Directed Mechanisms for Innovation

Results of survey on innovation
of university research; variety
of directed mechanisms reported
for transferring intellectual
property rights

BY NIELS REIMERS*

This article reports on a survey relating to innova-
tion of university research results, particularly of di-
rected mechamsms (organizations, policies) at
universities:for transferring inteliec-
- tual property rights to industry. The
survey was: conducted primarily in
the summer of 1978. While question-
naires were sent to a few representa-
tive universities in each of a number
- of countries, much useful information
 gathering resulted from - personal
interviews at universities and na-

¢ tional “research development organ-

Reimers  izations.” The survey was limited in

the number of countries, the number of universities

and other entities surveyed in a country, and in the
number of individuals interviewed.!

BACKGROUND

Increasingly, developed countries are pointing to the
urgent need to enhance their domestic innovation to be
competitive in world markets for manufactured goods.
The looming competition from Eastern Europe, China,
and developing countries with lower labor costs and
often extensive natural resources portends even fur-
ther loss of competitiveness of domestic industries and
more focus upon innovation. Innovation is seen as a
means of leveraging intellectual product with capital
and trained labor to produce goods and processes that
compete on a technological rather than cost level.

Directed mechanisms toward énhancing innovation
of university research were found to vary from country
to country but more from university to university.2
Nevertheless, of universities that had reached the
threshold of deciding that it was not inappropriate for
the university or its faculty, research staff, and stu-
dents to become involved in such directed mechanisms,
three general forms of organization and a number of
unique organizations were noted.

This survey focused upon directed mechanisms for
achieving: innovation of university research results.

*Director, Office of Technology Licensing, Stanford
University, Stanford, CA, U.S.A.

Clearly, much — indeed most — industrial innovation
is aided by contributions from university research in
the form of trained graduate students, publications in
learned journals, conferences, etc. However, the “di-
rected mechanisms” reported on here relate to specific
policies and organizations for contractually transfer-
ring basic research results to industry.

RETURN ON INVESTMENT IN
BASICRESEARCH

Return on investment (ROI), a familiar phrase to the
financial community, appears to be increasingly the
attitude of politicians and the public with regard to re-
search by the scientific community. This trend, exacer-
bated by current economic conditions, has resulted in
demands for evidence that science show a practical
and/or economic value to the public.?

For example, the so-called Rothschild Report of the
U.N. recommended that government scientific admin-
istrators, rather than making unrestricted grants to
scientists, should define practical problems requiring
solutions and then make awards to scientists or other
entities best suited to carry out the designated project.
In the U.S,, Senator William Proxmire, chairman of
the Senate Subcommittee that funds the National
Science Foundation, periodically awards the founda-
tion a “golden fleece award” for wasting taxpayers’
money on a particular research grant he considers
frivolous and/or unlikely to provide results benefiting
the public.

Another viewpoint was heard in hearlngs in March
of 1979 for funding for the U.S. National Science
Foundation. Representative Tom Harkin asked “how
many people here would vote for $100,000 to study the
growth of viruses in monkey kidney cells?” Represen-
tative Harkin then observed that Dr. Jonas Salk, a few
years after completion of that study, used the results
in his own research and came up with a polio vaccine.

Dependent on benevolent support of the taxpayers
and legislators, many government research agencies
anid universities have concluded that by demonstration
of suecessful innovations of scientific research, the
public’s and politicians’s demand for ROI can be satis-
fied in at least partial measure, thus reducing the jeop-
ardy to funding of fundamental research.

This ROT attitude has been a key factor leading to
the establishment of many of the directed mechanisms
reported in this article for innovation of university re-
search results. Nevertheless, it appears more
universities than not are passive with respect to di-
rected innovation at the university administrative
level.
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FORMS OF ORGANIZATION

Organizations for direct transfer of university re-
search results to industry were found to vary substan-
tially from university to university and country to
country. However, there are three general categories
into which more organizations may be grouped. These
are: (1) national research development organizations
(RDOs); (2) university licensing offices (ULOs); and (3)
industrial liaison offices (ILOs).

National Research Development Organizations

National research development erganizations
(RDOs) are government chartered to develop and ex-
ploit new technologies arising from government-
funded research to commercial application. An RDO
may also take on for development inventions from the
public and corporations. In addition to the technology
licensing function, an RDO may fund further develop-
ment of an embryonic but promising concept, joint ven-
ture with industry, and act as a venture capital
organization in forming a new company to exploit a
particular opportunity.

University Licensing Offices

A university licensing office (ULO) is established
within a university’s administrative structure, typi-
cally reporting to a “patent board” of the university’s
governing body. A ULO normally performs only the
function of hcensmg of potentially commercializable
technology arising from the university’s research pro-
gram. Until the licensing volume justifies full-time
licensing personnel, the licensing function is often
handled part-time by the university research adminis-
tration manager or vice-president-research.

Industrial Liaison Office

An industrial liaison office (ILO) of a university is
typically separately incorporated by the university’s
governing body, with offices either on the university
campus or directly adjacent. The ILO’s governing
board will often include representatives of the indus-
trial community. Technology licensing is performed by
an ILO, but this licensing function is quite limited in
countries where it is mandated results of government-
funded research are to be managed by the national
RDO Primary functlons of an ILO include liaison (for
the university) with industry in connection with
industry-sponsored research projects, renting to indus-
try specialized research and testing equipment,
brokering university. faculty as consultants and coordi-
nating conferences and Workshops for industrial par-
ticipants.

