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Federal Government Must
Invest More in R&GD

In 1980, the Bayh-Dole Act unlocked inventions and discoveries made in labs and funded through
taxpayer dollars. Universities became drivers of the innovation economy — contributing $1.7 trillion to
the US gross industrial output and adding more than 5.9 million jobs. Over the past 20 years, more
than 60% of all new drugs worldwide have been created in the US — more than in the rest of the
world combined.’

Despite these impressive returns, the share of federal investment in research is stagnating, down
from more than 70% when AUTM first published the licensing survey in 1991 to 57.6% in this year’s
report. Meanwhile, many other countries are outspending the US in research and development
(R&D) as a percentage of gross domestic product.? If the US wants to maintain its global innovation
leadership, the federal government must invest more in R&D.

Investment is essential for innovation, but it’s not the only factor enabling it. We need our legislators
and policymakers to continue providing a reliable framework of strong intellectual property laws — an
infrastructure that efficiently moves ideas to the marketplace and gives investors the confidence to
back entrepreneurs.

Society as a whole benefits from the innovation ecosystem put in motion by Bayh-Dole. The AUTM
survey data illustrates how this enduring system encourages the risk taking that’s driving a globally

competitive economy, creating better jobs, improving quality of life and strengthening national
security. Let’s not lose our edge.

yZus)

Richard Chylla, PhD, CLP, RTTP
AUTM Chair

" AUTM and the Biotechnology Innovation Organization: The Economic Contribution of University/Nonprofit Inventions in the United States: 1996-2017, June 2019.
2 “How Much Does Your Country Invest in R&D?,” UNESCO Institute for Statistics.
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Evolving TTOs Are Doing
More with Less

This year, AUTM’s Licensing Activity Survey drills deeper into the data. We know that survey
contributors already use the historical data to see how their institutions stack up. So, this
year, using research expenditures to level the playing field, we're taking a closer look at how
tech transfer operations tick for different peer groups.

The survey data, collected from 198 institutions, illustrates the evolving role of tech transfer
offices (TTOs), which are doing more with less, and the changing risk appetites for licensing
intellectual property.

While the number of licensing full-time staff equivalents (FTEs) decreased 1.6% from 2017
— suggesting fewer people are available to perform core tech transfer tasks — data shows
a 10.2% increase in the number of licenses and options executed per licensing FTE. Office
staffs managed 1.6 more active agreements per FTE, and the volume of work is not likely to
slow as TTOs reported a record 26,217 invention disclosures, up 4.9% from last year.

The number of non-exclusive licenses and options topped 5,400 in 2018, up 29% from the
previous year. That’s three times more non-exclusive licenses than two decades ago. Why?
TTOs are getting more creative, branching into areas like data and software. This trend bears
watching in light of legal changes that may weaken patents.

For the second year in a row, tech transfer institutions formed 1,080 start-ups based on
university intellectual property. While the record level of start-up formation underscores a
continued focus on local entrepreneurial ecosystems, the year-over-year plateauing after a
decade of steady growth may point to both investors and TTOs becoming more selective.

in start-ups and the drivers of non-exclusive licensing. We've also included just a few
of the hundreds of stories available in the Better World Project that illustrate the impact
technology transfer has made on lives like yours. If you'd like to go beyond the data
provided in the survey, consider AUTM’s STATT Database.

In the pages of the report, you can read more about the impact of recent rulings, trends .‘

LI

Py el

Ragan Robertson
Chair,
AUTM Metrics and Surveys Portfolio
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Using the Sun to Make Drinking Water: I
Arizona State University Taps Renewahble Resources <

Today, Zero Mass Water’s SOURCE arrays can be
found in more than 30 countries on six continents.
Recently, Zero Mass Water partnered with Patty
Mills of the San Antonio Spurs to bring renewable
water to indigenous communities in Australia and
saw the completion of an array at the pediatric
ward of the University Hospital of the West Indies

in Jamaica.
: In even the driest environments, SOURCE is
With more than 2 billion people around the able to use solar power — plus thermodynamics,
world struggling to find clean drinking water, controls technology and materials science —
Cody Friesen, an Arizona State University (ASU) to generate heat, extract water vapor, sterilize
alumnus and associate engineering professor, it with ozone and transform it into a liquid that
made it his mission to change that. is stored in a 30-liter reservoir. The array then

adds magnesium and calcium, not only to
Inaccessible drinking water is one provide consumers with more electrolytes, but
of the world's greatest issues. also to mimic the taste of the world’s premium
water brands.
Through ASU’s technology transfer arm, Skysong
Innovations, Friesen founded the Scottsdale, “Thankfully,modern technology has allowed us
Arizona-based Zero Mass Water, which launched  to tap into renewable resources and identify
Skysong’s proprietary SOURCE hydropanel. The a solution to this crisis,” says Friesen, whose
device makes clean drinking water out of only company has gone on to raise more than
sunlight and the water vapor in the air. $50 million in outside funding.

= 828 == i 1,080

Created
Start-Ups Formed

2018 TECH TRANSFER
BY THE NUMBERS

$71.7 BILLION

Research Expenditures

26,217 7,625

Invention Disclosures US Patents Issued

9 350 Licenses and
7 Options Executed

17,087

New US Patent Applications

Start-Ups Still
Operational

©0ccc0cc0cc000000000000p0000000000000000
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The Survey

Fresher Ways
to Fund Research

v

Funding the work of researchers and scientists at
colleges, universities and other research institutions is
the first step in developing technologies that eventually
improve our world. Funding comes from the federal
government, industrial sponsors and other sources.

Data from 2018 continues the trend of finding more
funding, but not in the usual places. The biggest fund-
ing change occurred in the Non-Classified research
dollars category, which increased 7.6% from 2017 lev-
els. This category can include funding sources such
as grants from nonprofit organizations or state and
city grants. However, over the past ten years, growth
in this category has steadily outpaced relatively flat
federal and industrial funding. This trend indicates
that institutions are successfully pursuing more non-
traditional funding sources and partnerships.

KEY FINDINGS

e Total research expenditures grew to
$71.7 billion, an increase of 5.1% over 2017.

e QOver the past five years, total research
funding has risen 13.8%.

¢ Research funding is trending away from
federal sources. Over the past five years, the
share of funding from federal sources has
declined from 60.3% in 2014 to 57.6%.

® That same downward trend is also occur-
ring within industrial sources, whose share
of research funding has declined from 7.3%
to 7.0% over the past five years.

® Those declines are balanced by increased
funding from non-classified sources such
as nonprofit organizations and state and
local governments. Non-classified funding
grew to $25.4 billion in 2018, an increase
of 7.6% over the prior year and an uptick of
24.7% over the past five years.

Research Expenditures ($ Billions)

“aors | aots | ots | 2ot | 2ot |

$37.96 | $39.21 | $38.94 | $39.77 | $41.24
$4.62 $4.87 $4.93 $4.83 $5.01
Non-Classified $20.38 | $22.49 | $23.02 | $23.61 | $25.41
$62.96 | $66.57 | $66.89 | $68.20 | $71.66

% Federal 60.3% | 58.9% | 58.2% | 57.6% | 57.6%
% Industrial 7.3% 7.3% 7.4% 7.0% 7.0%
% Non-Classified 32.4% | 33.8% | 34.4% | 34.6% | 35.5%

2015 | 2016 | 2017 | 2018 |




Total Research Expenditures ($ Billions)

. . . |
Disclosures Keep Rising, But... [t
< Py
The disclosure is the launching pad for evaluating new
inventions, analyzing market potential and developing
strategies for protecting the intellectual property.
The total number of disclosures increased year over
year, but the number of disclosures reported per
institution has remained relatively flat for the past few
years. This may be an indicator of the headwinds that
technology transfer offices (TTOs) are feeling regard-
ing institutional research and TTO funding, inventor
outreach and commercialization.
Invention Disclosures
| | 2014 | 2015 | 2016 | 2017 | 2018 |
Invention Disclosures Received 24,117 | 25,313 | 25,825 | 24,998 | 26,217
Number of Responses to Survey Questions 190 200 194 187 196
Average Disclosures per Respondent 127 127 133 134 134
Total Research Expenditures ($ Billions) $63.0 | $66.6 | $66.9 | $68.2 | $71.7
Disclosures per $10M
Research Expenditures 3.8 3.8 3.9 3.7 3.7
Research Expenditures vs. Disclosures More Disclosures, Same Staff
——e—— Total Research Expenditures ——=o—— Disclosures . Licensing Staff . Other Staff ——®— Disclosures
$80 30,000 1,600 26,500
$70 1,400 26,062
25,000
$60 1,200 25,625
20,000 .
$50 @ 1,000 25,187
/ 8 L <
2 o 8
$40 15000 2 £ 80 24750 5
$30 ' 600 24,312
10,000
$20 400 23,875
$10 o000 200 23,437
$0\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 0 23,000
e 214 201526 207 2008

Reporting Year Reporting Year
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Tech in Your Life

Shielding Calves from Deadly Virus:

After more than 20 years of basic research on
the structure and biology of rotavirus, research-
ers at Baylor College of Medicine and The Ohio
State University have contributed to the devel-
opment of a vaccine that protects newborn
calves from the life-threatening illness.

