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TECHNOLOGY TRANSFER ADDS $21 BILLION TO ECONOMY
AND SUPPORTS 180,000 JOBS A YEAR

San Francisco, CA ~ A comprehensive five-vear survey released today by the Association of
University Technology Managers (AUTM), shows that new innovations are moving from -
university laboratories to the marketplace faster and more efficiently than ever before --
creating new products, jobs and company start-ups as well as advancing healthcare. An
analysis of the 1995 Survey data shows that the licensing of university inventions — 2 process
known as technology transfer -~ adds more than $21 billion to the economy and supports
180,000 jobs each year

“These data show that as universities demonstrate growing proficiency to transfer technologies
for the public good, academic licensing is increasing the return on the federal government's
investment in research,” stated Teri Willey, President of AUTM. “A total of 464 companies

. were started as the result of academic licensing in 1994 and 19935 alone, 28 percent of all start-
up companies formed by academic licensing since 1980."

“In the health care arena, technology transfer has brought ife-saving new pharmaceuticals and
treatments to the American public,” she contnued. Specific examples include a vaccine for
Baemophilus Influenzae type B, until recently the leading cause of bacterial disease in children
under 3; diagnostic tests for breast cancer and osteopcrosis; and new pharmacautcals for
hemophilia, anemia, cystic fibrosis, multiple sclerosis and heart atiack patients.

“Technology transfer efforts have risen dramatically as the direct result of the 1980 Bayh-Dals
Act which enabled universities and other nonprofits to own and patent inventions resuiting
trom federally funded research programs.” added Willey. “As technology transfer programs
become established, we are seeing a dramatic increase in patent and licensing acuvity ~ which
means that more goods and services are being created for the public,” Willey explained.

—- more —-
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Prior 10 the Bayh-Dole Act fewer than 250 patents were issued to universities each year, and
often discoveries were not commercialized for the public’s benefit In the past few years, an
average of almost 1,500 patents have been issued 1o universities annually in this Survey.
Furthermore, the 120% increase in U.S. patent applications and the 68% increass in licenses
from FY 1991-1995 indicate that the ranséer of technology from academic institutions to the

private sector will continue to grow in the next decade, generating future economic growth
and health benefits,

FY 1995 also saw a continuation in the growth of licensing activity, illustrating the success of
partnerships between academic institutions and industry. More than 10,000 licenses and
options were executed between 1991 and 1995, of which 2,600 were executed in 1995 alone
“These results must, of course, bring credit to the corporate community, without which little,
if any. of the process of technology transfer could have occurred.” said Daniel E. Massing, the
Chair of AUTM's Survey, Statistics and Metrics Committee, which managed the swdy.

“The increase in academia-industry parmerships has created a win-win situation: universities
are able 1o attract additional research dollars to develop their technologies and gain access to
the expertise of industrial scientists while industry extends the scope of its research and

development,” he added. Massing also noted. “Relationships with industry also contribute to

the placement of unjversity graduates in settings where education and training is effectively
used.”

The Survey data show how universities have begun to Jeverage these parnerships. As parnt
of licensing agreemeats, 76 U.S. universitics attracted nearly $113 million in new industry
research support in 1995. This represents a 7 percent increase over 1994, when the data
were first collected. In addition, the Survey asked respondents to report the number of

~ licenses negotiated that included equity. Fifty U.S. universities reported that 99 such
agreements were made in 1993, and a tota} of 464 agreements were made prior to 1994.

A further measure of the value of new academic discoveries is the $424 million in royalties
earned by academic institutions in FY 1995. These royalties are reinvestad to pay for research
and other academic programs, 10 cover some of the expense of patent protection, to provide
incentives for innovarion and 1o support technology transfer operations. “Although the rovalty
return o the academic community has averaged less than 2 percent of total university research
funding, rovalty revenue is 2 direct indicator of the success American industry has had in
moving university technology to a worldwide marketplace,” stated Willey.