There are many organizations which do not fit
neatly into one of the foregoing categories. These in-
clude, for example, an association of faculty of a
number of universities (Japan), an alumni-controlled
nonprofit institution (U.S.), a un1vers1ty research
ingtitute (Norway), a for-proflt company representing
many universities (U. S.), a captive-developing
company (France), and a nonprofit “research and
development” organization (Belgium).

Representative organizations for directed transfer of
umversmy research results to industry is discussed
later in summary form. The bibliography lists avall-

able references so that further information may be ob-
tained about a particular organization.

It is tempting to seek to compare the differing forms
of organization. Probably more significant than the
form of organization, however, is the entrepreneurial
character of the individuals in the organization, and
the available incentives. (The royalty incentive is dis-
cussed later.)

OTHER FORMS OF UNIVERSITY/INDUSTRY
INTERACTION

This paper will deal with the directed mechanisms
for enabling innovation of research results of universi-
ties For completeness, other means of bringing univer-
sity research results to industry and forms of
university/interaction are briefly mentioned here.

Graduated Students — The first and most obvious
means of techmology transfer from a university to
industry is the graduated student, who carries with
him or her the knowledge gained during his or her stay
at the un1vers1ty

Publications — Another primary transfer mech-
anism is the publication in technical journals, text-
books, theses, ete., of university research results.

Research Contracts — Further direct technology
transfer to industry oceurs through industry funding
of research at a university.

Technical Conferences — The role of technical
conferences and professional society conferences
should not be underestimated — where it is said more
knowledge is exchanged through the personal contacts
enabled by such conferences than the formal papers
presented.

Industry Affiliates Programs — In the U.S,, a few
universities have “industrial affiliates” programs. At
Stanford University in California, for example, a
company that joins the Chemistry and Chemical Engi-
neering Afflhates program pays an annual fee'and, in
return, part1c1pates in periodic conferences arranged
for the affiliate members on relevant topics, part1c1-
pates in exchanges of research s<:1ent1sts receives
early coples of publications, etc.

Consultants — University scientists are employed
as consultants by industry, typically as individuals, al-
though at some universities, through ILOs.

Industrial Parks — A number of universities have
established contiguous industrial research parks,

which provide an opportunity for cross-fertilization of
research ideas between industry and university per-
sonnel. As scientists who do not continue their educa-
tion become in time more or less technologlcally
obsolete, particularly in fields such as electronics, it is
a major advantage for a high-technology company to
be located near a research unlversaty with educational
programs available.

Research Institutes — Research institutes in the
vicinity of a university perform a useful function as an
intermediary between results of basic university re-
search and applications-of industry.
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UNIVERSITY POLICIES

This survey focused on two areas of university policy
significant to an organization directed to innovation of
university research results. These policy areas were of
ownership of research results, including patents, and
of royalty distribution.

Ownership

Policy with regard to ownership of patent and other
proprietary rights of research conducted at a univer-
sity varied but with some commonality within a coun-
try.

A 1977 survey by the Society of University Patent
Administrators (SUPA) of U.S. and Canadian univer-
sities revealed that for “unsponsored” inventions, 36 of
58 universities took title, while in 11 universities, the
inventor took title. In cases where the research was
funded by an external research sponsor, the ownership
question typically was covered in a patent clause of the
funding agreement, and the institution would have
prior agreement with the researchers in order to carry
out its obligations under the clause.

In the U.K,, inventions developed with government
funding support are assigned to NRDC, and university
faculty inventors generally had first presumption of
the title to other inventions.

Generally, U.S. public (state) universities control
ownership of faculty inventions while U.S. private uni-
versities — based on a small sample — in more cases
than not had a policy of first presumption of title to
faculty inventors.

In West Germany, tenured university faculty have
full ownership to their unsponsored inventions and
make independent licensing arrangements with indus-

trial licensees although their university may share in.

royalty income based on the amount of university re-
sources involved in the invention. For untenured
university scientists, it appears the university can ob-
tain title (with a share to the inventor) if it will
undertake patenting and licensing. As German univer-
sities have not undertaken licensing programs, this
policy has not been tested.

Some universities varied their pohcy of ownership of
inventions based upon whether university facilities
were used and whether their invention was “duty
related.” Generally, inventions not conceived with re-
search sponsored support, not involving use of univer-
sity facilities, and not duty-related were owned by the
inventor;

For universities with a'policy of title to 1nventor the
university licensing program, 'to be successful, re-
qu1red a reasonable: royalty sharmg poliey and
demonstrated competence in licensing.

Royalty Distribution

Royalty distribution policies ‘varied substantially.
The 1977 SUPA survey of 48 U.S. and Canadian
universities revealed 23 different royalty-sharing poli-
cies. Inventors’ shares ranged widely with the median
at 33% of net royalty income. Several universities were
grouped at a net 50% and several at a gross 15%, but
there was otherwise little commonality.

Few inventions will cover the costs of licensing and
administration; many will not bring in any income at

all.¢ However, the fortunate occurrence of one or more
very large royalty producing inventions will reduce
those costs to a proportionately small percentage. For
average university inventions, on the order of 50% of
gross income would not be an unreasonable allocation
to cover licensing program costs. However, factoring in
the possibility of one or more very large royalty-
producing inventions would reduce the percentage sig-
nificantly.

An important factor to consider in royalty distribu-
tion arrangements is a distribution to the laboratory
where the invention originated. The laboratory direc-
tor at a Danish university noted that, absent a
laboratory share, there was little incentive to encour-
age diversion of laboratory faculty, staff or students
from laboratory tasks to preparing invention disclo-
sures, dealing with patent attorneys, consulting and
cooperating in licensing arrangements with industry.
From an equity point of view, it was noted that an
inventor has derived support from what has been done
before in a laboratory, its equipment, interaction of
colleagues, etc., and that there is thus a basis for distri-
bution of a share of royalty income to a laboratory.
Such unrestricted funds can be used by the laboratory
as seed money for new research projects for which
other funding is not available, sending junior faculty
and students to technical conferences for which there
isinadequate laboratory funding, etc.