Rotaviruses, together with other pathogens such
as coronaviruses and E. coli bacteria, are the most
common causes of neonatal diarrhea in calves.

This condition can be fatal from the loss of nutri-
ents and dehydration. Surviving calves suffer
the consequences of their neonatal condition
throughout life by being more susceptible to
disease, having trouble gaining weight and pro-
ducing less milk.

Scientists at ImmuCell Corp., an animal health
company that develops, manufactures and
markets products to improve health and produc-
tivity in the dairy and beef industries, used the
university-based viruslike particle technology to
develop and field-test a vaccine in cows.

» Vaccine Springs from Ohio State, Baylor Technology

The cows responded to the vaccine by pro-
ducing anti-rotavirus antibodies in the colos-
trum, which was tested for its ability to protect
newborn cows from the virus. Successful

field trials led to First Defense Tri-Shield, a
product approved by the US Food and Drug
Administration in 2017, which combines the
anti-E. coli and anti-coronavirus antibodies in
ImmuCell’s product First Defense with anti-
rotavirus antibodies.

Rotaviruses are the main cause of
gastroenteritis in children around
the world; they cause more than
200,000 deaths annually.

The scientists hope that after the success in
the cattle industry, health care officials will be
encouraged to think about rotavirus vaccines
based on viruslike particles for children.

PHOTO © ISTOCKPHOTO/BACKYARD-PHOTOGRAPHY



The Survey —

Patents:
Safeguarding ldeas

Al

A key step in the transfer of technology is the protection
of new inventions. Patent protection provides both
economic opportunities for sponsoring research
institutions and an incentive for entrepreneurs and
companies to invest in new technologies.

Overall disclosure and patent activity — disclosures
and provisional patent applications and issued patents
— have steadily increased, but offices continue to
demonstrate the same efficacy.

B
Research Institutions Opt for US Patents A High Level of Patentable Research
Tatal Patent New US Patemt Maw US Patent Provisional Patent US Patents o Ratio of Issued US
heationg Lt tions Filed ™ icati Patents to Provisional
Appl pplica mld:'ﬂl;;w . Applications Issued o e P‘::o:'
14,000 0.72
30,000 60%

0.70
12,000

0.68

10,000
0.66

8,000 0.64

Patents

6,000 0.62

0.60
4,000

Ratio of US Patents to Provisional

0.58

US Patent Applicaticns as Percentage of Tolal

2,000
0.56

0.54

2011 2012 2013 2014 2015 2016 2017 2018
Reporting Year
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Patents
Great Expectations:

Rulings Force Universities to Up Their Game

Have decisions invalidating patents stifled technol-
ogy innovation and curbed investment, as some
had predicted?

In Mayo v. Prometheus (2012) and AMP v. Myriad
(2013), the Supreme Court helped establish a
framework for handling applications touching on
judicial exception. In Alice v. CLS Bank (2014), this
framework was extended to software as the court
held that claims directed to abstract ideas must
have additional elements capable of rendering
them significantly more than the abstract ideas
themselves. Critics wondered if Alice would kill the
market for software patents.

Overall, disclosures and patent applications by
US institutions continued a slight upward trend in
2018, making it difficult to assess the ramifications
of the court rulings.

“We'll need another two years to see if there’s been
a negative impact from these decisions. Things have
kind of leveled off in the last five years,” said John
Miner, assistant director in the Office of Technology
Transfer at the University of Central Florida.

“Alice had a chilling effect on software patents.
It scared a lot of people,” said Doug Hockstad,

assistant vice president at Tech Launch Arizona,
the tech transfer office for the University of
Arizona. “But it didn’t affect the number of inven-
tion disclosures or patent filings. What it did do
was create a need to define the way you file for
patents differently.”

Calling the past few years “critically important to
the future of our business,” Jon Soderstrom, who
heads Yale University’s Office of Cooperative
Research, said the courts have raised the
standards for claiming that an invention will
have value. “Now you need evidence and to be
able to withstand a challenge, so it’'s become
increasingly difficult to substantiate a claim,” he
said. “The patents that get issued nowadays are
stronger” but harder for universities to obtain,
“which is challenging our ability to compete in
the marketplace.”

“Patents are the lifeblood of

technology transFer. There's

a disproportionate effect if
there’'s any additional risk on
universities For commercializing
their inventions.”

- Stephen J. Susalka, AUTM CEO

With companies growing more risk-averse and
wanting data to prove the value of an invention
before investing time and money in it, Soderstrom
says universities will need to figure out new part-
nerships to collect that data. “Success will come
from different risk/reward relationships,” he said,
rather than universities going it alone.

“Given the cost of securing, not to mention litigating
patents, there may be more reluctance to seek them
for software and diagnostic tools,” said Miner, who
doesn’t foresee a big downward trend. “I think new
areas will step in as technology evolves,” he said,
adding that it depends on research expenditures.

“If they fall, you'll see a decline.”

PHOTO © ADOBE STOCK PHOTO/PROSTOCK-STUDIO



US Patent Applications Filed

and Issued to US Institutions
| 2014 | 2015 | 2016 | 2017 | 2018 |

Number of Survey 191 | 202 | 198 | 193 | 195

Respondents

New Patent
Applications

Total US Patent Applications 23,536 | 24,723 | 25,797 | 25,351 | 25,678

New US Provisional Patent
Applications

New US Utility Applications 1,504 1,672 1,391 1,381 1,991

New US Plant
Patent Applications

New Non-US
Patent Applications

US Patents Issued 6,363 6,680 7,021 7,459 7,625

13,907 | 15,953 | 16,487 | 15,335 | 17,087

10,715 | 11,516 | 12,114 | 11,418 | 11,670

85 102 61 72 117

1,107 1,876 2,507 2,546 3,221

Disclosures vs. Patent Applications

o Disclosures . Total Patent New Patent
Received Applications Filed Applications Filed
30,000
25,000

20,000

15,000

Disclosures and Patent Applications

10,000

5,000

=<

ear

Reporting
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Patents

Software Scare

In the five years following the Alice v. CLS Bank
decision, federal courts invalidated 781 unique
patents, in whole or in part, under Section 101
of Title 35 of the U.S. Code. That was a 914%
increase over the five preceding years, accord-

ing to a study by attorney Robert Sachs. The
number of court decisions finding ineligible
claims also ballooned, from 45 pre-Alice to 521
after. Software and biotechnology were among
the fields most affected. The findings were
reported Aug. 29, 2019, on IPWatchdog.com.®

Reports of the death of software innovation
and patents because of Alice may have been
premature. Yes, many broad software patents

The Survey

Licensing Staffs Do
More with Less

>
The next step in the commercialization process
for protected intellectual property is licensing.
The number of exclusive licenses executed is a
leading indicator of licensing revenue and the
commercial development of new products and
services five to ten years later.

TTOs are doing more with less. The number
of licensing full-time staff equivalents (FTEs)
decreased 1.6% from 2017 — suggesting
fewer people are available to perform core
tech transfer tasks.

were invalidated (or were never applied for),
but funding for software and related R&D rose
27% in the year after Alice and continues to
grow, according to a June 2018 report by the
Electronic Frontier Foundation. And some
analysts think revised guidelines the US Patent
and Trademark Office (USPTO) issued in 2019
will make it easier to patent software.

After years of parallel growth that ended in 2013,
the number of patents granted by the USPTO con-
tinues to rise, while the number of patent cases
filed in federal district courts has been steadily
declining, according to PricewaterhouseCoopers’
2018 Patent Litigation Study.*

KEY FINDINGS

¢ While the number of licensing FTEs
decreased 1.6% from 2017, the data shows
a 10.2% increase in the number of licenses
and options executed per licensing FTE.

¢ Office staffs managed 1.6 more active

agreements per FTE in 2018 than in the
prior year.

¢ Licensing to small companies outpaced
large companies and start-ups. The share of
licensing from small companies grew from
44.4% in 2014 to 57.4% in 2018.

3 Robert Sachs, “Alice: Benevolent Despot or Tyrant? Analyzing Five Years of Case Law Since Alice v. CLS Bank: Part I,” IPWatchdog.com, August 29, 2019.
4 Doug Branch et al., 2018 Patent Litigation Study, PwC US, October 1, 2019, https://www.pwc.com/us/en/services/forensics/library/patent-litigation-study.html

12 | AUTM
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Licensing More to Small Companies

. Start-Ups . Large Companies

Small —a— Percentage of Licenses
. Companies to Small Companies

6,000

2014 20135 2016
Reporting Year

Increasing Productivity:

2007

Licenses and Options per Staff FTE

|

2014 2015 216 207

e

Active Oplions and Licenses per Licensing FTE

Percentage of Licenses

Doing More with Less:
Licenses and Options per Licensing FTE
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42

41
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Licenses
The Exclusivity Gap:

TT0s Broaden Their Reach with Non-Exclusive Licenses

The number of non-exclusive licenses and options
topped 5,400 in 2018, up 29% from the previous
year and a whopping 59% higher than four years
ago. Over that same four-year period, the number
of exclusives reported to AUTM went up by seven
— not 7%, but seven licenses.