America’s university system has long been the envy of the world due to the top-notch
educational opportunities it affords its students. Now there is 2 new angle. In an exciting and
constantly evolving partnership with American industry, our higher education system is also
creating the tools and innovations fundamental to positive economic growth. improved health
and increasing prosperity for countless Americans. The true success of university technology
transfer is illustrated by products and services that account for bill:ons of dollars of the U.S.
gross domestic product, employ millions of U.S. citizens. and help 1o improve the quality of
ufe o1 an immeasurable number of Americaas every day.
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‘Licensing Survey FY 1991 - FY 1995

Executive Summary

About the Survey

The AUTM Licensing Survey is the only survey that gathers technology licensing data
from academic institutions, including universities, hospitals, research institutes and
patent managemcnl organizations from across the United States and Canada.

For FY 1993, the Survey reports on 173 institutions, including: 127 U.S. universities,
27 US hospitals and research institutes, 16 Canadian institutions and 3 patent
management firms that manage intellectual propenty for research institutions. This
sample includes information on 87 of the top 100 U.S. research umiversities ranked
according to rescarch dollar volume.

The five-year survey summary also includes recurrent respondents that provided dana

for the survey every year between 1991 and 1995. This sample includes 85 percent of
the top 50 U.S. universitics.

About AUTM

The Association of University Technology Managers (AUTM) is a professional
development organization known worldwide for its achievcments in the teaching of
successful technology transfer and intellectual property management principles and
praciices
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EXECUTIVE SUMMARY

America’s universities provide more than a world-class education system, they creatc
the fundamental knowledge essential to our economic growth, health and prosperity.
Advances in science and technology on our nation’s campuses spawn new businesscs,
create jobs, open new markets and lead to products and services that save and improve
the lives of all Americans.

As the data in this Survey show, new innovations arc moving from the laboratory to the
marketplace faster and more efficiently than ever before. New innovativns are
becoming more accessible and increasingly arc being optimized for the public’s benefit.
Moreover, the retumn on the federal government's
investment in rescarch is rising dramatically as Licensing of university
universities demonstrate growing proficiency " jnygntions adds more than
sferring new tee gies to Lthe private secto g
through licensing agrcements, $21 billion to the
economy and supports

180,000 jobs each year

The impact of this technology transfer has been
astounding. An analysis of the 1995 Survey data
show that the licensing of university inventions adds
morc than $21 billion 1o the cconomy and supports an estimated 180,000 jobs each
year. In 1995 alone, academic licensing led to the formation of 223 new companies.
And new products such as a synthetic Hepatitis B vaccine and drugs for cancer
treatments are saving lives and enhancing Americans’ quality of life.

This success in technology transfer -- and the resulting economic and health benefits --
is the direct result of the 1980 Bayh-Dole Act. This legislation, co-sponsored by former
Scnators Birch Bayh and Robert Dole, enabled universitics, nonprofit rcsearch
institutions and small busincsses to own and patent inveations developed under
federally-funded rescarch programs. Prior to the Act, fewer than 250 patents were
issued to U.S. universities each year and discoveries often wcre not commcrcialized for
the public's bencfit. In the past few years, U.S. universities participating in the Survey
have becn issued an average of almost 1,500 patents per vear.

Furthermore, a 120 percent increase in U.S. patent applications and 68 percent increase
in licensing activity from 1991 to 1995 indicate that the transfer of technology from
academic institutions to the private sector will continue to grow in the next decade —~
generaling fulure cconomic growth and health benefits.

The Association of University Technology Managers (AUTM) has sponsored this
licensing survey to document and neasure the impact of universities, hospitals,
nonprofits and patent management organizations engaged in wehnology transfer. As a
five-year comprehiensive report, this valume contains daa far the fifth consccutive year
of dala collection and combines it with data from the previous years.
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CREATING JOBS, BUSINESSES & INDUSTRIES

As technology transfer efforts continuc to increase, new industries, businesses and jobs
are being created. Since 1980, academic licensing has helped to form 1,633 new
companies. Of this total, 464 companies (28 %) werc started in 1994 and 1995.