Case-by-Case

At some universities, the amount of royalty distribu-
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was generally limited to organizations that had few li-
cense agreements. Organizations with a reasonable
volume of licensing appeared to have found it neces-
sary to have standard royalty distribution
arrangements, particularly standard percentages: to
the inventor.

In some cases, no royalty distribution to an inventor
is guaranteed in advance, but there is a possibility of
receiving a financial “award” when an invention is
successful, with the amount and the timing of the
award determined by the organization’s management.
Such awards also could be made to individuals who
were not inventors pursuant to patent law, but who
had contributed to the innovation. ;

Distribution of royalties to individual inventors was
considered by some universities to have potential for
diverting individuals from their scholarly pursuits. It
was also observed with respect to royalty payments to
inventors that there might arise dissension.in an
academic laboratory when, after years of contribution
by many laboratory personnel to a particular line of re-
search, an individual who fortuitously happened on
the key invention would be the only-individual re-
warded and contribution of the others not recognized.
It was further noted this could lead to the lack.of col-
legiality and the maintaining of research results secret
so that a patent application could be filed before a col-
league.

In general, however most unlver81t1es felt it
appropriate to reward inventors with a share of royalty
income. In some countries, for example Germany and
Norway, Federal law requires the distribution to an
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inventor. In Norway, however, the employee-inventer
law does not apply to university faculty.

In many universities, it was entirely up to the indi-
vidual inventor to see to filing and licensing of his or
her invention, without a basis for sharing with the uni-
versity.

ECONOMICS OF LICENSING OF
UNIVERSITY INVENTIONS

Can a university expect that the revenues from
licensing of inventions of its faculty, students and re-
search staff will be greater than the cost of patent
filing, administration and overhead costs of a licensing
office? The answer appears to be “maybe.”

A number of universities in the U.S. have had ULOs
for many years. With few exceptions, a ULO is eco-
nomically viable only if one or more “big hit” invention
has come along. Some universities began their ULO
with the advent of a “big hit,” while many are not-so-
patiently waiting. The few exceptions have been eco-
nomically viable through a combination of: (1) a sub-
stantial base of research where the university controls
title to inventions, (2) an entrepreneurially-focused
licensing program, and (3) appropriate incentives for
inventorsand their laboratories.

An RDO will generally be better equipped to fully
exploit the “big hit” invention than a ULO, The “big
hit” invariablly has a strong worldwide patent position
and a major market. A strong patent position with
worldwide coverage is not a natural result of an impor-
tant discovery. It requires :an aggressive and intelli-
gent patent management effort, with adequate
financial resources to sustain the patenting program
pending the receipt of royalty income, which income
may not begin to flow — if at all — for five or more
years.

The great majority of university inventions, how-
ever, have a more modest patent position and smaller
market. Successful licensing of this larger category of
inventions appears to more often result when there is
an enthusiastic inventor with transferable know-how,
the appropriate incentives are in place, and the inven-
tion is brought to industry promptly, with exclusive
rights ‘available. Licensing support close to the inven-
tor’s laboratory is also a key factor.

Where (1) the prospective patent position is strong
and (2) other technological alternatives are signifi-
cantly legs attractive, an invention can be licensed at
reldtive leisure and nonexclusively. However, in most
casés, the licenseable value of an undeveloped univer-
sity invention (other than the “big hit” category) ap-
pears to be inversely proportional to the elapsed time
from its discovery. And when the prospect of exclusive
rights (at least for a limited term) are not offered to
prospective ' industrial licensees, the probability of
licensing is significantly reduced.

In some situations; it was required that a portion of
any royalty income be paid to the government agency
which mdy have funded the invention at the univer-
sity. For example, the Norwegian Government science
agehcy must approve a licensing agreement by the
University of Trondheim’s research organization, SIN-
TEF (Selskapet for Industriell og Teknisk Forskning),
with industry and can claim 50% of ‘income until the
science agency’s investment in the research project is

recovered, and then 25% of income thereafter. This in-
come, however, is the net after the distribution to the
employee-inventor and recovery of SINTEF’s invest-
ment. There have not been.cases at SINTEF where
license income has resulted in a distribution to the
science agency at the 25% level. A “payback” policy
such as this was considered in most countries as
counter-productive to innovation by its effect on incen-
tive.

Equal Participants

At Stanford University, a private U.S. institution,
the individual scientist, the scientist’s academic de-
partment, and the university itself are recognized as
equal entrepreneurial participants in a research enter-
prise, each with budget and resource raising responsi-
bilities. This has led to a distribution of net royalties
(net of 15% administrative charge and out-of-pocket
expenses) in equal thirds among the three entities.

Specific situations where royalty distribution to uni-
versity inventors may have caused problems in diver-
sion of research, reduced collegiality, etc., were not
forthcoming during this survey. In several actual
situations, however, individuals named on a patent
application voluntarily agreed to share the “inventor
royalty distribution” with co-workers who contributed
to the research, but who technically were not inventors
according to patent law. In other situations, university
inventors waived their share to their department, or
laboratory, or to the university.