Explaining the widening gap, Doug Hockstad,
of Tech Launch Arizona at the University of
Arizona, said: “When TTOs started, they were
almost completely focused on patents,” which
often lead to exclusive licenses. “It’s taken a
long time to modify that focus.”

lan McClure, executive director of the University of
Kentucky Office of Technology Commercialization,
said non-exclusives are growing because TTOs
have broadened their reach in areas such as big
data, software and educational content.

“Exclusivity is very expensive,” added John Miner
of the University of Central Florida (UCF). At UCF,
“the underpinning of most of our technology is in
the physical sciences. Companies that want to do
business with us prefer a non-exclusive license. It's
cheaper for them, and the university gets multiple
revenue streams.”

The 1980 Bayh-Dole Act, which allows universities
to own and commercialize their federally funded
inventions, encourages non-exclusive licensing.

While companies operating in high-risk environ-
ments often seek exclusive licenses to protect the
time and capital they’re committing, other com-
panies prefer non-exclusives because they “just
want the freedom to operate and not have to worry
about being sued by other companies,” Miner said.

A popular example is the iPhone. Its many com-
ponents — some with very short technology life
spans — are made by different companies, so
non-exclusive licenses are almost essential.

“Universities are moving toward copyrights and
non-exclusive licenses,” Miner said, noting that
half the licenses his office handled last year were
for copyrighted software.

“Creativity knows no bounds. We've

done deals with almost every
department at Yale. Faculty are being
challenged to be more innovative.”

— Jon Soderstrom, managing director, OFfFice of
Cooperative Research, Yale University

Kentucky’s McClure singled out a copyrighted
program that helps hospitals manage their nursing
staffs. His Office of Technology Commercialization
has been licensing the program for about two
years, he said, and 15 hospitals are using it.

On everyone’s mind, it seems, is the long list of federal
court decisions invalidating certain types of patents.
The perception of diminished patent strength may be
driving down the value of patents and factoring into
the growing preference for non-exclusive licenses.

If the result of the court cases is that patents are
less valuable — that they’re harder to get and
easier to challenge — “it wouldn’t surprise me that
exclusive licenses are not growing,” said Stephen
J. Susalka, AUTM’s Chief Executive Officer.
Companies may be thinking that “investing for an
exclusive is not worth the risk.”

PHOTO © ISTOCKPHOTO/DRAZEN



Increasing Preference for
Non-Exclusive Licenses and Options

——e—— Exclusive Licenses/Options

——o—— Non-Exclusive Licenses/Options
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Defining Moment

It took Samuel Johnson nine years to produce his
Dictionary of the English Language. Beth Rapp Young
of the University of Central Florida hopes to have her
team’s digital version of the famous 1755 lexicon —
two volumes with more than 2,000 pages and 42,000
words — online three years from now.

“I’'m so excited. We're creating a fully searchable,
online scholarly edition” of Johnson’s first and fourth
editions (the last one published in his lifetime), Young
said of the groundbreaking project.

John Miner of UCF’s technology transfer office is
helping advance it. “Universities are moving toward
copyrights and non-exclusive licenses,” he said.

Miner is the go-between for Young'’s team and the
University of Birmingham, which has a copyrighted
version of Johnson’s text on CD-ROM. Once Young'’s
project, funded with $350,000 from the National
Endowment for the Humanities, is ready, Miner will
help register it for a US copyright. It will be available
free online.

“It’s kind of shocking there is no scholarly edition” of
Johnson’s dictionary online, given its importance to
historical, legal and literary researchers, Young said.

As an example of TTOs expanding beyond the traditional
sphere of science and technology, Miner said, “This is a
very cool thing, and it's the English Department!”

=

/1

Licenses
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KEY FINDINGS

NEW PrOductS e The number of new products per TTO

remained relatively flat at six new products
Wh e re | t A” CO m E S TO g Eth E I’ per institution responding to this question.

> Overall, there is a downward trend from

a high point in 2014 when respondents
The arrival of new products in the marketplace is the cul- averaged 7.5 new products.
mination of successful tech transfer, from idea, research ® The number of new products increased
and development to intellectual property protection and to 828, up 9.7% from the 755 products
licensing — a strategic, collaborative and often compli- created in 2017.
cated process led by tech transfer professionals. ® The number of products is down 14.2% from

the historic high in 2014 of 965.

New Products
. | 2014 | 2015 | 2016 | 2017 | 2018 |

965 | 79 | s00 | 755 | sz

Number of Responses to Survey Questions 128 129 133 125 139
Average New Products per Respondent 7.5 6.8 6.0 6.0 6.0

$63.0 | $66.6 | $66.9 | $68.2 | $717

New Products per $10M
Sy Brrenehimes 0.15 0.13 0.12 0.11 0.12

16 | AUTM
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University of Arizona Finds a Safe,

Non-Lethal Way to Control Rodents «

Two mating rats can produce 15,000 descen-
dants in just one year. They spread disease, eat
and destroy food in the field and storage, and
wreck human infrastructure. While lethal poison is
often employed, it is dangerous to people, other
animals and the environment.

The technology allows for the
management of animal populations
by targeting their ability to produce

offspring as opposed to killing
them outright.

Researchers at the University of Arizona (UA)
approached the problem from a different angle,
developing a chemical that offers a non-lethal
pest control strategy by targeting the root of the
problem: reproduction. The technology allows for
the management of animal populations by target-
ing their ability to produce offspring as opposed
to killing them outright.

Studies show that the formulation, delivered through
a liquid bait, chemically accelerates the depletion of
ovaries and induces egg loss in female rats. It also
causes testicular disruption in males. If the rats do
not continuously consume the liquid, just as with
human birth control, they will be able to reproduce
again. This treatment causes no systemic toxicity or
adverse side effects. As an added benéefit, it is envi-
ronmentally neutral, does not affect the food chain
and has no reported toxic effects on humans.

Patricia Hoyer of the College of Medicine — Tucson,
along with postdoctoral fellows Loretta Mayer and
Northern Arizona University Research Professor
Cheryl Dyer, launched a start-up — SenesTech
Inc. — to bring the UA technology to the market.
They continue to collaborate with the UA through
Tech Launch Arizona, the university’s commer-
cialization office.

Today the publicly traded company (SNES:Nasdaq)
is working to expand its impact to adjacent areas

and other global needs.

AUTM | 17



The Survey

Start-Ups:
Taking a Breath

> Rapid Growth in Start-Ups Slowing

Start-ups continue to be a core focus of uni- Start-Ups Formed
versity technology transfer offices, but after a
decade of steady growth, there are signs that
investors and TTOs may be becoming more
selective. However, less research-intensive
institutions are experiencing an increase in the
mean of the start-ups formed.

Start-Lips Formed

KEY FINDINGS

¢ |n 2018, 1,080 start-ups based upon
foundational university intellectual
property were formed, an increase of
18.8% over the past five years.

e At the end of the year, 6,518 start-
ups were still operational, an uptick
of 7.7% over the prior year and an
increase of 39% since 2014.

e Of these start-ups, 69.4% were
incorporated within the institution’s
home state.

* The average number of start-ups Research Funding vs. Start-Ups
formed over the past five years has
increased 15.1%, from 4.9 in 2014 to
5.6 per survey respondent in 2018. $80 1,200

e Smaller TTOs may be increasing focus

Raporting Yiear

Total Research Expenditures Start-Ups Formed

. _ f $70

on forming start-ups as there is a 1,000
substantial increase year-over-year
in their average start-ups formed.

$60

800
$50
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$40
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Total Research Expenditures (Billions)
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. [ eota ] 2015 ] 2016 | 2017 | 2018

909 1,012 1,024 | 1,080 | 1,080

4,688 | 5,057 | 5237 | 6,050 | 6,518
167 | 189 | 192 | 188 | 103
Average Start-Ups Formed per 4.9 5.4 5.3 5.7 5.6

Respondent

Start-Ups Formed per $10M

Research Expenditures

Start-Ups
Quality over Quantity:

Total Research Expenditures ($ Billions) $63.0 | $66.6 | $66.9 | $68.2 | $71.7

0.14 0.15 0.15 0.16 0.15

Start-Ups Hit Pause as Universities Become More Selective

For more than a decade, the number of start-ups
reported to AUTM climbed steadily. Then came 2018,
when it froze. Is that one-year plateau a hiccup or
something more?

“Whether we go up or down from here depends
largely on things we can’t control” such as venture
capital, the economy and other factors, said Orin
Herskowitz, head of Columbia Tech Ventures at
Columbia University.

Venture capital fundraising hit a new high in 2018,
but only 7% of the money went to smaller funds, the
lowest percentage since 2009. The shrinkage has
forced some universities to be more selective about
what they push forward.

“For years it was exciting and sexy to have lots of
start-ups,” said lan McClure, who heads the Office

of Technology Commercialization at the University of
Kentucky. Now “we're better at identifying the ones
with potential. It's not just a volume-based thing, it's a
quality-based thing.”

