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Announcements

= Presentation signup
» http://goo.gl/YhNgh
= Location 151 Chrysler

= Upload .ppt/.pptx or .pdf on ctools by 1pm
= Please practice (with an audience)
= Please consult lectures 9 and 10 as you prepare

" ’'m reading the proposals

= Universal comment on clarity/detail of aims (1 = N)
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Today’s discussion
= More about proposal logistics and funding administration
= Commercialization and technology transfer

= Post-PhD careers ...including faculty (if you like)
= Other topics of interest? Loose ends?

"Daday werks im a .'.'.'r.?gf.';f;",_l.".:_.'_r.'ﬂ‘T'_'eJ_\' fand called Academia,”
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References on ctools m‘

= Lane and Bertuzzi, “Measuring the results of science
investments’ .

= Thursby: 2 articles (2003, 2011) on university technology
transfer and the Bayh-Dole* act

= Kaminski and Geisler, “Survival analysis of faculty retention in
science and engineering by gender”

= Gladwell, “The order of things: what college rankings really tell
us .

= Fiore, “Networking knowledge creation” (review of
http://www.amazon.com/Reinventing-Discovery-The-Networked-Science/dp/0691148902)

*The Bayh-Dole Act of 1980 allows universities
to patent and exclusively license
federally funded inventions. A.J.Hart | 4
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A small amount of research exits the pipeline

fore use (6). A survey of 62 U.S. universities
suggests that much university research fits
this profile, with 45% of inventions no more
than a “proof of concept” and only 12%
“ready for practical use™ at the time of license
(7. 8). The failure rate for these inventions is
high, 46% for all inventions and 72% for
those that are only a proof of concept (9).
Exclusive patent rights provide an incentive
for firms fo invest in costly development, but
only to the extent that patents are effective in
protecting intellectual property (IP), which
varies by industry ([0, I1).

Thursby. Science 301:1052, 2003.

Are technology transfer offices “profit
centers”? In the 2000 AUTM survey, 156
U.S. respondents reported $1.24 billion in
income from royalties and cashed-in equi-
ty net of unreimbursed legal fees (/, 13).
This income was about 4.7% of their re-
search expenditure. For every dollar of in-
come, there is about $0.20 in sponsored re-
search tied to a license. The average in-
come per active license is $66,465, but on-
ly 43% earned royalties and 0.56% earned
more than $1 million in 2000.

A.J.Hart| 6




http://chronicle.com/article/Chart-Licensing-Revenue-and/64158/

February 15, 2010
Licensing Revenue and Patent Activity, 2008 Fiscal

Year

Name of institution
Northwestern U.

U. of California
sy stem

Columbia U.
New York U.
Wake Forest U.

Massachusetts
Institute of
Technology

U. of Minnescta

U. of Washington,
Washington
Research
Foundation

U. of Rochester
Stanford U.

U. of Wisconsin at
Madison,

Wisconsin Alumni

Research
Foundation

U. of Florida
U. of

Massachusetts

Mount Sinai

School of Medicine

U. of Utah
U. of Michigan
U. of Georgia

Licensing income

$824,426,230
$146,314,433

$134,273,996
5104,254,314
$90,005,640

588,924,500

$84,669,281

$80,330,765

$72,264,249
§62,514,524

$54,130,000

852,252,469

835,982,532

531,390,804
526,211,372
25,008,033

S24,128,536

Startup
companies Licenses

Total
active = New patent

formed  executed licenses applications

4 28
55 206
10 36

3 40

2 11
20 98

1 63

g 212

[ 18

9 107

6 75
14 75

2 a5

0 14
20 78
13 91

2 130

195 158
1,913 899
34 264
261 42
N/A N/A
818 282
781 58
1,122 149
99 74
956 396
247 144
395 180
266 66
Bg 18
224 119
339 132
651 6o