The increasing success of partnerships between academic institutions and industry is
illustrated further by the more

than 10,000 licenses and ACADEMIC LICENSING
oplions ¢xecuted between 1991 ——
and 1995, of which 2,600 Actviry Fy 13ss' | Fy 1991 - | Anwar %
were exccuted in 1995 alone. FY1gss n’i‘:"::.
Duﬁng this five year time inventdan Disclosuraes 3.7893 40,795 > 7%
period, the total number of Total US Patant 6,473 20,065 -~ +30%
lice and fi ine ed Apglications Filed
71S¢s anc OpHons INCreased e, us Paten 2,972 11,328 1%
by 68 percent for all academic | Acalicatiuns Fisd
- - . M ) - @
institutions and by 66 percent | bsenese and cpuans 1518 10348 17%
for U.S. universities. New Recearch Funding | 3147 M NIA NIA
Linked 10 Licenas”
University technology transfer [ Sranuos formea 223 N/A NIA
has had a significant cconomic | besnses ané apduns 5338 S I
. . 3 ovaluss
impact. Based on earlier work  [“agerad Grose $i24M | $1.541M | < 32%
perfonned by Ashiey J. Rovaiies
Stevens. a revised a;mlysis Logsi Fees Exoandad 379 M $297 M + 20%
’ Totsl Spunsored 319.3CE M | $BZ, 168 M + 8%
using the current 1995 Survey | Research Expenduursz
. . . Research Sxpendituran: | $12,234 M | $54,2964 M +* £V
data shows that the licensing Federsl Gout, Funds I

of university inventions adds

more than $21 billion to the economy and supports an estimated 180,000 jobs each
year.

The economic impact estimate includes both pre-production investinent (made prior to
the sales of licensed products) and post-production sales of products by licensees.
Applying a formula developed by the Massachusetts Institutc of Technology” on
AUTM's 1995 Survey data, the pre-production investment is calculated to be
approximately S4 billion pcr year. This total is added to AUTM's own calculation -~
devcloped in previous surveys and applied to the FY 1995 data -- that sales of licenscd
products gencrates approximately $17 billion per year. Thus, the (otal cconomic impact
is astimated at $2! billion. '

The job impact estimates arc calculated by dividing the total economic impact estimate
by an average total research and development job cost of 3115,000. The average job
cost is derived from U.S. Census Burcau figures which include total salary and benefit
costs for high technology positions in large firms and simall businesses. This analysis
shows that technology transfer by acadanic institutions suppcrts an estimated 180,000
Jjobs per year.
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Twuo specific examples of the success of university licensing arc Lycos, Inc., a
company which devclops and provides on-line guides to the Intcrnet’'s World Wide
Web, and Osteomark®, a diagnostic test for osteoporosis. Lycos was valued at

- approximately $200 million in its initial
US UNIVERSITIES ONLY public offering and now employs more

pym—— 1995 T cmuame | ‘han 100 people. The company .
% cuanae | developing Osteomark® went public in
2 995 and raised over $30 milli
Invention Disclusures 7.427 +29% ]a'nuary 1 and ratsed over mulhion
Taral US Patent 5,100 +127% in its initial public offering.
Apphcativas Filed
New US Patomx 2,373 -83%

Acplications Filed

Liconses and opllung 2.142 +66% SA VING IJVES, IMPRO VlNG

exaculad

Licenses and optiuns 4,272 +72% OUR OUALITY OF LlFE
%ﬂorelinmowlﬁcs — In health care, acadcinic licensing has
Adj ; $274 ) ~ i08Y% . - f
poluted Grove 27am * | led to new pharmaceuticals, diagnostic
Leqal Fess Exponded SE0 M +82% tests and treatments that save lives,

Total Spansored 317, 212 +29% : 2
Rocoarch Extandiures " rcdus:e suftlcnng and enhance Americans
Resecateh Expenditures: | $11,381 M *23% qﬂ&llly of life.

Fadoral Govt, Funds

For examplc, a vaccine for Haemophilus
Influcnzae type B, until recently the leading cause of bacterial disease in children under
5, was developed through university rescarch. Over 32 million doses have now been
distributed. The basic research for BRCAL, a new diagnostic test for breast cancer, was
conducted by a university professor. And, after a doctor at an academic institution
identified the lung secretion needed for normal breathing, an artificial secretion -
known as Artificial Lung Surfactant -- was created to prevent respiratory distress
syndromc in premature babies. The secretion saves 20,000 infants each year.