Funding is not as big an issue in larger urban areas,
where entrepreneurs tend to cluster. “We've seen
growing investor and entrepreneur interest,” said
Columbia University’s Herskowitz. “Good ideas are
getting funded,” echoed Jon Soderstrom, head of
Yale University’s Office of Cooperative Research.

But rural areas struggle for their piece of the pie. Their
share of start-ups went from 20% in the 1980s to
12% now, according to the Kauffman Foundation.

“Early-stage venture money has been tight for quite a
while, but it doesn’t tamp down the desire of people
to create start-ups,” said Doug Hockstad of the

University of Arizona’s Tech Launch Arizona. “While
universities focus on quality and strength in new ven-
tures, growth in incubators and accelerators will be
important to the success of start-ups” in his region.

The University of Michigan, which has operated an
incubator for years, had a record number of start-ups
in fiscal 2018, with 21. Arizona will soon have its own
incubator. Some universities have set up “new ven-
tures teams” to focus on start-ups. At the University
of Kentucky, the result has been fewer start-ups, with
more support for those that do get created.
“Universities are focused on quality and process,

"The rise in start-ups was not surprising.

Every region wants to be the next
Silicon Valley, many scientists the next
unicorn founder."

— Orin Herskowitz, senior VP of intellectual
property and tech transfer, Columbia University

ensuring that start-ups have strong cohesive busi-
ness teams, a viable go-to-market plan and access
to an asset [university intellectual property] that is
appropriately positioned,” said Joann MacMaster,
senior director of venture development at Tech
Launch Arizona. “This means the number of new
start-ups stemming from university research is begin-
ning to level out, but as a result we'll also see better
social and economic impact from these start-ups.”

Noting that a one-year freeze in start-up numbers “is
not a trend,” Yale’s Soderstrom said: “I'm an opti-
mist. There could be some diminution in funding for
start-ups, but I'm not seeing it yet. We're in a really
opportunity-rich environment right now.”

Start-Ups

AUTM | 19
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Jacob Kring’s hot tech idea came from the fact
that he was freezing in his undergrad apart-
ment. Three bedrooms, one thermostat and
electric bills that exceeded the rent led to his
senior project at the University of Pittsburgh
and a start-up called Hibersense. Kring
co-founded the company in 2015 with engi-
neering classmate Brendan Quay and Daniel
Mosse, former chair of computer science at
the university.

Hibersense provides room-by-room climate
control using multiple sensors, information
about user habits and preferences, and predic-
tive analytics to tailor the environment in each
space for maximum comfort.

“The system is infinitely configurable,” said Bob Fields,
the company’s chief revenue officer, noting that one
commercial customer reported energy savings of 36%.

With about a third of the nation’s energy con-
sumption directed at heating and cooling our
homes, even more modest savings would be
impactful, in both efficiency and economics. An
early test of the system in an aging downtown
office building estimated energy savings of 20%.

Launched with $55,000 raised by family and
friends, Hibersense is closing in on $1 million in
research funding, Fields said. Included in that pot is
its $10,000 first prize from 2019’s Pitch and Play —
AUTM Venture Challenge.




For Good Measure
How Does Your Institution Stack Up? «

We know that survey contributors already use the
historical data to see how their institutions stack up.
So, this year, using research expenditures to level the
playing field, we're taking a closer look at how tech
transfer operations tick for different peer groups.

WHAT TO MEASURE

For this initial benchmarking report, we selected five
of the most commmon measurements that broadly
capture the overall performance of tech transfer
offices. A sixth key measurement, research expendi-
tures, was used to organize the data into peer groups.
¢ Invention Disclosures

* New Patent Applications

e Licenses and Options

® Gross Licensing Income

e Start-Ups Formed

Peer Groups

SELECTING PEER GROUPS
Another important consideration in cross-institution
benchmarking is identifying appropriate peers.

We used the HERD report to divide the popula-
tion into categories based on research funding.
Each year the National Science Foundation
(NSF) conducts the comprehensive Higher
Education Research and Development (HERD)
Survey.® This annual census collects informa-
tion on R&D expenditures from more than 900
degree-granting institutions that spent at least
$150,000 in R&D during the fiscal year. These
institutions accounted for more than 99% of the
total R&D expenditures reported.

Invention New Patent Licenses and . .
p T . Gross Licensing Income Start-Ups Formed
Disclosures Applications Options

HERD fotal Research Average Average Average Average Average
Rank Expenditures 9 9 9 9 ¢}

$m‘;r§;2%'(‘m 3204 | 264.0 | 187.9 136.0 104.1 $30,816,984 | $11,546,862
2 $§l§ﬁ§g£gg;° 35 1241 | 119.0 70.6 51.0 41.8 28.0 | $3,756,354 | $2,341,003 5.0 4.0
3 $1$2ﬁ'28,§2£gg;° 27 55.9 50.0 39.5 35.0 20.6 9.0 $3,162,714 | $1,389,943 2.9 2.0
4 $$f1160’§,5832,g?0%t00 24 33.9 36.0 17.3 15.5 54.4 7.0 $1,159,482 | $335,790 1.5 1.0
5 %222‘;2%%;0 16 25.1 19.0 25.1 12.0 8.2 3.5 $455,765 $128,931 1.9 1.0
6 $$82;2j11ég?0°0t()° 10 12.8 5.5 7.5 3.5 1.7 1.0 $30,075 $863 0.8 1.0
7 é‘;gj:gz’:) 3 11.0 8.0 5.0 4.0 17.3 4.0 $36,415 $24,865 1.0 0.0
Medical Research 117.8 75.5 147.9 39.0 32.0 19.5 | $49,552,912 | $12,403,581
Institutions

m-m--m-m-m

5 Higher Education Research and Development Survey (HERD), National Science Foundation, October 1, 2019, www.nsf.gov/statistics/srvyherd
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AUTM 2018 Licensing Activity Survey

Name of Institution

Albert Einstein
College of
Medicine Inc.

Arizona State
University

Auburn University
Augusta University
Ball State University

Baylor College of
Medicine

Boise State
University
Boston University/

Boston Medical
Center

Bowling Green State
University

Brandeis University

Brigham &
Women's Hospital
Inc.

Brigham Young
University

Brown University

California Institute
of Technology

California State
Polytechnic
University

Carnegie Mellon
University

Case Western
Reserve University

The Catholic
University of
America

Type
of
Institution

University

University

University
University
University
University

University

University

University
University
Hospital/
Research
Inst.
University

University
University

University

University

University

University

Program
Start

1985

1985

1988
2001
1991
1983

2009

1976

2001

1998

1986

1986

1983
1995

2016

1992

1986

1997

Licensing
Full-Time
Equivalents

2.00

7.92

4.00
2.00
0.00
6.00

7.00

3.50

9.00

4.00

6.50
8.00

1.00

9.50

6.20

0.15

Total
Research
Expenditures

$208,009,539

$617,717,000

$212,925,000
$99,081,000
$11,100,000
$436,033,403

$41,382,200

$430,373,564

$17,991,000

$54,777,896

$711,883,418

$31,977,019

$190,000,000
$371,197,539

$25,000,000

$251,493,000

$331,689,000

$21,801,133

Total
Licenses

17

40

13
7

48
46

25

40

2

62

97

48

0

Total
Options

o o = o

14

11

16

14

Gross License
Income Received

$4,594,938

$750,757

$1,166,680
$299,289
$84,380
$3,223,457

$30,921

$3,025,505

$1,300

$2,972,273

$20,862,888

$2,280,908

$2,700,000
$7,130,346

$0

$18,513,171

$1,550,694

$0

Disclosures

28

285

65
37
19
126

n

50

212

59

54
234

1

247

217

New Patent
Applications

17

188

50
30
1

56

10

133

774

128

36
252

%

109

Start-

Ups

A o NNDow

14

13

10

Total
Research
Expenditures

$574,213,921

$1,682,486,000

$555,646,000
$270,080,000

$1,321,865,169

$108,459,635

$1,296,600,619

$46,784,000

$178,485,387

$2,050,614,018

$101,793,834

$514,676,516
$1,093,278,693

$740,584,000

$951,926,000

$63,925,342

Disclosures

120

831

206
115

330

44

242

23

184

595

224

190
830

762

785

5

Adjusted Gross

Income

$13,798,781

$12,419,296

$3,793,301
$3,213,237

$26,407,894

$123,999

$6,008,796

$15,300

$6,766,624

$27,911,756

$8,472,442

$5,144,856
$33,330,910

$792,925,896

$4,669,010

$18,840

Adjusted
Gross Income

$4,542 457

$746,548

$1,166,680
$295,400
$84,380
$3,223,457

$30,921

$2,763,944

$1,300

$2,939,268

$10,345,988

$2,266,357

$2,700,000
$6,962,228

$0

$18,497,5%

$1,372,055

$0

Active
Licenses
and
Options

314

92
61
48
876

2

121

35

470

154

2
414

899

409

Issued
Patents

25

123

1
6
1
14

22

1

59

27

28
182

49

"