.S,
patents
issued

32

224

59

10

140

37

56

132

08

52

13

33
73
33

Total research
spending
$368,169,430
$4,403,662,006

$640,000,000
$310,699,000
$148,686,377

$1,319,000,000

$563,524,000

$1,026,788,452

$961,602,172
§694,217,484

$042,000,000

5483,798,009

$435,247,000

$296,379,952

$273,005,853
$875,753,507

$350,299,000

A.J.Hart | 7
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http://chronicle.com/article/Table-Licensing-Revenue-and/125729/

December 17, 2010

Licensing Revenue and Patent Activity, 2009 Fiscal Year

Total active

Institution
Total
Northwestern U.
Columbia U.
New York U.
U. of California system
Wake Forest U.
U. of Minnesota

U. of Washington/Washington Research
Foundation

U. of Massachusetts

Massachusetts Institute of Technology
Stanford U.

U. of Wisconsin at Madison

U. of Florida

California Institute of Technology

U. of Rochester

U. of lowa Research Foundation

U. of Texas sy stem

U. of Georgia

Mount Sinai School of Medicine of NYU

Institutions not identified

Duke U.

> 1. of Michigan

Case Western Reserve U

Licensing income
$1,782,113,228
$161,591,544
5154,257,579
5115,110,437
$10%,104,607
$95,636,362
$95,168,525

$67,339,005

$70,553,428
$66,450,000
$05,054,187
456,714,000
$53,880,476
$47,665,535
$4 7
$42,022,081

o
[=]

,0

]
o
]

$32,428,040
$30,531,425
$25,081,703
$23,297,010
$10,048,244
$18,311,368
$16,281,057

Start-up companies
formed

205
3
13
3
47
3

3

10

10

16

]
[ ]

o

n/a

Licenses
executed

4,624
31
51
38

licenses

28,

763

223

New patent
applications

11,260
1a8
202

50
028
nfa

a5

145

U.S. patents
issued

3,088

Total research
spending

$48,164,473,678
$400,012,497
$604,000,000
$308,834,000
$4,086,508,210
$162,084,430
$590,880,056

$1,076,044,501

$480,000,000
$1,375,073,000
§733,206,108
5$1,132,000,000
$406,063,490
$521,436,800
$377,240,000
$334,936,000
$2,272,779,788
$349,730,000
$321,209,455
5806,947,740
5700,503,045
$1,016,565,913

$332,661,000

A.J.Hart | 8
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http://chromicle.com/article/Sortable-Table-Licensing/129588/

November 1, 2011

Licensing Revenue and Patent Activity, 2010 Fiscal Year

Institution
Northwestern U,
New York U.
Columbia U,
1. of California system
Wake Forest U.
U. of Minnesota
Massachusetts Institute of Technology
U. of Washington,/Washington Research Foundation
Stanford U.
1. of Wisconsin at Madison
California Institute of Technology
U. of Rochester
U. of Massachusetts
U. of Michigan
U. of Texas system
U. of Utah
U. of Florida
U. of lowa Research Foundation
Duke U.
U. of South Florida
Rockefeller 1.
Mount Sinai School of Medicine of NYU
Emory U.
Case Western Reserve U.

TnAdiana TT

Licensing *

income
§170,835,148
5178,389,513
§147,237,631
§104,434,511
585,001,743
$83,005,660
$69,200,000
$69,032,163
$65,466,286
554,300,000
$51,582,140
$41,664,036
540,019,174
$39,822,113
538,300,487
537,547,208
$20,235,006
$26,091,145
$25,733,526
$17,411,625
$16,429,000
$15,381,631
514,383,542
$14,333,273

14 1nfR nRa

Start-up
companies
formed

oo W o

[

[

b

Licenses 4
executed

32
40
61
252

14

ab
196

Total active .
licenses

189
328
35
2,006
Q05
919
1,309
1,944
529
=
128
281
396

1,160

New patent
applications

'y

2273
71
177

915

125
84
19
34
58
54

sl

U_5. patents -

issued

58
58
66

150

Total research .
spending

§401,628,043
$365,044,000
$662,048,550
$5,171,519,280
§227,507,563
$653,616,810
$1,400,945,000
$887,329,593
$805,973,770
$1,029,000,000
$504,476,128
$460,522,000
$563,008,808
$1,139,493,986
$2,346,009,522
5450,488,999
$535,877,020
$444,034,000
$826,993,375
$390,850,000
$162,000,000
$371,088,100
$450,204,168
$334,993,000