It was generally acknowledged by those responsible
for a university technology licensing program that the
potential for receipt (or control) by a scientist of royal-
ties from licensing a university discovery was a signifi-
cant factor in encouraging invention disclosures and
participation in a licensing program. Many observed
that the driving forces for a faculty member’s research
clearly were the search for new knowledge and peer
recognition. These are the prime motivators leading to
discoveries of significance, rather than the prospect of
receiving and /or controlling royalty income. It is after
the scientist has come up with the discovery that the
prospect of royalties as an incentive becomes a factor.

REPRESENTATIVE FORMS OF ORGANIZATION

Information in summary form is given here about
organizations which are directed to innovation of
university research. L’Institut Pasteur, not strictly
speaking in this category, is briefly mentioned because
of its unique production company. The bibliography
will reference sources of further information for the
interested reader.

Agency Nationale de Valorization de Recherche
(France) — The agency Nationale de Valorization de
Recherche (ANVAR), the national research develop-
ment organization of France, was established in 1968.
ANVAR seeks to make arrangements with industry
for innovation of technology developed under support
of government funded research in addition to inven-
tions proferred to ANVAR to manage by private inven-
tors, companies, universities, and others.

ANVAR to date has not assumed directly the
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industrial joint venture or new enterprise development
financing functions carried out by NRDC of the UK.
However, ANVAR acts as a catalyst in encouraging
industrial research funding by government research
agencies and venture capital funding by other funding
sources, thus indirectly covering functions similar to
NRDC.

ANVAR leverages its staff (approximately 70) by
using private patent attorneys which are selected on
the basis of technical background, competence, and
convenient location to the inventors.

The French government research funding policy
comes under the policy direction of the Delegation
Generale Recherche Scientifique Technical (DGRST).
Funds are distributed through the various ministries
— for example, the ministry of universities, ministry
of agriculture, ministry of health, and ministry of
industry.

The principal source of research grants to universi-
ties and the national scientific research organization
Centre National de Recherche Scientifique (CNRS)
comes from the Minister des Universities. Research
policy and research project funding decisions are left to
research councils at each university. In turn, licensing
policy is left up to the universities; one development
option: is. ANVAR. ANVAR estimates that perhaps
one-half of the commercially useful technology from
French: universities are proffered to ANVAR for
licensing. However, ANVAR handles all inventions of
CNRS and other French government research labora-
tories.

ANVAR’s royalty sharing policy -for universities
does not provide for a distribution of royalty income to
the inventor’s laboratory of the university, but solely
to the inventors and to ANVAR. University research
councils were beginning to question this distribution
policy.

An interesting experiment of ANVAR isits regional
support program. This involves on the order of 15 sepa-
rate ANVAR “provinees” which serve tobring ANVAR
representatives. closer to inventing clients. A regional

- office may involve representative(s) of the regional
Chamber of Commerce and academics as technical con-
sultants. ‘ :

It is. ANVAR policy to award any exclusive. license
rights td 4 French company, except in situations where
“reasonable” license arrangements are not possible.?

Centre for Industrial Consultancy and . Liaison
(United Kingdom) — The. Centre for Industrial Con-
sultancy and Liaison of the University of Edinburgh
(CICL) was established in 1969 and has a .current
professional staff of three. As with other industrial
liaison offices, CICL makes consultancy arrangements
with industry foriuniversity faculty. CICL also makes
contractual arrangements with industry for university
research and contractual arrangements involving use
of university experimental equipment. CICL, in addi-
tion, promotes and administers . conferences . and
courses at the university for mdustry participants.
Beglnnmg in 1973,:an aggres51ve licensing program
was initiated.

For consulting arrangements, it is optional for uni-
versity faculty to work with CICL. For consultancies
handled by CICL, CICL, obtams a consulting fee which
is negotiated depending on the amount of the consult-

ancy — typically ranging between 10% and 20%.

For conferences promoted by CICL, CICL and the
group that would put on the conference negotiate in
advance a division of surplus over cost. However, CICL
takes all financial risks for an unsuccessful confer-
ence.

As NRDC handles inventions arising from the
principal research funding sources of the U.K., the
base of research on which to draw for inventions by
CICL is greatly reduced. Nevertheless, CICL was able
to financially break even in 1978, with higher licens-
ing revenues forecast for future years. Such licensing
by U.K. universities may be increasing, as the UK.
government appears to be moving toward a policy of
allowing universities to license results of government-
funded research.

CICL’s patent licensing program has been volun-
tary, but it is expected to become compulsory after a
new law that will make the university a legal owner of
inventions made by its employees. Net income is di-
vided with the inventors (50%), department or unit
(20%), patent program 30%.

CICL is responsible to a board of management which
includes the secretary to the university and the univer-
sity president as ex-officio members. Membership also
includes faculty and industry representatives. The
CICL: has the unique feature of being organized simi-
lar to an academic institute, whereby its professional
staff can obtain tenure, as compared to other adminis-
trative staff within the university which are not
eligible for tenure.

Danish Invention Center (Denmark) — The Danish
Invention Center (DIC), established in 1972, is a non-
profit government-supported organization based in
Copenhagen with six subsidiary offices in other loca-
tions in Denmark. DIC nominally operates under the
Technological Institute of Copenhagen, which is a
“technological service center intended to develop,
adapt, and transfer new technology in support of trade
and industry in Denmark.” Clients of the Technologi-
cal Institute are Danish industry and the government,
with about half of its budget from government grants
and half from income for its services to industry.