Running
Royalties

$550,825

$78,431

$408,915
$80,614
$84,380
$900,304

$675,018

$1,300

$2,745,665

$13,594,949

$2,280,908

$1,500,000
§$1,241,330

$0

$1,680,139

$627,823

$0



AUTM 2018 Licensing Activity Survey

Active

Type Licensing Total Total Licenses

of Program  Full-Time Research Total Total Gross License New Patent  Start- Research Adjusted Gross Adjusted and Issued Running
Name of Institution ~Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures  Applications Ups Expenditures Disclosures Income Gross Income  Options  Patents Royalties
Cedars-Sinai Hospital/ 1991 5.00 $177,000,000 10 4 $31,100,000 78 2 3 $482,067,363 259 $89,646,718 $31,078,318 102 21 $29,640,620
Medical Center Research

Inst.
Children's Hospital Hospital/ 1991 7.00 $388,039,000 25 5 $10,510,444 130 75 7 $1,076,481,000 414 $23,758,474 $9,693,157 474 51 $6,503,134
Boston Research

Inst.
Children's Hospital Hospital/ 1991 3.00 $416,639,369 15 5 $1,523,.241 101 197 1 $991,759,963 276 $5,539,127 $1,401,701 R 16 $825,851
of Philadelphia Research

Inst.
Children's Hospital, ~ Hospital/ 1997 9.00 10 3 $28,500,000 137 67 2 $28,500,000 70
Cincinnati Research

Inst.
City of Hope National  Hospital/ 1986 5.00 $538,080,000 6 1 $503,742,000 73 43 2 $1,319,453,0711 237 $1,234.875624  $503,517,000 60 29 $439,762,000
Medical Center & Research
Beckman Research ~ Inst.
Institute
Clemson University ~ University 1987 3.00 $94,165,295 7 4 $461,754 51 21 4 $263,205,912 176 $1,350,071 $458,254 65 15 $100,960
Cleveland Clinic Hospital/ 1989 21.45 $298,000,000 39 4 $10,220,089 281 61 3 $834,000,000 768 $35,858,786 $10,220,089 335 63 $5,711,365

Research

Inst.
Cleveland State University 2010 1.00 $83,641,000 4 4 $118,000 16 10 1 $245,123,000 40 $461,500 $118,000 38 0 $60,000
University
Cold Spring Harbor ~ Hospital/ 1985 3.00 $142,500,000 17 0 $143,235,036 8 5 2 $390,591,353 27 $163,537,877 $143,235036 186 3 $142,232,291
Laboratory Research

Inst.
Colorado School of  University 2005 1.00 $65,890,070 5 9 $57,000 49 25 3 $182,959,042 151 $226,000 $57,000 85 10
Mines
Colorado State University 1970 3.00 $374,954,795 31 3 $1,823,159 112 85 6 $1,045,019,044 318 $7.412,961 $1,822,782 268 25 $1,527,587
University
Columbia University ~ University 1982 12.50 $826,194,378 75 48 $40,691,479 428 204 29 $2,347,850,358 1,184 $141,859,562 $37,570,860 106 $37,201,605
Cornell University University 1979 9.00 $1,074,000,000 68 1 $18,230,173 392 189 15 $2,721,605,404 1,186 $40,925,889 $17,868976 985 109 $6,260,412
Dana-Farber Cancer ~ Hospital/ 1981 12.00 $301,128,821 25 4 $69,025,773 173 131 5 $870,403,744 463 $99,206,360 $63,308,325 496 48 $8,867,150
Institute Research

Inst.
Dartmouth College University 1985 1.67 $208,350,450 8 4 $4.125513 2 35 2 $562,006,165 207 $10,295,372 $4.125513 3 38 $634,115

Drexel University University 1995 5.00 $126,842,375 14 14 $517,172 107 92 6 $338,631,558 329 $1,394,297 $323,095 47 $300,270



AUTM 2018 Licensing Activity Survey

Type
of
Name of Institution  Institution

Duke University University
East Carolina University
University

Emory University University

Florida State University

University

Fox Chase Cancer Hospital/

Center Research
Inst.

Fred Hutchinson Hospital/

Cancer Research Research

Center Inst.

The General Hospital ~ Hospital/
dba Massachusetts ~ Research
General Hospital Inst.

George Washington  University
University

Georgetown University
University

Georgia Institute of ~ University
Technology

H. Lee Moffitt Cancer  Hospital/
Center & Research Research
Institute Inst.

Harvard University University
Indiana University University
lowa State University ~ University

Johns Hopkins University
University

Johns Hopkins University
University Applied
Physics Laboratory

Kansas State University
University Research
Foundation

Program
Start

1986
1995

1985
1996

1984

1988

1976

2003

1993

1990

2004

1977

1991

1935
1973

1999

1942

Licensing
Full-Time
Equivalents

10.00
1.00

9.00

3.00

8.00

16.00

2.00

5.00

8.00

1.50

16.10

6.80

8.48
21.84

5.50

5.40

Total
Research
Expenditures

$1,012,404,000
$39,074,000

$593,737,751
$199,551,949

$42,792,731

$501,490,784

$927,617,909

$260,655,806
$143,666,071
$766,287,283
$187,347,959
$887,000,000
$476,043,338

$398,063,673
$1,833,542,651

$1,457,093,114

$218,299,000

Total
Licenses

103
6

36
10

12

38

89

14

9
28
33
108

40

32

Total Gross License
Options  Income Received

il $51,103,503

1 $21,429

8 $9,951,450
6 $483,851

0 $643,634
2 $3,456,472

35 $94,663,060

4 $964,399

2 $560,358

9 $1,975,132
5 $15,892,598

31 $52,126,664
14 $3,401,747
18 $4,396,359

8 $16,466,687
7 $479,347
2 $3,400,597

Disclosures
330
34

252
64

23

167

366

63

39

323

36

442

17

145
463

419

93

New Patent
Applications

151
12

92
38

33

1,648

31

53

376

37

250

87

51
137

9%

21

Start-
Ups

16
3

il
3

Total
Research
Expenditures

$2,898,168,000
$91,282,000

$1,651,565,826
$555,026,903

$1,317,826,607

$2,690,123,862

$416,700,866
$2,382,087,283
$495,513,173
$2,597,600,000
$1,479,881,083

$1,150,445,157
$5,233,852,893

$4,150,950,153

$608,031,000

Adjusted Gross Adjusted

Disclosures Income Gross Income
933 $126,000,627 $50,686,376
59 $571,769 $21,429
661 $23,929,869 $9,821,173
183 $1,277,804 $482,851
$639,009
360 $11,592,479 $3,456,472
999 $234,638,619 $78,569,720
$964,399
147 $14,758,614 $523,681
918 $4,970,543 $1,951,070
91 $34,079,589 $14,778,876

1,481 $120,165,647  $50,303,557
485 $15,498,777 $2,371,343
419 $11,997,684 $4,396,359
1,519 $88,134,511 $15,545,766

