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Foreword

I£ Ul 06 OA EAA TRstahrurt S&ockafiedHad yodt #
dog vaccinatel for kennel cough or used fluoridated toothpaste,
Ui 66 0A AobpAOEAT AAA OEA AEOAAO AAI
University research is why we are able to search Google or swallow
Allegra to ease an attack of allergies before playing a nice game of
golf on lush, green Bermuda Gras$kead this book to learn more
about how U.S. researchuniversities manage the inventions and
patents that are the result of billions of dollars of federal funding

This book is a compilation of two years of selected and updzd
articles from my now-retired blog, "Tech Transfer 2.0."l share my
experience gained from four years of working at a large research
university in a university's technology transfer office. A technology
transfer office is an administrative unit. Its chater is to manage a
university's patent portfolio and other intellectual property created
in university research labs.

After a few years of explaining my new profession of university
technology transfer to friends, relatives and other intelligent people,
| realized that although all of us touch, use and benefit from
university research on a daily basis, few people know how, exactly,
their tax dollars eventually morph into a useful product, a new plant
line, advances in genetic research, new vaccines and rao

Most research universities in the Wited States and Canada have
a technology transferoffice. 4 EAU8 OA AOOU bl AAAOS
federal government pours billions of dollars into university research
labs. Each year university scientists create thosands of new
inventions, some of which are patented and thenlicensed to
companies to help them development new products.



(AOAGO EIT x OEA O1 EOAOOCEOUde@AAE O
agencies fund basic research on campus. Professors and graduate

students come up with breakthrough ideas and new inventions
xEEAE OEAU & Oi Aii U OAPI OO0 OIi
office. Businesses and startups who wish to create a new product or
service using a university patentx | OE xEOE OEA
technology transfer office tonegotiate and sign a contract with the
university for patent rights.

| learned theropes insidethe technology transfer unit of a large
research university. The evolution of myerception of the sprawling
world of university research followed a perhaps predictable arc. My
first year, | was new to the entire notion of university technology
transfer. | wasfascinated by the rich and complicated interplay of
new technologies, intellectual property marketing and the rich soup
of on-campus innovation that bubbledon our well-funded, palatial
campus.

Now, | had been an undergraduate ahis very same university
years before, and my rémmersion into the campus as a humble staff
member was a bit of a shock. By accepting a jobrimJ A1 I A |
technology transfer office, | morphed from being a cosseted (in other
words, paying) undergraduate customer into a small cog in a rusty
and somewhat bent administrative unit. In other words, | gained a
front-row seat at the sausage factory,observing what U.S.
universities do with the results of taxpayer funded research.

My second year inthe technology transfer unit | had learned
enough to feelconfusedand at times, a bituneasy. My previous job
had been in product development insidea large, famously paranoid
technology company. In that particular culture, a product manager
who failed to document and describe the flaws in our product or
business strategy was failing at her duties.

OEAE

ol



there was aresounding silencewhen it came to business strategy
and customer satisfaction. We simply never spoke about whether
customers -- university faculty, students and businesses- were
happy with our services If we discussed wokplace issues, critical
topics -- for example, whetherour current contractual agreements
for patent rights were effective -- were kept off thediscussiontable.
| found the silencepuzzling and counterproductive. (Although
this is not the case at everyniversity), aur director would warn us
ET OOA£EE 1 AAOCET cOh O$1 11 Galbf@AOOEIT
will lose our jobsd Why would we would lose our jobs if we
AOOAT POAA  OI AdGi 1 6A 100 OOOAOAC
improvement create more, raher than less job security?9 1 0611 OA
my struggles with these questions running throughout several of the
essays in this book.
This warning to let sleeping dogs lie eventually became
something | got used to hearing.Eventually, the best explanation |
could come up with was that the reason this particular tech transfer
AEOAAOI O AT OI' A ET OEOO 1T &£/ OEEO OAEI
face the merciless rigor of a hard bottom line. nl industry, a
AT T DPATUBO AOOOT I AOO Oi OWeakdisingss OEAE
strategy AAT 8O OAI AET OAAOAO &l Odirdeti T 11
OEOAAO O1 A AT 1 DAT UG GoeigOOOOA AT A Al
In contrast, our university technology transfer units did not rely
on the dollars and continued patronage of happgustomers. Instead,
we were financially supported by the university budget. The result
was that there wasmore incentive for people of acertain mindsetto
protect the status quo, to fight transparency, todefend the
incumbent technology transfer model.



End of third year: by now | was a fulblown skeptic. | was still
fascinated by the complex ecosystem that surrounds the intersection
between university, government and industry and converges in a
OT EOAOOEOUGO OAAE OOAT O Aghed byGrheE O 8
wealth and diversity of inventions that flowed into our office on a
weekly basis.

What troubled me was a sense of disconnect. A feeling that |
was living behind the wall of a totalitariancountry where there was
a lot more nuancel, unflattering and contradictory than what the
state truth could allow. A culture of organizational secrecy
permeated our office dealings

The cone of silence extended outside of our office. &hnext
administrative official one rung higher on the organization ladder
xAO 1T 060 AT 00660 Al OOh OEA eadird 0O0I
physics professor whose career was spent in the cushiony confines
of an academic research lab. The VP of Reseawhs arotund,
dignified fellow who somehow found himself thrust to the helm of a
diverse and complex, 300+ employee administrative unit.

In spite of (or perhaps because of) the daunting mirarmy of
employees in his tract of administrative land, our Vic® OT OT 008 O £
love remained the heavens Literally. He was frequently out of the
country viewing the stars at the Arecibo Space Laboratory in Puerto
Rico. We caught a glimpse of his celestial presence once a year, on
stage at our annual holiday partywhere he urged us to keep up the
good work. (A AEAT 60 EAOA OEiIi A O OEEITE
research administration, let alone the bumpy journeys of new
inventions to the world off campus.

4EEOA UAAOSB y AT O1 AT60O EAED 1 U
information on the whole technology transfer ecosystem. The



writings of a few inspired experts helped me make sense of the silent
pi AAAO AT A 1T CEAAT 1 AAPO OEAO AEAI
University of Washington meticulously digs into the legal and
regulatory frameworks that laid the groundwork for intellectual
property policies currently in play at many research universities.

Eventually, the right bookat the right time changed my life A
team of professos at Columbia Universitywrote Ivory Tower and
Industrial Innovation: Universitylndustry Technology Transfer before
and after the BayhDole Act Finally, | thought, a readable,
thoughtful and factual explorationthat explored the big picture and
debunked the tired rhetoric | head throughout the dayl

&1 OOOE UAAOS y AT O1I AT60O EAAD O
bursting to take part in the growing conversation about university
generated innovation that was growing in volume outside the four
walls of my office. | resigned my positin at Cornell and tentatively
starting putting my thoughts into a new Hog | called04 AAE 4 OAT O
2.00which is the basis for this book.

At this point, | should pause and make it clear that the intent of
both my original blog articles, and now this bookis to respectfully
and fairly explore better ways to bring university research to the
people that need it. Many university administrators and technology
OOAT OEAO DPOT AAOGOET T AI O AOA AADPAAIT A
many, and have been inspired by theprofessional approach.

As a profession, tech transfer staff are dedicated to carefully
managing the patents under their stewardship. Many tech transfer
directors and Vice Provosts of Research are transparent, fully
engaged and committed to the welbeing and professional
advancement of their employees. In fact, if their universities would
support them in taking bolder action, these are the people who have



OEA T AAARAOOAOU AAEI EOU AT A OEOEIT O
strategies forward.
In hindsight, a few years later, | can see thaty front-row seat
at the tech transfer sausage factorywas not a bad thing. True, you
T AOAO OEAx OABOACA OEA OAI AmighhU AC.
have a hard time restraining yourself form lunging to yank
unsuspectinggrocery store shoppersback as they reacHor a deadly
packet of Italian sausag8 4EAOQB8 O Oakew Persiha OEAA
sausage factorg (1T xAOAORh OEAOABO Al O1 Al
stint on the front lines of tech transfer sausagemaking was that it
inspired me to take what | learned write about it, and share it with
the rest of the world.
| write to break the silence, to fill in the missing gaps in the
story. And perhaps lam a naturatborn skeptic when handed
received wisdomA AEAAO ) 30A OAI OAOAT 61 U AA;
years. | suspectmy first words as achubby toddler were probably
the phrase@vait, OAT 1 1T A xEU Ui & OEET E OEAOe
Behind these essays beats an idealistic and hopeful heart. |
believe that our North Ameican university research model is a
national treasure that earns back our public investment several
times over. To keep this system alive and well, federally funded
university scientific research needs public, respectful and informed
dissent. My hope ighat if you read this book, you will feel better
equipped to draw your own conclusions and find your own answers
to the big questions. *Who* exactly, should benefit from tagayer
funded university research, and *what*, exactly, is the best way to
make that happen?
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Introduction

The big picture: why should | care about university
research?

Oncel had a hard-nosed boss. Wen anyone on our team was
scheduled to presenttheir work to an external audience he would
sit impatiently through their dress rehearsalpresentation and then
attheend AAOROIWODI 1T [T AR xEU i Biuthe ) AA
was right.

Why should you care abut university research and how
universities manage theirresearch andpatent portfolios? Here are a
few reasons.

Your quality of life, national security and h ealthcare:
Federally funded basic research at universities is a gift that keeps on
giving. Unwersity research led to the development of the World
Wide Web, Google, DNA sequencing, fiber optics, GPS and laser
technologiesand more.

Because university research is the bedrock of the future:
Universities and colleges perform about 14% of all U.K&D? High-
growth fields such as nanotechnology and biotechnology are
increasingly reliant on university research. Individual universities
own a growing number of patented "building block" nanotech and
biotech inventions
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{l Universities own more than wo-OEEOAO 1T £ AOOAT OE
Al T AES6 1T ATI'OAAE PAOAT 60
1 Universities own 18% of core patents in biotech, plus an

increasing number of oncefreely shared biological research
materials®

To aid product development and technology innovation:
As large orporations shut down their own internal R&D labs,
companies increasingly rely on scientific insights and technological
breakthroughs from publicly-funded university research. In new
patents filed by companies, a whopping fifty percent of citednd
relevant patents are ownedby universities. In contrast,only 27% of
cited patents in industry patent applications came from other
companies(.3

Humanitarian reasons: In the past, cell lines, plant materials

and software were once informally shared between reearchers.

4T AAuh 1100 O1 EOCAOOEOEAO OANOEOA

Il COAAT AT 06 xEEAE Oi i AOCEI AO ET O 1 OA
to any resulting follow-on inventions or new technologies.
Sometimes plant lines created by university plant breegrs are

patented and licensed to giant seed companies.

) £ Ul 06 OA AT Shnie OrivdksBidd Adkditdadyfor a

startup to license the rights to a universityowned patent; some
complicate matters with fees and contractual clauses that may
negatvAl U Ei PAAO A OOAOOOPEO AEOOOOA b
would-AA AT OOAPOAT AOOO AAAlT xEOE EO A
thru clause gives the university the right to claim royalties from any

second and third generation products that may involve he

university patent. Some universities take significant chunks of
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equity that shrinks the size of the equity pie available for future
investors and employees.

If you are, or are planning to become a university
professor, graduate student or staff membe r: When you
signed your employment contract, you agreed to give the university
rights to any new technology or invention that you create during the
tenure of your employment. The good news is that the university
will pay your patent fees. But if you pla to create a product or new
company from work independent of your university employment,
tread carefully.

O#0U 1100 1T &£ EOO AdimedBddollarsl UT OC
We pay taxes; the government passes some of that money to
universities in the form of grants to individual scientists and
researchers. The federal government pays for roughly 60% of the
research that takes place on campus, or about $32 billion a year.

Because E §j@sOtoo risky no t to know more. We know little
about the real downstream impact of university-owned patents on
the downstream advancement of science, technology and knowledge.
Some data is available but not necessarily utilized by policymakers
and university administrators. Ignorance is risky.

A National Academy of Science leses Magazine position paper
described it well:

"...Universities have been naively viewed as "engines" of
innovation that pump out new ideas that can be translated
into commercial innovations and regional growth. This has
led to overly mechanistic nationaand regional policies that
seek to commercialize those ideas and transfer them to the
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private sector. Although there is nothing wrong with policies
that encourage joint research, this view misses the larger
economic picture: Universities are far morenportant as
the nation's primary source of knowledge creation and
talent...”

These are reasons that | care In the following pages, | explore
these concerns. Hpefully a few of themhave sparked your interest.
. Agbh 1 AG8O 1 1TO0A 11 O OEA DPAI BIA |
7TET 860 xEIle 51T EOAOOEOU OAAE OO
In a sense, all of us are stakeholders in the R&D process. In the
Ol EOAOOEOU 20%$ AAT OUOOAI h ) B80OA OAI
consider to be the leading stakeholders in the process. Clearly there
are more people impacted and involved who are nomentioned
explicitly here.
1. University researchers, faculty and grad students.
Most of the inventions that eventually become patents are
created by faculty and students in engineering and science

departments or in medical schools.

2. Businesses and startups. Companies might sponsor a
particular research project in a university lab. Companies and

OOAOOO6DPO 1 EAAT OA PAOGAT 6O &EOT I A
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3. University administrator s. Most tech transfer units
have a director of daily operations; higher up the ladder is a
Vice Provost of Research, then a Provost of academic affairs.

4. Federal research funding agencies. In the United
States, the federal funding agencies keep wmirsities afloat
by giving faculty research grants Six federal agencies
provide almost 98% of the funding for academic R&D
support: the National Institutes ofHealth (NIH), the National
Science Foundation{NSF) the Department of Defense(DOD),
National Aeronautics and Space AdministrationNASA) the
Department of Energy (DOE) and the Department of
Agriculture (DOE)

5. Government officials and policy makers.  This
group includes senators, house representatives and also
state and regional economic dezlopment officials.

Each group of stakeholders has their own unique goals
concerns and incentives. In more details, A O A &ad thexvarious
groups ofuniversity technology transfer stakeholders care about:

1. University researchers, faculty and grad students
9 Getting tenure
I Getting research funding
9 Getting published

1 Protecting their academic freedons to conduct innovative
research, publish it freely, and collaborate with other
researchers
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9 Achieving professional recognition and advancement (at most
universities, patents and licensing deals do not count
towards tenure or promotion). Broad broadcasting of
research is key, not licensing revenue earned.

9 Having their industry research partnerships run smoothly
with  minimal administrative overhead, restrictive
contractual clauses and fees

1 Having freedom to share data or biological materials with their
peersat other research institutionsif they choose to

9 Having academic freedom to publish research and data quickly
and without restrictions imposed by nondisclosure
agreements or contractual restrictions.

91 Building a vibrant research lab full of graduate students
2. Businesses and startups.

9 Keeping abreast of emerging, cutting edge research that takes
place in university labs.

| Having hasslefree acces01 OT EOAOOEOU OAEAT O
informal conference settings and via formal research
collaborations

9 Avoiding bureaucracy and excessive negotiations when
arranging collaborations with faculty scientists

1 Being able to license a university patent quidy with a
minimal negotiations, contractual requirements and fees

T(Al D TACIi OEAOGETI C OEA [ AUA | &£ A
beehive ofdifferent administrative units
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) £ OEAUGOA & O A1 OOADPOAT AGOO A
priced access to universitypatents with minimal contractual
restrictions

3. University administrators
T- ATAGCET ¢ OEAEO AAPAOOI AT 660 AT OC
9 Efficiently managing the administrative process involved in

receiving federal research grants ad industry research
sponsorships

1 Attracting the best and brightest university scientists

9 Maintaining their university rankings by excdling on key
performance metrics such as faculty productivity, staff
diversity and research funding

1 Avoiding public scandals involving faculty conflict of mterest.
For example, universities suffer bad PR if a company funds
faculty research and the resulting research is corrupt or
partially complete, but is used tosupport a pharmaceutical
IO O AAAAT AT I PATUBO Al AEI O

9 Maintaining positive connections to indwstry and to their
O1l EOAOOEOUGO Axkskl OAT O Al OiTE bIi

4. Federal research funding agencies.

1 Ensuring that their allocated funding continues

{ Figuring outhowto AAOO OPAT A OEAEO 1 OCAT E
give the appearance of promoting critical andvaluable
scientific research.
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1 Deciding which submitted grant applications merit the grant
funding awards

1 Increasng the involvement of women and minorities in the
scientific research and engineering fields

How does a bit of breakthrough research totter frm its
university research lab to wind up in a sleek, commercial product?
4EA AT OxAO EO OEAO OEAOAS8O 11 OEITC
slippery things that bounce around in a random, decentralized
fashion. The reality is that most university research flows to the
world off campus in a leaky and informal manner withoutthe aid of
formal vehicles such as patents and contractual arrangements.

Most of the content in this book addresses the formal university
technology transfer process. | use the term O £l O Al O1 EOA
OAAET T 11 CUto desedbe eEAffRAI, centrally managed
administrative process on campus. One important fact to keep in
mind is that the formal technology transfer channelis but one of
many different ways that research findsts way into productive use
off campus. Yet, the formal tech transfer channel, small as it may be,
is what gets much of the attention and administrative support.

The formal technology transfer process runs on patents; its aim
is to earn royalty revenue by licensing university patents to
companies. The formal process is centrally managed by an
AAT ET EOOOAOEOA AEOEOEIT AT A AAEET /
property policies.

Universities as innovation merchants

Most people know that university scientitss and students
conduct research on campus. However, not many people know that
universities patent this research, and then broker it out to
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companies in exchange for royalty payments from sales of any
products that might result. Modern universities are ptent brokers.
In 1979, all U.S. universities obtained a total of only 264 patents.
New U.S. patent applications filed increased from 6,500 in 2001 to
11,300 in 2009. Today, most U.S. research universities own a patent
portfolio of a thousand or two péents invented by university
scientists and researchers.
Big research universities harbor a secret world Tiled hallways
wind past dozens of stark, fluorescent lit chambers where fresh-
faced graduate students toil. Their boss? A professor who manages
what is essentially, a small R&D firm
Research grants keep university labs running Graduate
students and professors deliver th€ O 2 0% OEODAOGAHOOG 6
and academic papers | AAAOET 1T Alalnéhtect@ofy 8 1 1
or uncover ascientific AOAAEOEOI OCE OEAO080 AAAI
OEAEO O1 EOAOOEOUBO OAAETTIT CU OOAT ¢
How did universities z once the bastion of operended scientific
exploration -- acquire patent portfolios? With a few exceptions,
before the 1980s, most universitiesdid not own large patent
portfolios, nor did they monitor their research labs to identify
potentially commercially valuable patents.
In the United StatesO 1 A AebdyQuniversally used university
tech transfer model took root in 1984, formalized by a rw piece of
legislation called The BaykDole Act. The original intent of the Bayh
Dole Act of 1984 was to increase uptake of federally funded science,
to earn a better return-on-investment from public tax dollars
invested in university research.The pass@e of the BayhDole Act
i AOEAA OEA OOAOO 1T &£ OEA |ibbskd OT /
technology transfer university technology transfer process
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Before the Bayh Dole Act was passed, each federal funding
agency owned the results of its funded research. Unirgities
conducted scientific research but it was not theirs to claim. Since
AAAAOAT £EO1T AET C ACAT AEAO AEOT A xEAO
scientific research, much of what university researchers created was
not immediately commercially viable. Mos university research,
ground-breaking as it may be, takes years of additional development
before it can be put to work in a commercial product or process.

The long time lag between scientific insight and commercial
product -- before and after universities gained the right to patent
their research -- hasled to one of the most gibborn misconceptions
about the university technology transfer process That
misconceptionis that before the Bayh Dole Act, publicly funded basic
research languished, urused, urder the care of the individual
funding agency that sponsored it. This misconception has led to a
widely held, yet unproven assumption, that before individual
universities stepped in and began to obtain and broker patent
portfolios, on-campus inventions laiguished unused, hence
shortchanging the taxpaying public.

If you keep an eye on public debate about federalfyunded
OAEAT AAnh U1 6611 0061 ET O OEEO Ol bC
example. One university administrator glowingly testified to the
House of Representatives that the enactment of Baybole as
"representing the creation of a vast research enterprise that has
brought immeasurable and invaluable benefits to societ)}%"

A more disturbing example of the lack of understanding of the
value of university patents was recently played out in the U.S.
Supreme Court. Seed company Monsanto sued a soybean farmer for
patent infringement. 4 EA  AEA &imd @dsQhat he planted

10
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secondgeneration seeds derived from previous generations of
- T 1T OA paehtéd@enetically modified seeds.

In the ivory tower depicted in movies and popular culture,
universities would have protested the unfairness inherent in this
David and Goliath lawsuit. In this alternative universe- perhaps
more importantly -- university administrators would publicly
guestion the notion that a private corporation could patent a
genetically modified biological life form and also lay claim to
subsequent generations of tis biological life form. In reality, a
group of large research uiversities -- led by the University of
Wisconsin-- came out in publicsupport of Monsanto.

In an official amici curaiesubmitted to the U.S. Supreme Court,
Wisconsin et al. claimed that stringent enforcement of patent rights
on benefits all of us. Th& logic goes as follows: [before the passage
of the Bayh Dole Act}

G'here was no uniform statutory authority for federal
agencies to grant exclusive licenses for their patents. Indeed,
more than 25 different patent licensing policies existed
among variaus federal agencies. As a result, efforts to
commercialize patents held by the federal government were
frequently unsuccessful and the public did not benefit from
AAAAROO O1 OBAOA ET OAT OET 10856

held by the federal government were frequently unsuccessfal A O A
not backed by real evidence Yetvarious versions of thisstory have

stuck and continue to pass for truth. In this brief, 7 EOAT 1 OE1 &
support for Monsanto concludes with a flourish.

O 2 Adalfif the Court decided that thesoybean farmer had the
right to plant unpatented, secondgeneration seeds he
purchased] in this case would weaken patent rights for

11
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artificial, progenitive technologies and upset the flourishing
innovation system createcdy U.S. patent law through the
Bayh$ 1T 1 A ' AO AT A OAAETTI11 cU OOAI
A cynic could simplify this legalese and interpret this legalese as
in order to help the farmers, Monsanto has to sue the farmeréit the
time of this writing, Monsanto won the Supreme Court case. Nagw
EOC8 O OmddantoQitvdsted millions of dollars and years of
research to create this genetically modified soybean) 086 O Al O
that this particular type of genetically modified soybean has been
eagerly embraced bysoybean farmers and is now the most widely
used strain of soy bean used in commercial farmingWhat | found
disturbing about the case was not just the outcome, buihe fact that
these large research universities banded together to present anited
front that consisted of firmadherence to a prepatent party line.
This group of wellHfunded universities insist that strong
AT £ OAAT AT O 1T £# DPAOAT O OECEOO EO AO
OUOOAI AOAAOAA AU 5838 DAOATEDd 1 Ax
I OCAT EUAOQET T s stdfe®ent HoweverFa dodfact; 08 O
EAATTT CUS ) 060 NOE®@A pubito@de& Adt A OE
benefit from the fact that universities own valuable chunks of
federally funded inventions, technologies, geneticmaterials and
medicines. The reality is that nobody knows for sure.
My goal in writing this book was to question broadly held, yet
Ol pOT OAT OOOOOEOS AAT 6O b AlrmyE Al U
mind, the problem is not that people disagree.The prablem is that
too much of the discussion amongskey stakeholders consists of
defending the status quo.
The veil of silence that hangs low overuniversities protects
unproven assumptions Unproven assumptions begat faulty
technology transfermodels. Falty tech transfer models, to survive,
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must be shrouded from external assessment and protected from the
rigors of a hard bottom line, a truth my former tech transfer director
instinctively embraced.

Unintended consequence s

Life teems with unintended consequences. In 1848, Frédéric
"AOOEAOR A &OATAE AAITTIiEOO xOf OAq
habit, an institution, a law produces not only one effect, but a series
I £ AEEAAOO8 | £ OEAOA AEEAAOOR OEA

The most wellintentioned acts trigger unforeseen
consequences that can threaten a ondeealthy portion of an
ecosystem or living organism. Pharmaceuticals induce side effects.

Green energy has a dark side as photovoltaic batteridsach heavy
i AOGAT O ET O1 COI Orelirdwd Avay. xBirdsTare OE A U
sucked into windmills.

In the words of Frédéric , universityowned patents are a
OA1 AGEOGAT U 1TAx OAAO6 OEAO EAOA OTE
from the words of Bastiat). e passage of the Bayh Dole Aahd the
OAOOI ODEIGAOOBOU 1 x1 06 A& Oi Al O1 EOA«
process have introduced unforeseen consequences. Like an
intricate, decentralized and delicate regional weather pattern,
university research, federal funding dollars, and industry product
developmenttwine together to form arich and complexecosystem

This R&D ecosystem has existed for decades Llhiversity
AT CET AAOET ¢ AT A OAEAT AA AAPAOOI Al
Ol xA0OO806 )y T O6AAAR &£ O i1 O0A OEAT A
have exchanged inneative ideas with the rest of the world in a
decentralized and circular feedback loop.

0AT PI A0 O1 AAOOOGATAET ¢ 1T &£ OEA
technology transfer process is stymied by the widely held

13
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assumption that ideas travel in a straight line from lb, to the

Ol EOAOOEOUS8O OAAETTITGCU OOAT O&EAO O
01 AARO OEA 1 ACAl ODPOI OAA Otelsdedce of £ A
optics, or the behavior of light, was stunted for decades by scientists

who assumed that light travelled n a straight line. Like light

particles, ideas do not travel in straight lines.

University and industry scientists EAAD OP xEOE 11 A
work in a medium that is sometimes calleddT BAT OAEAT AAS8
science is the notion that knowledge exchangesflow freely,
informally, in many directions at once through several different
channels. Sientific papers have been, and remairone of the most
widely used channels of open science. So are conferences,
graduating students and launching them into the wod and open
sourced software written by university students.

Patents are not channels of open science. Nor are formal
contractual rights granted to a third party for use of a particular
patent. 4 EAO AT AOT 60 1 AAT OEAO bDPAOAT 6O
cases the right channel to use to get earhgtage scientific research
into a state that a company can invest in and make good use of. The
poi Al Ai T EAO ET OEA EAAO OEAO O1 A
transfer process injects unintended consequences intothe R&D
ecosystem.

Anew medicinel ECEO EIi POT OA 1T A AOPAAO
but also induceunintended and possibly even more problematicide
effects Formal tech transfer strategies rest on the unproven
assumption thatresearch needso be bundled into concrete units of
intellectual property, patents,in order to be useful outside the lab.
Unintended side effects, atbest, can be uncomfortable, atvorst,
deadly.

14
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What if one of the unintended side effects of the current
OO1T EOAOOE OU niodellisGhatbitAtdilies é3s@itial channels
of open science? If this is the case,given the vast difference in
volumes of knowledge flow,the bad news is that atents would be
no replacement for open science. Compared to decentralized, leaky
and non-exclusive channels of papers, graduates, conferences and
joint research projects, patents and patent licensesactually play a
minor role in transferring publicly funded scientific research to the
companies and people that benefit from it.

Nobody has the answes.

The BayhDole Act is not sacred, but was simply a bold and
experimental 30-year old piece of legislation. Today, after more than
30 years of experience, critics and proponents disagree whether the
current formal model of university technology transfe is helping or
hindering innovation. * 00 OEAOA8O 11 OA O OEA

The goal of this book is to raise questions. Some of the following
essays are practical in nature. Other essays point out flawed
assumptions that tend to permeate public discussions aut the
university tech transfer process. Finally, in the last few pages, |
broaden my focus and write about broader issues around innovation
such as organizational culture and fair trade electronics.

As you can see in the table of contenty, 8 O A edAtHD E A
collection of essays into major sections by topic area. Please feel free
to jump from section to section since the essays are not intended to
be read in a linear fashion.
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Chapter 1

University technology
transfer strategy

Innovation is lik e love: set it free and if it comes back to

Ui dh EOC8O | PAOOEAT T UQ UT 00O
Innovation is like love, aptly described by those old posters |

OOAA O1 OAA AO T U AAT OEOCOG60O 1 £EEAA

ATA EZ£ EO AT T A0 AAAE thhg forinhoddive E 08 O

Ol EOAOOCEOU OAAETTI1TCEAOR 11 O6A1T 1 Al
bl OOAO OEAO OEI O1 A EATC ET AAIPOO 1|
to take place, set it free, and if it comes back to yauwell zEO08 O 11 O

precisely yours, butAO 1 AAOO UI 06 OA OOAAARAAAAA

OAl OA O1 OEA OAOO T &£ OEA x1 Ol A884d
31 xEAO8O OEA bpOT Al Al e 4EA DC

university research is not set free. Currently, university technology

commercialization strategies rest on the assumon that university

research is most commercially appealing when managed as

potentially lucrative, university-owned intellectual property. The

current approach to commercializing university inventions is due for

an overhaul. Yet, universities and fedefagencies continue to invest

money and resources in initiatives and programs that merely re

hash the technology commercialization model we already have, one
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built on the assumption that more, not less, central control over
university research is needed tdncrease its commercial uptake.

Celebrating the status quo

y £ UT O OAAT "1TT1TcCci A TAxOh Ul 6611
headline announce university initiatives to build a bigger
ET FOAOOOOAOOOA O1I ObpOi OAAGe AT A ]
Universities announce they will hire more staff to better manage the
Ol EOAOOEOUSO ET OAT OEIT DI OOA&ITETN
patents, offer more entrepreneurship education programs and run
various flavors of business plan or best practice competitions

51 EOAOOEOU DPOAOO OAI AAGAOG AT11 O1 AA|
signed! Seventeen university startups were spun offt Amazing new
$EOAAOT O xAO EEOAA xEI 60 CITTA OO

because | used to write those sorts of homages befotdearned to
apply my powers to tell the unsanctioned story of the Dark Side of
Ol EOAOOCEOU ETT1T OAOCEI T8 j OEAOB8O A EI
Celebrating the status quo, however, is just a symptom, not the
*real* problem. The real problem is that innovation does not happen
from central planning. Innovation happens when you give
intelligent, capable people the tools, resources and storefronts they
need. Next, set down some a few minimal ground rules to ensure
AAAAT Au AT A EAEO DI Auh AT A OEAT ¢
(unless they voluntarily come back to ask you to remove a barrier
OEAO OEAU AAT 80 OAIT T OA AlT1TAQSs
Cix Ai1806 CAOG i A xoiics ) ADDI
university research and funding understand that change is needed.
)y 060 A Ci 1T A OEEHIC @EMOA GYE Al -Geghd TDA RE 1
funded university research are struggling to stretch their thinking.

4EAOABO 11 NOEAE AT A AAOU Oiil 60EIT I

18



+—— Tech Transfer 2.0 ——

OAEA UAAOO OI OACEOOAOS 'l O1T-h )60
savvy intelligent university administrators (who, by the way, are a
more diverseeminded bunch than they are permitted to publicly
AopOAOOQq xETI AAAPI U AAOA AAT OO OEAI
TAOGET 160 AATTTIU ATA AOA O00OO0OCCI ET (
The Cathedral and the Bazaar

Let me frame the situation another way: in the metaphorical
context of the cathedral and the bazaar. Before | go into detalil, let
me explain what this metaphor means. The notion of the cathedral
and bazaar refers to two diferent approaches to technology
development. It was articulated by open source visionary Eric
Raymond in the late 1990s to describe two ways to build software: a
cathedral mode, a traditional centralized, topdown commercial
model in which a lead enginee presides over a tightly controlled
group of paid software developers. In cathedral building mode,
software code is proprietary and its use is typically permitted in
exchange for payment.

In contrast, the bazaar mode symbolizes the open source
development paradigm. The bazaar mode of software development
is a decentralized effort driven not by a single company, but by a
typically unpaid leader who originated the project. In the bazaar
model, a loose federation of volunteer software developers write #
code and the documentation, both of which are shared freely under
an open source license. Community recognition is the reward.
Project planning takes place via a process of transparent decision
making from the lead developer, frequently accompanied blgeated
debate. No single entity owns the project code. Companies are free
to utilize portions they need (although different sorts of open source
licenses permit different degrees of commercial application).
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Raymond conceived of the cathedral and the baar in the
context of software development. But the notion aptly describes the
tension between the formal and informal formal mechanisms that
AOET ¢ O1T EOAOOEOU OAOAAOAE O1T 1|1 AOEA
be applied to university research. Imagine aathedral surrounded
by a vast, bustling bazaar. In this scenario, the hypothetical
cathedral represents the formal technology commercialization
programs and policies celebrated in press releases the way
decision-makers *want* university research to be aled out to the
rest of the world. In contrast, the hypothetical bazaar represents
how university research is actually conducted and shared.

The cathedral mode of formal university technology
commercialization consists of licensing patents in exchangeorf
revenue, mandatory compulsory university ownership of anything
invented on campus, and eveltengthening intellectual property
policies. So what does the bazaar mode look like? Actually, the
bazaar mode is alive and well. More than just alive and We The
bazaar model of university technology commercialization is large
and in charge. The vast majority of university knowledge, in the past
and today, flows to the rest of the world via the channels of open
science: scientific publications, confereres, or open source
software. Or via people: graduating students, interpersonal
relationships between researchers and faculty consulting
engagements.

