply seeking to ne-
gotiate the absolute highest fees and royal-
ties in the agreement. Developing industry
partnerships can lead to many unexpected
benefits, such as sponsored research, stu-
dent employment opportunities, consult-
ing opportunities, and even philanthropic
donations to the institution.

Maintain and manage administrative func-
tions in support of the primary functions
of IP protection and technology transfer.
These functions can include accounting,
royalty distributions, licensee performance
management, and patent application
management.

If the TTO decides not to pursue IP pro-
tection and commercialization of an in-
novation, implement a process to ensure
that others have an opportunity to pursue
protection and commercialization, if they
chose to do so. The “others” will most often
be inventors.

4. EXEMPLARY TTOS AND CONCLUSION
In 2000, Dr. Louis Tornatsky conducted a study

for the National Governors Association in the

United States to identify the common practices

of the most exemplary TTOs in the country. The

study highlighted seven characteristics that were

common to most exemplary offices:
1. A clearly stated TTO mission

2.
3.

Transparent TTO policies and procedures
Entrepreneurial staffing and an entrepre-
neurial environment

. Customer-friendly relations with both inter-

nal and external constituents by TTO staff



5. A highly supportive university administra-
tion and community (local, regional, and
national)

6. Strong TTO links to potential industry
partners

7. TTO access to risk, or venture, capital®

TTOs exist in all shapes and sizes around the
world, ranging from a part-time individual at a
small research organization, to offices with several
hundred professionals (such as the University of
California system), to a contracted third-party or-
ganization that manages an occasional innovation
with commercial potential. Furthermore, sources
of TTO funding, the organizational structure of
the office, the scope of activities, and many other
operational factors vary from office to office and
from country to country.

The most compelling forces that determine a
TTO’s characteristics and performance have been
a primary focus of this chapter: the volume of re-
search activity within the institution and the qual-
ity of the research results. Research is the source
from which all innovations and opportunities for
TTO management originate. Public research or-
ganizations contemplating the creation of a TTO
should always first consider whether the research
quantity and quality of their institutions justify
the endeavor. m
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Marketplace at www.autm.net/shopping_cart/.
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Electroniccommunication with Claire Baxter,University
of Sydney, and Colin Melvin, Queensland University of
Technology, 177 November, 2002.

Electronic communication with Parameshwar P. lyer,
Center for Scientific and Industrial Consultancy, Indian
Institute of Science, Bangalore, 22 November, 2002;
and A. K. Sengupta, Foundation for Innovation and
Technology Transfer, Delhi, 25 November, 2002.

Chandrashekhar G. 2005. Society Set Up for Managing
Technology The Hindu Business Line.25 April,2005. www.
blonnet.com/2005/04/25/stories/2005042501221300.
htm.

Electronic communication with Akio Nishizawa,
Tohoku University, Sendai, Japan.18 August, 200s.

Personal visit to China as principal investigator on
project sponsored by US. State Department and
Chinese State Intellectual Property Office. Intellectual
Property Rights and Technology Transfer Exchange
Program, October 26—November 9, 2002.

Electronic communication with Tony Heher, University
of Cape Town, South Africa. 21 November, 2002; and
Rosemary Wolson, University of Cape Town, South
Africa. UCT Innovation (Pty) Ltd. 22 August, 2005.

www.innovationfund.ac.za/index.asp.

www.unico.org.uk.
www.hefce.ac.uk/reachout/heif/.

www.scotland.gov.uk/librarys/enterprise/seekit2-0o.asp.

Electronic communication with Isabell Majewsky,
Connect Midlands, University of Warwick, UK., 21
August, 2005.

Electronic communication with Marilyn Pifer, Civilian
Research and Development Foundation, 15 August,
2005; and personal experience as an appointed
member of the U.S.-Russian Innovation Council on
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Another source of the Bayh-Dole act: (i) AUTM offers
a description of the Act, with a link to the actual
legislation: http://www.autm.net/aboutTT/aboutTT
bayhDoleAct.cfm. (i) When you click on the AUTM link,
it takes you to the actual legislation at: www4.law.
cornell.edu/uscode/html/uscode3s/usc_sup o1 35_
10_1l_20 18.html.

www.federallabs.org.

www.lesi.org.
www.mac.doc.gov/sabit.

See, also in this Handbook, chapter 9.3 by R Razgaitis,
and chapter 9.2 by RH Potter.

www.wipo.int/pct/en/texts/articles/atoc.htm.
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