1,046 $1,415,647 $479,347

233 $8,564,528 $3,389,291

Active
Licenses
and
Options

844

275

1,151

18

60

967
270
366
923

187

127

Issued
Patents

108
4

59
36

17

148

20

68

26

182

45

42
162

30

10

Running
Royalties

$21,463,792
$11.272

$9,475,686
$40,547

$93,773

$1,232,868

$86,259,770

$120,899
$441,902
$1,671,650
$94,078
$6,861,940
$307,509

$4,342,359
$6,265,475

$255,904

$878,835



AUTM 2018 Licensing Activity Survey

Active

Type Licensing Total Total Licenses

of Program  Full-Time Research Total Total Gross License New Patent  Start- Research Adjusted Gross Adjusted and Issued Running
Name of Institution  Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures  Applications Ups Expenditures Disclosures Income Gross Income ~ Options  Patents Royalties
Louisiana State University 1986 8.50 $350,885,000 43 6 $9,566,502 169 63 10 $1,040,458,000 515 $25,542,819 $7,456,429 65 3l $8,053,948
University System
Louisiana Tech University 2000 1.00 $27,345,000 1 2 $172,000 1 6 0 $73,190,581 33 $475,323 $165,625 14 4 $101,500
University
Loyola University University 0.25 $39,332,180 0 0 $1,872,146 2 2 0 $121,742,769 $3,956,386 $1,872,146 0 2 $1,872,146
Chicago
Marquette University ~ University 1999 2.00 $32,471,000 4 0 $1,044,564 13 25 1 $91,682,000 51 $2,925,285 $1,044,564 29 3 $0
Massachusetts University 1940 23.00 $1,758,500,000 124 30 $45,350,000 822 455 32 $5,194,120,000 2416 $116,950,000 $41,450,000 1,350 360 $44,070,000
Institute of
Technology
Mayo Foundation for ~ Hospital/ 1986 2150 $825,000,000 66 20 $63,080,394 512 146 7 $2,285,000,000 1,556 $158,327,018 $59,903,387 969 89 $39,564,055
Medical Education Research
and Research Inst.
Medical College of University 1984 3.00 $310,181,823 4 2 $218,906 44 40 1 $814,858,582 136 $1,542,750 $218,906 59 4 $0
Wisconsin Research
Foundation
Medical University of ~ University 1994 450 $276,388,000 9 9 $958,834 107 21 3 $786,260,000 316 $2,157,326 $958,834 88 2 $786,918
South CGarolina
Memorial Sloan Hospital/ 1981 9.00 $686,000,000 88 3 $133,482,809 124 63 2 $1,949.342568 375 $371,104,467 $133,303917 539 43
Kettering Cancer Research
Center Inst.
Miami University University 2012 $24,100,000 1 0 $425 4 4 $57,396,000 10 $1,275 $425
Michigan State University 1992 9.00 $715,290,000 50 19 $4.430,687 17 64 2 $2,023576,000 468 $13,902,309 $4.365,814 301 35 $3,885,839
University
Michigan University 1988 2.00 $78,678,397 5 4 $354,545 26 10 1 $222,843,343 98 $934,670 $354,545 170 2 $0
Technological
University
Mississippi State University 1985 3.75 $244,101,638 4 2 $196,257 45 9 4 $724519,638 17 $543,955 $196,047 53 7 $80,389
University
Montana State University 1980 2.25 $126,796,737 15 29 $387,817 20 8 1 $375,973,611 70 $1,123,618 $387,817 264 4 $349,567
University
Morgan State University 2016 2.00 $16,268,900 1 1 $15,000 21 12 2 $15,000 2 1 $0
University
Mount Sinai School ~ University 1991 11.19 $531,005,227 44 16 $28,600,584 128 58 6 $1,480594,998 405 $79.317,729 $25,768,237 225 26 $9,751,845

of Medicine



AUTM 2018 Licensing Activity Survey

Type Licensing Total Total
of Program  Full-Time Research Total Total Gross License New Patent  Start- Research
Name of Institution  Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures  Applications Ups Expenditures
Nationwide Hospital/ 2008 5.00 $185,706,295 16 3 $11,474,87 94 B3 1 $503,183,421
Children's Hospital Research
Inst.
New Jersey Institute ~ University 1990 $162,349,000 1 1 $20,519 40 4 0 $435,161,000
of Technology
New York University ~ University 1989 8.00 $677,520,000 46 5 $127,931,627 175 68 8 $1,937,871,000
North Carolina State ~ University 1984 8.00 $509,841,000 102 44 $5,368,620 276 98 20 $1,500,204,000
University
North Dakota State University 1995 2.00 $145,699,000 46 2 $1,389,943 24 15 2
University
Northeastern University 2000 $160,300,000 4 4 $556,240 123 168 4
University
Northern Arizona University 2008 1.00 $52,899,000 2 0 $40,549 50 19 0
University
Northern lllinois University 1988 1.00 $12,212,654 0 0 $0 8 4 0 $30,690,432
University
Northwestern University 11.00 $602,118,117 27 15 $257,009,819 211 119 8 $1,700,221,829
University
The Ohio State University 1990 10.00 $875,013,843 56 21 $7,972,860 458 404 18 $2,586,434,305
University
Ohio University University 1991 2.00 $53,303,000 2 0 $7,451,657 20 46 2 $173,512,000
Oklahoma State University 1995 5.00 $144,291,181 9 0 $2,944 486 21 19 2 $419,492 569
University
Oregon Health & University 1989 6.00 $381,022,964 109 13 $2,341,093 131 40 6 $1,069,829,530
Science University
Oregon State University 1980 $272,433,000 84 15 $4,019,832 7 43 3 $796,986,000
University
Penn State University ~ University 1989 6.50 $926,576,000 12 2 $1,300,058 164 147 7 $2,625,795,000
Portland State University 2005 2.00 $60,346,217 14 0 $744,204 12 5 1
University
Princeton University ~ University 1986 4,00 $337,897,030 28 10 $11,973,000 119 147 7 $753,879,946
Purdue Research University 1988 6.00 $644,581,000 78 48 $6,592,238 323 195 25 $1,929,440,000
Foundation
The Research University 2006 2.00 $477,000,000 4 2 $120,000 51 51 1
Foundation of the
City University of

New York

Disclosures

250

129

521
841

26

628

1,189

81
136

433

215

476

309
1,060

Adjusted Gross
Income

$47,480,722

$203,505

$408,393,600
$13,587,124

$4,500

$30,058,262

$13,799,753

$17,530,961
$8,063,988

$4,979,730

$10,591,368

$10,168,798

$202,208,271
$17,189,969

Adjusted
Gross Income

$10,711,540

$20,519

$127,826,828
$5,327,207

$1,389,494

$556,240

$40,549

$0

$7,776,333

$7,950,360

$7,451,657
$2,820,843

$2,126,173

$4,019,832

$1,279,100
$744,204

$7,139,240
$6,592,238

$120,000

Active
Licenses
and
Options

44

125

583
846

444

281

258

84

469

538

194

98

Issued
Patents

8

13

83
47

1

31

15

110

62

25

23

26

48

32
128

26

Running
Royalties

$14,561

$0

$123593,128
$3,309,576

$1,375,678

$10,549

$0

$254,270,193

$1,780,170

$7,299,446
$2,802,010

$843,750

$3,250,145

$448,010
$31,99%

$11,276,843
$1,778,093
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Name of Institution

The Research
Foundation for The
State University of
New York

Rice University

Rochester Institute of
Technology

Rosalind Franklin
University of
Medicine and
Science

Rowan University

Rutgers, The State
University of New
Jersey

The Salk Institute for
Biological Studies

San Diego State
University

Seattle Children's
Research Institute

Southern Illinois
University

St. Jude Children’s
Research Hospital

Stanford University

Stevens Institute of
Technology

Temple University

Texas A&M
University System

Texas Tech
University System

Type
of
Institution

University

University
University

University

University
University

Hospital/
Research
Inst.

University

Hospital/
Research
Inst.

University

Hospital/
Research
Inst.

University
University

University
University

University

Program
Start

1979

1998
1998

2004

2013
1989

1982

1997

2017

1993

1995

1970

2000

1984
1992

1998

Licensing
Full-Time
Equivalents

20.50

3.00
1.00

2.00
18.66

3.00

2.00

2.00

3.00

3.00

0.40

9.00

2.50

Total
Research

Expenditures

$921,019,531

$124,682,088
$49,413,000

$16,765,000

$26,661,357
$612,632,434

$100,730,000

$51,371,719

$124,000,000

$27,172,238

$410,700,000

$31,055,279

$172,108,007
$922,170,000

$237,017,000

Total
Licenses

49

10

39

28

15

143

44

Total
Options

13 $14,295,655

3 $1,810,841
0 $195,320

0 $0

0 $275,000

3 $14,445,129
0 $1,667,156
1 $518,412

1 $1,230,000
1 $1,057,355
2 $13,332,290

34 $41,000,000

2 $28,500

4 $559,359
23 $7,475,536

14 $925,400

Gross License
Income Received

Disclosures
238

84
23

24
187

39

2

35

27

46

560

36

67
194

148

New Patent
Applications

125

30
23

24
91

16

34

13

19

299

15

28
235

53

Start-
Ups

12

Total
Research
Expenditures

$2,781,189,273

$384,999,400
$146,194,000

$1,895,953,434

$157,050,486

$215,923,204

$1,136,400,000

$499,892,844
$2,720,362,000

$718,698,000

Adjusted Gross Adjusted
Disclosures Income Gross Income
803 $32,290,711 $14,289,986
298 $3,149,579 $1,810,841
65 $626,320 $195,320
$0
$275,000
520 $57.210,134 $13,248,458
$1,563,449
105 $1,620,998 $518,412
$1,230,000
77 $3,817,042 $1,053,007
117 $35,373,911 $13,074,900
1,509 $178,867,694 $41,000,000
$28,500
267 $1,453,012 $559,359
642 $20,366,820 $7.439,827
373 $2,001,588 $876,512

Active
Licenses
and
Options

465

10

7
1,005

195

20

240

3

65
480

67

Issued
Patents

86

28

Running
Royalties

$7,141,709

$19,934
$150,000

$61,500
$13,126,169

$406,117

$0

$999,011

$2,274,956

$1,500

$70,883
$5,691,714

$539,842
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Name of Institution
Tufts Medical Center

Tufts University
Tulane University

The UAB Research
Foundation

University of
Arkansas for Medical
Sciences

University Hospitals

University of Akron

University of
Alabama

University of
Alabama in
Huntsville

University of Alaska
Anchorage

University of Arizona

University
of Arkansas,
Fayetteville

University of
California System

University of Central
Florida

University of
Chicago
University of
Cincinnati

University of
Colorado Anschutz/
Denver

2018 Licensing Activity Survey

Type
of
Institution

Hospital/
Research
Inst.

University
University
University

University

Hospital/
Research
Inst.