The cathedral mode is actually a relatively recent method of
extracting the commercial value of uniersity research. Before the
1990s, few universities owned patent portfolios. Campus
intellectual property policies and commercialization planning
committees were either nonexistent or not of broad concern. There
were few technology transfer offices, nostartup boot camps,
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business plan competitions or degree programs in entrepreneurship.
Yet university knowledge found its way over to the marketplace just
the same.
Disorganized as it may be, the bazaar mode is better aligned to
meet the needs of an ineasingly bazaaroriented commercial
world. When asked about the value of various channels of academic
ETT xI AACA O1 OEAEO AT I PATUBO 20%
ranked university patents well below scientific publications,
relationships between rese®@ AE A@DAOOO AT A Al T EAO
Ei PAAOO(q OEA ET &£ OATAA 1T £ bpOAI EA
Link and Walsh, 2002). The bazaar mode adapts faster to changes in
the industrial climate and new research directions.
The bazaar approach taechnology development works. Even
in complex environments. Similar to the open source software
bazaar, scientific discoveries rarely spring from a single individual.
Creating innovative technologies is a haphazard process that relies
on serendipity and the free flow of information rather than a
centrally laid-out research agenda. As described by Eric Raymond,
the bazaar mode, by letting go of centralized control and rigid
DOl AAAGOAG O1T1 AAGEAOG OEA bPixAO 1 &
maximize utliOUh xEEAE 8 BDdrécén® pArtanedus OA T A
order more elaborate and efficient than any amount of central
DIl ATTET C AT OI A EAOA AAEEAOAAS8G
4AEAOABO 11 OEITCI A PAOE O1 OAAETI
The cathedral mode of technology commercialization, hower,
should still have a place on campus, but as one of several options
Whether you like them or not, patents still play a central role in
industry product development strategy. As a result, many
companies and startups, particularly those in the pharmaautical,

21



— University technology transfer strategy —

chemical and medical device industries, prefer to license patents

when they work with university researchers. And given how costly

it is for universities to build their patent portfolios, some central

oversight of where patents get licensed is ressary. For example, if

a would-be entrepreneur insists that his startup will only survive if

he is issued an exclusive patent license, some screening of this

ET AEOEAOAI 60 PI AT O Au O1 EOAOOGEOU 11
In addition, painful and unpopular as they may be, many

sweeping campus intellectual property policies originated with good

ET OAT OET 1 08 1 OET OCE EOG60O0 Al AAIE
is to keep adding, not pruning university policy, some centralized
guidelines are ned A A 8 I £FOAO Al 1T h 1100 AAIE

out of thin air but were triggered at some point by the misbehavior
of one or two bad applies somewhere in the research food chain.
Finally, even inventors who happily freely share large portions of
their work, in some instances, may prefer to develop some
innovations in a proprietary manner.

In an ideal world, the cathedral and the bazaar would happily
co-exist on campus. After all, the commercial software world has
learned to accept, even embrace the PAT O1 OOAA AAUAAC
sure, however, that universities are adapting as well as have
AT i i AOGAEAT O Z#O0xAOA Al i PAT EAOS ) O
address to the problems of the formal university technology
commercialization process attemptto expand, rather than moderate,
or even shrink, centralized control. Blind acceptance of the value of
the cathedral mode and the strategies and policies that come with it
threaten to choke the free, informal and urchoreographed
knowledge flow that fuds the bazaar.

31 xEAO OEI OI A AA AT T Ae (AOAGO .
if the next technology commercialization competition were to be The
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Bazaar Cup? The winner of the Bazaar Cup would be the university
that did the *most* dismantling and the*least* architecting of its
formal technology commercialization practices, programs and
policies.

Entrants to the Bazaar Cup would submit a fivpage document
points to the university that offers detailed, quantifiable descriptions
of what practices, exactly, were relieved of central oversight. Entries
would be submitted online for anyone to read. Judging would
consist of an open ballot with the condition that each judge make her
vi OA POAITEA jO1T I ETEIiEUA bDPilEOEAAI
online debate from Cup judges and spectators would kick up a whole
lot of valuable best practices for policymakers to pore over.
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0071 OAAOET ¢ O1 EOAOOEOU ET OAT OEI

administra tors?

Some people are surprised to learn that most U.S. research
universities own large portfolios of patents and copyrights;
universities also stake claim to other byproducts of federally funded
research created by faculty and students such as researchots,
integrated circuit chips, biological organisms, engineering
prototypes and data. Right now, federal law (the Baybole Act of
1980) is somewhat vague about exactly who gets title to the
invention, the university inventor or her university. As a resllt, most
universities clarify this grey area by writing intellectual property
policies that put them in control of anything invented on campus.

(I x Ol AAuso 5838 OAOAAOAE Ol EOGAO

intellectual property portfolios is an increasingly controversial topic.
Managing ownership issues around research results, patents, and
knowledge in general is not a straightforward matter. Depending on

xEl Ul &6 AOGEh 1TTA DAOOITB8O EAAA 1
DAOOI 160 EAAA iviEaskWderced byhighrafilllP Al
disputes such as Stanford vs. Roche, and more recently, University of
New Mexico vs. Intel.

The debate goes something like this: those in favor of the
current tech transfer model claim that universities are indeed
protecting taxpayer funded innovation by owning research,
patenting it, and trying to making money off of licensing royalties.
Other stakeholders, however, claim that some universities, in the

/

TAi A T /&£ 6D0Oi OAAOET C6 OEAEO egtilg DI OC

anybody but their own interests, sort of like a mob thug who
6Db0Oi OAAOOGe AEOEI EAT O &EOI I EAOI EI
truth lies somewhere in the middle.
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University IP policies that define who on campus gets to control
university inventions are becoming the new battleground of the
debate. Many universities have risen nobly to the challenge and
have done a great job of ensuring that under their stewardship,
university research is fairly and capably put to good use serving
society. 31T 1 AOET AOh OET OCEh OEET CO Ai18C
and disputes arise between university inventors, businesses and the
Ol EOAOOEOUS 7EAT OEET CO Cci xOI11Cc¢Ch
IP policy move from a previously lowprofile, marginal existence into
OEA Obpi Ol ECEOS -1 00 PATPIA ETOIIC
ETTx xEAO OEAEO O EOAOOEOUSO bHilEA
in a dispute, publicly arguing the finer points of the policy in the
context of the BayhDole Act.

Companies cite IP problems as their biggest challenge in
establishing connections to the universityl.0 Sponsored research
agreements between a company and a university contain intellectual
property clauses that give the university ownership of any paterst
that result from the project, and may require the company to later
negotiate for rights to the patents their research funded. While
these IP clauses are viewed as a common ddakaker in
ET AOOOOUT O EOAOOGEOU AT 11 AAT OADET T O
OEAO A O1 EOAOOEOU 1 OO0 AOI EA OEA At

Universities are not the bad guy in this scenario, nor are
businesses, inventors, federal funding agencies or woulde
entrepreneurs. Writing good policy is hard and IP policy isven
harder, since defining ownership rights to knowledge and innovation
is like trying to catch a greased pig in a crowd of animal rights
AAOEOEOOOS )y 060 EIi T OOAT O OI DI E
university intellectual property policies were drafted with good
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intentions in response to local challenges and regional needs. In
addition, an IP policy must prevent fraud and abuse of the system,
yet also serve the honest majority of people that are working hard

and getting good results.

With thatssE Ah DAOEADPO EO8O0 110 OOOPOE

IP policies reflect how hard it is to balance all of this in a climate of
OEEAZOET ¢ DPi1T EOEAAI OAAI EOEAOS
effective policy when you have to combine a complicatednd
controversial topic, with a maze of tight regulation, with
accumulated years of administrative tweaks and conflicting agendas.
) OAAA OAOAOAI OT EOAOOEOU ) o0
Common existing challenges are listed below with actuaxcerpts
underneath each point in italics.
Problem 1. The IP policy permits the university slow
action (or no action) on refusal of title:  policies should make
the tech transfer office adhere to a quick and set time period to turn
down an invention; transfer of title back to the inventor should be
automatic and quick (weeks, not a year) and not require the inventor
to make a special request or to appeal to the tech transfer office.
Letting inventions sit for a year could kill a viable commercialization

opportunity.

) O

Bi i

EXAMPLE: O0)1 AAOAO ET xEEAE OEA

ownership interest in an invention and the university or its
designee has not pursued commercialization within one year,
the inventor who intends to pursue commercialization of the
invention may request in writing that all university rights be
OAAOOGECT AA O1T OEA EIT OA1 O1 0846
Problem 2. No fair hearing for IP -related issues: Too
frequently, the tech transfer office is given sole discretion to make

26



+—— Tech Transfer 2.0 ——

judgments on ownership of inventions and otherlP issues. This
represents a conflict of interest since the tech transfer office is not
neutral. The tech transfer office should play the role of an expert
witness. However, other campus players need to be involved and the
decision process should be polic and transparent.
EXAMPLE: 0! 11 ET OAT OET T O 16006 AA A
the tech transfer office, which will determine ownership in
accordance with the terms of this policy. If the tech transfer
office determines that University Z has an ownership
interest, the inventor must assign all rights and titles of the
invention to the university or its designee, and cooperate and

AOOEOO OEA O1T EOAOOEOUS8S
Problem 68 $1 180 EAOA OEA A wmewOAOA
of Research should not be the final arbiteof an IP dispute. VPs of
research manage the tech transfer office and therefore, are not
neutral.
EXAMPLE: O$ EOPOOAO OACAOAET ¢ 1 xTAQC
may be appealed to the Vice Provost for Research, whose
AAAEOEIT xEI1T AA £EET Al 86
Problem 4. Mandating university inventor assistance with
commercialization: ) 060 COAAO EAZA OEA O1 EOAO
01 AA AAOEOAIT U ET Ol OGAAS8 7TEAO EO
work on getting tenure? Then what? Requiring an inventor to assist
the university, however, smacks of a lack of a rigid and authoritarian
attitude on the part of the tech transfer office. In an ideal world,
cooperation and assistance between TTO and inventor would flow

naturally; the fact that this university mandates itin its IP policy
indicates a suboptimal relationship between the tech transfer office
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and university researchers. What happened to adding value to
attract clients, or at least, asking nicely?
EXAMPLE O0) £ OEA OAAE OOAT O&EAO 1 4
University X has an ownership interest, the inventor must
assign all rights and titles of the invention to the university
IO EOO AAOGECT AAh AT A AT T DPAOAOA
Problemv8 $1180 1 A0 OEA OAAE OOAT
decisions alone: The spirit of successful commercialization needs
to be a twoway street. Having the tech transfer office make all
commercialization decisions alone can lead to secrecy, agenda
serving, and a lack of accountability. The spirit of the language
below does rot indicate a partnership.
EXAMPLE: O4EA OAAE OOAT OFEAO | AEEE/
disclosed inventions for their commercialization potential
and determine the appropriate means for protecting and
promoting the development of the invention. Inventos will
cooperate with the wuniversity or its designee in the
O1l EOAOOCEOUBO AEAElI OO O1 AOAI OAC
ET OAT OET 1086
Problem ¢ 8 ) £ UI 060A CciT1TA CEOA EO
back: Many universities actually do return inventions to tteir
inventor. But some only do so with strings attached.
EXAMPLE:O4 EA OA1 AAGA T £ OGEA 0O0DDI
ATTAEOCETTAA 11 OEA EIT OAT O1 O 8
20% of the net income received by the Inventors from the
)T OAT OEi 18 6
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Problem 7. Make it easy and quick for people to get
unpatented research materials : If a tech transfer office does
not plan to pursue commercial opportunities on research materials
and related tools, researchers at universities and in companies
should assume theycan use the material; charging fees and casy-
case licensing procedures does not serve the public interest.

EXAMPLE: O4EA 51 EOAOOEOU OEAII
Unpatented Materials and may make appropriate
distribution in the public interest, including licensing or
transferring Unpatented Materials, for research and
Aiii ACAEAT DOODPI OAO8S
Problem 8. Be careful about delaying publication in favor
of commercialization: This is a matter of opinion but putting a
commercialization opportunity before public dissemination of the
invention may be favoring the private, not public interest. | realize
that there can be good reasons for not sharing something publicly if

A T AET O 1 EAATOGET ¢ AAAl EO ET OEA
sharing of resultsca AT | AET O AAiI ACA O1T A OA

hamper the advancement of the field.
EXAMPLE: 0) £ OEA bpOAI EAAOGEITT 1
reveal an invention, University personnel must ask the tech

transfer office for advice on how and when to publisithe
results in order that patent protection for the invention is not

AT i pOi il EOAA8 )OO EO OEA 51 EOAO0O

research results as soon as possible consistent with the

OAAOOET ¢ T £ DAOGAT O POl OAAOET T 856

Problem 9. Be flexible: Consistencyis key, but blindly clinging to

DI TEAU EO 110 A CiT A EAAda@ndthati i AxE
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AT 1T OEAAOO OPAAEAIT AODPAAOO 1T &£ AAAE
PAOOIT xEI 80 1| AEET ¢ Al ADPDPAAI 8
seem like a team plagr.
EXAMPLE: 00 O1T OEOET 10 1T &£ OEEO DIl EAU
extraordinary and compelling circumstances and in accordance
xEOE OOADPO 1 O0O1I ETAA ET 00T AAAOOA
! Ol EOAOOEOUGO )0 DIl EAU OAOAA
university views itself as a publcly funded organization with social
responsibility, or as a private corporation that whose commercial
ODP Ol A O Adampusi€seaich. As expressed by entrepreneur Neil
Kane in testimony to U.S. Congress in a special hearing on university
technology trander,
02A0EAO OEAT OAAET C OEAI OA1 OAO A
due to the BaykDole Act, universities have to come to believe that
innovations developed with federal funds are theirs. | suggest
modifying BayhDole to require that any license agreemisn
executed for subject technologies become publicly accessible. This
should be legislatively mandated. Universities will vigorously
oppose it, but it will level the playing field and reduce transaction
costs across the board. This action will dramaticakyorten the
time needed to get companies formed and licenses executed. From
the university or federal lab standpoint, the public contract should
AEAT CA EOI I OOEA cCci OGAOT I AT O £&£0OT A
want to profit from retaining title to the intellectual property
which was funded by the taxpayers, then we have to be willing to
OAl1l OEA OA@PAUAOO xEAO xA AEAOC/
Universities have their work cut out for them and many of them
are doing an extraordinary job of wrestling with complicatedand
AT 1T 001 OAOOGEAI ET OAIT 1 AAOOGAT bHOiI PAOC
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easily change the patent system, nor the stipulations of the Bayh
Dole Act.

7EEI A OEAOAGO A 110 1T /&2 AAAAOA A/
universities have in IP clauses while still remming compliant with
their tax-A @AT DO OOAOOOh EOB8O x1 OOE OI A
research contracts are bound to stringent federal tax regulations.
Many universities attempt to meet their tax exempt obligations by
offering an industry sponsor an extusive option to later license any
resulting patents from a sponsored research project. A university
may request that the sponsoring company license any resulting
patents at a fair market rate.

While many companies would prefer that a university offer a
set, upfront price for a patent at the time the sponsorship is
AOOAT CAAh 11060 O1EOAOOEOEAOG A1T1860
AOOAAT EOEET¢C A OEAEO 1 AOEAO 0OAIlIC
requirement as a taxexempt organization). Some universities are
exploring ways to make the sponsored research process easier by
offering one-time upfront payments in exchange for patent rights, or
by allowing the sponsoring company to have a roost, nonexclusive
patent license.

U.S. universities, particularly publicly @inded ones, must
manage their sponsored research agreements carefully to honor
their 501(c)(3) tax exempt status. When companies sponsor private
research in a nonprofit organization such as a university, according
to U.S. tax law, the university is requéd to serve the public interest
Au AT OOOET ¢ OEAO AT U OAOGOI OEI ¢ ETO
ACOAAT AT O O1 OT A0 AOAATA AT A ATTT U
getting right.
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Most companies no longer invest in operended, early stage
OAOAAOAES )T OOAAAR AT i PATEAO AT T,
OAOAAOAEG OEAO AEOAAOI U AEI O AO |
particular commercial product or process. Modern corporate R&D
activities (if they exist at all), are lean and mean strippedown
versions of the grand and glorious iFhouse R&D labs of the 1960s
and 70s exemplified by Bell Labs and Xerox Research Parc.

In the 1970s and 1980s many Fortune 500 companies shifted
their focus away from exploratory, longterm product research in
favor of quicker profits. Corporate irhouse R&D labs were closed
and product research focused on incremental improvements rather
than great leaps forward. Today, with some notable exceptions such
as Microsof, IBM and Proctor & Gamble, most large or small
companies do not conduct their own inhouse, earlystage,
exploratory scientific research.

As corporations focus on shorOA Of OAOAT BAR O ¢
universities are assuming more and more responsibility dr
conducting openended, scientific research across a broad range of
industries. As a result, companies look to universities for new
product ideas, data and game&hanging research and technology.
According to the Association of University Technology Magers, in
2009, companies paid for over $4 billion worth of research, about
pnbp T £ A OUPEAAI O1 EOAOOGEOUBO AT 1 O

Ideally, @OT OAAOET ¢c6 O1 EOAOOEOU OAOGAAC
name of protecting the public interest and helping companés
advance their products and services But if things go wrong and
businesses and university inventors are forced to pay prowling

1A£EO0 AT T1TAh OTiI AOEET 60 110 OECEOS
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Underfunded or underpe rforming? Depends on who
you ask

A neat bit of wordplay takes place when people talk about
whether U.S. research universities need to change their strategies for
commercializing the inventions and patents that arise from on
campus labs. This particular deate involves two camps: those who
underperforming.

4EA EEOOO AAIi bh OEA o651 AAO&EOT AAO
approach. They claim that the university unit that patents and
licenses inventions z aka the technology transfer offices is doing
fine but just needs more money. This is the stepping off point for
OEEO C¢cOI OP6O OAAT I i1 AT AAGETT OEAO O
feds to give universities more money to keeping doing wia E 08 O
doing, but bigger: hire more staff, set up lots of entrepreneur
networking events, institute on-campus classes to teach professors
how to be better at business, and build proof of concept centers.

YT AT 1 O0OAOOh OEA 1T OEAOOAAIADEN AABD/
radical re-thinking of the current university technology transfer
process. Their recommendations focus on changing, not upgrading
the current approach. For example, an offiscussed alternative
strategy is that universities decentralize the technology transfer
process by permitting faculty and students to manage the
commercialization process themselves. Another sometimes
recommended alternative strategy is to ask science funding agencies
to mandate that universities utilize nonexclusive, roalty-free
licenses to enable cheap and easy public access to universityned
patents. Additional alternative strategies include instituting
regional, multi-university patent pools, instituting an online patent
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auction system, or releasing uflicensed wiversity patents into the
public domain.

So what is it? Underfunded or underperforming? Two standard
AT OxAOO xT OE EOOO £Z£ET A EAOAq4 EFEOO
OAATT An OOEA OOOOE EO O1 i AxEAOA EI
eh? HHLOA8O 1T U NOEAE AT A ARNOAIT U Ol
NOAOGOEIT T q 61T T AT AU ETTxO0O xEAOEAO ¢
OOOAOACEAO AOA O1T AAOAEOT ARAA T 0O O1 AA«

7EAO AT ) 1T AAT AU OEEOe y 1 AATh
008 0OO1 AA ObebadeFis Wbt BHe Qore discussion here;
instead, it represents the tip of a larger iceberg. Hulking underneath
the surface of the water lurks a more imposing challenge: no one can
ACOAA 11T xEAO Ai 1 OOEOOOAOG OAEEAAOQE
sincethe question of underlying mission remains a moving target. If
ui &6 AOE OA1T AEZEZZAOAT O PAT PI A xEAO
mission should be, you get ten different answers.

No clear mission = countless different ideas of what success
should look like = no clear discussion. Intelligent discussions of
university technology transfer strategy end up shipwrecked since
stakeholders come to the table to lobby for, or to defend their own
version of things should be. But of course everybody has hanso
EAO 1T x1 ACATAA AT A DOEI OEOEAOA
DOl A1l Ain OEAOG6O EOOO OAAI EOUS 4 EA
OEET E OEAUBOA OAEET ¢ BPAOO EIT OEA
debating within their own unique frame of reference withaut
AAETT x1I AACET ¢ OEAEO AEAOAO AT A AcC
DAl PI A OOAE AO OEA O51 AAOEOT AADOOGSG
up speaking past one another.

Consider the following groups: 1) university scientists

/inventors  2) federal and state sciatific funding agencies 3)
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university administrators and technology transfer staff 4)
companies and entrepreneurs and 5) humanitarian agencies.
Imagine asking these diverse groups of people to intelligently
debate one another on the merits and drawéicks of the current
system of university technology transfer. Would meaningful dialog
Al AOCAe , 100 T £ ET OAOAOGOET ¢ EAAAO
OEAO UI OG6A xTI1TAAO xEAOEAO OEAUGOA
system. Even better, imagine askinthem for recommendations on
how to make the current system better. Cacophony.
In psychological lingo, the tendency of people to view things a
certain way as a result of what role they play in a social system is
AAT T AA OOT 1 A AEAOS8Dalargs pak a fé edsdhA O
that technology transfer stakeholders appear to be interpreting the
same situation is such dramatically different ways. John Tyler,
general counsel for Kauffman Foundation, once aptly described the
situation as follows:
O 4 bme@egree, how universities have operated under Bie
might be analogized to people who tend to look at advancing
innovation through a particular window in a room with a full
circle, panoramic view of forests, meadows, beaches, and
mountains, dependig on the window. Even if the view through
any particular window is good, it is not the only window in the
room. There are other views gther window that contribute to
the overall view from the room with the other windows enhancing
appreciation of the beaty. Failing or refusing to take advantage
of the views offered from other windows denies potential by
denying information and alternatives; it also can lead to a

AEOOT OOAA OAAI EOU OAITETEOAATO T &
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How do we break this gridlock? ) 086 © OEIi A &£ O OO0A
surface their role biases and factor in its effect on their perception of
the university technology transfer process. Imagine the corrective
power of understanding role bias in discussions in which
stakeholders? despite gaod intentions and even good information
? continue to insist on widely varying interpretations of the same
OAAI EQUS , TAAUET ¢ A O 1T1A80 OAIl EE
Disagreements over core issues begin to make more sense.

What to do? The fedral government has made various
attempts to learn more about the university technology transfer
process but my sense is that their efforts are also stymied by the
001 AAROEOT AAA 008 O1 AAOBBOHHE! VihiteE T C 6
House, Office of Science andechnology Policy and National
Economic Council issued a Request for Information two years ago to
ask regular people their opinions on how to improve the university
technology transfer process. More than 200 people and
organizations toiled to craft thoughful and comprehensive
responses, but there was no public follow up or actions that resulted
from the information. (Did they issue that RFI just to keep us busy
and quiet, like giving little kids crayons in a restaurant?)

4EA $ADPAOOI AT O fiesEstab latll léade@phrad 1 A
been to sponsor a recent gargantuan report on technology transfer
and federal laboratories. The report has a lot of intriguing insights in
EO AOO )61 1 AA Apm OEAO 1 EEA OEA 2
dust with no resulting action. Other federal attempts include the $12
million i6 challenge launched by the Economic Development
Administration (EDA), and its follow-on, the i6 Green Challenge.
These are all worthy attempts. But my sense is that research and RFI
respo OAO EAOGAT 60 AAAT OOAT O& Oi AA EI
proof-of-concept centers expand on an approach that already exists
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TTx AO -)4 AT A 5#33%$h AOO x1160 AO
alternative strategies that should be piloted as well.

The Department of Commerce- to lead us towards greater
clarity z should toss a few dollars at the problem of role bias. It will
be money well spent. The Department of Commerce should fund a
study to learn whether stakeholder role bias is preventing
meaningfu and productive discussion of the university technology
transfer process. Here are the blind spots that appear to be
AOOOAT Ol U EIi PAAET ¢ 1T 00 O1 AAOOOAT AE
O1 AAOI UET ¢ [T EOOEIT &I O A Ol EOAOOEC
Al i i AOAEAT OOAs ¢ q 31T A AAI EAOA
others want to change it 3) for those who believe that change is
TAAAAAhRh xEAO AOPAAOO 1T &£ OI AAUBGO 0O«
and how?

It would be interesting to see who believes what Do you think
OEAO A DPAOOI T80 AT OxAOO O OEA A1
OAuh OEAU x1 OEAA ET OEAA A O1 EOGAOOE
were trying to spin off a startup, or were an inventor? For example:

1. Sould a university technology transfer office be an optional

service to university faculty or should it be a profit center for

the university?

2.0 OEA O1 EOAOOEOUBO OT1T A O1 AT O«

funded research or should the university manage its collection

of patents and inventions as if it were an intellectual property

broker or merchant?

3. K E A O1IEOCAOOGEOU ET OAT OEIT I OCA

widespread mainstream use without being patented or earning

the university any money, did the university fail in its

technology transfer mission?

37



— University technology transfer strategy —

4. Why do almost a third of patents attributed to a university
faculty member land in companies without the university
administering a license. Is this a good thing or should a
university attempt to curtail the dissemination of what some
AAllT OOI COA )o089d

5. 0 OEA O1 EOAOOEOUBO DPAOAT OET ¢ A

beneficial or negative effect on innovation in your industry or

field of research?

6. Sould university faculty be permitted to play a formal

leadership role in a starup based on their invention?

7. Sould the current system remain the same, or should it

change? If so, what should change?

8. What should government policy makers do to improve the

current process? Should changes be mandated as a condition of

a university receiving federal funding for scientific research?

I, personally, would love to see the impact, if any, of role bias in
determining how people answer meaty questions such as these.
These stakeholders may be speaking their truth, but given the
complexity of the process of bringing raw university research to the
marketplace, several versions of the truth can ricochet around
without connecting.

So back to the Big Question: underfunded or underperforming?
My hunch is that role bias has a stroigU  ET & OAT AA 11 11
But right now, given the lack of real insight and honest discussion,
EO8O Ei pT OOEAT A O ETT x8
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Introducing the free market into university technology
transfer services

An effective university technology transfer model shou take
advantage of lessons learned from the current process, tap into the
bi xAO 1T &£ OEA &£OAA 1 AOEAOh OOGA Oi A
enlist emerging open innovation paradigms. The good news is that

AOAOOEA AEAT CA O1T Of Apjracés®Omay hoEl@ A OOE ¢

necessary.
| propose an new, alternative method to commercialize
university research. , AO8 O AAIl | OEEO DPOI bi OAA

approach. Plan B wouldcomplement, rather than replace, the work

of the university TTO. This proposd model would maintain the

AT OA T &£ OI AAUusO O1T EOAOOEOU OAAE (
advantage of the power of the free market, capture the long tail of
invention licensing, and make use of open innovation licensing
paradigms.

In the Plan B approah, universities would give their TTO first
right of refusal for new inventions, remaining the first step in the
university commercialization process. Within a specified time frame,
the TTO would choose one of two options: commit to managing an
invention or formally turn down the opportunity and would hand
the reins over to the inventor. If the TTO declined, faculty would be
offered the chance to manage the invention themselves, or would be
permitted to enlist third party commercial agents.

The selectedagent would work on commission only and would
assume the costs associated with getting an invention ready for
market such as patent, marketing and prototyping expenses. In
essence, the agent would fully step into the role ordinarily played by
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the universE OU 4 4/ 8 2ACAOAT AGO T & OEA
would still retain title to the invention.

The university TTO would continue to ceexist with faculty-led,
third party commercialization efforts. By adding a second
alternative pathway to tecmology transfer, there would be no
reason for hardworking, under resourced university TTOs to
struggle under the avalanche of inventions they simply do not have
time or resources to work on.

The Plan B approach would make it clear to university
administrators that each languishing unpatented and unlicensed
invention represents a real and marked opportunity cost to the
university and inventors. As a result, the university would strongly
encourage the university TTO to share its workload with inventors
and third party agents, especially since the commercial agents would
assume all costs and get paid on commission. Rather than
continuing to store thousands of unpatented and unlicensed
inventions in a central university tech transfer office, commercial
agents would get a crack at finding a use for the thousands of
inventions the TTO does not have the time to fully focus on.

Agents could write their own license terms as long as they
agreed to the single universitymandated condition, royalty
distribution.  Agents would receive a third of the distributed
royalties for any license they execute; the inventor and the
university would receive the remaining 2/3s. The university would
continue to receive a third of distributed royalties, regardless of
whether the invention was executed by the university TTO, by the
inventor, or by a third party commercial agent.

To prevent aging inventions from dying a slow, silent death in
the university TTO, after two or three years of disclosure,
universities would place all wnpatented, unlicensed inventions into
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the public domain. Regardless of who was managing the
commercialization process, all unpatented, unlicensed inventions
would be handled the same way, by being released into the public
domain. If businesses or tinkeres wanted to use the technology,
they could sign an optional, clickhru, non-exclusive variant of a
Creative Commons license. The motivation to do this small bit of
paperwork would be that this license would bind neither the
university nor the licensee;instead, its purpose would be to release
the university from indemnity and provide verification that the
university gave up title, therefore will not sue over IP issues.

)yl O0O0i 1 AOUh EAOABO Ei x OEEO DOl DI

1. Faculty and student invetors would disclose their invention

online to the university-provided tech transfer office. To

accurately capture the technology and ease the TTO workload,
inventors would describe and post their own inventions.

2. All disclosed inventions and materials wuld be immediately
publicly available in a database that anybody could search and
browse.

3. The university TTO would first assess the invention. They
would exercise the first right of refusal within a specified time
period of 2-3 few months (some univesities already do this;
Stanford is a good example).

4. If the university TTO decides that it lacks sufficient resources
or subject expertise to effectively patent and market the
invention, then the TTO would formally hand the reins over to
inventor to manage the commercialization process.

5. The inventor would now be at the helm of the
commercialization process. Key point: even if the university
TTO elected not to manage the commercialization process, the
university would continue to retain title to any future patent or
copyright.

6. The inventor would now have a few choices: do nothing (this
is why the initial disclosure should publicly posted online),
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pursue a patent and license on her own, or select a third party,
commercial agent. This is where the &e market would come in.

7. If the inventor were to select a commercial agent, the agent

would work on a commission model to manage the
commercialization process. Key point: Commercial agents

x] Ol A EAOGA O ACOAA Oi OEA O1 EOGA
as a condition of accepting the job. Therefore, if a license were to

be successfully executed by an agent, the university and the
inventor would still receive 1/3 apiece. The agent would take

the remaining 1/3 as commission.

8. If neither the university TTO, nor the commercialization agent
chose to pursue a patent and license for an invention, two years
after the initial public disclosure of the invention, all
unpatented, unlicensed inventions would go into the public
domain. The invention would now be avdable via a simple,
non-exclusive license that would release the university from
indemnity and verify the university gave up title and will not
sue for patent rights.

9. To increase transparency, hence accountability, all inventions
in the public databa® would be clearly flagged as to their status,
the name of the selected commercialization agent, and the time
elapsedsince the invention was first publicly disclosed.

Everybody benefits.

The great thing about the Plan B approach is that it addresses
the backlog of unpatented, unlicensed inventions that comprise the
majority of most university IP portfolios. The university still gets
first chance to cherry pick the inventions it considers the most
valuable. Since the university receives royalty paymentegardless
of whether their TTO or a third party agent made the deal,
universities have nothing to lose by opening up their tech transfer
process to third parties, especially on inventions the university TTO
does not have the time and money to develop.
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Fear, uncertainty and doubt and university IP strategy

Fear, uncertainty and doubt (FUD) provide a shoddy foundation
for an effective innovation strategy. Blogger Jeffrey Phillipargued
that FUDAAOAA | AOEAOGET ¢ AAI PAECT O OAI
experiendA A 8 ET A AAAEOEIT DOl AAOGO i
unknown. [FUD marketing] argues that consistency in decision
making and loyalty to the status quo are more valuable and more
AAEAT OEAT A OEAT AEAT CAs8o

&5% 1 Au AA A OEI AAU OO0OOADLBLIO ABIC
example of a typical FUD marketing technique: FUDutilizing
ATi PATU 8 OAUO OEZ£ Ui O AOU Aii PAOE
you will pay less for their product at first, you will pay far more
down the road in support fees, poor product saarity and poor

FUD is a great technique for incumbent companies that have a
strong incentive to want things to stay the same. However, a
company too fluent in FUD marketing puts their own internal culture
at risk. How? A relentless focus on defending the status quo may
spill over into £201 I A@OAOT A1 1 AOEAOGET C 1 A0«
core culture. When FUbecomes part of an organizational fabric, it
fosters a negative, innovationresistant internal environment,
steering would-be strategy-setters away from factbased decisions
and deterring them from exploring great new ideas.

Inward-facing FUD is devastating th T 1T OCAT EUAQOET 1 6 (
innovate. Inward-facing FUDis when people use fearas a tod to
make a point or to justify to their peers and management or
shareholders why strategic change is dangerous and should be
avoided. Frequently, inward-facing FUD also goes bgnother name:
OPT 1EOEAO
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Inside a FUDBInfected company, inwardfacing FUDis employed
as a tool by competing fiefdoms to gain control. FUDBslinging
political animals use fear, uncertainty and doubt to justify strategy
that wins them a bigger slice of the pie antimits the productivity of
other parts of the organization. When inward-facing FUD works,
eventually, a strategic decisioamaking process that would have
been best carried out in a rational, facbased manner endsup
becoming a deformed, unrecognizable version of its former itself.
31T A PATPIA AATT TOBBEO OA $EI AAOO i1
Internal FUD has an even darker side. It carprovide a
smokescreen for someone defending a sedkerving and unpopular
course of action. Internal FUD can be is harder to identify than
outward-focused marketing FUD, and more difficult to inoculate
aganst whenyoud OA OxEi T ET ¢ OECEO ET OEA |
use marketing FUD to defend their incumbency against their
competitors. Internal divisions use FUD to convince themselves and
others that even though the status quo is miring an organizatiom
dysfunctional procedures and antiquated products or services, the

AEOEOEIT AT A AT DPATU 1TAAA OQielsc AAD
OAAA OEET CO® xEIl EADPDPAI
) 6 OA OAAT ET OAOT Al &5% OQGAA AO

corporate, academic and government so no sector is exempt. In
my experience, however, despite good intentions, university
administrations are particularly vulnerable to rampant infestations
of inward-facing FUD. While undoubtedly all parts of a university
administration are riddled with FUD-slinging fiefdoms, in my
experience, a particularly FUBridden university strategy 2 or lack
thereof z is conducted by the university fiefdoms that manage
university patent portfolios.

44



+—— Tech Transfer 2.0 ——

Most universities work hard to develop a reasonable strategy to
navigate the complicated ecosystem that surrounds innovative
university research. However, too frequently, universities, even
prestigious ones striving to foster an entrepreneurial climate on
campus, use fear, not facts, to justify their IP policy, partitarly
when it comes to IP clauses in industry/university research
sponsorships.

For those unfamiliar with university/industry research
collaborations, when a company wants to formally conduct joint
research with university scientists, the company is requid to agree
to an IP clause that gives the university full ownership of any
patents, materials and data that result from the research project.