DIC is supported by the government under a basic
subsidy, which subsidy was planned to reduce to zero
by 1982/83. However, there is some emphasis that gov-
ernment support be provided for the production and in-
novation activities of the DIC, with self-financing not
tobe a primary goal. ‘

The DIC has a prototype workshop for manufacture
of prototypes or experimental work with financial sup-
port of clients. The DIC also-arranges exhibitions of
Danish technology for client industrial organizations.
DIC acts as licensing agent for Danish inventors, in-
cluding . inventors of universities and companies.
University licensing has not been a significant income
producer as yet. University inventors are not obliged to
proffer their discoveries to the DIC. DIC makes ar-
rangements directly with the university inventor(s),
incurs patent, and licensing expenses at DIC risk, and
returns 70-100% of net royalty income to the inven-
tor(s), retaining 10-20%.

Govemment Agency Licensing (US) — In the
Uniited States, some government agencies which spon-
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sor research at universities will take title to an inven-
tion developed at a university, rather than permit the
university or inventor to license the invention. If the
agency files for patent protection on the invention, it
licenses the invention directly or through the National
Technical Information Service (NTIS).

The inventory of patents held by the government
from all sources (including universities) now totals
close to 30,000. Of these, a very small percentage has
been licensed (dbout 5%) compared to university
licensing experience (30%-50%). The practice of taking
title by government agencies has come under strong
criticism. There are over 20 differing patent policies of
the various government agencies which administer re-
search contracts and grants.

Bills have been introduced in both the House and
Senate of the U.S. Congress to allow universities and
small business to retain rights in their inventions
which may have been derived under government sup-
port. These legislative attempts to accomplish similar
purposes have failed in prior years. However, these
bills are given a reasonable chance of passage in the
present Congress. (Senate bill S414 (H2414), Univer-
sity and Small Business Patent Procedures Act)

Japan Engineering Development Company (Japan )
— The Japan' Engineering Development Company
(JED) was established in 1967 for the purpose of
promoting innovation of research of universities, not
only of Japanese universities but universities in other
countries.

JED was established by a group of Japanese profes-
sors, and its staff is of .emeriti professors. The share-
holders of JED are a large number of professors from
universities throughout Japan. The Board of Advisors
to JED is composed of chief officers: of several major
Japanese companies.

From its inception, it was the intent of JED to.intro-
duce not only inventions.of Japanese universities to
industry, both Japanese and foreign, but to introduce
inventions.of foreign universities to Japanese
industry:

The agreementthat JED makes with foreign univer-
sities or other organizations is administered along the
following lines. The foreign organization submits an
invention for evaluation under the agreement. If JED
accepts the invention, it files and prosecutes patent
applications in Japan (and in other countries that may
be agreed upon) with JEI’s agreement to make its best
efforts to license the technology to Japanese compa-
nies. If royalty income is received, the foreign organ-
ization receives 70%, and JED 30%, of the net income
after deduction of patenting and licensing expenses.

Leuven R&D (Belgium) — Leuven R&D (LRD) was
established by the University of Leuven in 1972 as a
nonprofit organization to administer industrial con-
tract research at the university and act as agent for the
university in administering agreements with industry
for innovation of research of the university.

LRD is not intended to conduct research with its own
staff as SINTEF of Norway’s University of Trondheim,
but LRD does ‘provide limited research assistance in
the form of téchnical personnel touniversity laborato-
ries when technicians of particular-qualifications are

not on the university staff but are needed for an indus-
trial research agreement.

Although a separate organization, LRD is closely
interwoven with the university and, because of its
establishment concurrent with receiving its first
industry development contracts, it has not needed capi-
talization.

A fixed percent of LRD’s “turnover” is allocated to
the university, but the larger distribution goes to the
laboratory responsible for the research under an indus-
trial development contract. These contracts provide for
participation of LRD in income which might be real-

ized by the industrial research sponsor as a result of a

successful innovation based on contract research find-
ings. LRD, in effect, buys and sells the 20% of
university faculty time which is permissible to use for
consulting.

The current procedure for allocating expenses and
income of industrial research contracts is as follows.
From the annual contract income, overhead charges of
5% and 12% are allocated to the university and LRD,
respectively. After deducting the direct contract ex-
penses, the remainder -is allocated to the university
laboratory responsible. Of this amount, the laboratory
may distribute 30% to individuals, which sum may be
less or greater than the 20% of their time allocated, de-
pending on other expensefincome items for the account
of the laboratory such as patent filing expenses and
royalty income.

LRD has also founded new companies. For example,
LISCO (Leuven Industrial Software Company) was
established ‘by LRD with the aim of marketing
computer-aided design programs developed at the uni-
versity to the electronics industry. LISCO has recently
been incorporated in the U.S.A. Complementary
computer-aided design technology from ather universi-
ties is being considered for marketing by LISCO; thus,
in this situation, enabling LRD to benefit from tech-
nology from universities other than the University of
Leuven.

L’Institut Pasteur (France) — The Pasteur Institute
(PI) bas a unique and suceessful organization for inno-
vation of basic research, involving a “captive” produc-
tion company. The Pasteur Institute, established in
1888, is composed of two major components — a non-
profit research foundation; and a production corpora-
tion, which corporation was established in 1973. It has
a staff of approximately 900.

The research foundation receives income from the
government (approximately 50%), research services
(approximately 30%), and the production company (ap-
proximately 20%). The research foundation receives an
8% royalty on all products manufactured and sold by
the production company. PI licenses its technology di-
rectly and uses the services of ANVAR

Massachusetts Institute of Technology (U.S.) — The
Massachusetts Institute of Technology (MIT), a promi-
nent U.S. research university, has operated a ULO
from 1961.5 It is currently staffed by five full-time (and
one half-time) professionals w1th a support. staff of
three.

Gross income' from licensing in MIT’s fiscal year
1977-78 was $1.1 million. The significant portion of
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this total came from one invention. MIT has had
several inventions which could be classified as “big
hits”; in particular, the “computer memory core” and
synthetic penicillin.