Othcr examples of the medical breakthroughs made possible by university research and
technology transfcr abound. New pharmaceutical products for hemophilia, anemia,
hearr attack patients, cystic fibrosis and multiple sclerosis are just a few products that
have been produced as a result of university research and academic licensing. These
products not only save lives and improve our haalth. they help to fue! the $100 billion
biotechnology and pharmaceutical industries which employ hundreds of thousands o
Amgcricans.

Meeting Public Policy Goals

Acadenic ticensing also helps our pativn mect a number of other public policy goals,
including iinproving public safcty, environmental protection and 2conomic
competitivencss. The ET-2000 Guardrail End Treatment, for example, has been
installed in over 24,000 locations, saviag lives on our nation’s highways and reducing
the severity of injury. Faster and improved medems for data communications are made
possibic using precoding technology which was based on university research. And the
Fluxless Soldering Mcthod, cnables the clectronics industry to 2liminatc the need for
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using environmemally hazardous cleaning agents to remove flux residue from lead-tin
solders that have been ~fluxcd ™ to fuse properly.

PUBLIC REAPS RESEARCH BENEFITS

Technology transfer is a term used to describe a formal transferring of new discoverics
and innovations resulting from scientific rcsearch conducted at universitics to the
commercial sector. One way that universities transfer technology is through patenting
and licensing ncw innovations. The major steps in this process include: 1) the
disclosurc of innovations; 2) patcnting the innovation concurrent with publication of
scicntific rescarch; and, 3) licensing the rights to innovations to industry for
commercial development.

The Survey data indicate that transferring new innovations is becoming more cost
effective. In FY 1991, 8.5 million total sponsored rescarch expenditures were invested
per new pateat application. This amount decreased by 18 percent in FY 1995 to 7.2
million total sponsored rescarch expenditures per new patent application.

Total sponsored rescarch dollars per licenscs and options executed followed a similar
trend. In FY 1991, 10.4 million total sponsored rescarch expenditures were invested

per license and option cxecuted compared to 8.1 million per licenses and options in FY
1995.

Universitics also have seen a significant increase in patent-related activity, further
suggesting that new innovations are moving more actively through the pipeline from the
lab to the marker. Between FY 1991 and FY 1995, invention disclosures increased by
29 percent, ncw palent applications increased by 53 percent and licenses and options
exccuted increased by 66 percent.

BAYH-DOLE ACT FACILITATES
TECHNOLOGY TRANSFER

The success of the tcchnology transfer program has its rovts in bipartisan legislation
sponsored by Senators Birch Bayh and Robert Dole. The legislation created a uniform
patent policy among the many federal agencies that fund research. Most imporantly, it
enabled nonprofits, including universities. and small businesses to own and patent
inventions developed under [ederally-funded research programs.

Crtical pressures prompled the Bayh-Dole Act. Prior (o this lchslalion, many of the
discoveries that resulted from federally-funded rescarch were not commercialized for
the public’s benefit. The federal government lacked the resources 1o market new
innovations and industry was reluctant 10 make high-risk investments without the

protection of patent rights. This meant that often valuable new innovations were left to
sit on the shelf upused.




The Bayh-Dole Act reversed this trend. The Survey stalistics clearly show that the
academic community is meeting the Congressional challenge to promote commercial
utilization -- through patenting and licensing - of inventions resulting from federally-
funded research programs. In addition to the more than 2,600 licenses granted in 1995,
academic inslitutions filed 6,473 patent applications and were issucd 1,833 patens.
This single year of activity is a significant increase above the decade of activiry pre-
Bayh-Dole, from 1975 to 1984, during which universities applicd for a total of 4,105
U.S. patents and were issued 2,944 patents.™

The universities® ability to manage the technology transfer process has also helped
streamline the innovation timeline. According to a study conducted by University of
Pennsylvania Fconomist Edwin Mansfield, the mean timc interval between academic
research results and the first commercial introduction of new products and processes
has decreased from approximatcly 7 years to 6 years.™ This shortcned time interval
reduces the development costs and speeds new products into the market.