Since businesses, obviously, also have a stake in the results of the
OAOAAOAE OEAU AOA épmehgerGd botk fur@ihe OE A U
research project and to also sign away their rights. As a result, many
businesses report that their biggest barrier to joining forces with
universities to pursue innovative research is an IP clause whose
TAEOEAO OEAA EO xEITEITC Ofl-sidg€ElIPA ET |
clause to become a dedbreaker.

Why would a university jettison a perfectly good research
collaboration by insisting on owning phantom patets that may or
may not arise from research results? Because the technology
commercialization unit is tasked with monetizing and safeguarding
OEA O1 EOAOOGEOUBO Yo DI OOAEIITET S8 7
research contract, the tech commercialization dite must approve
the deal.

)yl ACET A Ul 680A OAODPITOEATIA A& O
portfolio.  Just this once, you agree to an industrgponsored
research collaboration that has no IP clauses. In other words, the
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company gets to walk away with whatevelintellectual property (if
any) results from the sponsored research.

Now imagine this: the company walks away with a new
algorithm that becomes the next Google, or a new chemical formula
that becomes the next Gatorade. You, the unfortunate soul who
approved the contract, have seriously dented yourprofessional
standngAT A E1T OEA OT1 EOAOOEOUSO AUAOh
intellectual property slip out the door. Because of the on#-a-
thousand chance that a joint research project might resulin a
lucrative new idea, the technology transfer office is incented terr
on the side of cautionand insist on strong and mandatory IP clauses.

(AOAB O xEAOA t&FodundiccuAiteBitiek Where a !
conscientious tech commercialization servie is perceived by its
customers as the grim reaper of innovation, to defend its frequently
unpopular position, its administration will claim that without
stringent IP clauses, the university would be mercilessly fleeced by
greedy companies (fear). RatheOEAT AAEAT AET ¢ OEA
strategy with rational arguments backed by solid data and several
convincing case studies, instead, a skilled FuUbDeister will paint a
fear-based, statistically unlikely, but compelling picture of how he or
she is singletandedly saving the university from foolishly giving
away millions and millions of dollars in licensing revenue.

Letting phantom patent revenue stifle research partnerships is
not in the best interests of the university, the faculty, and the tax
payers. A most universities, future patent revenue is a case of
wishful thinking since 99% of university patents never earn money.

In fact, since universities take a hefty overhead cut on every research
grant? corporate and federal? that comes in the door, thadncome

a university earns from research grants far outweighs the revenue
AAOT AA EOT I 1 EAAT OET ¢ DAOAT 008
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technology commercialization service, with a few exceptions, costs
its universities a million or two dollars a year in ofice overhead and
in legal fees for patents that no one ever uses.

Most U.S research universities lose money on patenting and
licensing university technologies. Almost 75% of universities with
OAAETTI1TCU OOAT O&FZAO 1T PAOAOGEIT O AIi
revenue to cover the costs of procuring patents and paying for
technology transfer office operations. Approximately 15% barely
break even, recouping less than 4% of university research
expenditures.

Fewer than 10% earn enough income from licenses to ga
iTOA OEAT uvbp 1T &£ OAOAAOAE AgbAl AEO
I OAO EAT £ OAT U 11 OAOGAT OA mOIiI T11A
than a robust, sustainable and distributed revenue stream. Yet, ever
hopeful, 76% of surveyed university administratorsfrom 100 top
research universities reported that their university viewed patents
as a "soughtafter revenue-generating sourcet!

Aside from money, perhaps the most biggest opportunity cost of
faltering university/industry partnerships are the intangible
benefits. Our society benefits from unfettered informatiorsharing
between university and company researchers, job opportunities and
internships for students, and perhaps most importantly an open,
collaborative atmosphere where researchers can work togetr
without worrying about their university cracking down on
unreported inventions or unapproved resource sharing.

To be fair, universities sometimes have good reasons to be wary
of companies bearing gifts in the form of sponsored research
agreements. Manyresponsible, astute university administrators
correctly want to ensure that their labs do not end up being cheap,

47



— University technology transfer strategy —

outsourced corporate research satellites. And, although it may be
unpopular, a flexible, caséy-case basis IP clause is not without

merit. (1 xAOAOh )0 Al AOGOGAOG AAATIT A ETTI
enforced rigidly and mechanically.  FUD may be a proven and
powerful marketing technique, but should not be the foundation for

AT T OCATEUAOET 160 ETI AEEAAOEOA ETTIT (

Since universities lack the corrective force of a firm bottom line,

they can afford the high cost of FUMriven innovation strategy.
Thanks to the Internet and new business models, the past few
decades have brought about profound changes in the way innovative
research armd technologies are generated, managed and shared.
Universities, however, are buffered from these winds of change.

51 EOAOOCEOUGO AAAD bPT AEAOO AT A 11
administrations little incentive to set up a culture of checks and
balancesto protect their strategic capacities against the quicksand of
FUD-driven thinking. Unlike a company that must continue to please
its customers, universities have the luxury of exceedingly loyal
OADOOI { dugebtoéand prospective students, alumni dones,
businesses that sponsor research, and federal funding agencies.
University @ustomersd are forced to be tenacious switching
universities, while possible, is not a simple as switching cell phone
providers. As a result, universities enjoy the dubioubenefit of being
able to fail slowly.

If we continue to defend the status quo in our university IP
PbI 1 EAEAOh xA OEOE AETEEIC T £& 100
explore fresh ideas, and the opportunity for faculty and students to
tap into the industry know-ET x AT A £01 AET ¢ OEAU 1
positive for a second: perhaps university IP clauses are NOT a
necessary evil. Maybe open and flexible management of
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university/industry partnerships would have FEWER negative
consequences than mairatining the course universities are on now.

Even many frontline university IP managers (yes, lots of them
are forward-thinking people who would love to try new approaches)
DOEOAOAI U AEOACOAA xEOE OEAEO OTEO
with a stone walling management, keep their heads down and their
mouths shut. What a shame that the process of hammering out IP
strategy is based on FUD, and not informed by factual insight from
the practitioners actually managing the sponsored research
contracts andpatent licensing deals.

FUDoriented marketing has its uses, and defending an
incumbent market position is not always a bad corporate strategy.
However, continuing to permit inward-facing FUD to justify
suboptimal university IP strategy could paralyzel OO 1T AOET 1 8 O
innovation ecosystem. Since technology commercialization staff are
muzzled and most university administrators are incented to restrict
the free flow of university innovation, who on campus will lead the
charge to dismantle their univer€ O U § -Dased 5Pstrategy?

)y OEETE EO8O OEIi A &£ O Ol EOAOOGEOU
game. Inventors need to band together and push their
administrators to justify incumbent IP policies with real facts and
OAAT OAOAAOAES z!$1 160 COEAOAR 1 OCAI

/| E UAOR xEEI A x A8 OA-entrepreneGrialA O ¢
university environments. Some universities are claiming ownership
of their employees inventions that were created offsite, on their own
time, not using university resources. Under the guise/& A OAT 1 A&l E
ET OAOAOGOGS bPi1EAUR OEAOA Al Oi OEI U A
from getting away by prying into university employeesbafter-work
activity are perhaps the epitome of fear driven, doubt inducing
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misuse of taxpayer funded resources But it seems that rampant
FUD may make he prophylactic -- IP clauses and alencompassing
claims to any output of employee brains-- more devastating than
the original disease.
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Why offshoring some tech transfer functions could help
create U.S. jobs

U.S. research universities churn outroughly 2/3rds of our
TAOET 160 -éhangifgAdsearchA inAhis era of tight budgets,
some universities are offshoring the work involved in bringingon-
campus inventions to market, paying companies in India to do
market research and low level legal work such as patent prior art
searches. Offshoring remains a taboo subject in our faltering
economy, but it may not be as simple as we have been led tdibee.

| share the same reservations about offshoring work that any

American does? after all, | live in upstate New York, the land of
decaying manufacturing cities.
) 06 0 Antuitive, O @ could  offshoring the

commercialization process of univerdly inventions help bust out
some of the unused backlog of innovative university technologies,
and actually *help* our universities creat domestic, highvalue jobs?
Srange as it may seem, universities that offshore knowledge work
such as patent analyd@ and market research reports report a
significant increase in new invention disclosures and happier faculty
inventors. And, giving overworked tech transfer staff some freed up
time to work on more strategic, highervisibility projects could raise

theperAAEOAA OAI OA 1T &£ OEA OT EOAOOEOQOUG «

) O Ci A0 ACAET 06 xEAO 110060 i & 060
evidence that offshored jobs do not decrease the number of domestic
ET AOS )1  EAAOh OAAAT O OAOAAOAE

offshoring pushes the average task performed by [U.S] natives
toward higher cognitive and nonOi OOET A A Tof dkdeO8 6
nothing in life is free, or free of risk. Like anything that offers
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tempting upfront cost savings, offshoring has significant
downsides ™

Some people fear that offshoring could put the university at risk
of violating export control laws, expose university innovation to
intellectual property (IP) theft, and undermine the perceived value
of existing oncampus tech transfer services. Noto mention the
horrors of modern-day sweatshops in unregulated work
environments. There are serious and proven downsides to
offshoring knowledge work. What could be the potential upsides?

)y 080 AT OEOAT U bPi OOEAT A OEséatth | ££O

is not the right strategy for managing a university IP portfolio. But if
something could offer your university some of the benefits listed
AAT T xh xT Ol AT8O0 Ui O AO 1 AAOGO AA
further?

1. Cost savings on legal fees Paenting early stage

university technologies is an expensive and uncertain business.

In 2008, the top 20 U.S. research universities spent an average

of $6.7 million a year on patentrelated activities. However, on

average, these same universities got onlyalf of that investment

paid back. (AUTM, 200 data)

Each year, the top 20 U.S. research universities continue to

file on average, 1500r so DOT OEOEIT 1T Al Obi AAAE

applications (AUTM 2Q.0). Investing in prior art patent
searches may save mmey; if a report uncovers prior art for a
new invention, a university will know not to file a provisional
patent application. Universities that commission offshore prior
art reports find that on average, prior art exists for about 15%
of new inventions. Some faculty, based on what they learn in a
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prior art report, have steered their research into a fresh and
novel direction.

Further down the road, if a university has already paid for a
prior art search and then later decides to file a utility patent on
an invention, the U.Sbased attorneys that draft the final patent
claims can do that a lot faster, hence more cheaply.

2. Speed: The top 20 U.S. research universities receive an
average of about 340 new invention disclosures each yeédf.
University staff are burdened with hundreds of inventions to
manage, so digging into the details of a single invention can take
months (80-90% of university inventions never find a home in
industry). It takes an offshoring company about a week to
conduct a sinple prior art and market search and three weeks
to conduct a complex analysis.

3. Being business capable: Raw, early stage university
research has no commercial value without a market context.
When | worked in a university tech transfer office, the rost
common complaint about our technology marketing efforts was
from business people. They complained that we only provided
technical information, but nothing about the potential business
value of an invention. We agreed completely agreed with their
feedback, but staff simply did not have time; providing
inventors and businesses high quality market research reports
and patent assessments of university inventions (perhaps fairly
enough) were not a priority of the administrators of our

tech transfer office.

4. Freeing up staff time for higher -value functions: One
technology transfer manager told me that hecommissions
patentability and market reports for about 40% of new
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inventions. The reason he pays somebody else to do these
reports is that his tech transfer office has four staff members, a
tight budget, and needs to continually prove value to university
inventors and administrators.

His situation is typical. Small tech transfer offices are
actually the norm in U.S. research universities. Over nitye
percent of U.S. university tech transfer offices have fewer than
ten professional staff members. As a result, sty percent of
universities must rely on undergraduate and graduate students
to conduct patent prior art searches and do markiing research
on new inventions™®

5. More, and happier university inventors:  During my

AAUO AO AT AiPIiTUAA ET A t@éeE OAOO]

to worry me that we did not based our patenting decisions on

facts. When we told an inventor his technology was not worth

patenting, no one had time to conduct a real market analysis.

Hence we could not offer the disappointed inventosubstantial

evidence to support our decision. As a result, some inventors

lost trust in us. The benefit of having real data woulchave been

that EEA EOI AT O T &£ Al ACAOh xEAT «x

convincing reason why, we walk away feeling much better.

Inventors like quick, objective and precise feedback on their
invention. Happy inventors are more likely to come backgain with
new inventions in the future. University technology transfer units
that offshored prior art searches to give to their inventors find that
inventors responded positively and started to submit more
invention disclosures.

In conclusion, all ¢ us want to help the U.S. economy find more
O 1T EA &1 OET C8 91 6 x1 01 AT 80 AA
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passionate advocate of the potential social and economic value of
federally funded university research. Offshoring some of the work
associated with managing university inventions is not a step that
should be taken lightly, or without significant investigation. Rural
and land-grant universities face additional PR challenges if they
were to offshore what today are core university functions, since they
tend to be the largest and most visible employer in the region.

Yet, rather than dismiss a potential catalyst for university
ETT1T OAGETT xEOET OO A AZEAEO EAAOET Ch
cons of offshoring some university tech transfer funtoons. What if a
university could save money, place more inventions into the
marketplace, create more startups, attract more invention
disclosures and free up staff time for more strategic work activities?
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7EAO O1T EOAOOEOEAO AAtensind AOT £O
strategies
U.S. research universitiehave something tol A A O
intellectual property (IP) licensing strategies ) " - | x
biggest patent portfolio. Nowl am not saying that | approve of every
IP strategy used by Big Blue. Nalo | mean tat universities should
behave like a forprofit corporation and attempt to wring revenue
out of the plethora of intellectual activity that takes place on campus.
AEEO x1 01 AT 80 x1 OE mdah that hedleddnis OAA
I £ ) " licénSing sttategy might improve the way U.S. research
universities manage the patents that result from publicly funded on
campus research projects.
(AOA AOA OI T A AT AT AT OO T &£ )"-860
relevant to university patent portfolios, although not necessarily in
the way you would expect:
1 At IBM, revenue related to intellectual property holdings
includes more than just royalties from licensing patent
rights. Instead, IBM includes consulting fees, payments
OA1 AOKdw-howo OAT AET OBRQE ADAIOA QDA ©
revenue
1 At IBM, decisions on what new technologies are patentorthy
are made in ade-centralized manner; individual inventors
given performance bonuses
9 Selected IBM patents are croskcensed out to other
companies
9 Some IBMcreated technologies that could be patented are
placed into thepublic domain for anyone to use
1 Some elected IBMowned patents are donated to open source
projects
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1 Instead of just attorneys,IBM engineers are encouraged to
search for potential patentinfringements

#1 AAOT Uh )" -60 1 EAAT OET ¢ -p®dOAOAC
corporate environment. What could universities learn from IBM and
what would strategies might be appropriate fora university mission
and culture?
IBM strategy 1: Monetize a broad swath of company knowhow
AT A OAOT OOAAOS )" -80 OADPT OOAA 0O/
intellectual property is earned by monetizing a number of different
types of company expertise and resources, not just patents.

IBM earnings category 1: Sales and other transfers of IP ($138
million USD a year): this category involves fixed fee transfers of
IP and crosslicensing arrangements of patents. Some of this
includes valuation of IP in IBM divisions that were sold or spun
off.

IBM earnings céegory 2: Licensing/royalty-based fees ($514
million USD a year): this category contains patent licensing
revenue, which, according to a figure cited in an article by Joff
Wild, accounts for an estimated 40% of earnings. The
remaining revenue in thiscategory is from technology licensing.
That includes the transfer of tradesecrets, technical know,
training, loans of personnel, or providing access to IBM labs.

IBM earnings category 3: Custom development income ($501
million USD a year): this inome consists of consulting fees for
IBM developers who are providing customized software

solutions to clients running proprietary IBM solutions.

In a university setting:  Unlike IBM, universities do not license
most of the innovative technologies and kow-how that comes out of
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university research labs. There are good reasons for this. University
research is funded to improve public health and promote open
ended scientific inquiry.  Therefore, university inventions are
typically exploratory and in an erly stage of development.

Some university inventions make their way into a patent, but
iT00 O1TEOAOOEOU DHAOAT OO AOAT GO
remain unlicensed. In addition, university research careers are built
on broadcasting knowledge and knowhow, not contributing to
commercial product development efforts. As a result, the vast
majority of university IP is distributed via scientific publications,
personal relationships with industry researchers and by graduating
students out into the work force. IBM licenses as much of its
company IP as it can; universities, however, should continue to favor
open innovation.

IBM strategy 2:  Patenting decisions are deentralized; IBM
inventors get bonuses. Within each business unit, teams of
engineas and lawyers meet regularly to review invention disclosure
forms filed by unit engineers. About half of the reviewed inventions
end up filed as patent applications, earning its inventor a $1,000
bonus. If an invention gets a patent, the inventor rece#s a second
bonus. Each year, the company CEO identifies three or four
inventors who have made a special contribution. Their rewards can
reach as high as $100,000.

In a university setting: y AT 11T 0 AAI EAOA
commercialization activity shauld factor into her tenure process (i.e.

K]

OE

AO T AAOGOOAA AU A AZEAAOI OUBO 101 AAO

Z A £ x oA 9~ z

IO ETOIT OAIATO ET O00A0O0ODPOQS

(1 x

EAOARh OEAO )" -80 AT cCcel AROO AilT AOAO

viable researd are not only tolerated by their departments, but
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recognized for their contribution to the larger organization. To
recognize inventive faculty, universities could award annual cash
bonuses per patent issued or add patents into the formula used to
calculae faculty annual raises. While many university technology

transfer offices recognize their leading inventors, smalscale
AAOAT TTEAIT OAATCIEOEIT EO 110 AO A
paycheck.

The second point here is that patenting decisions armade by
)y"-80 ET OAT O1 06h 110 Au A AAT OOAI T
manages the legal and contractual aspects only after a patent has
been identified and licensed. In contrast, university patent decisions
are made in a centralized technology trasfer office with varying
degrees of inputfrom the university inventor.

If universities were to decentralize their patent decision
making process, a few staff members could remain in a central
technology transfer unit to manage patent paperwork and licese-
related billing transactions. Remaining headcount and budget could
be distributed amongst university departments in proportion to
inventor activity (as measured by the number of invention
disclosures per department for the past five years). haollege
technology transfer staff would work directly with faculty to identify
inventions and their patentability. Staff placed directly into colleges
would gain a better understanding of faculty research. Each
department could retain a share of resulting paten licensing
revenue; each department would make its own patent decisions
using its own allotted budget.

IBM strategy 3: Crosslicense patents to other companies. To
save money on potential patent infringement litigation, IBM cross
licenses selected peents with other companies. Companies agree to
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AOAAT U OEAOA OAI AAOAA DPAOAT OO EI
without negotiating each separate transaction.

In a university setting: 51 EOAOOEOEAO Alkcénged AEC
their patent portfolios with a single company given the obligations
associated with publicly funded university research. However,
universities could crosslicense patents with other research
universities to form large, central patent pools. Once pooled,
corporations interested in licensing one or several patents from the
university patent pool would sign a single license. Participating

O1 EOAOOCEOEAO x1 O A AEOEAA OEA OAOA
proportionately by the number of patents licensed.  Noiprofit,

public health initiatives would also benefit from university patent

pools. Organizations such as UAEM and UNITAID are advocates of
pooling university-owned patents to foster lowercost treatments for

AIDS, TB and malaria.

IBM strategy 4: Donate patents to ogn source projects: In a well
publicized maneuver in 2005, IBM donated 500 software patents to
open source software projects, promising not to sue anyone who
used them. Unfortunately, five years later, IBM ended up suing a
company that used a few of thelonated patents.

In a university setting: Most university scientists already place
OEAEO AEOAT OAOEAO ET O OEA bpOAI EA
software, releasing it under an open source license. Universities
should consider placing patents thaare more than five years old and

still unlicensed into the public domain. Taking a cue from IBM,
universities should consider open sourcing patents that are more

than 3-5 years old and still unlicensed.
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IBM strategy 6:  Hunt down patent infringers. At IBM, within

each business unit, engineers and lawyers search out patent
infringers. Some engineers are even tasked with pulling apart

AT T PAOEOT 0680 OAAETTI1TCEAO O1 &ZEECOC
IBM patents without paying IBM a license fee. Hn engineer finds

and reports an infringement, company lawyers pressure the
company to pay for a license.

)" -60 AAAEAAOEITT O £ETAET C DI O/
some as a bullying behavior that halts innovation. Particularly in
caseswhenapott OEAT 1 U ET £ZOET CET C Al I PAT U
demands simply because it cannot afford litigation.

In a university setting:  Not a good idea. Several lawsuits over

the past two decades were the result of a university suing a company

? even its ownresearcherzfor perceived patent infringement. On a
philosophical level, | believe that when a university launches a
DAOCAT O ET ZOET CAT AT O 1 AxOOEORh EOGBO
amiss with its approach to managing federally funded university
researc.

/T A DPOAAOEAAI 1 AOGAIh A O1EOAOO
infringement issues. If a university sues a small company, the
Ol EOAOOEOUB8O Ei ACA OO0EZAO0OS ) £ A
O1l EOAOOEOUGO DI AEAOO 1 AU poiktles®1 T x 1 [
litigation. Finally, universities do not have the personnel to search
for infringers. University inventors have other concerns. Staff in the
technology transfer office do not have the technical skill, the time,
nor the organizational backing to follow up on reported
infringements.

Conclusion
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IBM has a staunch corporate commitment to monetizing IP. It
has deep pockets, and is willing and resourced to play patentlated
hardball with competitors and standards bodies. In contrast, the
university mission and revenue model is not wellsuited for
aggressively monetizing intellectual resources. Nor is {Based
hardball an appropriate role for a university that has agreed to act as
a steward of federally funded scientific research.

Some eleme® O T A& )"-80 ADPDPOI AAEh ET
AT T OEAAOAAS 51 EOAOOE OE A @ent@akzédO1 A A
patent decisionmaking process and shift patent decisions, staff and
budgets into university departments. Universities should also
recognize and eward prolific inventors.  Universities should
consider forming patent pools and donating unlicensed patents to
open source initiatives. Finally, when conventional methods to find a
commercial use for a patent have failed, universities should embrace
alternative agentbased methods to bring research to the
marketplace.
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$1 1760 OEEDP OEA 10C AEAOO

One of the former Vice Presidents at Microsoféteve Sinofsky,
xAO A 1TA 1T £ OAUET ¢ OAT180 OEED OEA
It means your product or servce (in the software business, a product
EO Al i bl AOAA xEAT EO EO OOEEDPDPAAG
AOOOT I Aob6s TAAAGR 110 Ui 6O 1 OCATE
politics.

Revenuedependent organizations such as businesses,
intuitively undersOAT A OEEOh AT A EZ£ OEAU AIl1
)y 060 11060 01 OEiIiPIA £ O Ol EOCAOOGEOU
transfer office. On campus, university business units are the campus

O

LeOB O OOAOO xEOE OEA 1 0C AEAOO PA
split into two major service areas: the teaching and research portion
(faculty and students) and the administrative portion (the university
workers who run programs, handle grant applicaibns, process
student applications, athletic coaches, and higlevel figureheads
such as college Deans and the President). In the U.S., almost all
formal university technology transfer efforts are housed in the
Ol EOAOOEOU8 O OAOAAOAE AEOEOEITT 8
The research divisions is administrative, not academic. What
this means is that research diision employeesAT 1 6 0 OAAAE |
research. Research division employees handle mostly internal
university paperwork and researchrelated logistics. A typical
research dvision is made up of the following units, or offices:
9 The unit that processes the paperwork for faculty grant
applications for research funding
1 The unit that processes the paperwork associated with getting
and receiving research grant money
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9 The unit that takes care of the lab animals on campus
1 The unit that keeps an eye out for potential conflicts of interest
of university employees
8 AT A OEA OAAETTITCU OOAT O&FZAO G
(AOA6O xEAOA EO CAOO ET OAOAOOET C;
supposed to be a hdge between industry and university. $mehow,
this unit O E A Qufie® deep within an administrative division is
supposed to successfully meet the following lofty expectations of its
stakeholders:
1 Say on top of the fastmoving world of IP issues and chaging
licensing paradigms
1 Deeply understand the potential market value of each
disclosed university technology
1 Launch and run highly visible marketing campaigns for a few
thousand active university inventions
1 Win tough negotiations quickly against top otch corporate IP
lawyers
9 Write and oversee quick processing of high quality patent
applications
9 Make sure licensees are paying their bills on time
1 Build strong networks of business people, entrepreneurs and
6#0 OET AA AO EO AT tedhirdnsler ®D A OA A
AT T OAAO ObPiT 0086
9 Respond quickly and effectively to stakeholder questions and
problems
Is it working? Are university tech transfer offices shipping the
above services or are they shipping their org chart? Would you be
reading this if they were shipping the above services? Would | be
writing this? Probably not.
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However, university tech transfer officesthemselvesare not the
root of the problem: they operate in a difficult environment. @en
OEA "AUE s$T1 A | Aédd ARIAAE @E IAQ®AAIOA
early stage university research and make sure it gets used
Ol i AxEAOA ET ET AOOOOUKRG EOBO A OOE
of university tech transfer professionals thatthey have managed to
tackle as many of these goalss they have.

The BayhDole Act was a bold and wonderful experiment, but it
did not provide a clear set of instructions, nor did it earmark federal
funding to pay for an on campus technology transfer unit. As a
result, without a clear roadmap, funding and without the ability to
think and behave like a real, forprofit business, over the years,
universities have tasked their tech transfer units witha set of
spectacularly unrealistic goals. If you read the mission statements of
most university tech transfer offices, they appear to be additionally
tasked with several grand but hopeless missions: 1) help the greater
good and 2) foster regional economic development and 3) enrich the
university and faculty inventors.

So what should we do? What do succesl companies do when
negative customer feedback indicatesthe company product is a
shipped org chart, rather than a quality product thatcustomers
x AT Oe (uskdotd. BappenatBVcOsoft during its glory
AAUOS " EOAI OEA AT tebtAdertbdnénce,O1 &£l C
however, | suspect that this may no longer apply.

If the product development process was corrupted, impacting
product quality, the first step was for the product team to spread the
word internally t o company executives and staff thatth&d O A OE O A
on the horizon z that things need to improve (yeswhen Microsoft
used to be top dog, itemployees are *encouraged* to point out what
could be better and paranoia is commonplace)Once the threat was
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accepted, nternal working groups would take shape These groups
were not assigned committees; insteadthese teams would form
rapidly and organically as people with needed skillsvere swept into
the group. Useful people became part of thenternal working group.

At the senior levels, execsral sales peoplevould fan out and do
as many customer visits as they can handle in a few weeks. The
internal working group would continue to pull together the
learnings, dig into existing data and if theravas time, unearth new
information. Peoplewere assigned to learn what the competitors
eat for breakfast. Potential alternative strategiesvere synthesized
and sketched out.

Finally, arough coursecorrect strategy would becrafted. If part
of the coursecorrect strategy was are-org: peoplewould get a new
manager, a few peoplevould be promoted and a few peoplewould
be fired. If all went well, the product improve8 4EA O1 OC
OuUl AoT T A x1TO1 A AA OAIl BT OAcGdoimdss EAT O
no longer have to strugle with a product that wasa reflection of the
AT 1T PAT UGB Qolitcs. OA OT Al

This kind of fastmovingOAT 1 EAT AO 1 TwollddbAES6 O/
impossible to coordinate in a slow-moving major research
university. Universities are built to stay the same over long periods
of time, noti OOOT 11 A AEI A8 4EA08O0 DAOC
their longstanding traditions and ivy-covered walls. The downside,
however, is that wiversity administrative units have become
notorious for shipping their org chart rather than a killer product.
University units are immune to the forces of industrial Darwinism
OET AA OEAUGBOA 110 OATEATO 11 OAOAT (
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Chapter 2

Federal policy

Three tribes, policy, and three realities

In 2009, the U.S. Office of Science and Technology Pp©STP)
put out a Request for Information (RFI) and asked anybody who
wanted to comment to offer weigh in on the process of
commercializing university research. Ilwrote up a response. And
later waded through AOAOUT T AwritiRgs O-A tnahy from
university provosts, some from entrepreneurs, a couple from state
economic development agencies and a few cranky essays from
individuals disgruntled by a difficult experience with a university
patent.

As | read through the submitted responses, | felt like | was
reading a conversation between three tribes, each with its own
unique language the other could not understand. Expressed
perceptions of current problems as well as proposed solutions were
strikingly consistent with tribal identities: the tribe of university
administrators, the tribe of university faculty and researchers, and
finally the business tribe.

University engineering and science faculty and grad students
are tuned into industry trends and problems, and industry
researchers read scientific publicatbns. When a bit of research
i AOOOAOG ETOT A Aiii ACGAEAI T U OEAAI .
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different. In fact, the majority of licensing deals are brought to the
university tech transfer office by the faculty inventor, not the other
way around.

At many major U.S. research universities, engineering faculty
are given a full day off every week for industry consulting
AT CACAI AT 0Os 4EAU A1 O Aii PAOGA £
not unusual to see a long line of professors in suit jackets, patidyt
standing in line in the hallway of the engineering quad, awaiting
their 10-minute slot to pitch their research to a visiting rep from
McDonnell Douglass or Kodak or DuPont.

But, if you look at university OB 1T T OT OAA BOIT COAI Oh
that university faculty and graduate students are innocent lambs
being led to slaughter.

(AOA6O xEAO AAAE OOEAA OAEA EI1 Ot

University administrators and tech transfer offices wrote that
the best course of action would be to mainta the current
technology transfer model as it is. Their recommendations were
incremental. The most popular recommendation was that federal
funding should sponsor oncampus classes on entrepreneurship for
faculty and grad students.

Another popular suggesion was that networking events would
help university faculty and students meet industry coaches and
mentors who could mentor them to have more commercial hustle.
After classes, networking and mentoring, university administrators
suggested that the federagovernment fund university-based proof
of concept centers, or POCCs, where eadiage university
inventions could be developed to form startups or be licensed to an
existing company.

4EA OAATT A OOEAA OEAO OAODPIT AAA
for information was the scientists and researchers themselves:
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university faculty. In contrast to the administrative tribe, the
inventor tribe had no interest in attending oncampus classes to
teach them to become more entrepreneurial. Based on my own
direct experience, this makes sense. Most universities already offer
countless courses on how to be an entrepreneur; in fact, a primary
function of many tech transfer offices is to set up a steady stream of
networking events.

The third tribe was that of busness people and venture
capitalists. They recommend that universities improve their
technology transfer process by stepping out of the way. Common
suggestions were that universities should offer businesses and
startups quick and transparent license optns, not ask for
administrative fees on patent licenses, impose fewer reporting
requirements onto anyone licensing patent, and to ease 4felated
clauses and restrictions in university/industry collaborations.

Interestingly, most people in the businesdribe did not want the
university to give them access to a universigpased proof of concept
center. Their perception was that the technology development
process is too iterative, consisting of several feedback loops between
inventors and their industry colleagues. In contrast, proof of concept
centers assume a linear product development process, from
poi 01 OubA O ~Z£ET AT DOI AOGAOh EAT AA
enough to move as quickly as small businesses demand.

Two university faculty from the University of California, Davis
I £FEAO OT I A OAEOAOGEEI ¢ ET OECEOS 4 E
hundred faculty inventors at the University of Minnesota to ask them
to share their experience and perceptions of the university
technology transfer process

O0' EOAT OEA EIi bl OOATAA 1T &£ OAAETI

problems that have emerged with this process, it is remarkable
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that there has been no comprehensive large N study of the

experiences and perceptions of the inventors producing the

inventions regarding the operation of their university Technology

Transfer Office. Only through such a study will the data become

available to make informed national decisions on how to increase

the flow and utilization of taxpayetfunded research and the goal

ofincreasing technologgdA AOAA AT O0OADOAT AOOOEED

These UC researchers raise a good point and a wiedipt secret:
on university campuses, faculty and grad students are already
closely tuned to industry, perhaps more than anybody at the
university. However, most university IP policies continue to reflect
OEA Pi POl AO OOAOAT OUPA OEAO O1 EOAO
work with industry. In addition, as part of their employment
contract, faculty and grad students are required to hand off their
reseach results to a central technology transfer office that will
manage the patenting process, set a marketing strategy to find
industry partners, and then write and negotiate any resulting
licenses.

Campus licensing staff work hard to cultivate strong and
productive relationships with their faculty and grad students.
However, at many universities (for various wellintended reasons),
after handing over an interested business partner, the inventor is not
allowed a seat at the negotiation table, nor permittedo read the
resulting license for his or her own invention. University
administrators justify the centralized control over technology
commercialization by claiming that their faculty and grad students
need oversight when they venture out of their acadaic Ivory

Tower.
Clearly there are major disconnects between people with a
OOAEA ET O1 EOAOOEOU OAAETTIT CuUS 7
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to ask the different tribes who are passionately conversing with one
another in mutually unintelligible tongues.

How would university scientists and researchers prefer to find
their research a productive home off campus? What about their
industry colleagues? Woulebe entrepreneurs? What would be the
best incentives? Should university inventors be permitted tdake
the lead on commercialization strategies and licensing options?
What would be the most efficient operational arrangement? What if
we opened up the university IP portfolio to third party agents who
would manage the inventions the universityprovided tech transfer
I #FEEAA AEAT 860 EAOA OEI A O1T 1 AT ACAe

I wonder whether the Office of Science and Technology Policy
learned anything from their Request for Information. In a way, they
captured the cacophony of conflicting versions of reality in writing--
not an entirely unproductive exercise. However, my hunch is that
whoever waded through the pile on their side was overwhelmed by
the conflicting perspectives, not to mention the mystery of how ten
people can examine the same situation and come up with ten
different interpretations and corresponding solutions. Rather than
funding yet another series of classes or office space for university
O0OAOOODPOKh x1 01 AT8O EO AA OAEOAOGEEI
fund a bit of formal exploration and sponsor someindependent
research to make some sense of the Tower of Babel?
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Fund the future, not the past

Two pieces of proposed federal legislation- the America
Innovates Act (bill proposed April, 2012) and the Startup 2.0 Act
(revised in May, 22, 2012) share a&ommon goal: to improve the
flow of university research to society and thereby, increase industry
innovation and create startups that create jobs. After that, their
similarity ends.