MIT cwnership pohcy considers that MIT retains
title to inventions arising from research at MIT. The
inventor will retain title if university facilities are not
used and the invention does not fall under terms of a
research agreement by a sponsor with MIT.

MIT shares 35% of the first $50,000 gross royalty in-
come with the inventor, 25% of the next $50,000, and
15% thereafter.

MIT, with its experience of “big hits,” is not a typical
ULO.” Another major U.S, research university, obvi-
ously without a “big hit,” gross less than $25,000 in its
last fiscal year.

National Research Development Corporation (Great
Britain) — NRDC appears to have been. the first na-
tional RDO. It was established in 1949 for the purpose
of “encouraging the development of technical innova-
tion within the: United Kingdom within the public
interest.” In addition to licensing inventions of U.K.
government  laboratories, universities, and others,
NRDC finances industrial joint-venture innovation
projects and founds/finances new companies.

NRDC, with a staff of about 200, has achieved a net
surplus over the past 10 years. For the fiscal year end-
ing March 31, 1978, the net surplus before tax was in
excess of 9 million pounds.

The major revenue producer for NRDC has been the
cephalosporin antibiotics. NRDC is also recognized for
its role in establishing the U.K.’s hovercraft industry.
by financing in the U.K. computer industry during
that industry’s critical period in the mid-sixties, NRDC
played a major role in the success of what is now ICL,
the U.K.’s principal computer manufacturer.

NRDC has first refusal to proprietary rights of re-
sults of research which is government funded. In addi-
tion, NRDC receives a very large number of voluntary
proposals from private individuals, of which less than
1% are eventually accepted by NRDC for exploitation.

Because NRDC automatically has first refusal to re-
search results of government-funded research, U.K.
universities have'a very limited base of research from
which to establish a'campus hcensmg program. This
policy has caused dissatisfaction in some U.K. univer-
sities which consider NRDC is overly conservative in
determining which inventions it will take on for
licensing.

Conference

Judging from a 1978 Licensing Executives Society
conference at Cambridge University, some companies
also consider that NRDC is overly conservative in the
development projects that it chooses to fund. This is a
difficult situation for NRDC because NRDC’s steward-
ship responsibilities require it to tread the fine line of
judgment in which new discovery has reasonable
potential of a commercial new product or process
opportunity to be taken on.

NRDC réports it has been difficult in recent years to
identify eriough quality opportunities in which to in-
vest, as NRDC clearly has adequate capital available
to invest. NRDC also finds that the present economie

conditions have resulted in a climate of conservatism
by companies to invest their resources in speculative
development of embryonic new opportunities from uni-
versities and public sector laboratories offered for li-
cense by NRDC.

For cases handled by NRDC that derive from
university research, NRDC distributes 50% of the net
income (net of out-of-pocket costs) to the university.
NRDC on occasion funds a related university project
and, if royalty income is substantial, will also deduct
that expenditure.

It is at the discretion of each university as to how to
distribute the 60% of net license income received from
NRDC. At some universities, including Oxford and
Cambridge, the inventors, rather than the university,
make arrangements directly with NRDC.

No Royalty

For inventions of government laboratories, NRDC
makes no royalty .distribution although a tax-free
award can be made to laboratory employee-inventors
with NRDC funds.

In addition to joint ventures with industry, NRDC
has established new ventures such as Compeda Ltd.
(computer aided design) and Gensys Ltd. (construction
industry computer software).

As with other RDOs, NRDC brmgs technology first
to U.K. industry. If a U.K. company does not manufac-
ture overseas, NRDC will license, for example, a U.S.
company for the U.S., but reserves, when appropriate,
selling rights for a U.K. company.

NRDC can deny without reason a nonexclusive li-
cense request. In the U.S., nonexclusive licensing for
inventions from certain government agencies is re-
quired unless development is not obtainable without
exclusive rights. NRDC recognizes that required
nonexclusive licensing policies for new technology can
act to freeze out smaller companies from participation.
It is also difficult to have meaningful diligence provi-
sions in nonexclusive licenses for technology which re-
quires considerable investment to bring to the market.
NRDC thus has freedom to take the best licensing
course in the U.K. public interest to assure both timely
innovation of new technology and participation by
smaller companies.

Research Corporation (U.S.) — Research Corpora-
tion (RC) was established in 1912 as a nonprofit foun-
dation for the advancement of science and technology.
Its founder, F.G. Cottrell, along with his associates, en-
dowed RC with patent rights on his electrostatic
precipitator for industrial gas cleaning. RC objectives
are to make inventions “. . . more available and effec-
tive in the useful arts and manufactures . . .” and “to
provide means for . . . scientific investigation, research
and experimentation...”

RC, based in New York City, has invention agree-
ments with well over 200 institutions. However, as uti-
lization of RC services is optional, and a number of
universities have initiated in recent years ULOs or
ILOs, many of the invention agreements are inactive.

RC has been an important source of research fund-
ing support to scientists, making a large number of
small grants, typically in the $5,000-$10,000 range. A
particular focus is upon “seed money” support to young
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faculty members, not yet in position to compete effec-
tively with established scientists for major research
grants. Reduced revenues have caused a cutback in
grant funding from $4.2 million in 1972 to $2.5 million
in 1978,

The Invention Administration program, with a
professional staff of about 15, evaluates, secures
proprietary protection, and licenses inventions submit-
ted. (368 invention disclosures were offered to RC in
1978.) All expenses are incurred by RC at its risk with
royalties allocated among the inventor, the institution
and RC, the inventor’s share depending on the patent
policy of the institution. In 1978, of $1,279,624 gross
royalties, $569,326 was distributed to institutions and
$191,367 to inventors.