University
University

University

University

University

University

University

University

University

University

University

Program
Start

1993

1978
1985
1987

1994

2010

1995

2006

1999

2011

1988

1990

1979

1985

1986

1983

Licensing
Full-Time
Equivalents

1.00

7.00
3.00
450

2,00

2.00

0.60

0.50

1.00

1.00

8.25

8.00

85.75

5.00

12.00

2.50

15.00

Total
Research
Expenditures

$72,335,000

$184,867,873
$137,247,334
$588,207,000

$60,884,502

$249,000,000

$32,582,365

$71,992,000

$84,497,406

$16,334,600

$687,066,000

$175,498,000

$4,812,000,000

$215,332,000

$353,490,059

$257,085,408

$473,337,165

Total
Licenses

5

12
1

1

94
38

282

Total
Options

0

Gross License
Income Received

$190,784

$4,793,033
$1,873314
$6,078,855

$1,790,213

$196,000

$211,085

$48,000

$62,784

$0

$4,141,604

$1,768,687

$199,318,000

$1,357,921

$4,434,833

$495,070

$29,000,000

Disclosures
22

50

100

34

62

62

50

52

275

43

1,684

110

127

125

177

New Patent
Applications

12

27

43

21

26

63
25

135

32

1,394

58

74

65

255

Total

Start- Research

Ups Expenditures

1 $220,410,000

3 $557,449,433
2 $435,232,520

9 $1,687,883,000

3 $167,254,975

6 $132,725,663
0 $197,823,000

2 $243,291,441

0 $47,047 482

16 $1,913,730,000

5 $478,308,846

9 $13,777,000,000

0 $691,342,000

8 $1,064,278,186

2 $712,311,724

Disclosures
60

185
17
265

==

102

183
162

126

17

786

155

4,949

309

380

341

Adjusted Gross

Income
$2,628,387

$15,253,927
$5,544,489
$19,543,901

$5,116,526

$397,845
$243,930

$1,125,813

$0

$8,394,425

$4,439,359

$441,771,070

$6,605,616

$18,414,790

$1,536,912

Adjusted
Gross Income

$137,050

$4,786,002
$1,873,314
$5,703,529

$1,768,407

$196,000

$211,085

$48,000

$62,784

$0

$3,787,479

$1,763,414

$198,075,000

$1,357,921

$4,254,546

$407,925

$28,950,000

Active
Licenses
and
Options

29

92
51
283

53

56
26

427

409

2,403

151

306

209

179

Issued
Patents

1

34

19

10

32

58
17

36

35

571

44

31

25

40

Running
Royalties

$2,054

$1,344,626
$1,543,329
$3,476,902

$788,824

$1,085
$40,000

$62,784

$0

$1,650,700

$1,748,087

$51,917,000

$1,021,199

$3,765,136

$70,867

$27,000,000
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Type Licensing Total
of Program  Full-Time Research Total Total Gross License
Name of Institution  Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures
University of University 1993 5.00 $506,574,677 40 13 $2,284,721 178
Colorado Boulder
University of University 1987 410 $176,303,000 15 7 $727,754 71
Connecticut
University of Dayton ~ University 1984 1.00 $146,769,000 4 $1,009,307 19
University of University 1997 3.00 $145,389,000 8 0 $77,364 47
Delaware
University of Denver ~ University 2004 1.00 $30,500,000 1 0 $105,500 5
University of Florida ~ University 1983 12.50 $657,891,384 176 52 $44,912,517 360
University of Georgia ~ University 1979 6.70 $453,249,000 110 64 $10,562,657 225
University of Hawaii ~ University 1987 2.86 $295,860,252 12 2 $150,172 4
University of University 1996 $178,400,000 8 0 $43,008,267 73
Houston
University of Idaho University 1986 2.00 $111,589,893 5 2 $1,657,966 21

University of lllinois, $1,014,399,000 77 15 $30,351,886 331
Chicago and Urbana

Campuses

University 1981 9.59

University of lowa $470,246220 40 11 $1,728.218 143

Research Foundation

University 1975 4.00

University of Kansas ~ University 1994 5.00 $249,753,954 66 3 $10,244,053 64
University of University 1984 6.00 $309,410,464 14 1 $2,345,029 101
Kentucky Research

Foundation

University of University 2012 1.00 3 $22,017 19
Louisiana at

L afayette

University of University 1996 3.00 $176,655,000 10 4 $2,993,130 83
Louisville

University of University 1994 10.30 $651,014,000 2 20 $145,911,263 206
Massachusetts

Boston

University of Miami~ University 1989 240 $345,725,436 13 8 $6,902,926 81
University of University 1982 11.00 $1,547,966,413 166 52 $11,845910 484
Michigan

University of University 1957 19.50 $982,034,000 177 52 $16,133,707 400

Minnesota

New Patent
Applications

190

42

75

205
38
34
63

160

39

44

62

15

42

162

%

183

195

Start-
Ups

5

Total
Research
Expenditures

$1,823,196,412

$544,059,000

$398,572,000
$428,186,690

$84,163,957
$1,867,803,913
$1,319,026,000
$863,860,779
$509,449,000

$323,584,501

$3,013,657,000

$1,357,766,207

$720,970,587
$875,726,659

$536,697,000

$994,797 436
$4,423,923,736

$2,869,958,000

Disclosures
578

201

50
148

1,012
615
143
197

59

1,098

387

215

208

56

252

21
1,356

1,208

Adjusted Gross

Income
$7,412,800

$2,933.215

$1,173,815
$253,100

$344,659
$128,531,900
$24,967,276
$800,771
$105,142,725

$2,752,921

$92,860,448

$6,185,412

$30,546,974

$13,456,125

$55,717

$3,501,339

$23,904,611
$45,766,151

$79,473,896

Adjusted
Gross Income
$2249,249
$706,491

$1,009,307
$77,364

$105,500
$44,822,516
$9,952,869
$137,626
$43,008,267

$1,480,076

$30,147,881

$1,695,685

$10,229,857

$2,345,029

$22,017

$2,980,222

$145,889,450

$6,902,926

$10,739,232

$15,722,637

Active
Licenses
and
Options

302

103

62

1,950
1,293
12
34

44

561

216

184
13

67

297

170

829

859

Issued
Patents

23

39

128
33

32

9%

21

31
23

21

73

169

11

Running
Royalties

$1,076,257

$84,677

$77,364

$100,000
$41,527,239
$9,937,192
$92,072
$42,893,696

$1,657,966

$27,607,575

$686,053

$8,533,338

$2,345,029

$22,017

$38,782

$43,124,823

$6,524,625

$9,502,553

$8,490,447



AUTM 2018 Licensing Activity Survey

Active
Type Licensing Total Total Licenses
of Program  Full-Time Research Total Total Gross License New Patent  Start- Research Adjusted Gross Adjusted and Issued Running
Name of Institution  Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures  Applications Ups Expenditures Disclosures Income Gross Income ~ Options  Patents Royalties
University of University 1992 3.00 $72,175,000 0 0 $329,904 9 8 0 $231,045,000 4 $12,166,463 $171,494 21 3 $103,612
Mississippi
University of University 1987 11.30 $336,683,633 61 25 $1,996,104 170 82 4 $989,958,940 578 $25,241,991 $1,986,979 314 41 $966,691
Missouri, all
campuses
University of University 1992 10.00 $465,745,166 45 8 $5,614,591 204 233 7 $1,355,684,372 561 $11,453,166 $5,264,969 262 65 $4,764,586
Nebraska
University of Nevada, ~ University 2005 2.50 $91,068,000 9 1 $361,064 4 13 0 $220,178,000 155 $905,899 $361,064 43 10 $0
Las Vegas
University of Nevada, ~ University 2000 1.00 $70,690,172 3 4 $377 597 23 10 1 $219,226,563 61 $930,878 $377,597 35 12 $309,597
Reno
University of New University 1997 5.00 $107,954,361 159 0 $1,079,533 4 1 0 $314,813,529 166 $2.770,194 $1,079,533 714 4 $172,211
Hampshire
University of New University 1995 420 $251,322,500 10 42 $1,470,078 107 3 11 $737,467,987 323 $4,652,523 $1,432,287 81 51 $209,599
Mexico, Science &
Technology Corp.
University of North University 1985 14.00 $849,197,038 76 14 $7.418,277 183 109 5 $2,471,621,489 543 $15,482,464 $7,087,718 417 70 $923,461
Carolina at Chapel
Hill
University of North University 1993 2.00 $39,799,049 0 6 $152,361 40 82 2 $115,181,113 129 $326,703 $152,361 30 27 $49,437
Carolina at Charlotte
University of University 2015 2.00 $16,955,000 8 $67,000 4 1 1 $49,485,000 20 $67,000 8 0
North Carolina at
Wilmington
University of North University 2015 1.00 $30,430,338 3 3 $1,000 52 12 2 $1,000 4 6 $0
Texas in Denton
University of North University 1999 1.50 $45,422,754 4 0 $17,336 12 6 1 $134,422178 4 $62,802 $17,336 35 1 $2,336
Texas Health Science
Center
University of University 2002 0.10 $39,500,000 2 0 $21,500 10 3 1 $116,400,000 31 $70,700 $21,500 1 2 $21,500
Northern lowa
University of Notre University 1999 1.00 $219,993,000 22 1 $489,517 142 22 10 $635,032,000 288 $1.172,392 $477,836 119 24 $256,017
Dame
University of University 1984 4.00 $192,970,610 7 0 $2,063,593 86 43 1 $599,029,606 210 $8,776,842 $1,124,669 56 21 $1,475,310
Oklahoma, all
campuses