These two bills reflect the Great Debate: are university
commercialization efforts just wunderfunded, or are they
underperforming?

For years now, people have held strong, diametrically opposed
opinions about whether universities are doing a good job of getting
on-campus research into commercial use. The dissonance
sometimesi AEAO UT O xi1TAAO xEAOEAO OEAU
same system. It seems that federal legislators are as divided as the
rest of us.

On one side, the America Innovates Act presumes that
university commercialization strategies, policies and programs ar
essentially on the right track? they just need more funding. In
AT 1 O0OAOOh OEA 30A000D ¢8m ! A0 £A
Ol AAOPAOAI OIl ET Co AAI B8 , EEA OEA
Startup 2.0 Act intends to give funding to universities to helphem
bring research to market (in addition to proposing broader changes
to U.S. immigrant and visa policies). However, the Startup 2.0 Act is
disruptive: it proposes to give commercialization grants directly to
entrepreneurial faculty, thus enabling them to take charge of
bringing their own research to market, should they choose to.

Not surprisingly, the Startup Act has stirred both ire and
jubilation. Many university faculty, of course, would be happy to get
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funding to get their research into commercialuse, or to found a
startup. Not so thrilled are those who feel strongly that university
administrations ? not individual faculty » should set strategy,
policy and run programs.

) £ AT OE AEI 10 AAATI A 1T Axh EO8O «
what happenswhen the funding starts to flow. First, some more
background.
7TEAO060 EI OEA 'i AOEAA )111 OGAOAO

The bill for the America Innovates Act proposes that the big
federal funding agencies hand over 15% of their research budgets to
the Department of Commerced set up an independent agency called
the American Innovation Bank. Guided by an appointed Advisory
Board, the American Innovation Bank would give grants to
university administrations.

Innovation Bank grant money would go directly to university
administrators, not to individual university faculty. Administrations
would use commercialization grants to develop raw inventions into
working proofs-of-concept. Some of the money would pay for the
creation of new, university-approved curriculum to train graduate
students in STEM fields. Some grants would support -get-
unspecified university commercialization activity. All in all, basically
sound ideas.

(AOAGO OEA AAOAE(Q OEA ' AO bDOI
AOOOEAOI Oi OEAO OA&E AAOblydiut-éfAded O EIT
(some would even say faltering) system. Conspicuously absent from
the bill is funding that would let university faculty and companies
explore newer, and perhaps better strategies. Why fund what we
already have?
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The America Innovates Acteminds me of the way people fondly
describe theirwelFET OAT AAA AOO |1 EOCOEAAA AT O
OECEO DI AAAS8O 7EAOh A@AAOI Uh EO A
yoéii AA i1 OA OPAAEAEEAS
Stop counting patents

The first shortcoming of the propsed AIA is the performance
metrics for Annual Reports from funding recipients. Of four listed
i AOOEAOh OEA EEOOO EO8 UIT O COAOOAA
as a core metric, it seems that AIA sponsors are laboring under one
of the biggest and moststubborn misconceptions about bringing
university research to market? that in order to be commercially
OEAAT Anh O1T EOAOOCEOU OAOGAAOAE | OO0 A&t

Managing university research as if it were potentially lucrative
intellectual properOU ET T AAA T £ A PAOAT 060 b
I'Au Al AEi O1 OEA TAAAT 80 xAOAOO A
jarfuls for yourself. Patents are a relatively tiny conduit of
ETT xI AACA OOAT O&EAO AT i PAOAA O OEA
sciel A A% published papers, conferences and interpersonal
relationships.  Other active channels are graduating students,
industry collaborations and faculty consulting gigs.

Now, patents have their place in product development and
startups. After all, if a miversity researcher feels her research is
best brought to market by patenting parts of it, then she should be
given the resources she needs to do that. However, if the
government plans to go as far as to scrape 15% from budgets
intended to fund basic s@nce and spend it on commercializing that
OAEAT AAnh OEAT &£ O EAAOAT 680 OAEAhR |
performance metrics.
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Commercialization grants to faculty should be applied for,
and given, at the individual level

Next issue. The AIA reflectanother common misconception
about university research: that a single strategy under central
control works better than a decentralized and diverse set of
strategies. The Act is built on a faulty foundation, the notion that
university knowledge and technd | CEAO x1 160 &I 1T x 1
unless channeled through, and controlled by a university technology
transfer office.

For example, in Section 105: GRANTS TO INDIVIDUALS, the AIA
proposes to give commercialization grants to individual university
researchers  However, in order to apply for one of these
commercialization grants, the investigator must apply together with
EEO O EOAOOGEQOUBO OAAETTITCU OOAT OF
AEOOAOOGEAA O1 OEA DPAIPIA OEAO xI10
transfer office. Tech transfer services should be a valued and
optional administrative service available to faculty and graduate
students, not an administratively imposed tax.

41 AA Al AAOh EOGBO 110 OEA OOAEE
problem with this part of the AIA. In fact, university technology
transfer offices are full of smart, hardworking people who do a lot
xEOE OEA OAOI OOAAO OEAUGOA CEOAI N
to work more freely and creatively with university researchers. & O A
seen, firsthand, how capable and imaginative staff struggle against
administrative constraints. The real problem lies at a deeper level,
that the AIA proposes to force yet more federally funded research
OEOI OCE A OET ClI A DE Dtk Browledgs fhabdded® 1 1 O
works.

Fund disruption, not the status quo
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Third issue. If the America Innovates Act proposes to fund what
we already have, in contrast, the Startup Act proposes to fund a
AOEOEAAI DPEAAA 1T &£ xEAOG8O AAdgy 1 EO
commercialization strategies in the U.&  strategic diversity. (Note,
OEA 30A000D ! AO EOI 6 Gledbriedkl haBEbbez® O OE
proposed: the Kauffman Foundation, one of the sponsors of the bill,
proposed it two years ago; | proposed aodified version last year.)

As mentioned earlier, this particular provision in the Startup 2.0
Act has been met with quite a bit of resistance by stakeholders
invested in maintaining university commercialization programs as
they stand now. On the one hal, | suppose it makes sense to fight
this proposal if you fully believe that university faculty should not
make decisions about the commercial prospects of their own
OAOAAOAES (T xAOAOh EAOAGO xEAOQ )
business of gettingDT EOAOOEOU OAOAAOAE O1 1 Ac
AACAO O1 OO0OU 1060 AEZAAAOAT O 1 AGET AO
some of them might yield better results?

Think about it. If entrepreneurial university researchers were
to given the resources and fredom to commercialize their own
research, several good things could happen. First, faculty and
graduate students would likely create some pretty useful and
creative strategies that could perhaps be applied in other
universities. Next, if faculty were gien access to commercial
research commercialization services, they would get the chance to
compare their campus technology transfer services against other
options.

Sure, there would be some greedy apples in the faculty barrel
there always are. However,d OA OAAT OI 1T A RNOAOOEI
the administrative ranks and in government and businesses toe

xEi EAOI 60¢ #11 OEAAO OEAO OEAOAGO
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research commercialization on university campuses. And,
administrative efforts to clambp AT x1 OECEOI U 11 OOI
costly in terms of staff time and industry and faculty good will.

I would be the first to agree that tight administrative control
should be exercised if it were proven that faculty are using tapayer
funded research o line their own pockets. However, the irony of the
AT 11 AOCAEAI EUAGETT COAU |1 AOCEAO EO Ol
Instead, faculty, students and companies find themselves sharing
research in the grey market in order to find freedom to freely
collaborate with, share information, and learn from one another.

2A0EAO OEAT O1T OT Al U AiITAAITET ¢ Ol
to give funding directly to faculty, university administrators should
be pleased to support it. What if faculty and companies wer®
AEOAT OAO OEAO OEAO OEAEO O1 EOAOOGEO
better than other options? If faculty and companies were given a
AET EAA AT A OOEI1 AEIT OA O1 x1OE xE
transfer office, that would be the ultimate endorement. In fact,
faculty freedom of choice could finally get hardvorking university
tech transfer licensing staff the credit they deserve for their efforts.

Nobody can pick the winners

Fourth issue. The AIA proposes that the Director of the
American Innovation Bank appoint an Advisory Panel. This expert
panel would decide which university technologies should get
commercialization grants. In gambling, trying to pick winners when
OEAOABO OAOU 1 EOOI A AOGEAAT AA AT A 1
well, gambling. The same thing is true when a committee of experts
attempts to pick out which earlystage inventions have the most
commercial potential.
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Venture capitalists and stock brokers have already learned that
TT TTA AAT DEAE OEA Csxitvési id oOtany 4 EA
companies, and why there are index funds. University technology
transfer licensing staff are learning that despite repeated attempts,

AOGAT OEAU AAT 60 DPOAAEAO xEEAE | &
inventions will score big in industry.

y £ 11T TTA Al OA EAO AAAT OOAAAOOE
PAT Al o T &£ Apbi ET OAA | AOGEOT 00 AET T «
will be winners? Each year, university researchers create thousands
of new inventions. Maybe the proposed America Innovatesct
should just honestly acknowledge reality and instead, hand out
thousands of microgrants each year in nearandom fashion to
university researchers, startups and businesses.
$11860 OAAAE EAATITT cCcUh OAAAE OI 1/

Last but not least, the AIA, inSection C. 202. INDUSTRY
RELATED REQUIREMENTS FOR CERTAIN GRADUATE RESEARCH
FELLOWSHIPS, proposes to establish a set of training requirements
for graduate students on federal fellowships in STEM programs.

This portion of the proposed Act would be managedy the big
federal funding agencies, namely the National Science Foundation
and the National Institutes for Health.

For decades, these large federal funding agencies have given out
billions of dollars in grant money to university researchers to fund
basic, exploratory research. The results have been mostly
magnificent. Yet, if you look at what federal agencies propose in
their portion of the AIA, these funding agencies, once proud
advocates of exploratory science, seem to have been put to the
political plow.
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As the AIA is proposed, to get fellowship funding from federal
agencies, STEM graduate students will be mandated to take the
following curriculum.

1. The importance of disclosing discoveries and filing for

patents.

2. Obtaining proof of concept or @velopment funding.

3. The characteristics that make a scientific discovery attractive
to private investment.

4. Resources that may assist researchers in creating a new

start-up company.

)y AT160 ETTx AAT OO |
engineeE1 Ch ) xT 01 A xAT & A AEO 11 O0A ¢
OOAOAA ETOAT O EO O OAAAE A OOOAA
AEOAT OAOEAO AT A EEIETC & O PAOAT 0O
the course is going to teach ideology. The worst case scemawould
be if the American Innovates bill became law and this training were
to deteriorate into a cynical, mandatory exercise, sort of like
Defensive Driving School.

Federal agencies whose charter is to fund exploratory, open
ended scientific research shold know better than to fund
AOOOEAOI 60i OEAO OAAAEAO OOEA EI BI C
teach what students can actually apply. Just for starters, how about
teaching students how to navigate the gritty details of SBIR and
STTR grants and federal aounting regulations, state and regional
sales tax regulations, the basics of intellectual property law, and
other topics entrepreneurs need.

Topics (2), and (4) in the proposed AIA curriculum sound more
promising. | wonder whether the intent of the NSFks to aligm Item
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(4) above with another similar but separate NSF curriculum
program, the Innovation Corps which aims to teach faculty and
graduate students basic business concepts. However, NSF funding
rules to get money for Innovation Corps reflects ta same topdown
mentality that pervades the America Innovates Act: the NSF
mandates that only academic Deans and higher can apply.

)y 6A AA AOOET 0O OI EAAO xEU OEA
grants to individual faculty, yet is so hesitant give facultyesources
to help them to further commercially develop the resulting
inventions and technologies.

Fund the future, not the past

The upside is that legislators have joined the debate. The
downside is that even at the legislative level, it seems that weilét
EAOCAT 60 1 AAA DPOI COAOGO 11 OEA AT OA
willing to ask, or to answer: is the current model the best solution?
Why or why not? If not, what would be better and what funding and
policy changes need to take place to get there?

Making good policy on top of this unresolved, gaping fauline is
going to be challenging. Universities are fumbling towards a solution
OT xAOAO A AT i bl EAAOGAA bDPOT AT Al AT A
pressure to prove their worth. Stakeholders of the umiersity
research ecosystem, despite their disagreement with one another,
AOA EECEOET ¢ EAOA Oi Al xEAO OEAU
answer.

The American Innovates Act needs to dig deeper and give grants
to universities, faculty and small businesss to fund exploratory pilot
programs. | suspect that many universities would be happy to
accept federal funding to testdrive daring new methods of getting

Ol EOAOOEOU OAOAAOAE ETO1T Aiiil AOAE/

80



+—— Tech Transfer 2.0 ——

keeping quiet while their more vacal brethren strong voice
disapproval of giving university faculty some freedom to tinker.

Both of these proposed Acts are exciting pieces of legislation.
)y 060 C¢ciT A Oi OAA OEAO ET OAOAOO EI
research is reading the highst levels. However, policymakers need
to understand that resources should be directed towards the future,
T1T6 OEA PAOGOS y £ 1 ACEOI AOT 006 AET I
will significantly improve.
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)y 060 110 1 Axq, I ACAT @BWNOEOAIT A
transfer are minimal
Federal policymakers continually struggle to interpret the
original intent of the Bayh Dole Act. In a scenario that seems to be
regularly re-enacted,yet another assessment of the Acstudied the
original intent of the Act. Ths time, a few government officials
delved into whether the Act permits universities to try new
technology licensing strategiesthat utilize some elements of e
commerce.
It seems the answer is a cautiously worded yesTo share the
results of this particular deliberation, in 2011, Henry Wixon, Chief
Counsel for the National Institute of Standards and Technology
(NIST), wrote an open letter to Thomas Kalil, the Deputy Director for
the Office of Science and Technology Policy (OSTP). In the letter,
WixoncomAO OEOO " AUE $11A60 1 ACAT O1 A/
0. AEOEAO "AUE $T1A 1170 EOO
imposes upon contractors[meaning the university that
receives the grant funding any particular approach to be
used in licensing subject inveniioO8 x EAOEAO- OEOI
ATl i1 AOGAA 10 TOEAO AOAAOEOA APD
"AlTx EO .)3480 AAEETI EOEOA OAAA
requires of universities. My comments, in italics demonstrate why
universities have much more éeway than most people think. In
wiitng, £A " AUE $T1 A 1 A0 OANOEOAO OEAOE
1. University employees disclose in writing each invention
they create while under contract

i Al AAE(q 4EEO EO A AEC DI EITO
mandatory for the university to require *disclosure* of the
inventElT Th AOO EOGO0 11O i1 AT AAOI ou O
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invention. Alternative license approaches are entirely possible if
the university gives up the traditional ownership > commercial
license model for some technologies.>

2. That the university disc lose each resulting invention to
the funding Federal agency within two months after the
inventor informs the university about it

3. That the university notify the Federal government
within two years of receiving the invention disclosure
whether or not t he university wants to retain title to any
subject invention

<melbak: So universities ARE NOT required to take title; they just
get first crack at it. In a perfect world, university tech transfer
offices would quickly give up rights (in a specified grperiod) to
OAAETTIT1TCEAO OEAU AT160 xAT O Oi
be supported in this, and assured that they will not be punished if

a refused technology hits the marketplace some other way.
Universities could choose who gets title nextfaculty or an
ecosystem of free agents.

Having the university offer a clear flow of title would open up all
kinds of potential new licensing models. One of many possibilities
could be for universities to post unwanted inventions on a web
site; for exampe, nonpatented inventions could be made
available via an available smorgasbord of ecommeistyle click
thru, nonrexclusive license whose primary function would be to
document university consent and help track higével trends in
public uptake.>

4. That the university must file an initial patent
application within a year after disclosure if it chooses to
retain title to an invention
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<melbak: In the same perfect world, if a university did elect to
take title and file a patent application, the facultynember should

be offered the option to choose to lead the patenting process.
Most may not want to, but for the ones who really care about the
outcome, they could do a better job than overworked licensing
staff who routinely handle brutal case loads of @v200 active
inventions. And the faculty would be less likely to complain about
the outcome.>

5. That the university must notify the Federal agency of
any decision not to continue the prosecution of a patent
application

6. That anyone who files a patent application on an
invention created with federally funded research must

state that the invention was made with government

support

7. That the university or whoever ends up with title must

DAOIi EO OEA <Cci OAOTT AT O O1 AgAOA
whereby th e Federal government may step in and grant a

license to an appropriate applicant

8. That the Bayh-Dole Act has requirements that involve
licensees [the companies that license the universityowned patent]
of federally funded inventions that universities nmust meet.
These include:

9. That the licensee submit periodic reports on the
utilization of an invention and efforts towards that
utilization
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<melbak: while required, the reporting requirements pose a
burden to both tech transfer office and the licerese Licensees
hate the reporting burden that universities impose on them. For
small companies, detailed, mulpage reports have a real impact
on their staff time. However, universities could work towards a
very streamlined and automated approach towardseporting
that could ease the burden on everyone.>

10. If the licensee [the company using the universityowned
patent] wants the exclusive right to use or sell any
inventions, a substantial amount of their product must be
manufactured in the U.S.
<melbak: while required, this mandate imposes an unfair burden
on the tech transfer staff. These days, for better or for worse, most
products are made in many different locations and later
assemble'd;‘biotgqh re§earqh is ‘als’o Worldwide. The tecrl t(ansfer .
oficA OET O1 AT60 EAOA O1 Al OEA bl
the time or training. Nor should companies have to spend time

putting together manufacturing roadmaps of complicated
products.>

Finally, universities mustshare royalties with inventors

11. Utilize resulting royalties to support scientific research
or education

<melbak: Most universities give about 3M% of
royalties to fund the costs of running the tech transfer
office and the research division administration, neithef
which count as resarch or education.>

12. Make reasonable efforts to attract licensees that are
small businesses

(AOA6O xEAO OEA EAAAOAI ACAT AEAO
should encourage universities to do:
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Explor e new licensing strategies: federal agenciesshould
support initiatives that push the boundaries of new ways to
commercialize university technology, particularly with an eye to the
tools used in ecommerce such as good online catalogs, easy click
thru license templates, transparent license terms and so on.

Clarify university IP policy: A 01 EOAOOEQUSO )0 b
AT T AEOAh OPAAEEZEA AT A Al AAOs8 6 AC
requirements of federal law is not appropriate. ©6 © 11 O ET 1T AOA
thing for universities write their own local IP policies, but in order
for universities to offer effective radical new licensing models, there
needs to be a clear understanding of where federal mandates stop
and where local policy begins.

Think outside the box: The current university technology
transfAO 1T AAT EO OEAPAA AU OAAAEOAA «x
real law, nor solid data.Universities should aggressively lighten the
required reporting requirements on businesses. What this all boils
down to is that Bayh Dole leaves a lot more space thanany people
think for other ways to share universityinventions.

Turning the battleship with small -scale, high risk, high
reward pilot programs
) £# EO AET 380 AAAAOGOA 1T &£ EAAAOAI
things? Since the federal government alreadgpends billions of
dollars each year on university scientific research, the least it can do

is to spend a few million to funda series of smalscale, test pilot
programsto tAOO 1T OO DPAT PI A0 OOCCAOOET T O¢
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funding for university tech commercialization are in the form of
large grants that are doled out to large universities to build up
existing programs.

What would be better would be snall scale, governmenfunded
pilot programs. Funding for the pilot programs would be targeted
towards small, regional businesses who would define their proposed
pilot and if they received funding, would then implement the pilot
over the next 23 years. The small business would be required to
pair up with a local university as a condition of the fundig, much
like an STTR grant.

Successful pilot programs would offer a solution that is novel
and can be quickly implemented and later scaled up. Small programs
given to lots of different universities and regional businessewould
yield fast results and @able a lot of different tech transfer models to
be tested. Small pilot programs would reflect the diversity of IP
models needed by different industries.

A small businessOEA 08 O 1 the@niverait) @ould bE the
ideal executor of a pilot programbecause they would be small, lean,
agile and focused. In order to receive the positive visibility and
hopefully, learnings from the pilot, university administrators would
need to agree to be host and advocate for the pilot. To get things
going, a chunk 6 the tech transfer function being tested would be
handed over to the small business. University inventors and
students would be involved as advisors and test customers of the
solution being pilot-tested. To ease the logistical burden on
everybody involved, university tech transfer offices would cooperate
with the small business running the pilot program to clearly
delineate pilot boundaries, rights and responsibilities.

Each funded pilot could have a different assigned goalOne
possible pilot program could test out a new method to improve the
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marketing of inventions. Another pilot could test a novel best
practice practiced by one university by placing the same process into
a pilot at a university in a very different region. Multiple pilot
programs should run at the same time in different locations. If there
are several pilot programs going on at the same time, it would be
possible to explore a number of different approaches in a relatively
short period of time.

The closest approach to this type ofdld-OAOOET ¢ ) 8 OA O/
$ADPAOCOI AT O T &£ % AOGUSO OAAAT O EI
OETT 1T OAGET 1T A5A méntivbed Adrliérg this DOE grant
inadvertently bolsters what we already have now.) ABbiI AOA $/
vision and determination to make ttings better, but their approach
EO1I 60 CiEITC O EAI P | AOOAOOS

4EA OETTT1TOAOQEII AAT OUOGOAI 66 DOl
universities consist of activities which are already being handled by
the campus TTO and business school. The DOE funding will
eventually end up paying for business plan competitions,
university/industry consortiums, training for entrepreneurs are all
valid and excellent tools TEAOAG6O 11T OEET C 1T Ax 1
innovative about re-enacting commercialization techniques that
have been kickingaround for years.

Now, if the DOE (or DOD or NSF or NIH) were instead, to fund
small pilot programs, what would those look like? A useful pilot
program could be to fund potential solutions that would make it
easier for university scientists to exchangegatalog and distribute
biological research materials. The good thing about starting with
biological materials would be that the material transfer process is a
thorn in the side of almost every university tech transfer office and
OARAOAAOAEAOD e6B®AO ) 6 OA ODPI E
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| was inspired o AOAAT Ob OEEO OOwénd DPEI |
came acrossan online catalog managed by MIT that stores and
distributes the building blocks of life. The Registry, called ) 4 8 O
Registry of Standard Partswas started by researchersr{ot assigned
O OEAI AU OEA OT EOAOOEOUGO AAI ETE
their job done. A pilot program that utilizes core concepts o
solution could work at other universities.

(AOAGO ET x OEA heReGidnDdot® like axléndriy O d,
library of more than 3000 DNA segments. Registered scientists and
OOOAAT OO AAT OANOAOGO PAOOO AT A OOA]
licensing model (or lack thereof) is loosely basd on those of open
source software, but so far, is less structured. DNA segments
OOAI EOOAA O1 OEA 2ACEOOOU AT 1T A& O
each scientist and student can work independently but easily
exchange biological building blocks (similara® software standards or
machine part specifications).

This de-centralized, low-overhead model for sharing biological
OAOAAOAE | AOAOCEAT O EO A Z£AO AOU ¢/
transfer unit. In my experience material transfer agreementsmade
up more than three times the volume of paperwork than any other
sort of licensing agreement. My former tech transfer unit exchanged
such a high volume of research materials that we eventually had to
hire a half-time person who was dedicated to processing the
material transfer paperwork.

The material transfer process was hard to manage, even for an
administrative unit. We struggled to understand and explain the
byzantine paperwork process to our faculty and industry partners.

The desire to streamline the proessof materials transfer amongst
researchers isuniversal. Yet without external support and a proven
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the resources, support, or motivation to embrace radical, new
approaches asriskyasMId8 O AET 1 1T CEAAT DBPAOOO OAc«
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Would taxing universities save regional economies?

Politicians keep popping up on podiums to urge university
administrators and researchers to find new ways to contribute to
OEAEO OACET 1 &éngAHowdvdrg EAO xATl 10T £l 00C
that many university economic development programs are missing
OEA 1 AOES8 30AT AAOA OT EOAOOGEOU OA7
xEI 1T TAOGAO AAAT I A OEA AARAAOT AE- 1T &£ A
entrepreneurship mentoring, anyone? How about a Patent
Showcase? No, the best way for universities to improve the local
quality of life would be by literally sharing their wealth directly with
local and state economie® by paying federal, state and municipal
taxes.

Economic prosperity resilts when residents enjoy a high quality
I £ 1EZEA OEAOB8O AEAAA AT A AT EAT AAA
of poet James Oppenheim, sung by striking women textile workers a
EOT AOAA UAAOO Acig O09AOR EO EO AO,
roses t000 )y 060 OEAO OEIi bl A8 2ACETTO
public schools, reasonable tax rates, easy commutes, clean and safe
streets and abundant recreational opportunities.

Yet, U.S. universities do not pay federal, state and municipal
taxes. Why mt? In theory, at least, universities are considered nen
profit organizations by the IRS and their statdevel tax codes, hence
are tax exempt. In these times of hardship, we need to at least
publicly discuss this. If the IRS and state tax agencies weayiwen the
right to tax universities at corporate rates, our devastated city and
state economies would receive a badly needed infusion of billions of
dollars.

4EAOAGO 11 OEIiBPI A Al OxAOS " 00
housing and safe communities. @d we please think this issue
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through? We need you to push this issue to bring state governments
and their local universities to the table, to talk about this openly.

, AO6O AAAA EO8 41 AAUBO MBEINOAOAA

name only. In the past twenty years, university culture has changed
dramatically. Their original stated nonprofit mission ? to provide
education and to conduct researcly has been dwarfed by activities
more typical of for-profit corporations: reaping capital gains from
multi-billion  dollar  university -owned investments, renting
commercial real estate space, running préevel athletic programs,
brokering university -owned patents in exchange for revenue and
selling, selling, selling the university brand to alumni to attract
private donations. Executives at large or private universities enjoy
salaries and fringe benefits equal to those of private sector CEOs.

Questioning university tax exempt status is not a condemnation
of their tremendous social, scientific and economic edributions.
Nor is re-assessing university nomrprofit status a criticism of the
individual university administrators, professors and staff who work
hard to maintain the high value of university degrees and to conduct
world -class, innovative research. hiversities are not the bad guy.
However, we can no longer afford to ignore the fact that major
research universities have become commerciallgriented entities
whose growing wealth, if taxed, could make a tremendous difference
to their increasingly distressed state and city economies.

How much money are we talking about here? To give you a
OAT OA T &£ OEA AiT11A0OO0 AO OOAEAnN
calculations on three major taxes from which universities are
currently exempt.

Federal capital ga ins taxes
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4 E

I OA
OAOOI AT O PI OOA&EI T ET Oh

OEUA

OEA

A OAAT A AAITT x

from the ten largest university endowments (source:Chronicle of
Higher Education). The two rightmost columns were calculated and
added by me to illustrate the dollar amounts that remain currently
are tax exempt. | estimated a conservative 25% average tax on the

gains.
University Eollars in 1-year Dollar amount Money that could
ndowment change gained become available if
university endowments
were taxed
Harvard $27.6) +5.4%| $1.490.400.,000 $372.600.000
ale $16. 70 +2.0%4 $201.800.000 $225.450,000
Princeton $14.4b| +141%]  $777.600.000 $194.400,000|
Texas $14.1b +155% $761.400,000 $190,350,000
Stanford $13.90 +0.8% $750.,600,000 $187.650,000{
MIT $8.30 +5.5%  $448.200.000 $112.050.000|
Michigan $6.601 +0.4%|  $356,400,000 $890.100 m‘.-r.);
Columbia $6.6bi +10.6%  $356,400,000 $89,100,000)
Northwestem $6,0b) +0.2%  $324,000,000 $81.000,000)
Texas A&M $5.70 +12.9% $307.800.000 $76,950,000
Total $6,474,600,000 51.618,650.000;

Now, keep in mind this potential Bix revenue represents only

iITA UAAOGO AAOTET CO A&OI I

OEA OI P O

Imagine the additional billions that could be generated by taxing
AGAOU O1T EOAOOEOUBO AT AT xi AT O CAET O
However, since this momry would quickly be absorbed without little

trace if it were paid to the federal government, tax revenue from
university endowments should be redirected to fund regional and

local economic development programs where it could have a greater

(For an excellent and detailed analysis of university

impact.
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AT AT xi AT 6O6h OAAA OEA O%AOAAOQET T AI
Center for Social Philanthropy and Telus.)
State sales tax

. Agbh 1 AOC8O0 1TTE AO xEAO O1 EOGAOO
taxes. Large univesities spend billions of dollars each year
procuring in-state goods and services. University procurement data
is not that readily available. To give you a snapshot of the dollars
involved, | dug up expenditure data from six, randomly selected
universities. Kudos to the universities listed here who had the civic
spirit to publicly share their data on instate expenditures. Many
universities unintentionally obfuscate or do not publicly share this
number.

Below is a chart that estimates how much wneywould become
available each year itiniversity spending was taxed.

University Goods and services [State sales oney avallable
ispent annually in state tax rate ach year if
spending was
taxed
University of Minnesota $908,107 850! 7% $61 /'E)l.iii—)tif
Johns Hopkins University $908 000,000 6%, S‘EL‘LSRODH[’);
Stanford University $582.000.000 8% $46.560,000]
Harvard University $843.565,000) 5% $42,178,250|
Comell University $425,000,000 8% $34,000,000
Bucknell University $54,162,000) 6% $3.249,720]

This data represents a fraction of the potential sales tax revenue
that universities could in theory, contribute to their cashstarved
state governments. Clearly, given the complexity of thissue, to
arrive at real numbers, more analysis is needed. It makes you think,
OET OCER Ai AOT 80 EOe

Imagine if some money from university sales taxes were
earmarked to fund local economic development initiatives, for
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example, to provide seed capital orow cost office space for small
businesses. Imagine if these millions were used to fund university
scholarships for students in the state. Or lower the cost of istate
university tuitions. Or thinking bigger, to build local broadband
infrastructure, or to re-build vital health and human services
programs that are facing severe budget cutbacks.

Local property taxes

Finally, what about municipal property taxes? Throughout the
U.S., large universities own billions and billions of dollars in valuable
real estate; however, since they do not pay local property taxes,
cities lose out on a significant source of potential tax revenue. In
fact, local residents of college towns end up paying *higher* local
taxes to offset the unpaid taxes of their regional unarsity. In
smaller college towns, university real estate holdings can have an
assessed value nearly equivalent to the taxable real estate of the
entire town.

3EI EIl A0 O bDPOiI AOGOATI AT 6 AAOGAR EOSB
find solid numbers on the vale of university real estate holdings,
most of which is never made public. Some universities negotiate
their tax exemptions with the local and state governments and agree
to make agreed upon payments in lieu of taxes (PILOTs). However,
may do not, or payPILOTSs that are a fraction of what they would pay
otherwise.

* 000 OI CEOA Ui 6 A OAOOA 1T &£ OEA
OAl EET ¢ AAT 606 EAOAh AAAT OAET c¢ Ol
OAPT OOh O"1 00IT 51 EOAOOGEOUR " OAT AA
Harvard University and the Massachusetts Institute of Technology
AO 1T AET O POiI PAOOU ET 1T AAOO -d&édmptOEAEC
real estate worth more than $10.6 billion, yet collectively they made

95



+—— Federal policy ——

negotiated payments in lieu of taxes (PILOTS) totalintess than 5%
I £/ OEA Agouv T EITEIT E8 OEAU x1 Ol A

privilege of their tax-A @AT PO OOAOO0806

You should calculate and publish the value of university
OAgp AgAi pOEI T 08 AT A OEAOA OEA AA

01 AAGA AT 180 1 EOOT AAOOQAdieAtfici A8
research is money well spent. However, struggling families, cities
and states should not have to pick up the tab to further enrich muki
bilion-AT 11 A0 OA@ AgAipd O EOAOOEOU C
generation of skilled workers should not have to start out life
crushed by student loan debt. Residents of college towns should not
have to scrimp and stretch to pay constantly increasing city and
property taxes. , AO8 O AT 1T OET OA O1 AOT A EITTI
explore what would be the imgact of fairly taxing universities and re
directing the monies into regional economies and student aid.

Transparency is the root of change. Right now, university data
on procurement, capital gains and property values is not easily
publicly available. True many universities publish regular economic
impact reports. However, the intent of these reports is not to share
data, but to sell the notion that universities are generous benefactors
to their economically devastated regions. For example, an argument
popular in these reports is that university investment breeds a
Oi 01 OEPI EAO AZEZEAAORG EAT AA Al 1T OOEA
tax coffers. In actuality, this secalled multiplier effect means simply
that university employees are paying their locaAT A OOAOA OA@.
a bit like making your kid brother cough up the money to pay for
Ulr 60 11i66 AEOOEAAU CEAZOh AT A OEAI
the card).
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Another frequently cited university contribution to the region is
that universities are edDAAOET ¢ OEA T A@0O CAT AOAOI
OOOAAT OO PAU OOEOEITT AT A EOT 60 AAO
that universities are paid to do? One university report went so far as
to include alumni wages in its calculation of its local economic
connOEAOOET T O OET AA OEA O1 EOAOOGEOU Ol
OEAU x1 Ol A EAOA 1 OEAOxEOAS86G

We, thetaxDAUET ¢ DOAI EAh Al OAAAU PDPAU
several times over. We pay for the scientific research that takes place
in university labs. Studens and their families pay exorbitant costs
for tuition. We pay for the low cost, tax exempt bonds that enable
universities to build new buildings while they reserve their
endowment funds for higher risk, higher reward investments.
According to the Congrssional Budget Office, tax exempt university
bonds cost the federal government an estimated $5killion in
forgone revenue in 2010.

Those of us who live in college towns pay higher than average
property taxes to pay for university use of community resouces and
infrastructure such as roads, public safety, local power grids, schools
and city services. In order for universities to provide real economic
development to states and citiesit would be a good first step to look

into whether universities begin to paytaxes

97



+—— Federal policy ——

First, four star Army generals, now four star university
professors

What if the unthinkable happened and the U.S. government
imposed a mandatory and public ranking of research universities
AT A ET AEOEAOAT EAAOI OU gAAAT BABRIR@ 6O
01 AA Al AAOh )8i 110 AAOI AAOET C
However, no matter how strongly one might disagree with the idea
of mandatory public rankings based on data that is currently largely
DOEOAOGAR )61 1 AAOAGEMNOx EdT 10EROA QRN (
makers cautiously exploring this idea.