SINTEF (Norway) — The Selskapet for Industriell
og Teknisk Forskning (SINTEF) of Norway’s technical
university was established in 1951 as an industrial
liaison office for the university. It has evolved into a
substantial (around 850 full-time workers) contract re-
search organization, which draws upon both the uni-
versity’s and SINTEF’s competence and resources in
carrying out its program of research.

Cooperation by university faculty with SINTEF is
voluntary. SINTEF is generally allowed to use univer-
sity facilities (laboratories, instruments, libraries, etc.)
without charge. The university utilizes many SINTEF
scientists as part-time teachers and thesis advisors.
The university’s computing center is run by SINTEF
on behalf of the university.

Involvement of students in SINTEF projects is not
usual, but spinoff” or exploratory research related to
SINTEF projects is common.

The university’s professors constitute the ‘general
assembly” of SINTEF, and apppoint its board of direc-
tors.

Despite the potential for either the university or
SINTEF adversely affecting the other’s functioning —
such as diverting the university from its primary role
of education — the relationship apparently has been
synergisticand of mutual benefit.

Licensing has not been a major activity as intellec-
tual property rights have generally been left with re-
search sponsors.'In 1970, Norway adopted an
employee-inventors rights bill, similar to Germany’s,
which poses unique ‘administrative problems. For
example, SINTEF clients in many instances must deal
directly with SINTEF employees to obtain rights to
inventions.

University faculty may offer inventions to SINTEF
for licensing. If SINTEF obtains income for the inven-
tors, expenses are recovered and net shared with the
inventors. Licensing activity for the university has
been, to a large degree, considered a service.

Toronto Innovations Foundation (Canada) — The
University of Toronto Innovations Foundation (TIF) is
one of the newest organizations directed toward inno-
vation of university research. It was established in
1979. TIF’s form-of orgamzatmn and licensing proce-
dures resulted from a comprehensive study of features
of other university hcensmg programs. The focus of
TIF is as a business-oriented organization, directed to
bridging the innovation gap from the university labo-

ratory to the marketplace.

The Board of Directors (12) is to include at least
three from the university and at least five from indus-
try, commerce and government. TTF intends to license
University of Toronto technology and to “start up” new
companies and take equity positions in such new ven-
tures in exchange for technology and financial
support, when appropriate. In its start-up function,
TIF anticipates providing initial financing and techni-
cal and business expertise until the venture is at a
stage where other financing can be obtained.

TIF is funded by a private foundation contribution,
in addition to “membership contributions” from Cana-
dian financial institutions. “Members” will have the
rights of first refusal, on a rotational basis, for invest-
ment in new venture companies, or in existing compa-
nies, if investment is required to commercialize a
technological opportunity.

Unikontakt (West Germany) — Unikontakt is at
present the only German ILO, founded at Ruhr-
University Bochum and also affiliated with Dortmund
University. Unikontakt also can act as an ILO for
other universities.

Consulting for industry has been a private matter
for German university scientists. However, without a
contact point at a university, it was observed to be dif-
ficult for industry to reach appropriate consultants or
to make arrangements for research or other services of
the university which could be applied to the benefit of
industry. Unikontakt was thus formed with the follow-
ing main functions:

——Preparmg, presettling, and, if necessary,
supervising projects between university and
extra-university partners, including the search
for public sponsorship for the project.

—Procuring advisory services and usage of
university equipment for practical problems.

—Conferences, - seminars, and congresses
that enforce the flow of inférmation between
research and application and stimulate joint
research projects,

—Assistance to project partners and espe-
cially to university members in securing and
realizing patent rights.

In the Unikontakt expenence, licensing of already-
developed inventions is of significantly less benefit to
industry in comparison to the collaborative university-
industry research interaction.

University Patents, Inc. (U,S.) — University Patents
Inc. (UPI) was established by the University of Illinois
Foundation in 1964 to administer and market products
developed in university laboratories. Through contrac-
tual agreements, it acts as the exclusive licensor for a
number of U.S. universities and, in addition, receives
technology for licensing from other entities. The uni-
versity agreements provide for distribution of 60% of
gross royalty income from an invention to the univer-
sity.

In 1968, UPI acquired Regal Rugs, Inc. In years
which the patent and licensing function of UPI has
operated at a deficit, the steady earnings made by
Regal Rugs have been of great significance to UPI’s
cash flow. UPI now manages inventions for 11 univer-
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sities and, after distribution of income to its client
universities, is now operating close to break even.

The University of Illinois Foundation is now only a
minor shareholder in UPI, a publicly-held company.
Located in Norwalk, Connecticut, UPI has a full-time
staff of seven. It utilizes consultants (approximately
seven) at campuses of university clients.

Wisconsin Alumni Research Foundation (U.S.) —
The Wisconsin Alumni Research Foundation (WARF)
was established in 1925 by alumni of the University of
Wisconsin following a controversial resolution by the
regents of the university. This resolution, in effect,
considered external gifts, donations, subsidies, etc., for
research as “tainted money” which could not be ac-
cepted. The result was to limit researchers at the uni-
versity primarily to state support, which was rarely
sufficient.

WARF was then established to manage the universi-
ty’s patents and to use any funds derived therefrom to
stimulate, promote and provide funds for scientific
investigation and research at the University of Wis-
consin.. WARF is governed by a board of trustees
chosen from alumni of the University of Wisconsin
whose members contribute their time. Members are
typically executives of major companies.