Leveraging Federally Funded Research

Academic discoveries stcm from basic research and are often ‘embryonic’ in nature. At
the time researchers arc ready to license their innovations, most have not yet reached
the prototype stage — much less demonstrated that they will have a practical application
in the marketplace. Consequently, in order to fostcr commercialization, institutions
must attract industry to make a high risk investment.

The increase in partnerships between industry and academic institutions has created a
win-win situation; universitics are able to attract additional rescarch dollars to develop
their technologies and gain access o the expertise of industrial scientists while indusiry
expands the scope of its R&D. Relationships with industry also contribute (o the

placement of university graduates in industrial settings where education and training is
effectively used.

The Survey data show how universities have begun to leverage technology transfer
pannerships. As part of licensing agreements, 76 universitics reported in the 1995
Survey that they attracted nearly $113 million in new industry research support. This
represcnts a 7 percent increase over 1994, when these data were first collected. In
addition, the Survey askcd respondents w report the number of licenscs negotiated that
included equity. Fifty U.S. universitics reported that 99 such agreements were made in
1993, and a rotal of 464 agreements were made prior 10 1994,

Another measure of the value attached to academic rescarch is the $424 million in
adjusted gross royalties™ earncd by academic institutions, of which approximately 65 %
(3274 miilion) was eamed by U.S. universities. This is an |8 percent increase over FY
1924 for all academic institutions.

Royalties help o advance scientific research and cducation through reinvestment in the
academic enterprise. The royalties are given, in part, (0 university research departments
to provide, among other things, ncw oppentunities for graduate students, buy research



equipment or fund new rcscarch. They also are used to help sustain the technology
transfer process by paying for the legal fecs associated with patenting and licensing as
well as funding technology management staff. And finally, as the Bayh Dole Act
requires, a portion of the revenues is shared with the inventor.

Although ruyalties returned to the academic community average less than 2 percent of
the tatal funding for university research, royalty revenue is a direct indicator of the

success American industry has had in moving university discoveries to a worldwide
marketplace.

Conclusions

The dramatic increase in patent-related activity over the past five years illustrates that
transfer of academic rescarch is viable and robust as we prepare to enter the next
millennium. But pcrhaps most importantly, we are seeing that technology transfer helps
to move the ideas and innovations that begin in the universily laboratory to become the
medicines, mcdical treatments, communications equipment, safety materials and
thousands of other products that touch our lives every day. This is the true measure of
success of the enterprise.

' This includes 173 respondents in FY 1995 survey, including 127 U.S. Universities, 27 Hospitals, &
Research lnstitutcs, 16 Canadian [astitutioas and 3 Third Party Pateat Managament Firms.

*This is a cumulative total of all participating respondeats from FY91-95. The total aumber of
tespondents has grown from 130 to 173 aver this period.

“ This calculation is based on a representative recurrent sample of survey respondents over the past five
years. Recurrent respondents represent 75 - 90 percent of the total aggregate data depending on the year
and variable being examincd.

7 76 universitics gave a graater than Zero response. The remainder reported zero or dats not available.

* Lori Pressman, Sonia Guterman, Irene Abrams, David E. Geist und Lita Nelsan. Pre-production
Investment and Jobs Induced by MIT Exclusive Patent Licanses: A Preliminary Modef to Measure
Ezonomic Imnact of University Licensing. 1995
" This includes 127 universitics which represeat 37 percent of the top 100 rescarch universitics.

™ These ligures are based on a represcntative sample of approximately 75 universitics which have
participared in the survey over five years. Thesc universitics represcat 85 of the top 50 research scheols.
"™ The Cauncil on Govermment Relations. Univenity Techneloay Transfer Questions and Answers.
November 30, 1993,

" Szience and Eaginesring Indicatars 1996, National Scicnce Foundation, page 5-12.

* Adjusted gross royaltics equal gross reyalties minus royaltics paid 10 other instituricns to avaid doutlc
zsunting of royally revenucs.
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