Starting in 2013, those of us engaged in the university R&D
ecosystem will get a rare opportunity to seesuch speculation in
action. The U.K. university system is about to launch a majoew
BAAT 1T AT AA &OAI AxT OEhd 1T O 2%&s8 7
upcoming REF dominated discussion at dinner tables and coffee
breaks.

In a radical new twist on university assessmentnearly 2/3rds
I £ A O EOCAOOGEOUBO 2%n& OAT OA xEII
individual faculty. University faculty deemed by their departments
to be the most likely to rank highly will submit their best four papers
to a government appointed panel. The panel will assess and then
publicly rank each faculty member according to a star system, one
star being the lowest and four stars the highest.

)81 COAOGOEIC OEAO OEA " OEOEOE (
academic version of a militarystyle hierarchy, ya a star-based

S

ranking system is reminiscent of the tradition in the U.S. Army of
anointing four star generals. Professors in the U.K. who fare well on
their assessments will be assigned a four star ranking. Of course

98



+—— Tech Transfer 2.0 ——

money has to enter this picture at sme point: the more four star
faculty a university employs, the more government funding the
university will receive. Four star academics will be worth their
xAECEO ET 8 bi O1 AOG8 , EOAOAIIT U8
(AOAGO OEA AAOAE(, 58+8 2%& /[E/
quantitative. ) T OOAAAh A DOI £ZAOOI 080 1 AOE(
conducted by the appointed panels of experts. To evaluate
university submissions, the government agency managing the REF
process will oversee panels of governmerappointed, nominated
judges.
AuniverOEOQUG O OT OAl 2%& OAT Odivit)k ET1 1/
in three major arenas:
1 individual faculty research output
TA O EOAOOEOUSO OF OAT O AEAT AT A
TA O1 EOAOOEOQOUGSO AT OEOITI AT O AT A &
In more detail, here are the three categries each
university in the U.K. will be assessed on:

1. faculty research output: 65% of total REF score. Output
equals the traditional scholarly stuff of publications, book chapters,
conference activity, etc  This is the portion of theREF where
individual faculty will receive a star ranking from the REF
oversight committee.

2. university impact: 20% of total score. Impact is a university
level measure. Essentially, impact is the nescholarly activities that
benefit the world off-campus; impactis gauged by submitted case
studies. (This is how university technology commercialization
offices have been pulled into the REF process.) Impact measures can
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include university startups, having a positive impact on government
policy, or developing industy products and services.

3. 01 EOAOOEOU O Ab%wd ©thl REF Ador® drais is
mostly traditional educational data, e.g. the number of doctoral
degrees a university grants, what percentage of those degrees went
to women, how much research fundig a university earns, what sort
of facilities it has, and so on.

| applaud the underlying goal of the British REF, to improve the
guality of research and teaching at their universities. Yet, a key
shortcoming of the REF assessment process is its subjediv Two
of the three portions (faculty research output and university impact)
I £/ OEA 58+860 2%& AOOAOOI AT O AOA KN
A subjectivejudgment process may undermine exactly what the
REF was intended to accomplish. Peer reviewed measures of
OAgARI6lI ATAMU OAO Ob A DOI AAOGO OEAO
Ppi 1l EOEAEUAAR OAT AAOCET ¢ EO PAOEADPO |
xET ET A DPAOOEAOI A0 AAAAAT EA EEAME
investment in REF will crumble into yet another nomproductive
counting activity that reinforces the entrenchment of already
dominant academic fiefdomsznot a strong strategy to improve the

relevance, innovatorAADAAEOU AT A Ei PAAO 1T &£ C
research infrastructure.

A REF in the U.S: data, good data minng tools and a user-
friendly interface

31 1 AO8O EIi ACET A ORA QotivatedAoy & 8 3 8
current harsh economic climate and public concern over bloated,
irrelevant and costly universities 7 demands that universities and
individual faculty prove that federal research funding is a
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worthwhile investment. If the government were to implement a
nation-wide assessment, the heart of the process should be simple
data transparency. Both universitywide and individual faculty
rankings should be based on quditative data from external sources,
not on the subjective judgments of government appointed panels.

The university system in the U.S. is vast, decentralized and
AEOAOOAR AT A OEAOGO0 DAOO T-aBwnEOO C
process to evaluate an arenas creative and fluid as research and
OAAETT1TcU AAGATTPIATO x1180 x1 OEc¢
managing all the moving parts and pieces of a centrally orchestrated
REF assessment will cost the U.K. government lots of money that
could be better spentelsewhere. University administrations will pay
in terms of their time.

Everyone likes to talk about transparency. If transparency is the
best process, what, exactly, do | mean when | say transparency
should be the heart of any faculty assessment procexs

To have transparency, first you need data. U.S. university
systems already have the data they would need for a U.S. ta& on
the REF. However, just dumping data into yet another impenetrable
governmentZE£OT AAA AAOAAATE xi 180 dbdi b8
placed into a smart, quantitative, publicly accessible tool.

A good example of what a natioiwide university assessment
tool should look like is Microsoft Academic Search. MS Academic
Search lacks the content coverage of Google Scholar. But its user
interface and pattern mapping and comparison capabilities are light
years ahead. Take a look at MS Academic Search to see the potential
insight a good analytical tool could introduce into the world of
university research and innovation strategy. For examp, in
Academic Search, you can:
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1. Compare research productivity of individual faculty at

universities around the world. See how individual faculty fare

when ranked according to their publications, citations, and

indexes.

2. See the intellectual linkdbetween researchers who are citing,

co-authoring and collaborating with one another.

3. At the university level, see how entire universities compare,

and what their organizationatlevel h-indexes are.

Academic Search is getting it right. Imagine its powef even

more infographic and data mining capabilities were added to it.
*000 &£ O &OTh )i CciETC O bPOI DI OA
and individual faculty should be assessed on. All of these datapoints
are currently readily available. TheyQOO EAOAT 60 AAAI
and placed into the right database that feeds a usérendly web
portal.

University -level metrics

In a nutshell, university administrations should be evaluated
according to their ability as stewards, how much research and
appiAA ET 11T OAOET 1T OEAUBOA | AT ACET ¢ O
dollars. Data that U.S. universities submit should be normalized by
annual research funding received to correct for differences in
resources.

Metric 1. University-wide scholarly impact: university-wide h

index: the total average h-index of all full-time university

researchers

Metric 2. Total, combined faculty research output: the total
number of scholarly papers, per institution, as logged in ISI

TTO0i Al EUAA AU OEA &athEndnkréreived d O Al
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Metric 3 . University ability to turn research into public benefit:
The number of university inventions in external use per federal
OAOAAOAE Ail11AONn OA@OAOT Al O0Ao
external contractual arrangement, paid or not This should
include open source and Creative Commons type licenses too.

Metric4. ' O1 EOAOOEOUS8O ET AOOOOU EI b,
dollar, the amount of industry funding received for orcampus
collaborative research

Metric 5. University technology commercialization impact as

measured according to the following technology transfer health
indexes: 1) commercial health index: distribution of patent
licensing revenue across entire patent portfolio 2) jobs created
by startups health index: FTEs disibuted across all startups

founded on a licensed university patent and 3) speed to
licensing index: distribution of weeks between invention

disclosed and date to executed license.

Individual faculty -level metrics

Public ranking of university faculty will make or break careers.
Therefore, the process needs to be as free of politics as possible.
4EAOBO0 xEU AAOA EO AAOOAOS )y O ODPA
and quantitative performance data is created in a political ecosystem
of journal editors and grant reviewing committees. But a system of
evaluating committees nominated specifically to assign star rankings
would be even worse.

University faculty are evaluated all the time by their
departments. Nearly every working university professor knows br
h-index, number of times cited, number of publications, and the
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ET 60T Al Ei PAAO EAAOI O T &£ EAO AAAASB
should be collected for individual faculty assessments;
Faculty metric 1. Scholarly productivity and impact: the
individual h -index of all published scholarly work. (This data
exists on Google Scholar and on MS Academic Search already).
Faculty metric2. ) TT1 1T OAQGET T EI DPAAOQ(, ET x
inventions or books are in external use (commercial or not) :
This metric would be the number of formally disclosed
inventions that are under some form of external contractual
arrangement, paid or not. Also published popular books and
software. This should include inventions that got patented, plus
x]T OE OEAO0B8 O undeA bpenGAurcd Ard ACheative
Commons type licenses.
Faculty metric3. ' AZAAOI OUGO AAEI EOU O
how much industry funding a faculty member has received in
the past year for collaborative research

Bidding over star faculty

Maybe having a new class of elite, foustar of university
professors would taint the system. It could certainly take much of
the fun out of being an academic, a profession in which tenure and
OEA EOAAAT I O DOOOOA T1TA8O0 1T x1 OA
the job. Public rankings also introduce the risk of bullying and
finger-pointing towards those faculty who land in the bottom 50th
percentile.

For those fortunate faculty who end up at the top of the
rankings, however, life would be sweet. Rightly or wronglyfour star
faculty will enjoy money and prestige. Four star professors would
fend off everenriched job offers from competing universities vying
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to attract high-rated faculty. This reminds me of the article | wrote
for NCURA magazine about faculty tenurén this article, | speculated
that if tenure were to go away and faculty were to become a mobile
workforce, the top ten percent or so of faculty will be bid for, sort of
like star baseball players.

In the U.K., | suspect that an unintended outcome of raini
faculty publicly will be the creation of a tiered system in which top
faculty will benefit from being hotly pursued and benefit in the form
of higher wages. The battle for four star faculty in the U.K. has
already begun. One highly productive profsor | was scheduled to
meet with emailed me the day before to tell me was no longer with
that university: he and his students had been hired away by another
university, and his entire lab was moving immediately. Another
professor | spoke to (whose distiguished career would likely make
him a four star faculty) was brought back from retirement by his
Al O A0 AiPITUAO O ATT 00 EEO Ol EOA«

The first thing graduate students would do, while choosing
where to apply, would be to shop for their futire advisor by her
national ranking. Research money from governments and
sponsoring companies would rain down on four star faculty.
Companies would browse the faculty ranking tool to decide who to
approach for research collaborations.

A downside of trangparent faculty rankings might be to further
tip the balance towards rich universities who can afford to purchase
an all-star faculty team. Teaching universities would left out in the
cold if this were to happen. Some corrective, balancing provision
would need to be set forth to help poorer universities purchase a few
all-star faculty of their own. Frequently, universities with smaller
budgets are the same ones who offer cheaper tuition and therefore, a
critical social path upwards for lowerincome studerts.
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Conclusion

It remains to be seen whether the U.K. is helping or harming its
world -class research university system by implementing mandatory
assessments. Reactions to the REF in people | spoke to while | was
in England were passionately divided. Whaeveryone agreed on,
however, is that faculty tenure and unpublished university
performance measures are increasingly harder to defend in an era
where unemployment and privatesector lay-offs are all too
common.
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Allocating broadband: university towns, ma nufacturing
towns or rural areas?

Would investing additional federal funding to build up
additional broadband in university towns create new inventions that
ultimately create high-value jobs? University towns contain a rich
resource of raw data, scientificknowledge and highly educated
scientists and researchers. However, just harboring a research
university should not automatically qualify a town for additional
broadband. Many college towns lack a strong industrial base,
meaning they are not home to manuwfcturing companies, nor to
populations of people who make their living bringing products to
market.

Manufacturing towns innovate, too
Why would the presence of a regional manufacturing base
matter if a university town is already rich in human capital? Beasse

mono-A Ol OOOAO AOA 11060 EAOOEI A8 ) & A
from the demands of commerce and manufacturing, additional
AOT AAAAT Ah AT TTAh x1 180 OPAOE OO&EA

203 OEAO OAI AET O AAOOOAAOM&AO AO
PEAOOOA T UI PEA8G )1 OOAAAR 1T Ax EAAA
decentralized and participants bring diverse skill sets to the table to
address a patrticular technical problem. The maost fertile regions will
be those that boast local communities whereniversity researchers
and scientists rub elbows with industry engineers and technologists
who have deep and applied industrial expertise.

Gig U is an initiative launched by group of universities to make
a case to private network providers that universiy towns are an
ideal testbed for additional investment in ultra-high-speed

networks. It would be an interesting exercise to consider two
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AAAEOET T Al EAU OAOEAAI AO ET OEA
whether a university town has easy access to a mafacturing base,
and 2) whether the local business community is of critical mass and
knows how to work with manufacturing and design companies to
transform raw university R&D into commercial goods and services.

Gig U is a good start. However, | would ang that even better,
cities that should receive additional broadband arenot necessarily
university towns, but places that have people skilled in
manufacturing, skilled in running businesses *and* a nearby
research university? these are the raw ingrediens that will enable
a city to put a hefty, highspeed network to good use. Federally
funded university research is rich raw clay from which many
valuable new technologies and medicines are made. But supply
chains, small businesses, and the collaborative apes between
people with different skill sets are also a rich and vital source of new
thinking.

In an excellent article by Fred Block and Matthew Keller called

O7TEAOA $1 HYT1T1TOAGETITO #11 A &Olie

National Innovation System, 197&@2nmehé OEA AOOET O

UAAOOS of 4,200 Pizewinning inventions selected by R&D

-ACAUET A6O0 DPOAOOECET OO AT1T OAI AT10O

whether the way inventions are made has changed over the past few
decades. The authors discoved that in the 1970s, most winning
inventions came from the R&D labs of a single, large, corporation. In
recent years, however, more than twethirds of winning inventions
were the product of mostly federallyfunded crosssector
collaborations between busiresses and government and university
research labs.

Changing modes of invention aside, another advantage to
factoring manufacturing capacity into broadband allocation is the
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fact that innovation springs from the people and companies on the
front lines. Many people still believe that innovation happens in a
simple, linear model where earlystage research leaves the lab in a
tidy pipeline, is taken up by an entrepreneur and/or corporate
product development team, and then hammered and packaged into a
viable commercial product. In fact, new ideas come from
everywhere.

According to an 2006 IBM study in which 750 CEOs ranked their
sources of new ideas, over three quarters cited business partners,
customers, even competitors as leading sources. Formal, internal
R&DOAT EAA AECEOE8 (AOAGO OEA 1 EOOS

91 Employees

1 Business partners

1 Customers directly

9 Consultants

1 Competitors

1 Associations

9 Internal Sales & Service Unites

1 Internal R&D

1 Academia

1 Think-tanks

9 Labs and/or other institutions

R&D labs and academia are indeed a valuab$é®urce of new
ideas. However, broadband investments should reflect the fact that
the new ideas arise from all the people who work up and down in
different parts of the industrial ecosystem. The good news is that
many top U.S. research universities are r@lady located in an urban
AOAA OEAOGB8O AAT OA xEOE EOI AOAAO 1
professional workers. Allocating additional broadband to these
universities (network resources should be made freely available to
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their local communities) could spak the new economy jobs
glowingly described by Friedman.

Remote rural areas could benefit from university
broadband investment

Most manufacturing regions are urban, not rural. What about
rural areas? In the U.S., the key for broadband allocation has been a
OACET 180 bpibpbOi AGEIT AAT OEOUN AO A
underserved. Network service providers recover infrastructure costs
by attracting paying subscribers. Therefore, cable, telephone and
internet companies are more incented to sink money i setting up
high speed networks in regions with lots of affluent people. A
community that is remote or populated by people that have low
incomes (or both) is more likely to be on the wrong side of the digital
divide.

Perhaps participating Gig.U universies in rural areas could
consider extending their efforts to include their regional
communities. This would kill two big birds with one stone: many
rural areas are already currently underserved. Second, high speed
networks could jump start rural economies in university towns by
bringing remote communities into closer contact with colleagues in
commercerich, distant urban areas. Since remote regions are
divorced from tools of mass production, they could be well suited to
do the abstract and theoretical aalytical work of extracting
commercial value out of vast reams of raw data as described by
&OEAAT AT h 088 1101 OCAETO T &£# AAOA 88
mined and analyzed? like raw materials of old? to provide the
raw material for new inventions in health care, education,

i AT OEAAOOOET ¢ AT A OAOAEI ET C80

Conclusion
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"Ol AAAAT A AT OE AEEAAAOOh AT A OA4A
I DPT 0001 EOEAO8 4EAO8O xEU EO8O0 AO0O.
allocated fairly and thoughtfully, and that all typesof communities
are considered potential sources of innovative new technologies and

AOOET AOGO 11T AAl 68 9AOh AU All 1 AATO
investing in high-speed networks in university towns. But as the
political battle over broadband aldA AOET T EAAOO OPh 1 2

that the allocation game plan accounts for the reality that talented
human capital exists everywhere and that innovation is not a tidy,
centralized process.
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Chapter 3

Intellectual property and
licensing university
patents

Intel to universities: no patents, please, just open
source

What would you do if you were the university official in charge
of company research partnerships and a Fortune 100 tech company
offered to fund a research center at your university to the tua of
$2.5 million dollars a year? If it were me, in these tough financial

OEi AGh )B8A OAU OCOAAOR OAITT T A 11T«
dancing in my head.
"00 xAEOh OEAOAGO ' #AOAE( OEA

that in order to receive the millions, your university must open
source any resulting software and inventions that come out of this
research funding. Yes, open source. Your university cannot stake
claim to any patents. There will be no intellectual property clauses,
nonegotiati T Oh T1 8 111 OAT OAS

This situation is not hypothetical. Since Januarg012, four U.S.
universities have agreed to host Intel Science and Technology
Centers (ISTCs) that will be funded at the rate of $2.5 million a year
for five years. ISTCs will conduatesearch in various areas related
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to cloud and embedded computing. Each ISTC is led by two principal
investigators, one from Intel and one from the faculty of the host
university. Each Center will host three Intel researchers who will act
as technology souts.
)T )T OAI S0 1 x1 xi OAOG
O4EA Yo DPITEAEAO AT A DOAAOGEAAO x
designed to level the playing field for all of the participants,
thereby enhancing cooperation and open collaboration. The
preferred IP policy is to conduct @m research wherein ISTC
researchers, whether from academia or Intel, agree to not file
patents and to publish all patentable inventions. All significant
software developed in the course of conducting research will be
released under an open source liceB8sé
)y T OA1 T AU AA OEA 1 AOGAOOh AOO EOS
prefer to sidestep university intellectual property (IP) clauses
involving the negotiation of patent rights. Intel follows in the
footsteps of HP and IBM, who also fund open source soére

collaborations with university researchers. Applications for
additional ISTCs were submitted last week and more will be
AT 11T 01 AAA AAZEI OA UAAOBO Al As ( AOA

of Intel funding:

9 Stanford, January, 2011, Visual compultiy

1 UC Berkeley, June 2011, Secure computing,

9 Carnegie Mellon, August 2011, Cloud computing,

1 Carnegie Mellon, August 2011, Embedded computing,

47 1 AAOT 11T O0Ah ) OPIiEA xEOE )1 O/
)T OA1 60 3AEAT AA AT A 4 Afide] HantogkU # Al
Aobpl AET AA OEAO O7EAOAOAO OAAETTIT G

will be made public, meaning anybody else can continue to build off
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I £/ EOh ETAI OAET ¢ )1 OAlI 86 ( AT AT AE
in funding university-based Sciencand Technology Centers.
M To increase the flow of ideas between the academic
community and Intel
1 To build a robust hiring pipeline at top-notch universities

1 To change the way that the global research community thinks
about cloud computing

A AT 60611 TETA O 1 AET OAET AT A OEA(
investments in software development via ISTCs signal a new
AEOAAOGEIT ET )T OA1I 80 POT AOGAO OOO0OAOQ

Intel hopes to beef up its software practice to combat increasingly
thin profit margins from chip sales.
According to Hancock, Intel is funding research in areas aligned

xEOE )1 O0OAI 60 mEOOOOAS8 O7TA EIT PA <«
AAT AEE O ) 1 dédvklbpinént eif@dts ahdpkrBaps Intel Capital,
AOBO OEAGB8O0 11 6 OEA OEI OO0 OAOI cCi Al

zpnn UAAOO 1 060686
Why not open source everything invented in
university/industry partnerships?

Open sourcing research results sounds smasonable. In fact,
xEAOGO T1 O O 1EEA AAT OO OEEO Ao
sponsored research negotiations that take place between university
administrations and company legal teams, intellectual property (IP)
clauses remain a sticky and someties time-consuming negotiating
point.

7EAO0 T ATU PATPIA AiT60 OAAI EUA E
from company sponsored university research projects. Although
university patents get a lot of press as vehicles of innovative
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technology, according to theprofessional organization of university
research administrators, NCURA, only 3% of industry sponsored
research projects generate patents. Those are pretty slim odds,
AOAT 60 OEAUe

Consider the potential upsides if open source licenses became a
standard requirement of university/industry research collaboration:

To0pAT OI OOAET ¢ A£EOO 1 E A Aiofit, tax-E OE
exempt status; not patenting and licensing ensures that
sponsored research results will be made freely available to
everyone at a fairmarket price

9 Open sourcing supports a core university mission, to
disseminate innovative technologies quickly, cheaply and
broadly

1 Open sourcing software lays the foundation for a sustained
innovation ecosystem by creating a vibrant global
community of researchers and tinkerers

9 Publicly sharing research results avoids publication delays
induced by patent applications and removes restrictions on
disclosing research results

1 Mandated open sourcing means no haggling over IP terms
between university and canpany researchers, nor concern
about patent rights

1 Shonsoring companies could more easily bring in additional
companies to jointly sponsor open source consortiums since
IP terms would not have to be negotiated for every member
company

9 A heartily endorsed, decentralized, opersourced approach
would open up multiple paths to commercialization,
increasing the odds that university inventions would
eventually find a commercial application
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1 Open sourcing inventions would ease industry and public

concernaboutEA OT EOAOOEOUSO AAEI EQU (
technologies that originate in sponsored orcampus research

9 Open sourcing inventions would save the host university
money on patent fees

9 Open sourcing inventions would minimize administrative

oversight and no need for additional staff to manage the
resulting research output

Universities are not required to file patents; they choose to
Universities are not required to patent what comes out ofheir
OAOAAOAE 1 AAOS8 #1 1 O0OAOU O1 xEAO i
obligates university researchers to feed potentially patentable
ETT xI AACA ET O OEA O1T EOAOOEOUGSO DA
hear people incorrectly claim that the Bayh Dole Aatf 1980 made it
mandatory that universities file for patents on orcampus research.
True, the Act requires universities to take certain steps as
beneficiaries of publicly funded research (see more info). However,
rather than mandating that universities fle for patents on university
research, instead, the Bayh Dole Act gives universities the *option*
to elect to take title to patents and the opportunity to commercially
license them. The decision whether to patent or publish remains
ultimately an inventoO8 O AET EAAN [T AT U Ol EOAOOE
do both.
Mandates to file university patents are actually a product of
dictates at the local, not federal level. First, many univetses
require that their employees sign an employment contract in which
they agree to give the university title to anything they invent during
the course of their employment. Second, a contractual arrangement

laid down by a specific IP clause in a single industry sponsored
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research agreement may require that sponsored researclesults be
patented, if possible. Finally, many universities have campus IP
policies that, at least in writing (typically not in practice), require
researchers to get the permission of a central technology transfer
office before they open source a technolyy.

Why patents have their place

But wait! Not all companies want their sponsored research to
be shared freely. Although the private sector is increasingly
comfortable working with open source technologies, many
companies continue to prefer to fund univesity research that will be
patented. Fair enough. A weknown example of a patentreliant
sector is Big Pharma. Given the long timeame and high costs to get
a drug through the FDA approval process, many pharmaceutical
companies prefer to exclusive} license patents in order to maintain
a temporary monopoly position.

Open source works best in situations in which the company
sponsor is not seeking crisply defined deliverables, but is seeking to
broaden the existing knowledge base across the entire dustry.
Open sourcing results will not be appealing in cases in which a
company wants a university research lab to do straightforward
measurement or product testing or data crunching. Nor will open
sourcing research appeal to companies looking to univeity
research labs for proprietary improvements to existing commercial
products, or to help develop an entirely new product.

As indicated by the approach used by Intel, HP and IBM, the
software industry currently best lends itself to open source licensing.
First, software is complex and a large part of its value lies not in
viewing the source code, but in applying it productively. Second,
software companies live and die by their operational prowess and
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executional abilities, not solely on the strength oftteir code. Third,
software patents are notoriously difficult to enforce, therefore they
are of relatively little value in providing a shortterm, temporary

monopoly, not to mention the fact that the software industry moves
at the speed of light.

Conclusion

Ironically, although universities are the leading hotbed of open
source licensing, formal university technology commercialization
I DAOAGEI T O Ai 1 OET OA O & AOGO 11 PA
that at the individual level, there are a number ofdrward-thinking
technology transfer practitioners who are advocates of the
commercial value of both patents and open source software
licenses.) Nor do all faculty and students automatically embrace
open source. In fields where a patent holds greater canercial
value and does not disrupt the research process, a university
researcher may elect to follow the formal technology transfer
process and get a patent for her invention or technology.

The lesson from the Intel Centers is not that patents are badytb
that open source is a increasingly viable way to spark industry
ETT1TOAOGETT AT A AATTTITEA COI xOES8 !
single correct way to handle the intellectual property issues when
companies sponsor university research. Open source ftuavare
1 EAATOAG 1111 11 OEA EIT OEUIT 8 , RO
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)T OAT 1 AAOOAT DOT PAOOU OCOAU 1 A
universities
About a third of university research commercialization
transactions take place in an IP grey market. Roughly 30% of
university research is commercialized in selfegulated networks
made up of primarily of university researchers and industry product
developers.17 The formal market, the university tech transfer office,
EATATAOG 1110 A bPiIOOGEIT 1T 4&# OgA Ol
dealings.
" OAU 1T AOEAOO AT AOCA xEAT OEA &
people everything they want or need. For example, mgecond
cousins in the former Soviet Union, during the Soviet era, like
everybody else, were part of an elaborate, sefegulated network of
under-the-table buyers and sellers of pork, cigarettes, baked goods,
ligueur and other goods. People bartered what they grew or made
in exchange for what they needed; periodically, someone would
AT1T1AAO AOAOUAT AUuds O 111 AUrosAithd [ AE
border to a Russiabased hub of cheap gasoline and things that could
not be produced locally. The statg@rovided grocery stores were
dismal: if you relied on them for food, you would soon be missing
teeth from scurvy.
Twenty years after the Brlin wall came down, the grey market
in former Soviet countries still thrives, but on a smaller scale. The
PDEC OEAO OOAA O1F 1EOA ET 1T U OAATT,
necessary and the variety and freshness of the food in the local
grocery stores rivals that of the U.S. When the formal market
improved, the grey market shrank.
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Why, despite the hardworking, dedicated tech transfer offices,
does almost a third of university/industry technology development
take place outside the formal channels?

Because patents and licenses are only one of many connection
points between university researchers and industry. In fact,
according to NSF and other data, publications are the primary
conduit between university research labs and companies, followed
by conferences and consulting, then student internships and post
graduation hires® Companies report that formal licensing is their
least active channel to university innovation.

AFRRRNEHRRG

coruiing, and coop licenses
sponsored Frograms
research

Despite the relatively small role of formal licenses in industry
product development, the current university tech transfer model
(set in motion by the 1980 Bayh Dole Act) is based on the belief that
universities should own patents so they can license those patents to
industry. A common interpretation of the BayhDole Act is that eéch
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university should have a central tech transfer office to patent and
license faculty inventions.

Many people, when asked their position on the current model,
OOAOA OEAO OEAU AOA OET EZEAOT O 1T £ DI
i AAT e ) £001 OAOBOBOARAR OEAT Ul 08 0A
typical thought process is as follows 1) the university tech transfer
office should be the commercialization broker on campus 2) patents
CEOA O1 EOGAOOCEOEAOG T AAAAA OAIT OOTI
process 3) patents and licenses are necessary vehicles to encourage
local companies to take a chance on early stage university inventions
AT A tq £AAOI OU AT 110 O1I AAOOGOAT A E
that the tech transfer office manage the relationships dtween the
university inventor and interested industry reps.

So to put this in another context, imagine that you were a citizen
of the former Soviet Union before 1989 and were told that you
should not partake in the grey market. Instead, you should rely
entirely on the statemanaged food chain; you should not make your
own grey market arrangements, but as a good citizen, should live on
black bread and the occasional gristly piece of pork. Maybe with a
few withered potatoes thrown in on a lucky day whenthe system
worked as it should. Any takers?

4EA "AUE $11A A0 xAO A COAAO 00O
vigorous IP grey market on university campuses is a wakep call for
all of us to take a step back and rd OAT OAOA OEA ET x xA¢
interpret Bayh-Dole. About a third of faculty and their industry
colleagues choose not to use the office to manage their inventions,
OEAAOOAPPETI ¢ A & Oi Al 1 EAAT OAs )
faculty manage their research is not the solution. Nor is id
defense of the status quo, which will only buy our faltering
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AT i1 AOCAEAT EUAGET T OUOOAI A 1EOOI A
underlying problem.

51 £ 0001 A &obicdthmonEotéaOcritisd df the current
system place the blame on the operatital inefficiencies or skill
AAEEAEAT AEAO 1T £ OEA O1 EOAOOEOU OAA
not fair. The presence of an active IP grey market is not the fault of
the university tech transfer services. In fact, many of the savvier
tech transfer practitioners know that faculty make their own
arrangements with industry and, when invited to the table, have
learned to add value by helping write business plans for startups,
providing market research or good advice on comparable patents.
Employee turnover in university tech transfer units is high, also
perhaps a sign that practitioners are frustrated with the constraints
of their role. For example, ny former office, in just four years,
turned over nearly seventy percent of its staff.

The presence of grey market suggests a few things.

1. Many channels flow information back and forth between

university research labs and companies

2. Faculty do indeed know how to work with industry

3. People would prefer not to negotiate the use of a university

technaology thru a central office

4. Companies prefer to go direct to the faculty researcher rather

than deal with middlemen

5.The chimerical carrot of future fat license royalties that

Ol EOAOOEOEAOG xAOA ET &O0I 10 1T &£ OE

Consulting gigs and industry sponsored research pay a lot now.

6. Patents are not necessary in many casesd

7. A heck of a lot of technology was commercialized beferthe

Bayh Dole Act was passed
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Open source hardware and university patents

Imagine that thata group of inventors of new circuit boards and
machine parts aggressively published detailed descriptions of their
inventions. These same inventors would open source the hardware
behind their inventions, making publicly available all the schematics,
detailed description of needed parts and software, drawings and
OAT A O ApbasiEtly all e information anybody would need to
identically re-create the product or object. Next time somebody
tried to patent something similar, perhaps borrowing from open
sourced designs, a wealth of prior art would appear in the USPTO
search, making it impossible for an company, university or individual
to claim ownership of the intellectual property.

The world of product development and IP management is
changing. The riternet has opened up a huge collaborative space,
speeding up product development cycles and the rate of prototyping.
Patents take too long to get. Lengthy license negotiations are the
kiss of death. Open sourced software is already an industry staple
and steady source of product improvement. Open source hardware
is next. The ground rules of the Bayh Dole were set in place 30 years
ago in a dramatically different world. Remember the enormous
iTAET A PEITA -EAEAAT $1 0CI Hooér OOAA
things have come in the world of research, invention and product
design and development.

Consider the findings of the great Eric Von Hippel who studies
user-led innovation and its impact on product development and IP
licensing. His book Democrating Innovation is a must read for

AT UAT AU xET x1T OEO AOTOT A )o08 611
consumers contribute a significant amount of product design
ETTT OAOET 1T OEAOS8O OEAT aQnitroddih OD |
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their next version of product. Market research, at best, provides a
rough guess at what consumers need, but the real meat of product
feedback is based in user created prototypes and improvements to
their tools (e.g. kiteboards, mountain bikes, surgical tools, pipe
fitting).

University researchers work collaboratively, in fact, many
federal grants require interdisciplinary and inter-institutional
collaborations. The cutting edge platformtype research typical of
universities offers an enormous stage on which user communities
can buld, research and tinker, particularly when university research
make the data, software and materials freely available to their
colleagues. Given the fact that more and more innovation takes
place on a public stage shared by many actors, patents, matéria
transfer agreements (particularly those for a fee) and complicated
I EAAT OA O1 Aci OEAOQEI T 06 Al 1 iDée i AAO
! AOh xEEAE xAO AT A OOGEI1T EO O Ob
£O0T AAA ET OAT OET 180

Many university technology transfer practitioners are already
i1T01 OEEOS 4EAU xEOE OEAU AT Ol A
discussions with intelligent, industry-savvy licensing people who
know the current model is creaky and increasingly more antiquated.
University faculty reseachers are already onto this. They are
already voting with their feet by partaking in the IP grey market or
open sourcing and publishing their work in order to make sure the
world gets to use what they create. Pioneering work is taking place
in the areas of humanitarian licensing to promote global health,
thanks to the good work of groups such as the Technology Managers
for Global Health as well as the Statement of Principles put together
and endorsed by AUTM and six universities.

126



+—— Tech Transfer 2.0 ——

Based on my observatios as aformer university technology
transfer practitioner at a large research university, here are some of
the challenges that technology transfer offices face that prevent
them from being more vocal and radical about exploring new
technology transfer modéds.

9 Simple inertia and lack of higher level support.  Change is
risky and disruptive and will force entirely new ways of
thinking about things and staffing tech transfer offices. Many
tech transfer offices must please Boards of Trustees and
university higher ups; without their support, change is
impossible.

 Misinterpreting Bayh Dole. ) 06 0 A AT i 111 AAIE
$T1T A I AT AAOAO PAOAT OET ¢8 4EEO
leeway than commonly believed (see previous post).

{ Still wanting to recoup OEAEO O1 EOAOOEOUBE O Ol
research. Despite the fact that universities claim a hefty
50+% chunk of federal grant money in the form of
AAT ETEOOOAOEOA 1T OAOEAAAR ) AAT S
heard high-level research administrators claim theuniversity
needs to at least try to commercialize the resulting
inventions in hopes of making money from them. The
university is fed by federal research grants, not the other
way around.