A Wisconsin inventor receives 15% of the net income
that might be received for his or her invention. Other
net income is granted to the university in accordance
wtih WARF’s charter. Approximately $100 million has
been so.granted from 1925 to the present with the cur-
rent annual level approximately $4.5 million.

In addition to patent royalties; income has been ob-
tained from investments (largely in common stocks of
young, growing companies). These investments now
provide the major portion of WARF income. Other
sources of WARF revenue are gifts, including real
property, which WARF manages. The 1978-79 total
annual gross royalty income approximated 1.1 million,
of which 60% was attributable to a single invention (an
anti-coagulant). b -

WAREF is staffed by seven professionals, of which
three are invalved full time in patenting and licensing
functions. By intent, there are no staff members (or
trustees) who are also on the university faculty or
staff, Both WARF and university. spokesmen have
indicated there has been a close cooperation between
WARF and the university.

SUMMARY

e Increased emphasis on innovation of university
research was observed in all countries surveyed, with
most ULOs, ILOs and RDOs or other forms of organ-
ization having been established in the last 10 years.

® Three forms of organization directed to innova-
tion of university research results were observed to be
most common: the national research development
organization (RDQO), the university licensing office
(ULQ), and the industrial liaison office (ILO). Several
other unique organizations were also observed. Fifteen
organizations were described in summary detail. It
was also noted many universities have no organization
and/or were relatively passive with respect to directed
efforts to innovation of university research.

® University policies with respect to ownership of

inventions varied although public universities gener-
ally retained ownership of inventions.

® Royalty distribution arrangements varied widely,
although rarely was there not a policy which included
sharing of royalty with the inventor. Sharing of
royalty with the inventor’s laboratory or department
was common.

@ Generally, [LOs did not emphasize intellectual
property licensing, due often to a national RDO which
covered this function and also not to retaining provi-
sions for royalties in industrial research agreements.
Leuven Research and Development (LRD) is an inter-
esting exception, emphasizing in its collaborative
arrangements with industry the sharing by royalty of
equity of successful results of university-industry
collaboration.8

® Government research agency involvement in the
innovation process through either retention of owner-
ship in inventions, or required payback of royalty in-
come, or required nonexclusive licensing appeared to
act as disincentives or absolute bars to innovation.

® Economics of a ULO were generally not favorable
to a university in the absence of one or more fortuitous
major income producing inventions. This principle also
applied to the university licensing element of RDOs.
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NOTES

1. Footnotes are included in this article only to cover supplemen-
tal information. References to information sources are not in-
claded in the body of this report; the Biblicgraphy includes
listing of sources of information, o

2. ‘Many universities have no policies, form of organization or
other mechanism for licensing of research results. Generally,
this absence is due to several factors. One obvious factor is a
small level of research which does not give rise to the need for
‘an organization or other transfer mechanism. Also, at many

universities, some with a substantial level of research, there
simply had been no impetus to focus upon directed mech-
anisms for technology transfer. In such universities, the initi-
ative for transfer of technology is left to individuals or small
groups within the university. At other universities, it was
argued patent licensing had the potential of inappropriately
diverting faculty from the pursuit of knowledge to pursuit of
patentable ideas; by establishing mechanisms' to facilitate
such licensing, it was alleged that would only increase that
potential.

. It has been observed this trend has some potential for under-

cutting support to curiosity-oriented, fundamental research.
This can be self-defeating to ROI as the major technological
breakthroughs generally result from the unexpected finding
of fundamental research rather than applied research.

. Assuming reasonable judgment in evaluating inventions,

average invention quality and diligent licensing effort, it ap-
pears an agreement with industry can be reached for perhaps
one-third of inventions which are accepted for licensing and
for which patent filing and other expenses are incurred. Of
this one-third, perhaps one in ten will eventually provide over
$25,000 cumulative ro(yalty income and one in 200 over $1 mil-
lion. (See also Section “University Policies”.)

. This policy of first preference to domestic industry is generally

followed by other and universities which were asked
a?fout such a policy. None had a specific written policy to this
effect.

. An April 1979 study of U.S. university patent development

practices by Washington State University re rted these re-
sponses to the question, “What types of technology transfer-or
.atg)gt development organizations does your university uti-
ize?

33 — Research Corporation

'277 — Your university itself

16 — Local corporation established by your university
10 — Battelle Development Corporation
6 — University Patents, Inc.
6 — Other separate outside organizations
Fifty-six universities responded; 31 used more than one patent
development mechanism.

.. MIT is a private U.S. university. Most public (state) universi-

ties administer research throu¥h a separate -non-profit
research foundation. A separate foundation is generally for
administrative purposes (and also for tax-related and other
reasons — see Bibliography for further information). They
per_folrm ULO functions but are rarely ILOs as defined in this
article. :

An example is Jowa State Research Foundation, which has
had an active ULO function for many years. One professional
(with assistant) handles licensin%. oyalty income at Jowa
State in 1978-79 was $366,000, of which about 75% was at-
tributable to one invention. Iowa State has a similar owner-
ship policy to' MIT. Iowa State inventors receive 15% of net
royalty income.

AS an editorial observation, an optimal organization for inno-

vation of university research would appear to be of the ILO
form, with a policy of negotiating a sharing with a company of
results of a successful collaboration, similarly to LRD. An
advisory board of prominent individuals from industry would
be helpful. A “venture-capital” function as proposed by TIF
would be quite complementary. An organization legally sepa-
rate from the university will be required in many countries for
administrative and tax-related reasons. Apprapriate incen-
tives and rights to ownership of inventions conceived at. the
university would be of critical significance. ‘