University of Oregon ~ University 1992 425 $79,148 267 1,146 0 $9,175,074 43 13 1 $227,071,159 93 $26,762,179 $8,998,835 1,309 9 $872,974
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Active
Type Licensing Total Total Licenses
of Program  Full-Time Research Total Total Gross License New Patent  Start- Research Adjusted Gross Adjusted and Issued Running

Name of Institution  Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures  Applications Ups Expenditures Disclosures Income Gross Income ~ Options  Patents Royalties
University of University 1986 16.00 $990,348,424 138 38 $68,910,930 359 132 18 $2,851,164,801 1,120 $149,932 547 $68,715,777 943 107 $3417,743
Pennsylvania
University of University 1992 7.80 $808,082,000 125 37 $4,094,949 363 101 23 $2.299,091,000 1,006 $12279,588 $3,938,852 521 98 $1,585,954
Pittsburgh
University of Rhode  University 1991 2.00 4 0 $341,676 14 5 0 54 $494,328 $341,676 29 8 $20,080
Island
University of University 1980 425 $382,566,000 19 4 $1,521,385 141 44 3 $1,097,691,000 389 $34,441,639 $1,494718 160 45 $835,190
Rochester
University of South University 1995 2.00 $61,155,119 1 0 $213,331 35 21 2 $182,185,668 9% $4.681,405 $213,331 19 5 $213,331
Alabama
University of South University 1993 1.50 $231,300,000 3 1 $74,541 58 49 1 $649,241,000 180 $327,805 $74.391 85 37 $37,471
Carolina
University of South University 2006 0.00 $15,702,000 1 0 $0 5 8 1 $0 1 6 $0
Dakota
University of South University 1990 7.55 $591,973,000 75 52 $3,261,148 206 107 10 $1,675,314,000 587 $7,226,480 $3,261,148 442 121 $2,080,291
Florida
University of University 1971 12.00 $891,625,000 40 7 $5,964,849 244 119 15 $2,358,813,735 739 $22,643 524 $5,875,845 297 66 $5,454,839
Southern California
The University University 2013 2.00 $12,400 3 1 $24,865 6 10 3 $121,034,400 20 $281,572 $24,865
of Southern
Mississippi
University of University 1983 7.00 $417,295,547 13 7 $4,762,376 185 43 4 $1,101,881,361 491 $6,822,038 $4,691,847 160 29 $456,936
Tennessee
University of Texas University 1985 52.07 $2,943,184,036 235 49 $55,659,446 858 440 35 $8,526,360,097 2,674 $327,929,488 $54,889,527 1,390 246 $32,941,999
System
University of Toledo  University ~ 1994 2.00 $50,320,000 13 1 $1,847,870 64 26 1 $150,369,000 203 $8,122,913 $1,847,870 115 19 $1,207,487
University of Utah University 1968 13.00 $552,306,000 24 10 $9,023,724 180 67 8 $8,805,262 334 61 $7,099,089
University of University 1998 1.00 $136,000,000 5 1 $436,000 43 10 2 $397,000,000 139 $1,251,721 $414,500 46 10 $166,700
Vermont
University of Virginia ~ University ~ 1977 6.50 $551,761,000 61 16 $2,429,938 213 83 3 $1,418901,000 623 $13,059,927 $2,407,555 438 59 $1,256,300
Patent Foundation
University of University 1983 11.00 $1,323,000,000 344 8 $22,442 267 253 118 10 $3,900,042,000 955 $58,387,302 $22,306,840 1313 101 $5,233,123
Washington/
Washington

Research Foundation



AUTM 2018 Licensing Activity Survey

Name of Institution

University of West
Florida

University of
Wisconsin-
Milwaukee Research
Foundation

University of
Wisconsin-Madison/
Wisconsin Alumni
Research Foundation

University System of
Maryland

Vanderbilt University
Virginia
Commonwealth
University

Washington State
University

Washington
University in St.
Louis

Wayne State
University
West Virginia
University

Western Michigan
University

Whitehead Institute
for Biomedical
Research

Wistar Institute

WiSys Technology
Foundation

Type
of
Institution
University

University

University

University

University

University

University

University

University

University

University

Hospital/
Research
Inst.

Hospital/
Research
Inst.

University

Program
Start

2007

2000

1925

1987

1990

1994

1985

1986

1988

1999

2005

1987

1991

2005

Licensing
Full-Time
Equivalents

0.00

3.00

21.00

12.50

11.50

3.00

6.00

10.00

2.00

2.00

0.50

5.00

3.00

1.00

Total
Research
Expenditures

$34,257,318

$54,919,533

$1,209,238,000

$1,148,665,858

$727,388,821

$246,190,000

$196,802,912

$732,899,000

$238,859,000

$103,982,176

$16,939,760

$41,232,000

$69,362,000

$20,277,733

Total
Licenses

0

1

65

28

68
13

20

105

0

1

47

3

Total Gross License
Options
0 $640
2 $21973

13 $18,600,000

29 $5,622,857

13 $15,762,618

6 $2,700,847

20 $3,195,577

13 $11,247,813

5 $956,111

0 $58,706

1 $68,397

4 $7,722,340

12 $22,206,000

1 $148,626

Income Received

Disclosures
0

46

387

341

213

134

92

210

50

60

9

14

57

69

New Patent
Applications

0

14

139

211

126
155

69

131

22

54

4

36

Start-
Ups

0

Total
Research
Expenditures

$167,754,044

$3,511,215,000

$3,262,552,302

$2,036,052,972
$707,652,824

$583,168,367

$2,040,067,000

$687,487,000

$310,354,887

$136,063,000

$201,683,000

$56,694,915

Disclosures

152

1,184

1,038

562
401

354

593

185

147

67

154

194

Adjusted Gross Adjusted
Income Gross Income
$640
$82,364 $21,973
$61,764,800 $18,459,000
$9,698,373 $5,445,035
$28,168,159 $14,798,513
$11,588,268 $2,669,528
$7.377,870 $3,178,610
$35,622,053 $11,052,239
$2,598,046 $956,111
$1,621,258 $58,706
$68,397
$14,870,728 $5,492,787
$61,807,000 $20,630,000
$644,641 $148,626

Active
Licenses
and
Options

0

37

654

446

679
191

447

642

67

34

1

221

13

Issued
Patents

0

158

70

59

23

38

38

Running
Royalties

$640

$9,675

$14,670,000

$921,017

$2,708,757

$1,580,694

$2,631,363

$2,949,261

$113,022

$42,744

$67,397

$5,863,894

$19,985,000

$7.293
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Active
Type Licensing Total Total Licenses
of Program  Full-Time Research Total Total Gross License New Patent  Start- Research Adjusted Gross Adjusted and Issued Running

Name of Institution  Institution Start Equivalents Expenditures Licenses  Options  Income Received  Disclosures  Applications Ups Expenditures Disclosures Income Gross Income  Options  Patents Royalties
Woods Hole Hospital/ 2007 2.00 $185,240,777 1 0 $1,312,000 87 8 0 $550,540,777 94 $2,077,906 $1,312,000 17 10 $312,000
(Oceanographic Research
Institution Inst.
Wright State University 2001 0.00 $59,379,000 5 0 $23,060 8 13 1 $23,060 0 2 $60

University




LAY

()

autm

Transforming Ideas into Opportunities

About the Survey

AUTM invited 312 US institutions — universities and colleges, hospitals and
research institutions, national laboratories and third-party technology investment
firms — to participate in the AUTM 2018 US Licensing Activity Survey. AUTM
received 198 completed surveys, for a response rate of 63.5%. Respondents for
2018 comprised 170 universities, 27 hospitals and research institutes, and one
technology management firm. The numbers from these institutions reflect the
significant role played by technology transfer in today’s innovation economy.

Most of the data collected in this survey is also available in AUTM’s Statistics Access
for Technology Transfer (STATT) Database. To access this searchable database of
more than 28 years of academic licensing data, visit www.autm.net/statt.

Suggested Citation

AUTM report titled AUTM US Licensing Activity Survey: 2018, A Survey Report
of Technology Licensing (and Related) Activity for US Academic and Nonprofit
Institutions and Technology Investment Firms can also be referenced by its
abbreviated title, AUTM US Licensing Activity Survey: 2018, editors Grant Allard,
John Miner and Ragan Robertson.

About AUTM

AUTM is the nonprofit leader in efforts to educate, promote and inspire
professionals to support the development of academic research that changes
the world and drives innovation forward. Our community comprises more than
3,000 members who work in more than 800 universities, research centers,
hospitals, businesses and government organizations around the globe.







80N
aU

Transforming Ideas into Opportunities

One Parkview Plaza, Suite 800
Oakbrook Terrace, lllinois 60181

Phone: +1 847 686-2244
info@autm.net

@00