9 Trying to do economic development. The majority of
university AAT ET EOOOAOT 00 AT 180 EAOA
AAAOGEAEI EOU 1T &£ OEAOA Al AOCETC
comfortable convincing their regional legislators that not
patenting and licensing inventions is not always the best way
to spark the creation of univesity spinoffs. Somebody in the
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university administration has gotta learn to make a
convincing pitch for change and then start doing it.
9 Fear of losing career momentum. | have seen (and have

experienced) intense pressure in university tech transfer

offices to keep quiet about sukpoptimal policies and

procedures in order to be loyal to the tech transfer office by

OPOi OAAGET ¢ " AUE $11A86 -1 00 C

practitioners want to protect Bayh Dole in a wonderful way.

Wanting to harvestthe fruits of federally funded research to

create jobs and a high tech economy is a great thing OE A 08 O

what drew people to this field in the first place. However,

equally great is the freedom to reA OAT OAOA 11 A60

model so that if necessary, onean coursecorrect in order to

continue to improve.

Ironically, universities are based on the idea of promoting

OET OA1 1 AAOOAT MAEOAAAT I 86 3AAT Uh Ol
I OEAOXxEOA DPOAEAO O1 AEATCA OEAEO i
inteOT Al DOAOGOOOA O1 OAI AET OEI AT O AA
may enjoy the freedom to speak and to explore innovative ways to
improve the world, but academic freedom does not always extend to
academic staff in tech transfer units.
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Open source hardw are: disrupting the centralized,

linear university model

OAOAT O OAEI Oi EO 11 AOGAOUITAGO
fanfare, there are several new licenses being defined for open
hardware projects by a community of volunteer hackers, business
people, and ther experts. Open source hardware is a new way to
share design information. It gives inventors the option to eschew a
patent and instead, freely publish design details, blueprints and
other information about mechanical and electrical inventions (for
example robots and printed circuit boards).

Open sourcing software code and hardware designs could be
viewed as the ultimate enactment of the spirit of the Bayh Dole Act,
whose purpose is to get federallyfunded university inventions into
widespread, publc use.4 EAOA AOA OAOAOAIT xAUO
hardware project.

Not everyone agrees with the notion of borrowing core concepts
from open source software and applying them to the physical world
of circuit boards, machine blueprints and other hardwae designs.
Open source licenses are controversial. Depending on your point of
view, open source hardware licenses could someday act as an
001 PAOAT Oho M T 1T AET C OEA Al £EAOO
innovation. Or, like low cost,customizable open source software
such as Linux/Apache/MySQL/PHP, freely shared hardware design
information could create a bigger playing field and stimulate
innovation and profitable inventorship.

Open source software licenses are already in widespread use. If
open souce hardware licenses also gain widespread acceptance and
are embraced by university inventors, this new licensing paradigm
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will disrupt our current university technology transfer model and
introduce new modes of commercial product development.

Disruptin g the centralized, linear model of disclose
invention z> patent invention z> commercial license

The broad acceptance of patents, combined with the lack of
recognized alternative licensing schemes have offered hardware
I OEAT OAA ET OAT O1 0i6UIEAROAI AR O ADAIOAH
In comparison, a mature suite of open source software licenses
offers hackers, developers and companies a widely recognized, well
defined alternative to traditional intellectual property vehicles such
as patents, copyrigls, and commercial licenses. Open source
software licenses range from those that provide source code only for
documentation purposes, to those that give permission to rese
code for any purpose, including commercially.

As they gain momentum, open sourcéardware licenses will
disrupt the base unit of intellectual property? patents. Universities
file for thousands of new patents each year. What will happen to
university patent portfolios if university inventors choose to open
source their hardware inventions rather than to add them to the
Ol EOAOOEOUS8O DPAOGAT O DI OOEI I ET e /
AAAT T AO DPOEI O AOOh xEEAE A1 OI A AE
ability to file for a patent later on down the road. In addition,
traditional notions of inventorship dissolve in open source
community. Ceinventors will become the norm; in university-
driven open source hardware projects, many cinventors will not be
affiliated with the university, making ownership and compensation
difficult to disentangle.

417 AAUDGBG O-baBed Oriversity tech transfer model is not
ready to operate alongside open source hardware licenses
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, A OB HorwaEd @O years to a time when open source
hardware licenses have become as commonplace as open source
software licensesare today. Imagine you are a university professor
or student and you have just invented a new widget that you do not
want to commercialize via a patent and license. Instead, like your
code-writing brethren, you want to release the design according to
an open source hardware license that will give anybody full usage
rights to your invention, commercial and otherwise. You believe that
freely sharing your design will enable your fellow innovators to
build on top of your invention and catalyze new business
opportunities for companies in that space. In other words, you want
to support the intentions underlying the BayhDole Act.

So you publish your machine designs, supporting software
information, and any other data and documentation that anybody
would needto fabricate your invention. You do not follow up within
12 months with a provisional patent application and your invention
takes off like wildfire. Are you guilty of misusing university
OAOI OOAAOGe 91 O AEAT 860 AAOT Yet AEI A
you also did not help the university earn a dime from your invention,
either.

How universities manage open source licenses today

The scenario described above has been playing out for years
xEOE O1 £OxAOA OEAO30 AOAAOQAthard T OI1
written by university faculty and students is open sourced by its
creator. University patent offices have long cexisted with on-
campus software developers, sometimes comfortably and sometimes
not-so-comfortably. Open sourcing software remains grey area in
university intellectual property (IP) policy since it is does not
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financially enrich the code writer, nor does it violate university
norms of intellectual freedom and research integrity.

The software developer chooses an open source licensefteely
share the software in various ways with her peers, not to make
money from it privately. University faculty or students that create
Ol £OxAOA APDPI EAAOGEI T Oh 011106 AT A Al
patent as a major careetooster, nor as a ditical tool for successful
commercial use. More immediate career rewards come from
ET AOAAGET ¢ OEAEO OEOEAEI EOU EIT OE
financial incentive as the commercial life expectancy of software is
usually shorter than the life of thepatent.

Universities usually do not actively prevent their students and
faculty from using open source licenses . Revenue gains from
patenting and commercially licensing the software are unlikely, and
xI OTA 1710 EOOOEAU OEA Ol In&dadOEOUZE
universities deal with the conundrum by writing (but not stringently
enforcing) policy that requires the software creator to first disclose
the software to the patent office so it can be evaluated for
commercial potential. If the software is éemed of low commercial
value, then it will be cleared, and given back to the developer who is
free to open source it.

Pragmatic University vs Enforcement University

, AO6O OAOOOT O1T 100 AEOOOOA OAAT Ac
licenses are widely usd by both researchers and product
development companies. How should future universities manage
OEAOGA Al OAOT ACEOGA 1 EAAT OET ¢ I 1TAAO
examine the strategies embraced by two hypothetical universities:
Pragmatic University and Enforcement University.
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Pragmatic University has accepted that most of its hardware
and software patents are unlikely to ever be licensed. In fact,
patenting raw university technologies that remain unlicensed costs
most universities millions of dollars each year in administrative
overhead. Therefore, Pragmatic U has embraced a-dentralized IP
strategy that leaves inventors free to open source their inventions
without requiring approval from a central office. If inventors want
to file fora patent OEAU [ AU x1 OE xEOE OEA O1E
office (or they may choose their own commercialization third party
agent? see the free agent model). If inventors feel an open source
license is the better vehicle to blast their work into widespread use,
they can select from a variety of open source hardware and software
licenses.

00ACi ACEA 51 EOAOOGEOQOUSO 1T PAT O1 O
30AT £ OA80 1 PAI Ol OOAA Oi EOxAOA
gorgeous, realistic, and user friendly. And breathtakinglysimple.
(Yes, this is the same Stanford whose legal battlevith a
pharmaceutical battleover patent rights reached the Supreme Court
where Stanford lost) The bracketed words in the sample policy
below were added by me to illustrate how the open sourceaftware
policy could be extended to cover open source hardware.

1. Was the<machine, circuit, chip design, etcdeveloped under

a sponsored project, or some other sponsorship that would

AT AGIi AAO 10 AAOOA O0OACi AGEA 51

<invention>to another entity? Did you incorporate anyone

A1 G<hnécBine design or patent>?

2. In order to open source the<hardware design>you must be

certain you have the right to do so. (All the contributors should

agree on whether or not to open source thedesgn>.)
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3. If you wish to open source<the designs for your hardware>

you must be careful that you are only open sourcing Pragmatic

University <designs>and no other third party <design>or

software code or patent is embedded in theinvention>.

4. [Number 4 is my addition] If you intend to sell consulting

services involving your open sourced invention, you must

provide full and up-to-date documentation to establish a level

commercial playing field.

In contrast, our other hypothetical university of the fiture,
Enforcement University has chosen another approach.

1. Require that the inventor disclose their invention or software

for commercial appraisal from a centralized technology transfer

office. Set a high bar for giving approval for open sourcing;ka

months to decide.

¢ 8 3A0 O6b OACOI AO OABAEOOG 1T £ C

developers that require them to list anything they have open

sourced in the previous year.

3. Stiffen the campus IP policy to make unapproved open

sourcing a direct vioA OET 1 OEAO DHOOO OEA

standing at risk.

Who, exactly, is the intended beneficiary of Enforcement

51 EOAOOCEOUEO ADPDPOI AAEe .16 O6EA Ol
the inventor or software developer. Nor the research community or
the taxpaye1 ¢ DOAI EAS8 )T OOAAAR %l & OF

source policy has inadvertently set up an uneasy game of eatd-
mouse that pits the technology transfer office against its university
inventors.
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Open source does not mean anti -commercial

Most universities have not yet embraced the simple beauty of
30AT £1 OAGO ApPDPOIT AAE O 1 PAT OI OOA
knowledge, none have created a policy that directly deals with the
open sourcing of hardware inventions. However, small stirrings are
afoot in the university inventor community. It will be interesting to
see how university administrators react as they catch on.

The university example of freely shared hardware designs that
yé6i 1100 EAIEIEAO xEOE EO OEAO 1A
machine deg$gns enable inventors to tinker with their own
enhancements; inventors are free to patent their enhancements and
to sell open sourced machines and related services. Schools and
STEM educators can build their own machines from detailed
blueprints as a clasroom exercise.

For example, the University of Bath open sourced designs for its
3D printer, RepRap. Commercial companies like RapMan and
Makerbot created enhanced 3D printers based on the original
RepRap design and in turn, open sourced their own eahcements.
These companies run a brisk business manufacturing 3D printer
parts and making userfriendly kits for hobbyists who want to
assemble a 3D printer themselves, at home or at school.

At Cornell, the Fab@Home team has open sourced their core 3D
printer design. A business in Philadelphia called NextFab Studio
OAT1 O EEOO &£ O &AA> (11T A DPOET OAOO /
where for a fee, visitors get access to 3D printers and other
POl O1 OUPET ¢ ANOGEDI AT 08 ) 8df AAO
open sourced university hardware designs and business models
hopefully readers will describe them in the comments area.

Proponents of open source hardware are not aritommerce.
On the contrary. Many own businesses, and their goal is to create a
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vibrant, pro-business ecosystem, where machine designs can be

freely and safely shared in a known context. In addition, the
proposed terms of the open source hardware definition make it clear
OEAO EOB8O0 TE OI ATi 1 AOAEAI Ewpén 11 AE
sourced design. The money is made in selling enhanced versions of

open sourced designs, patenting addn modules, and selling

services. In fact, open sourced designs actually make it difficult for an

ET OAT 01 O O EAOA EAO ElatbAth@dBdsi OO«
deeper pockets for legal fees.

Conclusion

7EEAE O1 EOAOOGEOU EO A AAOOAO 006!
funded basic research? Pragmatic University or Enforcement
University? Change is coming. Ten years ago, software companies
were confounded by open source software. Since then, new business
models have emerged that most people could nébreseeat the time.

Open source software licenses already offer university software
AOAAOT 0O Al Al OAOT AGEOA +QitenseOEA ¢
commercialization model. Open source hardware licenses are next.
University intellectual property strategies will need to learn to
peaceably learn to ceexist with open sourced hardware licenses. A
centralized, enforcementflavored intellectual property strategy is
not going to work. Nor will university policies that blindly favor
hardware patents at the expense of alternative methods of sharing
design information.
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Moving away from bricks and mortar tech transfer

University technology transfer methods @&e ready to meet the
LT T C 4AEN 8 7TEAOGB0 OEA ,11C 4AEle
statistics; if you imagine a bar chart with a few tall bars followed by a
OliT x AOOOA Al x1 xAOAOh OEAOB8O A 111
ranks sales of book titles at mazon.com, for instance, displays a
classic long tail pattern: a few books sell a lot (the long bars) and a
lot of books sell fewer copies (the gradual curve downwards).
However, if you add up sales revenue from the more esoteric (i.e. not
the New York Tmes bestsellers) books, their combined total
revenue equal a pretty good chunk of income, almost as much as the
revenue from the big best sellers.

Back when | worked in a tech transfer office at a large research
university, | wanted to see which of our tAET T 1 T CEAO x A O/
COAAOAOO EEOOGS 11 100 xAA OAAOAE
popular. Using the number of page views per technology from our
web analytics tool, | ranked the popularity of the inventions.
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Does this curve look familiar?
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IEAT 60 ETT x EO AO OEA OEIi Anh AOGO
of technology transfer: a few technologies got a lot of page views,
but after the top 3 or so, page views of the rest of the IP portfolio
trailed off slowly and gradually.

| was thriled witE OEEO AEOAT OAOUS I £FOAO
that a sensible way to prioritize marketing efforts would be to look
AO xEAO8O OOCAITTEITGCo j OAAETTI1TGCEAO

technologies), and put extra marketing resources behind those few.
(This differs from the muchOAOET AA OEI i A 0061 &6 AP

OOAT OEZAO AAAAOOA EOGSGO 110 AAOGAA 11
behavior.)
(AOAGO xEAOA OEA &EO1 A1 AAAS )

licensing colleagues and the unit director at a staff médag a few
weeks later. Their response was strikingly reminiscent of that of

AOEAE AT A 17 OOAO OAOAEI AOO ET OEA
T AOGAO x1 OE86 O4EAOA 101 AAOO AT

60
T x EO x1 OEET C EOOO n Afvdr Asplace theO! A
AA

xEOATI AT A EOACI AT O T &£ A EOI AI
OOEEO ET £ zEOI 880 1 OKIABD®AITARA ET OEA
EAOAT 60 AEGCOOAA 100 OEA 11T GCEA AAEE

day deflated, yet determined tdind gold in this data.

)y &I 01T A OEA ¢il1AIETA xEAT ) OAA]
Wired magazine) bookThe Long Tail: Why the Future of Business
is Selling Less of More. 06 O A COAAO Al T ES8 I £O.
went back to that intriguing bar chart of web site hits | had pulled
almost a year ago and it dawned on me. Demand for new
technologies follows the law of the Long Tail. Web technologies can
unlock the long tail of early stage, niche university inventions and
technologies that are at ri& of languishing in obscurity. Yet, we use
a pre-1980s bricks and mortar approach to technology transfer.
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In an exchange on a popularonline discussion board where
people disass tech transfer,Darren Cox describes his perception of
the standard marketingprocess for university technologies:

O80OEA OAAE OOAT OFEAO ET AOOOOUR AO

staggering advances in electronic marketing techniques and

search engine optimization strategies, over the last decade. The

only viable option for trarsferring the latest technology to

someone who can turn it into jobs, growth and money for your

university, lab or hospital, is sending more emails and making

more phone calls and hoping that serendipity smiles upon your

efforts; leaving one hoping that thenew technology is at the

perfect intersection of innovation, need, ability, resources and the

right person actually knowing the other right person, so they can

AT cCel AAO A 1 AAGET ¢c8 O

#1 1 DAOA #1 @60 AAOAOEDPOEIT OI UT (
into something you wanted to learn about or buy (outside of work, in
your private life). You probably searched Google and a few major
ecommerce sites (if it was a commercial product). Your web search
likely unearthed information about available goods and services
from all over the world. The sheer overwhelming chaos of available
resources was controlled by user reviews of the item, and user
reviews of the object and the seller.

You probably also found ways to figure out which
items/services were purchased by the met people and what
items/services were similar. If you decided to buy whatever is was
you were looking for, you probably did not pick up the phone to start
negotiating with the buyer over the price, terms and conditions.

Instead, you clicked a button (NnoOOACEOOOAOETI 1T OANOEO
O1 OAE xEOE i1 Aho T0O0 UIT O xAl EAA OEO
negotiations, all transparent) and paid with your credit card.

An efficient and userfriendly way to browse, buy and review

products enables the long tail nodel of online retail. ) 06 O 11T O CI E
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be easy for universities to catch up to modern retail models and

apply e.commerce techniques tahe marketing and licensing of their

patent portfolios. EAOT U OOACA ET OAT OETT O AOA
items. ClickOEOO BDOOAEAOA ACOAAI AT OO «x
#0001 1 A0 OAOGEAXxO xi160 I AOGOAOR AO
confidentiality.
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Intellectual Ventures and university patents

While undergoing scrutiny in a recent court caseintellectual
Ventures revealed is list of major investors. On it were several
major U.S. research universities and research organizations.

9 Brown University

9 Cornell University

9 Grinnell College

9 Mayo Clinic

9 Northwestern University

9 Stanford University

1 University of Minnesota

9 University of Pennsylvania

9 University of Southern California

1 University of Texas

916 T Au AA AOGEET C Uil OOOAI £nh Ol
university investing its endowment in Intellectual Ventures?

After all, according to conventional dictates of what anstitutes
AOGO OCITA ETOAOOI AT Oh dlv)is) 4 @AlTandd AOOA
legitimate company led by a famous and wekstablished executive
team. In fact, over the past decadé#y has raised $5 billion from
investors and has grown to employ 650 employeeand at last count,
EAO AAAOI Ol AGAA A DPAOGAT O DZ3Q@eEl | EI
active patents. Sure, the company is the target of controversy and
AOEOEAEOI AOGA Oi EOO AOQOOET AOGO 11
universities from investing their endowments before (remember the
public controversies over university investments in Nike, and South
African mines, Big Tobacco, Big Pharma, etc.?).

Setting aside the legitimate and important debate about
university investment ethics, to me, the revelation that).S. research
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universities are major investors in Intellectual Ventures brings up
another interesting issue to ponder. U.S. research universities and
Intellectual Ventures have something unexpected in common: both
own large patent portfolios. Both licase their patents to external
organizations in exchange for fees, a practice that lawyers call being
A OPDODAAOGEAET ¢ AT OEOUhG6 1T O . 0%8 "0
universities worldwide have licensed their patents to Intellectual
Ventures. In exbange, universities receive an upfront payment and
Intellectual Ventures pays for any remaining patent costs and in
some cases, gets a share of any resulting revenues from product
sales.

Now we know the names of the ten U.S. universities that are
major investors in Intellectual Ventures. It would be interesting to
also learn the names of the universities that have entrusted their
patents to Intellectual Ventures. Unfortunately, perhaps because of
the controversy surrounding Intellectual Ventures, mosuniversities
appear to be reluctant to reveal any patent licensing deals with the
company. As a result, patent deals between universities and
Intellectual Ventures have been driven underground, where they
AAT 80 AA ET OAT 1 ECAT O U AEOAOOOAA T (
Intellectual Ventures and the emerging IP marketplace

Who is Intellectual Ventures and why is the company
controversial?

Intellectual Ventures was founded ten years ago by former
Microsoft CTO, Nathan Myhrvold. In a nutshell, Intellectual Ventures
buys or licenses patents from universities, individual investors and
companies that have gone bankrupt. As an NPE, it does not develop
the patents it owns into a commercial product. Instead, the company
licenses its patent pool to external companies. It makdts money by
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charging fees to companies that want the right to use a patent
without the fear of getting sued by Intellectual Ventures for patent
infringement. Recently the company set up its own #house
research lab that employs about 50 employees anidas applied for
over 500 patents. However, Intellectual Ventures generates about
90 percent of its revenue from licensing its enormous patent
portfolio to external companies, not from developing its irhouse
patents into commercial products.

While it could be described as a conventional patent broker,
Intellectual Ventures does a few things differently. One, companies
Abu A 1 EAATOA OI CcAO OECEOO O1 )i
portfolio (sort of like a membership fee), instead of licensing righg
to a selected few patents. This way, subscribing companies reduce
OEAEO OEOE 1 &£ ET £ZOEIT CEIT C TTA T £ )1
of patents. Intellectual Venture markets this service as one of
EAI PET C AT 1 DPATEAO Al |1 Othe higiEidkigép OET O

AAOxAAT OEA ET OAT OETIT OECEOO A AT
actually using. Unfortunately, the fact that Intellectual Ventures is
AEAOCEIT ¢ Al i PATEAO 1I1T1TAU O COAOAI
Intellectual Ventures sounds to many like a shakedown for

OpOT OAAOGEIT T o6 111TAUS -AUAA T1 0001

O

CAPd OAOOEAA AAOGAOEAA )1 OA1 1 AAOOAI
patent troll.

A second unique and controversial aspect of Intellectual
6 AT OOOA B O ratkd) B Ehat & diférs itS Member companies IP
protection against other companies. Once a company signs a license
with Intellectual Ventures, that company is not only protected
against the legal threat imposed by Intellectual Ventures, but is also
protected in case one of its rivals infringes key patents that belong to
)T OAT 1 AAOOGAT 6A7T OOOA0GE DPAOGAT O bBITI
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builds its products on patents licensed from Intellectual Ventures
and a competitor infringes those patents, IntellectuaVentures will
AAEAT A EOO DPAOAT O OECEOOS ( AOET
AT A AAAD DT AEAOO 11 T1TAB0 OEAA AAI
companies that get involved in a patent dispute.

Given the core role of potential and real litigatiorin Intellectual
6 AT OOOA0O8 AOOET AOO OOOAOAcuUh EO
ATTAATTAOGETT 1T&£ )T OAT 1 AAOOAT 6A
been soundly and publicly condemned for its activities. And it gets
worse. According to researchifm Avancept, Intellectual Ventures
has created over 1000 shell companies that critics believe are a PR
cloak to disguise patent infringement lawsuits against technology
companies. Last December, Intellectual Ventures confirmed the
fears of technologybased business people and finally publicly kicked
off its first direct patent lawsuits, suing several tech companies for
alleged patent infringement.

9AOh EI OEA OPEOEO 1T &£ OOOAOAEE
unpopular actions, is there anything good that @uld result from
what Intellectual Ventures is doing? Interestingly, Myhrvold sees
EEIi OAl £ AO OEA ET OAT OEIT OCiT A coOuU
intangible hard labor of inventing. In an interview with the New
York Times, Myhrvold believes his bsiness model rubs people the
wrong way since it places monetary value on what companies are
BOAA O CAOOEIC &£ 0 AEOAAN ET - UEGS
companies are free riders whose corporate culture is used to
6ET OAT OET T Al 1 U EurBEQ & bligdeeleGo pptdn@eh 1 OO
ET £Z0ET CAi AT 08¢ (A Al AETI O O1T AA 11

Intellectual Ventures and university patent portfolios
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)y 080 AEEAZEAOI O 01 ~ZAECOOA 1060 xEE
have made licensing deals with Inteictual Ventures. To find the
names of U.S. universities that publicly admit to doing deals with
Intellectual Ventures, | dug through a lot of old news articles and
press releases ? kudos to these universities for admitting their
relationship. However, he list below is way too short. Consider the
fact that over the years, at least 80 universities worldwide have
made patent licensing deals with Intellectual Ventures, yet finding
out about them is like digging for a needle in a haystack.

1 Rutgers

1 CalTech

1 New Jersey Institute of Technology

1 University of California at San Diego (UCSD)

9 Stevens College

I AAT OAET ¢ O1T )1 OAI 1 AAOGOGAT 6A1T 00O

El

AT 11 AAT OAGAA OxEOE 1 0OAO ohnnm
universities, research institutions,and companies in seven countries
xT Ol AxEAA8S 7EU AT160 i1 OA O1EOA

doing licensing deals with Intellectual Ventures? Do they fear public
condemnation?
(AOAGO ET x OEA OAI AOGET 1 OEEDP A,
Intellectual Ventures works, as described by an Intellectual Ventures
staff member.
O4EA AOOATCAI AT O EO &£ O OEA OIE
disclosures from time to time as well as allow us to directly work
with professors we have identified to partner on brand new
ET OAT OET 1 O84EA AOOAT CAT AT O EO 11
free to pick and choose which inventions it gives to us and which it
AT AO1 608 )1 OAI 1 AAOOAT 6AT OOOAOY
actually accept the invention from the university and wey all
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associated patenting fees. It is important to note that we are not
DOOAEAOGET ¢ OEAOA EIT OAT OET 1T Oh xA
7A80A DPAOO AOA A O A OEI OCEOAEOD
whether university-owned patents should become part of
Intelil AAOOAT 6AT OOOA8O DPAOAT O AOOAT Al
and a lawsuit to find out that several U.S. universities are investing in
Intellectual Ventures. What would it take to learn more about which
universities have licensed their patents to Intdectual Ventures?
51T EOAOOEOU AAI ET EOOOAOI 00 &I O OEA
deals with Intellectual Ventures. The staff at Intellectual Ventures
AOAT 60 OAIT EETI ¢ AEOEAOS YT OAT 1T AAO(
direct email request for a list of publicly available university
licensees.

y
i

Conclusion
In the spirit of looking at both sides of the issue, consider the
stated benefits that universities get when licensing their patents to
Intellectual Ventures:
1 Intellectual Ventures has bigger and étter funded marketing
channels than does the university technology transfer unit
1 Intellectual Ventures can aggregate patents across several
universities
1 University inventors get additional exposure to core industry
technology needs
Of course, like manypeople, | too have my doubts about
)T OAT 1 AAOOAT 6A1T OOOAGO AOOET AGO i1
based on threatened or actual patent litigation, not to mention the
disquieting fact that Intellectual Ventures likes to fly under the radar
by creating more than 1000 shell companies to carry out its litigious
activities.
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Chapter 4

Startups and
entrepreneurship

Health insurance for university startups: the ultimate
regional economic development
OAOAAOAE 1 AA8 -1T00 OOAO0OODPD
their founders graduate or get busy with something else. Some,

) 5OA xAOAEAA (AT U A DPOI hiedigl ¢ O
1 AT C

however, actually thrive. The graduate students finish their
dissertations and then become fultime entrepreneurs. One of their
AECCAOO AEAIT T AT CAO 1T AU OOOPOEOA Ui
AOOGET AOGO pPI AT T 0O O1 AROOOAT A OEAEO
health insurance.

)y 080 A OOOAT CA AT A O1 £ 00601 AGA £
health insurance, yar financial future (not to mention your health
and well-being) is at risk. Even if you are perfectly healthy but are
hit by the proverbial bus while uninsured, the resulting medical bills
xI O1' A T AAT £ET AT AEAT AAOAOOOIDEAS
ET OOOAT AA 11 OEA 1TpPAT 1 AOEAO AQOO
trying to launch a small business or a cashtrapped startup, health
insurance is prohibitively expensive.
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This is why universities should help cover health insurance
costs for startups baseé on university research that sign a contract
for use of a universityowned patent. Now is the perfect time to do
this. The U.S. Congress has passed the Patient Protection and
Affordable Care Act (PPACA) and health care reforms are underway.
Before healh care reform, solo entrepreneurs or small
businesses did not have the negotiating power enjoyed by large
organizations, hence their health care plans have tended to not be as
good. As a result, startups have had trouble competing with bigger
companies fo good employees. Yet, good health insurance remains
a make or break factor for prospective employees in choosing their
employer.
In Geekwire, Marcelo Calbucci writes
610 Oi T AT A xEi EAO EI OAOOEAxAA
AAx 111 OErddd howanany atdidldes really care about
the healthcare coverage we offer. Unless the candidate is
unemployed, he or she has some kind of healthcare coverage, and
although you can convert any kind of health insurance into a
dollar value, some people éethe downgrade in health plan is a

significant turn-off, even if the job includes better salary, bonus or
A 001 AE TPOEIT Pl AT xEOE OECI E£E/

4EAO80 xEAOA O1 EOAOOGEOCEAO AT A 00O/
The PPACA covers lot of groundMuch of it is controversial. ) 08 O
a broad and sweeping act that will expand Medicaid coverage,
mandate that big chain restaurants publish the caloric counts of their
entrees, mandate that health insurance companies cover the cost of
contraceptives and more. It also mandatethat states set up a health
care exchange to make it easier for people to compare and contrast
the features and costs of different plans.
Not all entrepreneur and small business communities are

I POEIi EOOEA AAI 6O OEA 1 AGBO 1 Ax i
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contentious mandates of the Act is a requirement that any company
with at least 50 full-time employees must provide its employees with
health insurance to staff or pay fees.

4EA OAAIT EOU EO OEAO 1100 1Ax
affected by the mandateto provide health coverages OE A U8 OA
too small, nowhere near 50 people. In fact, smaller businesses,
those with fewer than 25 employees, seem to be more optimistic that

D

O Of

health care reform is good news. The Act will offer very small
businesses tax beaks and other provisions that may make it easier
for entrepreneurs and startups to buy reasonable health care for
their employees and families.

Make being local a good thing

)y 060 Al AAO OEAO A1 OOADPOAT AOOO Al
some help payingEAEO EAAI OE ET OOO0OAT AA AT OC
universities?

First, states already look to their regional universities to pitch in
to help build the local economy.  Startups headed by graduate
students to bring university research to market are a corarstone of
many regional economic development strategies. Second, startups
need health insurance. Third, startups will flock to regions that offer
better health insurance plans.

Health insurance benefits are very local. Doctors, hospitals and
prescription plans are handled near where the health insurance
subscriber lives. Entrepreneurs and startups will gravitate to
regions that offer entrepreneurfriendly health care plans and
resources. In fact, just being able to give employees a good deal on
health insurance will not only keep startups in a particular region, it
will help them attract talented more workers and high quality jobs to
the region.
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How much would this cost?
All this sounds great, but like any wonderful plan, it involves
Ol i AAT AU ndyl OABO I 1
(T x 1T OAE I1TTAU AOA xA OAI EET C EA
i OAE EAAI OE ET OOOAT AA Al 000 EE UI(
and secure embrace of a large organization. Of course monthly
PAUI AT OO0 OAOU AU -distiynéadti dodiflonsA C A A
location and family situation. But on average, a solo entrepreneur
can expect to pay about $500 a month (and much more if she or he
has any complicating factors such as lots of children or a pexisting
health condition).
This adds up fast.
How about the health insurance costs for a startup with ten
employees? At $500 a month per individual employee, $5,000 a
month total, a tenemployee startup would have to pay roughly
Aponhnnn A UAAO O1 AT OAO AOGAOUITABO
For a 20-person startup, at$500 a month per person, the total
monthly bill to cover everyone would be $10,000 a month. Typically,
most small employers pay 80% and let their employees pick up the
remaining 20%. So a 24person startup burns through $8,000 a
month just paying for hedth insurance. It would have to come up
with $10,000 a month if it were to cover 100% of insurance costs.
4AEAO8O0 AAT 00 Aweohmnnmn A UAAO EAE OEA
$120,000 if it pays the full bill.
Ouch. These are steep bills for small sometimes tiny 2 tech
AT i PATEAO OEAO AOA EOOO CAOOEIT ¢ 00,

xI OT' A AATAEEO £OI i O1 EOAOOEOU EAI ¢
tricky:  where is the university going to find an extra hundred
thousand dollars a year to do thD e 8AOEAEAQOS
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Funding this
) £ ) xAOA OEA DPAOOIT OAOOEIT ¢ OEE
The first tough decision would be to set some parameters. | would
start small. The university startups that would be first in line for
health insurance funding would be the really small ones, say those
with five or fewer employees. Next, | would set a time limit of two
years total support.
To pay half the health insurance costs of ten fivemployee
startups a year, the total annual bill to the university wold be about
$150,000 a year. It could be lower if startups have fewer employees,
IO EO8O A OiIT x UAAO & O OEA 1 AO1AE
(AOA8O ET x ) AAI AOI ACAA OEEOS !
would have to pay a total of $2,500 a month to take carefo
AOGAOUAT AU O EAAI OE j AOOOI ET ¢ EOBO .
annual bill for five people would be $2,500 times twelve months, or
Aonhnnn A UAAOS YA A O1 EOGAOOEOU
health insurance costs, the resulting bill for a @ar of coverage would
be about $15,000 a year.
How many new university startups are there each year? With
the exception of a few outliers on either side of the curve, a typical
research university spins off about five to ten new real startups a
year. LeBO AOOOIi A OEAO EAI £ T £ OEAOA
fewer people, hence would qualify for this wonderful new program.
So each year, the university would cover costs for five new startups,
pi 66 Ai 1 OET OA O AO1T A EEOA T &£ 1AO0O
Looked at another way, the costs of paying half the health
insurance costs for new university startups is about as much as the
annual cost of paying salary and benefits for a senidevel, full-time
university employee. If a university decided to go big and covell
of the costs of health insurance for ten small startups, the annual bill
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would double ? roughly $300,000 a year. That sort of money would
be harder to find.

The good news is that many universities and states already
spend money or offer resources to &lp local university startups
grow. Some universities give new startups web support and legal
services. Many universities give local startups lowost office space
in a university incubator. Business plan competitions that offer
winners small cash prizs are another staple offering on the
entrepreneur circuit.

Sometimes the offerings involve real money. Some states offer
small businesses fund matching if they get a federal small business
grant. Other states and university actually invest real moneither
in exchange for equity in a startup, or just to be helpful. The state of
Arizona and Arizona State University plus some other partners just
launched a startup accelerator program that offers startups built on
university technology a package of $5000 in cash and services.
This is a bold step. Imagine if programs such as these were to add
yet another option to the package: $15,000 worth of health
insurance support per startup.

How many would-be entrepreneurs stay in their secure jobs in
large organizations for the health insurance? The big leap into a
startup involves not just giving up a secure paycheck, but can mean
PpOOOETI ¢ UT OO TEZA j AT A UT OO EATEIU
laudable that so many universities are building n& programs to
help local startups thrive. Why not offer startups the ultimate
incentive? Some funding to &lp pay for health insurance.
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Easing the contractual burdens of university startups

The vast majority of startups with roots in a university are
formed by alumni or former students, similar to the process that was
depicted in the movie The Social Network. The Zuck had it easy.
Since Zuckerberg was a Harvard undergraduate student, not an
employee, the university could not lay claim to an ownershiptake
in Facebook. Had Harvard owned a patent for a core component of
&AAAATTESO OAAETTITCU T O AOOET AOO
Network may have been different. Imagine the following:

9 Zuckerberg works for Harvard

9 Zuckerberg uses a Harvard compar, network, and

DOl POEAOAOU DETOT O 1T &£ OOOAAT OC
residence halls

9 Zuckerbergs files his invention, as required by his employment

Al 1T OOAAOh xEOE (AOOAOAB8O OAAETI
1 Harvard files for a patent which costs Harard $30,000 and
lots of staff time and overhead
1 Zuckerberg decides he *must* launch Facebook commercially,
and he and hisceEl OT AAOO APDPOT AAE ( AOOA
to see what their options are
Obviously, the movie followed a different course. Howeve
what happens when a wouldbe entrepreneur wants to build a
startup, but must first license the patent from a university? This
article is about a special type of startup: one that enters into a
formal patent licensing agreement with a university. Geiig
federally-funded, cutting-edge university inventions to market via a
startup sounds like a great idea. It is. The challenges arise if
universities inadvertently burden fledgling companies with well
intended, but weighty contractual obligations that nay handicap the
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startup later, as it tries to find investors, hire staff, and form product
development partnerships with other companies.

Universities do not intentionally set out to handicap their
startups. University technology transfer staff do their tmost to help
startup founders get thru the process. Most universities take their
economic development role seriously, and work hard to license
university-owned inventions to new businesses on fair terms. In
fact, some would say that universities are geerous. They believe in
their startups, despite statistical evidence that the vast majority of
startups never reach profitability, never find investors, go public or
get acquired. Universities offer elaborate workshops, advisory
services, even invest frmm a university-owned seed fund. Then
xEAOG6O OEA DOT Al Al e

A root cause of the problem is that startups have no money, and
Oi i AAT Auso ci 6O6A PAU &I O OEA A1 060
cost up to $40,000 for U.S. protection, and much more for
international. In fact, before the 1990s, most universities preferred
not to license university inventions to startup companies since they
knew they would likely never recover patent costs, receive license
fees or earn lucrative product royalties later down the road.
Starting in the 1990s, however, universities started taking partial
I xT AOOEED ET AQAEAT CA £ O xAEOEI C
delaying its payback schedule for patent costs by a year or two.
Today, about 75% of U.S. research universitiesre willing to take
equity.

I OAATT A DPOT AT Ai EO OEAO O1 EOAOO
new companies. Investing in, and building strong startups is a
grueling, more-than-full-time, highly paid specialty. In addition,
universities must honor their non-profit status (avoid conflicts of
interest) and be responsible for making sure that publicly funded
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ET OATOETTO AT180 c¢CAO ET O OEA xoOI1

bl AUs I Ol EOAOOGEOU OEAOBO0 OIT CcA

university -owned paents for cheap will be in big trouble if they end

up licensing to a Google, and everybody will ask why the university

AEAT 60 COAA A AEc AEOTE 1T &£ ANOEOU
Another challenge is that universities and startups make for

strange bedfellows, a bit like a Marctbecember marriage. One side

CAOO OITTATTA xET 60 AOOAAI EOEAA AT A

other side gets someone frisky and with a lot of growth potential. So

far, so good. However, unlike a MareDecember marrisge where

- AOAEGO Ui OOE AT A AAAOOU 1 AEA &l O

pronounced power imbalance between the casbtrapped startup

and the geriatric rich guy (or gal). The startup needs the university

owned invention more than the university needs thestartup. As a

OAOOI 6h A OT EOAOOGEOUBO Ai 1 OOAAOOAI

founders think they need.

Ore way to look at this situation is to ask whether university
startup strategies are placing ballast into startups (good weight), or
unintentionally inserting dead weight (bad weight). Ballast is
AAEET AA AO OA EAAOU OOAOOAITvAAN DI
stability and control (as in a hot air balloon or submarine) and then
EAZA T AAAOOAOUh NOEAEI U AEOAAOAAAS8O
of careful testing for optimal placement. More critically, ballast is
quickly and efficiently shed when tre vehicle or object needs to
quickly rise or move forward.

Here is a *very* brief list of some university startup practices
that could be either ballast or dead weight, depending on whom you

AOES )y 060 Ei Pl OOAT O Oi JloliovdtheseE A O A
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practices, and many have a policy of bowing out of these
requirements if a startup receives a large chunk of funding.

Practice 1: Requiring that the university be given a chunk of equity
ownership in a startup as part of the license deal

Ballast (good weight): Patents are expensive and if the
O0OAO0O0ODP AAT 60 PAUh OEA OT EOAOOGEO
for partial ownership. Some believe that if universities own
equity, they will treat the startup better and be more invested in
its success. For bighame universities, if a university is a

shareholder, that brings legitimacy and cachet to the startup.

Dead weight (bad weight):  On average, U.S. universities

require 10 z 15% equity, despite the fact that startups need

every scrap of egity they can get. Further down the road,
potential investors shy away from startups where a large chunk

I £/ ANOEOU ji1TOA OEAT pnbpbq EO EAI
OEA CAi Ao OOAE AO A AAPAOOAA &I O
more a university takes, the smaller the remaining pie for future
employees. Universities are not VCs and though many try to

make money from spinning off startups, it could be considered a

conflict of interest for a university to stake claim to large chunks

of equity as a reagiirement of getting access to a university

patent.  Oddly, university policies on conflicbf-interest for
AAAOI OUu EITITAET ¢ ANOEOU AOA Al AA
conflict-of-interest  policy for equity ownership for a
university administrator.

z 2 A N =

PracticA ¢ g 4EA OT EOAOOEOUBO -AEOTE
dilution protection
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Ballast (good weight):  Unscrupulous future investors can

issue huge numbers of new shares in a company and shrink (or

AEI OOAq AOAOUAT AU Al GA3O O1I EAA 1
behavior occurs, universities need to protect themselves from

ending up with anunfairly small fraction of what they put

into a startup.

Dead weight (bad weight):  Anti-dilution protection and

liquidation provisions are typically reserved for the big

investors. In addition, future investors can be put off if previous
investors have the option to maintain the same proportion of

startup shares as the value of the startup grows and everybody

Al A0 DAOAAT OACA OEOET EOS - AT
should not be in the business of making money from federaly

funded research at all. If a startup pays back its patent costs,

OET Ol AT80O EOO T AT ECAOETT AA £EOI ¢
stewards, not profiteers, perhaps they should not enjoy special,

VGstyle anti-dilution or liquidation provisions.

Practice 39, 51T EOAOOCEOU 1T £AFEAEATI O OAEE]
of Directors
Ballast (good weight):  The thinking behind this one is that
if a university is entrusting a new company with precious
university resources, then somebody from the university needs
to keep an eye on things and have a say in startup activity.

Dead weight (bad weight):  Unless the founder directly

ET OEOAO OEA O1 EOAOOEOU PAOOITh E
and in fact having a university staff member take a Board seat

seems a strong conflict of interest, particularly if that startup
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gets preferable treatment and sweetheart deals. Most Boards of
Directors are between three and five carefully selected people.

Board sats accompany big investments and Board members

are carefully chosen by founders and investors to make sure
AOGAOUTT AG60 OEOEIT EO OAPOAOGAT OAA
source of industry expertise and networking. Unless the
university person gracetilly exits the Board upon request, their
presence may be a barrier to later putting together a high
performing, expert Board.

Practice 4: ) | BT OET ¢ O1 EOAOOEOU OOAAAE OF
PpOi AGAOO OEAO AT 110 AEOAAOI U ET OI I
Ballast (good weight):  Some universities feel that if a patent
for a research platform or a particular method results in
profitable downstream products (even indirectly), a startup
should also pay the university royalties on these resulting
products.

Dead weight (bad weight ): Critics of reach thru clauses

believe that universities cripple a young company by imposing
far-reaching claims to future products. Consider how nebulous

this can get if a university tries to lay claim to products invented

and meade by the startup, but that have an indirect, technological
relationship to a broad, university-owned patent. Investors do

not like to see royalty obligations attached to future products.
2AAAE OEOO Al AOOAO ACAET AAI1T E
ultim ate motivation: making money or getting federallyfunded

university inventions into play.

The list goes on. For example, universities require detailed
progress reports on a regular basis. They impose steep sublicensing
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fees and milestone schedules, andther mandates that limit the

£l AACET ¢ OOAOOODPGEO AOOET AOGO £l A@E]
were originally intended as protective ballast, at some point, they

risk crossing the line into burdensome dead weight.

Conclusion

%OAOUAT AU OE A &phning lod colpanie® fkonA
federally-funded university research is groping for the answer. Like
most of the issues around university innovation strategy, there are
no good guys and no bad guys. Some universities are experimenting
with simpler measures, such as transparent express startup licenses,
IO 1 £EAOCET ¢ OOAOOODPO AT ET A& OI A1 O
can test the commercial waters at no cost. On at least one campus |
know of, university inventors are actively organizing to push
administrators to reconsider policies that had a purpose early on,
but have evolved into unrecognizable thickets that entangle the
honest and dishonest alike.
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When university startups patent their R&D like big
companies

Startup patenting strategies have becomes sophisticated as
those of incumbent companies and startup patenting costs have
reached new heights? the average reported cost of a single patent
was $38,000. (See the Kauffmafunded @erkeley Patent Survey of
2008,0 by Stuart Graham, Tech SichelmaRobert Merges, and Pam
Samuelson). The Survey data on startup patent strategies offers
insight into our current university model of startup formation.

US universities spin off hundreds of new startups each year and
spend millions of dollars to help ther startups get patents. By way
of background: a university startup takes shape when an
entrepreneur with a passion for the university-owned technology z
typically the faculty member or student who invented the technology
? licenses it from the university.

New university-based startups, like most startups, want patents
AOGO AiI1T60 EAOA OEA i1T1TTAU O bDPAU
fledgling startups develop into mature technology companies,
universities pay their patent costs with the contractual
understanding that they startup will later pay them back. Payback
can take the form of an IOU for cash plus interest, or at some
universities, the startup agrees to give the university a chunk of
equity in the company.

Berkeley Patent Survey data indicat® that rightly or wrongly,
startup patent strategies run the gamut from protecting core IP to
I TAEET ¢ Ob EAAAO OEAU AT180 bl Al
their hands on. Universities are not VCs; as the IP strategies of
startup companies becme increasingly expensive and sophisticated,
universities face new challenges. One, from a purely fiscal
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perspective, speculative patent payment is risky and expensive.
4xTh EO8O OAOU AEAZLZEAOI O O1 MEECOOR
enough money b later pay back its patent costs. And three, unlike

6# EIT OAOOI 00 EOGO0 110 Al AAO xEA
startup patents that some would consider unethical, e.g. paying to

file broad patent claims on ideas that the startup will likely never

develop into a product.

Startups are as sophisticated as larger firms in their
patenting strategies

Survey data indicates that the most important reason for getting
a patent, even for software startups, is to prevent others from
copying their idea z pretty much the classic oleéschool purpose of
getting a patent (this held true across all industries? biotech,

i AAEAAT AAOGEAAOh O1 £#OxAOA AT A EAOA
realize, however, is that startups get patents for a whole host of

other reasons. Startups get patents to improve their negotiating

power, as a marketing tool, as red herrings to lure competitors off

OEA OAAT O T &£/ OEAEO DPOI AOAO OOOAOAC
on ideas they may never use in a product.

This has a few implicaions for university startup strategies.
&EOOOh xEAO AT 1T OOEOOOAO OAPDPOI DOEA
is no longer as simple as it once was. In other words, even
innovation- OEAT OAA OCi T A cOubs OOAE AO (
patent strategiesthat go beyond just protecting their core product
ideas. Second, if university startups are going to compete with their
rivals that use patents to lock down market turf or to bully
competitors, universities need to get comfortable with the idea that
startups in their care will need strategies that go beyond just getting
a patent to block rivals from copying a product idea or method.
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Startup patent costs are high
I OAET AAT A £EO1T AET ¢ EO EAU OI

Startups reported that the primA OU OAAOT T OEAU ATl

across all industries, was the prohibitive cost of getting them and the
cost of enforcing them. Perhaps not surprisingly given the
shoestring nature of most startup budgets, a whopping 76% of the
startups surveyed said hey held no patents.

Many oncampus entrepreneurs feel that coverage of patent
costs is the most valuable service universities offer their earlgtage,
cashstrapped startups. Typical orcampus offerings intended to
help startups bridge the seA AT | AA A6 Al £ $AAOES
showcases and entrepreneurship workshops simply are not as useful
as cold, hard cash to cover patent costs. \acked startups are
significantly more likely to build a patent portfolio. The Berkeley
3000AU AEAT & Gity dtaktupk asla OniyueCatagahyA tant |
wonder whether university-backed startups are also more likely to
file for patents than those who receive no external funding.

Who gets the new shoes?

The Survey confirms what most of us already feel to be true:
biotech and medical device startups perceive patents to be critical
strategic tools to block others from copying their products. In
contrast, although software startups filed for patents primarily to
protect their idea, software startups ranked patents a their least
important strategy for attaining competitive advantage. For
software startups, firstmover advantage is the most important,
followed by having interoperable or proprietary products, then trade
secrets. Software startups value copyrightsral trademarks more
than patents, but less than time to market, product innovation and
secrecy.
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)y 080 A O1 OCE AAAEOEIT A O A O1EO

which startups need patent funding most. All startups, if they can

afford them and to differentdegrees, value patents. Particularly as a

vehicle to signal value and intent to the marketplace and to potential
investors.  While VCs investing in biotech and medical device
startups value patents more, VCs backing software and hardware
startups value patents as well. Biotech startups said that 97% of the

VC firms that invested in them said that their patent portfolios were
important in their decision; 59% of VCGbacked software and Internet

startups reported the same.

Better screening methods are neede d, but what?

6 AT OOOA Z£EOI O T ATACA 1 AOCA bPi O0O=A
darn hard to figure out which ones are going to make money. As my
AOEAT A $AOCEA '1O0ETTU 1EEAOG O1 OAUNR
xAOA AT ET Ch xA x1 01 AT ®O PEDOKEI t BT &
EAOA TTA TO Ox186

Clearly, there needs to be some sort of orderly process in place
for someone to walk out of the door with a startup license and some
i £#/ OEA O1T EOAOOGEOUBO 111TAUS "AOAI
confrmed by research condcted by the RPX Group, many
universities require would-be entrepreneurs to write a business plan
in exchange for receiving a startup license which must address the
following: the timeline for receiving funding, names of the desired
management team anditeline to get them into place, and planned
activities to develop the technology, including specific market
opportunities and resources available to implement the
commercialization of the technology.

While the required business plan provides a necessarpaper
trail and operational procedure, even the besivritten business plan
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is not going to successfully guide a university licensing person to the
right startup that will eventually pay the university back. No person
or no plan can predict which startups wil earn money, hence are
worth investing in. Perhaps the real value of the required business
plan is to indicate how serious a faculty member or student is about
the startup. Another unstated benefit of the business plan is that,
like a written essay exan, it demonstrates which wouldbe
entrepreneurs are capable of thinking clearly enough to successfully
navigate the treacherous waters ahead of them.

! EAT AEOI 1T &£ O1I EOAOOEOEAO AOA |
I EAAT OAGe O1 1 AEA OEA SHBQARGOPD Al (
painless as possible. However, even a transparent and upfront
OOAT AAOA OAO 1T &£ 1 EAAT OET ¢ OAOI O Al
to a payback schedule, license fees, equity taken, and product royalty
rates are based on the idea that the stlp will eventually become
profitable. A public and straightforward license does not solve the
very difficult problem of how to get patent costs reimbursed by a

cash-poor or failed startup.

3ET O1 A O1 EOAOOCEOEAO PAU &I O OET £
Universities are not VC firms yet their startups must play in the
Ol OCE AT A OOI AT A OAAIT x1 Ol A xEAOA |,
a critical role in its business strategy. In theory, at least, the reason
universities are permitted to own patents on federally funded
OAOAAOAE EO O OAOOA OEA COAAOGAO ¢
patent strategy veer away from protection (appropriate) and into
the realm of hindering the potential of other technologybased
startups?
Appropriate use of patents, most would gree, is a
straightforward cordoning off of a novel, useful and norobvious

164



+—— Tech Transfer 2.0 ——

idea that a company plans to build into a marketable product.
Inappropriate patenting, in contrast, would be for a company to
obtain patents, sit on them and ambush unsuspectingpmpanies for
violating its un-used patents (e.g. patent trolls).  This gets tricky
when universities venture into paying for what some would consider
inappropriate patents, such as a patent that makes very broad claims
over an area of basic research.

Conclusion

True, a number of issues are raised by the current practice of
universities speculatively paying the patent fees of their licensed
startups. However, with all the criticism of university strategies for
startup innovation and entrepreneurship, uriversities do not get
enough credit for the simple fact that they put their money where
their mouth is. As players in our innovation ecosystem, universities
remain willing to gamble on cashstrapped startups. At the end of
the day, who else is offeringd pick up the tab to pay patent fees for
startups who will likely never earn a dime?

Universities are one of the few organizations out there who
have deep pockets but are not profit driven, are not held to a firm
bottom line, nor made accountable for reurn on investment (how
i ATU O& OI A0 6#006 Al UI O AOI D
Warts and all, as startups must compete with other startups in a big
patent arms race, universities continue to foot the bill to pay patent
costs for startups that will likely never be able to pay them back.

51 EOAOOEOU DAOAT OO AT A 10O
entrepreneurs

One of thelessor-known original intentions of the Bayh-Dole Act
of 1980 was to make federallyfunded U.S. university research more
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readily available to small businesses. It worked. Today, three
decades later, universities do a brisk business licensing patents to
small, technologybased businesses. Each year, roughly half of the
patent licenses that universities sign are to small technologpased
firms managed by regional entrepreneurs. These small firms employ
fewer than 500 employees, offer their regions high quality
technology jobs, and transform earlystage university research into
innovative products or services.

Patents licensed to small businesses
W Patents licensed to large corps

M Patents licensed to startups
2000

FoT Y

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

100

o

University patent licenses to small businesses, startups and large
companies. Data source Association of University Technology
Managers (AUTM).

7TEAO T ATu DPAITPIA AT180 OAAI EUA
AOA 116 OEA '"TiciAO TO OEA OCAO
comes up with a radically new product, successfully navigates the
shark-infested waters of venture capital, and then goes public in a
blaze of fiscal glory a few years after signing its first patent license.
No, most of the small businesses that come looking for umsity
patents have been around for a few years, live nearby, will never end
up on the NASDAQ or hone their elevator pitch at cocktail parties.

A4EAOA Oi Al AOOET AOOAO AiT180 EAOA
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OET AA OEAOAGO 11 6alGEGessetO©pkeddsUs o
AT160 AOAAI 1T &£ AEC OEAEAOS 4EAU
making payroll, feeding their families, and spending their days doing
something that matters.

In the rush to build a certain type of highgrowth startup, it
seems hat our public dialog on entrepreneurship has forgotten the
small business entrepreneurs who transform earlystage university
inventions into commercial products, jobs and a revenue stream that
grows moderately each year. It seems that every few months,
universities, the government, and the private sector launch yet
another program aimed at high tech startups. These programs offer
advice, business plan competitions, seed funding, or incubator space
to fledgling high tech startups with high growth potentid
j 011 AGEI A0 AAT 1T AA OCAUAITT A OGAOOOD
resourced programs such as the StartupAmerica Partnership and
500 Startups are a great start, and should be applauded. But where
are the programs, the investigations into business barers, the
£O0T AET ch AT A AOOEOOAT AA O AEA OEA
rely on university patents, and whose goals involve modest and
sustained growth?

* 000 O1 biI AU AAOGEI 80 AAOT AAOA &
the entrepreneurship programs created by the powershat-be
overlook moderate-growth technology-based small businesses?

After all, these forgotten entrepreneurs seem to be doing ok despite
the paucity of bootcamps, networking events, business plan
competitions, mentoring and other sich standard fare that are
regularly offered to their high-growth brethren.  Given the large
numbers of patent licenses, universities seem to be doing a good job
getting inventions out to these lowprofile firms. Does it matter that

we know very little about the downstream impact of standard
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Ol EOAOOEOU 1 EAAT OET ¢ OAOI O 11
forward? Why bother to delve into the details of how universities
structure their patent deals, or how much a university patent will
cost a small, tebnology-based business?

Because maybe these small moderaigrowth tech businesses
would benefit from entrepreneurship programs customitailored for
them. Maybe more small businesses would benefit from access to
university inventions than are currently being served. Maybe
universities need to evolve and update how they license patents to
these small firms. Maybe universities can continue to build onto
their success with small businesses and explore other sorts of
innovation partnerships.

(AOAS O xted EO 1 A
1. Small technologybased businesses outperform larger companies
in generating innovative products and services

Small technologybased businesses are very productive when
they license university-owned patents that originated in federally
funded university research. On average, small technologpased
businesses (including those that do not license universitpwned
patents) outperform large companies in generating innovative
technologies. For example, businesses with fewer than 25
employees on averag generate more patents per employee than do
larger firms; the patents small businesses create tend to be of higher
technological value and originality (see the Small Business
Administration report by Breitzman and Hicks). Clearly, small
technology-based businesses make productive use of innovative
technologies.

2. Small technologybased businesses are more likely to work in

high-growth, cutting-edge technology fieldsz the same fields that
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federal research funding sponsors in university research labsThe

same fields that the government wants to foster growth in.

In general, small technologybased businesses are more likely
than large firms to specialize in high tech, high growth industries,
such as biotechnology, pharmaceuticals, information technolggand
semiconductors. These high tech industries form the foundation of
i 00 TAOEI 160 EECE OAAE AATTTiuUS8
Al OOOAO ET OEA OAT A ETT1T OAOEOA ET A
of federal funding that fuels the researchin university labs.
Technologybased small businesses gravitate towards the same
OAOAAOAE AOAAO OEAO AT A ObP CIETC
portfolio.
3. _Universities may be missing some of the small business market

that pays to acquire externaly-produced intellectual property.

According to data from the Kauffman Firm Survey, technology
based small businesses spend on average, $110,000 a year on
acquiring intangible property. On average, universities license
patents to fewer than 3,000 smalbusinesses each year a fraction
of the technologybased small businesses in existence that could be
potential candidates to license a universityowned patent.

4. Venture capital and the highgrowth startup game favors white

males. Womarowned startups are secondclass citizens when it
comes to attracting venture funding

When we overlook the needs and contributions of the small
OACEITT Al #ZEOI O OEAO AOAT 80 AEIET C .
value and activity of woman entrepreneurs. Our natod O AOOOAT
programmatic focus on a very specific type of tech startup privileges
activities associated with high tech startups, namely attracting
venture capital. Today, an estimated 5% of VC investments are in
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womani x1T AA OOAOOODPO | OdstihatichbBfAVodekDT OO
I1AA EEOI O AT A 6A1T OO0OA #APEOAI ) 1
Gatewood, Greene and Hart). While VC investments in woman
owned firms have risen a few percentage points in the past decade,
progress is slow.

) 060 OO0O0A OE AténdsQdcoroddieate in BQustdek T C
such as computer software and hardware, and medical and biotech
industries where there are fewer womanowned businesses
(according to the Small Business Association, 51% of femabevned
businesses are in the service sest and 18% in retail). However,
even correcting for the predominance of malewned startups in
industries preferred by investors, in an analysis that spanned 1957
to 1998, the report points out that womenled software startups
received only 2.4% of totalmoney invested while menled software
O0OAOO0ODPO OAAARAEOAA ooebs SAAI O DPOA
missing something. Data on VC investments by gender is scarce, and
the data given here is several years old (btw, if anyone has more-up
to-date data on VGET OAOOI AT 6O AU CAT AAO AT A
EAAO AAT OON ) AT OI AT80 O1 AAOOE AT U«

, AO6O CAO OEEO AT 1 OAOOAOETT OOAC
We need to start a new national conversation about small,
moderate-growth technology-based businesses. Right mag

universities and policymakers are largely focused on developing
high growth tech startups. However, our nation cannot afford to
underserve thousands of highly productive and innovative
moderate-growth small businesses whose economic contributions
include significant numbers of jobs and new products and services.
Nor can we adopt a too stringent focus on high growth startups if the
risk is that women and minority-owned businesses are pushed
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offstage, despite the growing presence of female and minority
business owners who are successful technology entrepreneurs.

We can start by learning more about patent licensing
arrangements between universities and small, techased firms.

&EOOOh 1 AOBO OOAOO AU DOAEOET C
completed thousand of patent licenses to small, lowprofile
AOOET AOOAOS 7EOE OEAO OAEAh EO0GBO
patent licensing method could be improved and updated to reflect

AEAT CET ¢ OEIi AOs8 &1 0 AgAi Pl Ah EOS
standard license fees and terms mandated by most universities have
Al EI PAAO 11 A Oi Al AOOET AOO6O AA

partnerships, adapt quickly to changing business conditions, and to
I PAOAOA AAZAEAEAT O1 U ET Ol Fkefuedyd 1T DAI
a university patent license will have a reachhru rights clause that
gives the university the right to collect royalties on any downstream
products a small business may develop using the university patent.
Another typical term whose impact is poorly understood is that of
sub-licensing royalties that are several times higher than the
percentage of royalties.

3AATTAn 1 AOG6O0 CEOA OEAOA Oi Al
anecdotal evidence exists that small businesses are impacted by
university licensing terms, fees and reporting requirements, exactly
how are they impacted? Patent licenses aside, there are significant
numbers of small, regional businesses that tap into university
expertise via informal channels such as knowledge spillovers or
grant programs such as STTR. In addition, there are thousands more
technology-based firms outside the university ecosystem that are
comfortable licensing externallyintended technologies, yet never
approach a university as a potential innovation resource. Why not?
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Finally, what do small business owners want? University
patents appear to be intimately intertwined with the innovation
strategies of small, regionallybased tech firms. These firms have
demonstrated high levels of productivity and capacity for innovation
However, over the years, few universities have systematically
collected and shared direct feedback from these forgotten
entrepreneurs about their unique challenges, product development
methods, preferred intellectual property strategies and budgets.
/| 60 TAOEI 160 Al T OAOOAOETT AAT OO
more voices of people who own and manage moderagrowth small
technology businesses.
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Chapter 5

Measuring and comparing
university performance

Measuring performance with the tech trans fer health
index

The technology transfer health index is a simple bupowerful
technique to quantify the impact and productivity of the entire long
OAEI AOQOOOGA 1T &£ OAAETTITCEAO ET A 0Ol
we should adopt it. When | worked ina university technology
transfer office, we spent a lot of time pulling together performance
metrics. We had 14 different reports, each with its own subtle
nuances and unique methodologies. Needless to say, despite our
AAOGO A&EAEI 0O0O0h 1 éancild e @EA me AitlAT 6 O
unintentionally gave the impression that our tech transfer office was
somewhat, uh, creative in our accounting. The problem, however,
xAOT 60 EOOO AAAOOAAUS

/| 60 1 AOOEAO |1 EOOAA OEA 1 AOE AAA,
whole story: we counted mostly technology activity in the head of
the long tail curve of distribution z the high-earning technologies,
new startups, and issued patents. However, most staff time was
OPAT O 1 AT ACET ¢ &OAilg provisAak gateiitd, | CE A
i ACOEAGET ¢ OAAETTI11TCEAOh EAAPET C 11

173



+———  Measuring and comparing university performance ——

paying their bills, putting on events, and processing all types of
agreementrelated paperwork.
Another limitation of our approach was that we counted all
commercial licenses the same way, gardless of their associated
impact or revenue (of course revenue is not a perfect proxy for
impact, but lumping together anything with a signature on it created
a meaningless and distorted depiction of our performance). Finally,
we tallied metrics in our own, idiosyncratic way that was hard to
explain to outsiders, so even our AUTM metrics could not be easily
compared to those from a different tech transfer office.
Enter the tech transfer health index. | got the idea to create a
tech transfer health ndex in a conversation with a faculty friend. |
xAO AAOAOEAET ¢ OEA O1 EOAOOEOU AT I i
been reading. A common theme amongst responding universities is
their quest for for performance measures that would
1) focus on moretharE OO0 OAOAT OA EOT I O6AEC
2) better convey the activity of their entire set of active licenses
from the high earners all the way down the tail, and
3) indicate the large amounts of invisible and unheralded staff
OEI A AT A 1 AAT O OEA®©OGnarkethhg and OOAT
managing an IP portfolio.
In addition, though not mentioned by university respondents,
based on my experience, effective metrics should be hard for tech
transfer offices to interpret in unique ways, or unintentionally
OCAIT ANod t mehid AvQuid thGréase stakeholder confidence
ET OEA 44/860 OOAT OPAOAT AuUs
Turns out that faculty have found a solution. Most universities
now use a performance evaluation technique called the-khdex to
measure the impact and productivity of their fa®1 OU8 O OAEIT |
work. The Hindex is most commonly used in the context of counting
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OEA 101 AAO T &£ OEIi A0 A PAOOEAOI AO O,
by their peers.

Before the Hindex, tenure committees simply tallied up the
total number of citations but did not consider their value and
distribution. The H-index was created in response to flaws inherent
in the traditional citation-counting method. = Tenure committees
AEOAT OAOAA OEAO 1 EEA A EITITA 00I
researcher could clém a large number of citations, but not reveal
OEAU All AAIT A &01i1 A OEICcCI A DPAPAON
like counting large numbers of provisional patents or lowvalue
license paperwork) a scholar with a lot of citations could be basing
her count off of several papers that were cited only once or twice, a
sign that while she wrote a lot of papers, none of them had a
significant impact on other researchers.

The Hindex can be applied to assess the health index of
university IP portfolios. Glculating the tech transfer health index is
AAoOuUS yoéi 1 AAO UT O Al OAAAU EAOA
patent has earned over its lifetime. Use that data for your first health
index analysis to evaluate how diverse and well balanced your
licensing eforts are.

p8 $EC Ob OEA OPOAAAOEAAO OEAC

transfer office that lists the revenue earned by each patent

i DAOAT 60 AOA A Al AATAO AAOA Pl ET

a finite IP unit).

2. Rank the patents by the revenue théd OA CAT AOAOQOAA 1

lifetime from largest to smallest.

3. Make a chart with the horizontal axis for patents and the

vertical axis for revenue. Plot the patents by their revenue in

units of $1,000.  You should quickly see a long tail curve

emerge.
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T8 7EAT U1 680A AT TA bPITOOET Ch A
the origin (where the x and y axes meet) through points (1,
$1000), (2, $2000) .. (10, $10000), etc.? kind of like the
straight grey line in the picture above.
5. Where your diagonal lineintersects the nearest part of the
curve, draw a line down to the x axis: the distance from (0,0) to
where the vertical line hits the x axis is your tech transfer health
index.
&1 0O AgAi Pl Anh ET OEA AEAGCOAI AAT (
health index is three. So this office has three patents that each
earned at least $3,000 over their lifetimes. Of course when you chart
your own health index with real data, your numbers will likely be
much larger.

So how are you doing?

If you chart your portfolio AT A AEOAT OAO A 111¢C
very steep, your office is relying on a few patents that are earning
most of your revenue. In other words, a low health index. Or, you
may have a low health index if your long tail curve starts low and
stays flat. Alow flat curve indicates that your tech transfer unit is
licensing a large number of patents but not getting a lot of revenue
AAAE £EOIT i OEAI 8 )y 060 110 TAAAOOAO
(after all, getting technologies out the door and into use shid be
the ultimate goal). However, a low, flat curve indicates you may be
spending a lot of time and money on paperwork. However, an
upside of quantifying a low health index of this type is that you can
prove that your unit is managing a large volumeof essential but
unappreciated long taitrelated paperwork.

You have a high health index if> like a productive and
impactful researcher? your long tail curve starts high and gently
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curves downward. This means your office has found the right
balance betveen impact (high earning home runs) and productivity
(large numbers of lowrincome licenses). Congratulations!

Three portfolios, each totaling $70K

-
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(AOA6O OEA OAI OA 1T &£ OOGEiT ¢ OEA

1 Rewards real tech transfer activity, not just fees:
Conventional ways to increase revenue such akarging high
fees or striving for a home run license will not improve your
health index. Instead, the health index improves only with
consistent and long term licensing activity over a broad
spectrum of technologies.

7 Promotes true economic developmen t: Your tech
transfer office will have better ammunition with which to

EA/

AT 1 OET AA O1T EOAOOEOU AAI ET EOOOA

getting and maintaining a large number of lowevenue

I EAAT OAO &OI T 060AEI & OAAETTI T GE

than just high-revenue licenses.

1 Makes it possible to compare large and small
universities: Tallies discriminate against small
universities. The tech transfer health index makes it possible
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to directly compare universities that have very differently
sized IP porfolios.

1 Gives credit to universities that have a well -rounded
licensing portfolio:  Your health index will confirm that
your office is doing justice to the entire long tail curve of
available technologies. You can point out that the large
volume of low-earning, low-visibility patents and licenses
may not earn a lot of money, but your office is effective in
meeting the essential purpose of the Bayh Dole Act, to get
technologies out the door into use.

71 Can be applied to several other key performance
indicat ors: The health index is versatile. Instead of
patents, on the horizontal axis, one could plot other finite IP
assets such as technology disclosures or startups. On the
vertical axis, instead of using dollars, one could use other
values such as the nufmer of web hits for technology
disclosures, or for university startups, capital raised.

1 Can scale up or scale down. The health index metric can
be used to assess the performance of a single licensing
officer, a group of universities, or an entire geoggzhical
region (innovation cluster), or an industry segment such as
biotech or nano-scale manufacturing.

1 The metric is easy to share publicly: If the names of the
DAOAT OO6h OAAETTITCEAO 10O xEAOA
OAi 1T GAAh EOEO DI OOGAEA O OBOHBA E
health index results.
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7 Can also be used internally to assess operational
efficiency: You could use the health index as an internal

i AT ACAT AT O OITI ofi AFECOOA 1060
managing various aspects of your operatiomelated
activities.

In the unlikely event that someone were to interpret their
metrics in a nonstandard way, the health index would be harder to
manipulate than standard straightforward tallies of new licenses,
new startups, etc. However, realisticallyno metric system is game
proof. For example, some faculty researchers once attempted to
game the Hindex by creating Citation Clubs where they set up fake
OET 601 Al 66 xEOE OEAEO AZAOEAT A0 AT A
quality papers. If a univesity technology transfer director tried a
similar technique to pump up their tech transfer health indexes, it
would involve quite a bit of fabrication.
For example, consider how hard it would be to set up something
like a Citation Club in a university AAE OOAT OFEAO 1 EEEARA
that a tech transfer director is desperate to create the impression
that under his guidance, the tech transfer office has suddenly
become a licensing machine. After a few sleepless nights worrying
AAT OO EEO O6ral€ &nd Gapidly Ideclinihg performance,
ET OPEOAOGEI T x1 Ol A OOAAATIT U EEO(q x |
30ADp 11Aq i AEA Obp OIT i A TAIAO Al
university startups (kind of like sham journals) that are wholly
owned by the universiD U 8 30ADP Oxi h OEEO AEOA
several licensing deal with himself (kind of like having his friends
AEOA EEO AOOEAI AGq AT A pOO EEI OAIl E
(hooray, another award on the CV!). Step three, he could assign a
tech transfer office employee to be CEO of the startup (despite the
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fact there really is no startup, no revenue and no products). In fact,
he could even have a staff member create a website for each startup.

Voila, in one fell swoop, this hypothetical teh transfer office
would enjoy an increase in the number of new licensing deals (who
needs to know that the license is to a sham startup). He would also
AOAAOA OEA bDOAIT EA EI PDPOAOOEIT OEAO
formation of new tech startups..
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A simple metric for university patent licensing,
startups and licensing speed

Peaking of performance metrics and transparency, if
universities demand greater control over the inventions created by
their faculty and grad students, they should also be requiredo
publish more rigorous metrics that shed real light into how they are
managing their invention portfolios. In other words, as one of my
high-school teachers wused to say, with privlege comes
accountability. If universities wish to enjoy complete contrbover all
the inventions created by their employees, each university, in
exchange for the privilege of receiving federal research funds, should
be required to commit to a transparent technology transfer process.

Now simple transparency is key. When IAU | AOOEAOhR )
mean that the federal government should add new reporting
requirements to over-burdened university tech transfer offices.
Universities already struggle to manage unfunded mandates that
accompany federal funding (see the Goldwater Ingtite article on
administrative bloat in universitiesz a databased and very
interesting read by JP Greene, Brian Kisida and Jonathan Mills.)

Instead, we should implement a mandatory but simple system
I £/ AEAAEO AT A AAI AT ARO &edkOGain® AAO
OOAAEAAR T 0O EO AAOGU Oi bDOI-hous€EOT i
AAOAAAOAS 47T AAUGO O #OxAOA OIT1
combined with the Internet, make it simple to open a lowcost
window into the inner workings of a university tech transfer office.

(AOAGO EIT x8 &EOOOh A1 OOOA OEAOD
can chew. A crucial first step in ensuring that U.S. universities are
good stewards would be to mandate that they revrite their IP
policy: universities should agree thathey will select inventions to
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commercialize within a firm, brief decision period (such as a few

months). This policy change could actually be done today at the
university level, would still give the university the same share of

revenue from resulting deds, and does not require any federal

oversight.

Such an approach would still give the tech transfer office a first
look at new inventions. If the tech transfer office was not interested
in pursuing potential commercialization opportunities for the
invention, ownership of the invention should be quickly and cleanly
relinquished back to the inventor. At this point, the inventor could
manage her own invention, or look for a 3rd party agent.

Next, to establish transparency and insight into the inner
worknCO 1T &£ A O1 EOAOOEOUS8O OAAETTIT C
administrators should regularly collect, calculate and publish the
following metrics.

1. A public customer satisfaction scorecard: Every

university that receives federal research funding shouldset up a

public scorecard to measure customer satisfaction with the

O1l EOAOOEOUGO OAAE OOAT OFEAO OAOOEAA
university inventors and industry licensees. After all, university
administrators keep an eagle eye on their facultand lower-level
OOAEAEEO ET A DPAOMEN Oi AT AAh bl OAT OEAI
AEEE]I EAOQOET T O8 "00 xEIT 80 EAADPEI C |
performance of university administrators?

For the tech transfer office, customer satisfaction survesywould
need to be administered by a third party and the results made public
(similar to student teaching evaluations.) By now, customer
satisfaction surveys have become a commodity item. No fancy

consultants are needed to get this going, just choosesarvey that is
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geared towards a services organization and use the already existing
infrastructure that campus Deans use to administer student
evaluations on faculty teaching performance. Note, the tech transfer
office cannot write and administer its own stisfaction survey.
Instead, the survey must be managed by someone outside the TTO
and scores and summary data must be posted publicly, just as faculty
teaching evaluation scores are made available.

2. Use tech transfer health indexes to open the window

and let the sun shine in : Alongside the customer satisfaction
scorecard, university tech transfer offices should annually harvest
and publicly post data in the form of health indexes. (To see more
detail on the concept of the tech transfer health indexe see the
previous essay.) Health indexes assess and showcase the core
ATiTPITTAT OO T &£ A O1 EOAOOGEOU OAAE OC
indexes are charts the depict the impact and productivity of an entire
portfolio, not just a simple tally of a éngle metric.

o Licensing rate health index

700 -

600
500
400

Licansing rate [Licenses/yaar]

BB

a.
Licensing rate: a metric for how quickly inventions find
productive use off campus . This health index demonstrates
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how quickly a university tech transfer office is getting inventions
into the hands of people who can use them. Thiespness and
height of the curve indicates how quickly a tech transfer office is
finding licensees. The majority of invention disclosures will never be
licensed and will taper offinto a long tail curve of zero.
(AOABO EI x O AAI A hbudeddch tarsterO g,
AAOAAAOGAR OAI AOA OEA DPAOO OEOAA
to licenses agreements and export the data. In a spreadsheet,
calculate the licensing rate of each invention by taking the elapsed
time period between disclosure aml license execution (in months)
and dividing the lapsed time into the number 12 (for example, a
license that was generated in 3 months will have a rate of 4). Rank
the inventions by licensing rate and create a chart with the y axis
being the licensing rat and the x axis being ranked disclosures.
Draw a diagonal line from the origin (0,0) thru (1,1), (2,2) until you
meet the curve. Draw a line straight down to the x axis. The number
on the x axis where the line hits is your licensing rate index.
b. Jobs created index: A metric for how many full time
jobs are distributed across university startups. This
health index demonstrates the distribution of full time
employees at university startups. Right now, most university
tech transfer offices count he number of full time employees at

UA

OOAO0OODPO AAOGAA 11 OIT EOGAOOEOU OAA

your startups, you can find a pretty good estimate at sites such
as manta.com.
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To calculate the jobs index, chart the number of full time
employees on they axis. Chart the startups on the x axis. Draw a
diagonal line from the origin (0,0) thru (1,1), (2,2) until you meet the
curve. Draw a line straight down to the x axis. The number on the x
axis where the line hits is your startup health index. Theames of
the startups do not have to be published.

c. The health index of the earnings of the entire IP

portfolio: This health index lays out the revenue earned per
patent. This index helps stakeholders see the balance between
AAOT ET CcO mo®ilio ®AAIEATI1 T CEAO AT A
(AOAGO xEAO A AEAOO 1 £ cAuldibdkdiel O

After all this, you may be asking why patent applications are not
measured as a core indicator of the health of an IP portfolio. The
reason | did not include patent activity data is because patent
activity is not necessarily a reflection of performance or impact.
Patent activity indicates productivity. For example, the number of
provisional patents a university applies for is a functon of how much
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staff time and money it has available. Same for the number of issued
patents. Rather than calculating patent activity as an end in and of
EOOAI £#h O1 EOAOOEOEAOG OET O1 A OOA
assessment of licensing rater revenue distribution.

Patent’s Cumulative

Revenuein $10,000

A
W Patent 1
6 Entire Active
5 Patent Portfolio
W Patent 2
b— aten
e ..Patent?,
2- i
] [ |
i ! ey
& e Patent
| G G, VL Rank
1 2.3 4 § 6 7
YT OAOAOGOET ci uh ) 11 OEAAA OEAO

technology transfer model begin their argument by pointing out that
since the 1980s, hundreds of new tech transfer offices have popped
up at U.S. universities They follow that data point with the assertion
that thousands of new patents have been issued to universities.
However, neither the formation of new offices, nor the number of
issued patents indicate value added; they simply indicate activity.
Hopefully, the people lobbying to give universities even more
control over on-campus inventions will also offer up a corresponding
strategy to demonstrate their commitment to transparency and
accountability. Simple metrics such as these, using data that most
tech transfer offices already have, will shed light into the good work
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that our universities are doing in managing taxpayer funded
university IP portfolios.
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Who does it best? Comparing universities by number of
papers, inventions and industry research fundin g

7A T AARA AAOOAO 1 AOOEAO O 1 AAOGOO
in managing its patent portfolio. However, just using metrics on the
formal technology tnansfer process presents only part of a larger
story. ! O1T EOAOOEOUGO AAEI EOU tiwel AO/
technology and knowhow should be evaluated in a holistic way that
includes both academic and commercial activities.

In this article | compare the innovation transfer activities of U.S.
research universities in a new, multifaceted way: by counting ad
mapping universities according to their ability

9 To publish papers

9 To generate new inventionsand

9 To attract industry research funding.

7EU OEAOA OEOAA AgAOGe ! O1 EOAOOEC
its ability to share knowledge via traditional channds; its invention
activity reflects faculty interest in, and whether commercialization
activity is valued on campus; industry funding equals the value of
ET £ Oi Al ET OAOAAOQETT O AAOxAAT O1 EO
explain this one later). Combied, these arenas provide a holistic
DEAOOOA T &£ A O1 EOCAOOGEOUB8O AAOEOEO
technologies and scientific knowhow.

To visually depict these comparisons, | made four bubble charts.
The first bubble chart maps the usual suspects the top 22 best
funded large U.S. research institutions. The remaining charts look at
a new playing field, one where universities are compared according
to their performance per million dollars of federal research funding,
a view that triggers the emergence ba refreshing new set of highly
performing universities.
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This analysis represents university activity for the year 2010.
The data on publications comes from the ISI Web of Science
database. The data on disclosures and industry funding come from
annual metics collected by the Association of University Research
Managers (AUTM, 2010). (If you spot data oddities or omissions for
your university, let me know.)

1. Comparing the top 22 research universities
This bubble chart compares the biggest U.S. research

unE OAOOEOEAO8 (AOABO EiI x O |1 AEA
1 the vertical axis represents total number of publications for
the year 2010

1 the horizontal axis represents how many inventions university
researchers disclosed that year

1 the size of the bubble representdiow much industry funding
the university got that year
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So, if a university bubble is high up on the chart, that university
produces a lot of papers. If a university sits out to the far right, it
creates a lot of new inventions. The bigger the bubble regsenting a
particular university, the more industry funding that university
received in 2010.

Not surprisingly, Harvard researchers publish a significantly
larger total number of papers than those at other universities. Duke,
University of Colorado and Wahington University of St. Louis have
high levels of research funding from industry sources. CalTech
researchers are strong in both paper publishing and creating
inventions: on average, for each invention reported by a CalTech
researcher, six scholarly paprs were published.

The University of Texas and University of California systems
AOAT 60 AAPEAOAA EAOA I O OEA OEI Pl
large they compress the rest of the university bubbles into a messy
Al T A8 )& Ul 66A 1 EvwbAgardarituanEuhiveGigT A O
systems in this chart, visualize two bubbles roughly on#hird larger
than the big red bubble that depicts the University of Colorado
floating in the upper right hand corner. In other words, when it
comes to the absolute number (nbcorrected according to federal
funding) of papers published, new inventions and industry research
funding, Texas and California perform very well.)

2. Universities that publish the most papers per federal
dollar

Scholarly publications, or what some peol AAT 1 O1 BAT ¢
remains the largest, most critical source of university research to
industry product development efforts. For this chart, | set up a level
bl AUET ¢ &ZEAI A8 41 EECOOA 10060 A ¢
independent of the size of itsfederal research budget, | calculated

190



+—— Tech Transfer 2.0 ——

how many publications each university churned out per million
dollars of federal funding. This way, a new group of universities
emerge as top performers.

Top 20 universities according to publications per $1M federal
. Univ. of Alabama, 2010
(=]
-
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Univ. of Arkansas, 2010
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On this chart, the venerable Harvard shrinks in comparison to
the Universities of Arkansas and Alabama. In fact, the number of
publications from the University of Alabama was so large 165
papers per million dollars of federal research, almost three times
more than the nextup university ? that | checked and double
AEAAEAA OEA AT O1 O ET )3)80 xAA 1 £E
or deserves further explanation, please let me know or comment
below. | can remake the chart if needed.) The University of Akron
and Brigham Young University appear to be a wetbunded
universities as they rank in the top twenty according to publishing
per federal dollar, and also dominate their its peers according to new
inventions and industry funding.
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3. Universities that attract the most industry research
funding per federal doll ar

To represent the informal interactions between university and
industry scientists, | chose to map how much industry funding a
Ol EOAOOEOU OAAAEOAO8 &EOOOKh )61 1 A
Y611 A@gbi AET xEU ET AOOOwdvitaihaddd AOA E
quality of the informal relationships between university and
industry scientists.

To make the chart, first, | pulled out the 20 universities that
attract the most industry funding per million dollars of federal
funding. To do this, | diviced their total 2010 industry funding by
their 2010 federal funding. In other words, the universities depicted
on this chart are high performers, attracting large amounts of
industry funding for their size and amount of resources.

Next, | charted the top 2Quniversities in this group according to
their publications (vertical axis) and invention disclosures
(horizontal axis). In this chart, the size of the bubble represents each
O1l EOAOOGEOUBO ET AOOOOU ££O1T AET ¢ AEOE
federal funding it received in the same time period. The numbers of
publications and new inventions on the axes in this chart, however,
are the actual number generated by each university. The size of the
bubbles represents how much industry funding that university
received, again, a larger bubble representing a greater amount of
money.
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Top 20 universities according to industry research funding per $1M federal c
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Out of this group, Duke receives the most industry research
funding per million federal dollars. Next are the West Virginia
University and University of Alabama. Out of this group of 20 ell-
funded universities, the Columbia and the University of Maryland
generate high numbers of both scholarly publications and new
inventions.

Quantifying informal knowledge exchange between university
and industry scientists is notoriously difficult (for example, how
would one measure conversations, consulting engagements, informal
collaborations?). Yet, industry funding is a strong proxy that
indicates the value and intensity of the informal interactions
AAOxAAT A O1T EOAOOEOUB O sAdutithatBHe AOOOC
amount of funding a university researcher receives from a company
is likely to be the downstream result of having strong connections in
the chimerical, yet widely acknowledged informal channel of
university knowledge transfer. Why?
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According to research described in a research article by Branco
Ponomariov,

O07A EET A OEAO ETOI1 OAI AT O EI

associated with higher probability of undertaking

collaborative research with industry as well as with a higher

allocation of researchtime to collaborative research with

industryg'd

In other words, if individual faculty members are intensely and
productively involved with their industry -based colleagues, they are
more likely to eventually attract an industry sponsor for their on
campusresearch.

Interestingly, this research offers another compelling reason
that university patents are not good measures of innovation.
Ponomariov discovered that although active faculty partnered with
industry scientists to bring a commercial product to maket, these
joint research projects did not involve university-owned patents.
Nor did owning or working in a private company (e.g. a startup)
increase the odds that a university researcher would have strong
connections to industry.

4. Universities that inv ent the most new inventions per
federal dollar

Finally, new university inventions. | selected this group of 20
universities by dividing their total number of formally disclosed new
inventions by how much federal funding they received. Similar to the
chart above, the vertical axis = number of publications per million
dollars of federal funding; the horizontal axis = number of inventions
per million dollars of federal funding; the size of the bubble =
industry research contracts.
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First, a disclaimer on counthg new inventions as a measure of
university innovation transfer: reporting a high number of invention
AEOAT T OOOAO EO A 1 AGAAAT A AAEEAOAI .
OAOAAOAEAOO 0OOOOO AT A OAI OA OEAEO
transfer process However, keep in mind that the majority of
university researchers (even those considered higiperforming)
AEOAT T OA MEAx 10 11 EITOGATOEITO OI
transfer office. Yet, university faculty and graduate students are
keenly aware of hav their research applies to realworld challenges,
and they continue to perform cuttingedge research that makes
tremendous contributions to industry innovation.

The reason | chose the number of new inventions a university
generates each year as a meanir@f i AAOGBOA 1T & A C
innovation transfer ability is that new inventions serve as a
OECTI EEZEAAT O ET AEAAOI O T &£ A O1 EOAOC
commercializing research. For this reason | like new inventions

more than patents as a measure &% OT EOAOOEOUB8O ET T

DAOGAT OO OAT A O1F OAEI AAO 11T AAI bBII
patent budget.
(AOAGO xEAO ) T EEA AAT OO AT OOAA

funding: some of these universities actually disclosed a relatively
small absolute number of total inventions. Yet, if you count invention
bang for the buck, these small schools are actually turning their
research into reported inventions at a brisk rate, e.g. University of
Akron, Michigan Tech and South Dakota State.

Overall, Bigham Young University turns its federal funding into
the largest number of new inventions, disclosing on average, five
inventions per million dollars. Louisiana Tech, Auburn and the New
Jersey Institute of Technology do well here too, although the
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relatively small size of their bubbles indicates that they earn
somewhat less in industry funding.
7TEAOG60 1 A@Oe

Policy makers, university administrators and others spend a lot
of time and effort trying to figure out how to track and chart a
they fall short is that most metrics today count contractual units of
knowledge, for example patents issued, new startups and license
revenue earned by universityowned patents. Instead, we need to
expand how we measure how effectively universities translate
federal research funding into new knowledge and new technologies
by honoring channels that do not involve intellectual property.
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4AAAEET Ch OAOAAOAER Al OITE ATI
accumulating patents

Most US uniersities maintain three core businesses that earn
most of their revenue: selling diplomas, competing for federal and
industry research sponsorships, and trying to crack open the
checkbooks of wealthy alumni.  Since the 1980s, universities have
ventured into a new line of business: patenting inventions from
university research labs and brokering these patents to businesses
and startups.

Thirty years later, university patent holdings have swelled into
the tens of thousands and larger research universits spend millions
of dollars each year on filing for new patents. Yet, on average, over
three-quarters of university patents are never licensed to companies
£ O Aiii AOCAEAI OOAs 3ET AA 53 Ol EC
patents, and a growing number opatents in cutting-edge fields such
as nanotechnology and biotech, even on human genes, people get
x| OOEAA OEAO T AAAI AGOI U O1IT AEET ¢ C
stifle innovation and create a patent anticommons.

U.S research universities have brated beyond their
traditional role of innovation explorers (they generate knowledge)
to become innovation merchants (they license their knowledge to
I OEAO 1T OCAT EUAOQEIT OQs 7TEET A 11
O1T AEAOU &£ O O1 EOAOOE Qatedt§, franl thel x 1
perspective of business strategy it makes sense if a university files
for a patent at the request of company that plans to license the
ET OAT OEIT 1 8 7EA0860 EO EAOAAO Oi
motivates universities to continue to fileZ/El O DAOAT OO x EAI
licensee in sight.
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Why university accumulate patents is a controversial,
complicated and poorly understood topic. The debate around the
topic brings to mind the seven blind men and the elephant. If you
ask an optimist or apolitician why universities continue to invest in
011 EAAT OAA DPAOAT 66h OEAUGIT OAIT U
invest in developing a product, to motivate the faculty, and to make
sure the university invention gets a fair shot at finding a home ithe
commercial marketplace.
OEAUGT 1T OAT 1T Ui O OEAOG-nybaséootte OEA O
pi 1l EOEAAT bPOIT 1T &£ OEA EIT OAT OET ¢ £/
ET T x xE A @oinQ.E@rwdrseAthat universities have become
genteel patent trolls, guarding piles of urused patents and suing
companies and researchers that made money on an unlicensed
university invention.

Some patent accumulation, perhaps, could be explained byeth
motivations above. However, the real reason universities end up
with largely unlicensed patent portfolios is this: university patent
accumulation is an unintended consequence of the inefficiencies
inherent in our current university technology transfer model. The
current tech transfer model creates a situation in which universities
accumulate patents because they patent more inventions than they
AAT 1 EAAT OAs AEATh AEOAO A PAOAT O
ET OECEOh A Olgfttads@OdHiGeUsSréuctanitd et 1 1 1
outside parties try their hand at finding a licensee in exchange for
commission.

Patent accumulation by the numbers
Two indications point to the fact that university patent
accumulation reflects underlying inefficiercies in our current tech
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transfer model: one, data indicates that each year, university file for
OOEI EOU DAOAT OO ET AAPAT AAT O 1 E
when comparing patent and licensing activity across universities of
similar size and resaurces, the numbers are all over the map.

In theory, if a university only filed a utility patent application at
the request of a company wishing to license the invention, there
would be no patent accumulation. Although some universities
report that this indeed, is their patent strategy, in fact, AUTM data
from the top 50 US research university says otherwise. Most
research universities file new utility patent applications without the
presence of a signed license.
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Utility patent applications

If it getting patents was indeed a licase-driven process, the
chart below that depicts the number of utility patent applications vs.
new licenses executive should look more like a line. (Other factors
may be in play here: part of this seeming random filing could be that
a single license covis several patents. Also, since a typical license
takes 68 months to negotiate, some license completion may be
spilling into over into the next year).
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The only consistently demonstrated patent strategy across US
Ol EOAOOCEOEAO xAO KEEREETI AAOT MAOAI
inventions to buy time to find a licensee and to figure out the
potential commercial value and use of the invention. Across the
board, most universities file provisional patents on roughly three
guarters of their new invention disclosures.

Perhaps since most utility patent applications are not motivated
AU Al i PATU OANOAOGOh 110 AEOAAOI U O
businesses (teaching, research and alumni donations) AUTM data
indicates that patenting activity between unversity varies wildly,
even between universities of similar size, funding and technology
transfer activity. (For a clearer picture, | pulled out the California
and Texas systems since their research funding and number of new
disclosures is significantly hgher.) University patentrelated
activity is all over the map. For example, at leading US research
universities in 2009

1 A few universities filed zero utility patent applications; one
filed more than 200

9 Some universities filed 50 to 60 new provisonal patent
applications, while another university with similar resources
filed more than 300 new provisional patent applications

1 The percentage of provisional patents filed per utility patents
filed was completely inconsistent across universities. For
example, one university filed 145 provisional patents and not
a single utility patent application. The same year, another
filed 221 utility patent applications and only 134 provisional
patent applications.

1 Sending on patentrelated expenses ranged fromdss than a
million dollars at one university, to over $16 million at
another
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The fact that universities file for patents without a clear
commercial license in sight is not necessarily a bad thing, despite
legitimate concerns about the impact of patent aconulation on our
innovation ecosystem. Nor is it necessarily a bad sign that across
universities file for patents in such widely varying numbers and with
no apparent underlying strategy.

As patent brokers, universities have the right to take an
individu alistic approach that reflects their own unique internal logic
and is driven by local need and local mission. Extreme local
variance could indicate an underlying strategy unique to that
OT EOAOOEOUGO AOAAO T £ OAOCGAAORE A@D
number of high-potential new inventions that came in that year and
are based on sound market research and an intelligent catg-case
basis, then crosauniversity variance may simply indicate diligence
and adherence to a localhdefined patent strategy.

10 OEA AT A 1T &£ OGEA AAuh A Ol EOAOO
bl OOA&I T ET EO A Aiibi EAACAA T11As8 )
strategy reflects and is a tool to support its larger business strategy
(see the fantastic Kauffmarfunded report by Ted Sichelman and
300A00 ' OAEAI Q8 )y 060 11T O O OOOAE
strategy. The current technology transfer method rests on a model
in which universities attempt to be innovation merchants, despite
the fact their core business is not bwkering IP and the patents they

broker have no relation to their core revenue streams.

1 A hefty patent portfolio does not attract tuition-paying
students and does not play a part in faculty advancement.
T&AAAOAT £EOT AET C EOI 60 ditled thah AOAA
own a particular type or certain number of patent.
9 Companies bearing research sponsorships are typically drawn
by faculty expertise and university research capabilities.
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9 Alumni donate money because they get their name on a bench.
Or someother piece of campus infrastructure.

In other words, successfully licensing university inventions is an
incredibly difficult task! Patent accumulation is not the fault of
under-performing tech transfer offices, nor the malevolent master

plan of greedy OT EOAOOEOU AAI ET EOOOAOT OO0 1
much more subtle and complicated than that. Universities simply
ATT60 EAOA OEA OAI A ETAAT OEOGAO A O
that companies and startups do. Nor do they have the same
resourcesand business models that permit IP brokering companies
to succeed (although even successful IP brokers accumulate patents
and regularly go out of business).

Why do universities own significantly more patents than they
can license? Well, for several rsans.

1 Being a patent merchant is darn hard work and even the best
IP brokers end up with more inventory than they can sell

TPAOAT OO OEAO OOAEE AAT 60O AEETA 1E
longer marketed. Most universities are reluctant to permit
third party agents to take over their commercialization
process

9 Picking out patents that may have future commercial appeal is
nearly impossible given the fact that by design, most
university research is early stage and covers a huge range of
territory

9 Releadng patents into the public domain or regional IP pools
is scary and involves its own legal and political
complications, given the fact that patents can costs tens of
thousands of dollars, letting patents loose is difficult to

fiscally justify
1 Licensing wlicensed patents older than 23 years with non
exclusive, royalty &£ZOAAR 11 AT O0Oh 11 OAOI
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license may not please some companies, but it may lure
others out of the woodwork; again, hard to justify, may
invoke resistance from inventors; poliically risky

1 Saff are given too many patents to handle; finding the right
AT i PATEAO O ET OAOO-cdadumirigiarid O O/
sophisticated work

U EOAOOEOEAOG AT 160 CAO O1 AEIT T OA
portfolio in a particular direction, sAU AAAT I ET ¢ A O1l
specialist; patents get dropped off at the door

TUl EOAOOEOEAO AiT160 TAAA OEAEO b.
business; university technology transfer is a sideline at most
universities, not a core function

71060 110 O1etO0 Bd purghbdat the AeQuest of a
AAAOI Ou 1T ATl AAon AOAT OEI OCE OEA
in the technology

TTEA 1 0i AARO T &£ PAOGAT OO EOOOAA OAIi
metric at many university technology transfer office

We should turn the debate way from the supposed motives

(both for good, and for evil) underlying university patent

AAAOI Ol AGET 1 8 4EAO AAAAOA AAOEO
provide a solid foundation for stakeholders to rationally think about

what to do next. ( AOAS3 O me&th Gy Aimd. Des patent
accumulation harm anyone? If so, whom and how? Is getting and
EATCET ¢ 11017 O1T1EAAT OAA DPAOAT OO «xI
money?  After 30 years of the current model, are universities

effective innovation merchants? If you think change is needed,

what, specifically would help? And finally, would the introduction

of commercial free agents into the university tech transfer process

help break up the back log of unused patents?
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Canadian universities, the innovation gap, and leaping
the landline

Many people view Canada as a less populated, snowier version
I £/ OEA 5838 AEAO80 EOOO 110 OOO0OAcs
skates far better than the average American. Then, Canadians like
their french fries dipped in a cheesy goop called poutine no
EAOAEOD ET O1 1 OAAS "00 xAEOS EAOAZ
average, despite claims that Canadian universities lack a commercial
focus, as a percentage of total research funding, many top Canadian
universities attract as much? if not proportionately *more* 2
research funding from companies than their counterparts in the U.S.

Why is this surprising? Because Canadian universities are
frequently (and unfairly) accused of being a contributor to a national
OETTIOANMEI6 OEAO DPOAOAT 6O O1 EOAOOEC
freely to companies, therefore stifling the development of the
Canadian economy. According to this line of reasoning, Canadian
universities ? unlike those in the U.S2 lack a commercial focus
and a clear set of nationallevel rules governing university research
Al i i AOAEAT EUAGET T8 1O OEA #"# AAOA
1980s BayhDole Act outlines a clear set of rules determining IP
ownership early in the process of federally funded inovation. But in
Canada, there is no set method for transferring technological
OAOAAOAE AT A ETT x1 AACA EOI I DOAI EA

)y 06 O lylthét siopleA ot a talk | gavein Toronto at the
Ontario Centres of Excellence Discovery Conference, | spaiethe
TTOETT OEAO OEAOAGO 11 OEITCI A OECE
market. In fact, the less defined national system in Canada, rather
than being a weaker version of the U.S., actually enables Canadian
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universities to test out innovative approaches that may actually be as
(or even more effective) than those used by U.S. universities.

Comparing U.S. universities to Canadian universities
7AEOh xEU OEI OI A AT U O EOAOOGEOU
I £FOAO Al 1l h EOTI 60 OEA bptp@bielDldo T £ /
research? Yes, and no.
Most U.S. research universities today own a patent portfolio
which they license to companies in exchange for royalties. These
universities formally claim ownership to inventions that come from
on-campus labs that werefunded by taxpayer research. One way to
look at it could be that the U.S. approach bears the evolutionary
markings of a model of knowledge transfer that views university
R&D as intellectual property.
&1 0 AgAi pl Ah xEAT OEAUB3O0A SEEOA!
universities sign over their patent rights to their new employer and
must disclose inventions to a central technology transfer office.
Some universities claim ownership of inventions that arise from
faculty consulting engagements, off campus, using c@any
resources. (True, lots of university inventions flow through
informal channels to industry, but to some, this grey market is not
Al xAUO AT 1T OEAARAOAA A OEAOAT O Al OAOT
In contrast, Canada never passed a nationkvel uniform policy
that guided universities into a single direction. Instead, the decision
of how to handle federally funded university inventions was left up
to the individual university. Canadian universities have the option
to take title to patents. Yet, despé this option, Canadian
universities still exhibit quite a bit of diversity in how they bring
university R&D to the private sector, and how they set up research
partnerships with companies.
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About half of Canadian universities have taken a similar
approachto the U.S., requiring employees to disclose inventions to a
central office and hiring staff dedicated to managing inventions,
getting patents and seeking commercial patent licenses. Others, like
the University of Waterloo, let university researchers maketheir
own commercialization decisions on their research.

Like Darwin exploring the Galapagos

Today, after 30 years of different national policy and variations
in local interpretation, like Darwin exploring the wildlife on different
islands in the Galapags, we have before us to two distinct, but
similar living ecosystems. Now, the U.S. system has a lot of good

OEET ¢cO AAiI OO EOS 'TA ET AOOOOU OAO

For example, many U.S. universities have enthusiastically invested
resources to help spin off facultyled tech companies; according to
data collected from universities, the result has been an increase in
the number of tech startups based on university patents.

My goal here is not to claim that either approach is inherently
superior. Instead, to me, the key takeaway is this: the U.S. model is
too uniform. U.S. universities should borrow from Canadian ones
and explore alternative modes of knowledgéransfer not built on the
notion that all companies prefer patents as the unit ofransaction
when working with university researchers.

The fact remains that Canadian universities manage to attract a
hefty amount of industry funding for research. This indicates that
perhaps not all companies want university patent rights to become a
factor when negotiating university research collaborations. My
sense is that in general, Canadian universities are less inclined to
view university R&D as a potential revenue source. However, this

AOOEOOAA AT AOGT 60 OAAI O1 gily@mAAA
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x| OE xEOE Al iDPATU OAOAAOAEAOOS )
relaxed attitude about intellectual property ownership helps its
university researchers connect with company research projects.

Running the numbers

| did a few simple back of the envelopecalculations of
performance data from the past 30 years to compare Canadian to
U.S. universities. | selected three different metrics that represent
three different facets of the university knowledge transfer process:
AAAE O EOAOOGE OU dos, phdicatodsEadolindustty ET O/
funding per million dollars of total university research funding.

9 University-industry research partnerships: this is how much
money university researchers are able to attract from
companies to do research together owmwampus (Source
AUTM, 2010)

9 Turning university R&D into inventions: This metric is the
reported number of new invention disclosures submitted to

A O1T EOAOOCGEOUBO OAAETTITT CU OOAT (
AUTM, 2010)
{ Traditional knowledge transfer: a universOU8 O O1T OAl 1 O

scholarly papers published per year (Source: ISI)

For this particular comparison that | presented at the Discovery
conference, | selected the top 20 bedtinded Canadian research
universities and the top 20 bestfunded U.S. researchuniversities.
Once | had my group of 40 U.S. and Canadian universities, | corrected
to remove the distorting effect of differences in the amount of
research funding received by each university.

(This is somewhat akin to an analysis on applied university
innovation | did last year, using bubble charts to compare the
knowledge transfer capacity of U.S. universities according to these
same three axes.)
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(AOAGO xEAO ) &I O1 A8
Industry funding

Five Canadian universities rank in the top ten when it comes to
getting funding for industry research partnerships. This simple
calculation opens the possibility that maybe the Canadian model,
while less focused on patents and intellectual property clauses in
research contracts, may be actually be very much in sync with
company needs.

Medha Kurman, Triple Hedix Inncvatian
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Recently the Canadian government shifted much of its research
funding from basic to applied in hopes of closing this soalled
OETT1T OAOEIT CAP8d 4EI A xEIT OAIITN
fund less science and more commercially applble research in
Canadian universities is really necessary.
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MNew invention disclosures per million dollars of research funding, 2010

Invention disclosures

Next, | compared the number of invention disclosures per
million dollars of research funding.

Another surprise here. Four Canadian ranked in the top ten in
terms of generding inventions per millions of dollars of research
funding. This insight is especially intriguing considering that only
roughly half of Canadian universities (unlike the U.S.) require that
their researchers disclose their inventions to a central technolgy
transfer office.

Scholarly publications

Finally, scholarly publications per millions of dollars of research
funding. Perhaps not surprisingly, Canadian universities do well
here. Canadian universities take up most of the top ten slots in
generating stolarly publications.
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