Cann nnik RAA
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Catalyzing new and risky ideas

- p el j PRINTER-ERIENDOLY FORMAT
Ehe NXewJork Timese Reerints NTER SRS P
This copy isfor your personal, noncommercial use only. You can order presentationready copies for Based on
digtribution to your colleagues, dients or custormers here or use the "Reprints’ tool that appears next to any the incredible

article. Visit www.nytreprints.com for samples and additional information. Order a reprint of this arficle now.

true story

June 25, 2010

The Idea Incubator Goes to Campus

By BOB TEDESCHI

DOUGLAS P. HART, a professor of mechanical engimeering at the Massachusetts Institute of
Technology who sold his last start-up for a tidy $95 million, is already on to his next hig thing.

On Tuesday, he expects to lock up $1.5 million in funding for his new start-up, Lantos
Technologies. The company has developed a 3-D scanner that it hopes will streamline the
current generation of earphones and hearing aids by precisely fitting them to the dimensions of
the ear canal, right up to the eardrum.

“We're hoping people will be able to walk in the store and have their ears scanned kike peaple
get their ears pierced today,” he says. “That’ll lower the cost because they dont have togotoa
specialty doctor.”

Unlike other academics often left to their own devices, Professor Hart was able to bring his
hearing aid concept closer to reality with $50,000 in backing last vear from the Deshpande
Center for Technological Innovation, an M.I.T. entity originally funded by two private mvestars,
Jaishree Deshpande and her husband, Gururaj.

“I wouldn't have known the first thing about doing all of this,” says Professor Hart. “The people
from the Deshpande Center led me through.”

By providing academies like Professar Hart a bridge to the business world, M.I.T. is in the
vanguard of a movement involving a handful of universities nationwide that work closely with

investors to ensure that promising ideas are nurtured and turned into suceessful start-ups.

At first glance, the centers look like academic versions of business incubators. But universities
are getting involved now at a much earlier stage than mcubators typically do. Rather than
offering seed money to businesses that already have a product and a staff, as incubators usually
do, the universities are harvesting great ideas and then trying to find investors and

businesspeople interested in developing them further and exploring their commercial viability.

In the jargon of academia, the locations of such matchmaking are known as “proof- of-concept

centers,” and they're among a number of new approaches to commercializing university

nytimes.com/2010/.../2Tincubate.htmi?... 15 A.J. Hart | 10



Funding distribution for my group

NIH _INTERNAL
1% [ 0%

08-09 09-10 10-11
NIH 1,403,643 1,006,237 2,168,238
DoE 1,773,858 2,390,860 5,407,039
NSF 2,460,177 2,701,330 3,104,779
ME department DoD 10,195,017 10,092,316 9,796,979
All Other 14,608,221 13,792,756 14,002,339
(from annual report) Total $30,440,916 $31,873,498 $34,569,374

A.J. Hart | 11
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New universities and partnership strategies m‘

= Middle east: KAUST, KFUPM, Masdar
= Many in Asia (China especially, Singapore)

= Cornell’ s new NYC campus (+ big donation from duty free
founder alum, partnership with Technion

A.J. Hart | 13



U.5. GRADUATE EDUCATION

Cornell’s Plans for the Big Apple
Rely on Quality, Cash, and Dreams

Now comes the hard part. After besting some
of the world’s top universities in a months-
long competition and winning access to some
of the choicest real estate on Earth, Comell
University and Technion-Israel Institute of
Technology must actually build the applied
research university that, they hope, will trans-
form New York City into Silicon Valley East.

In December 2010, New York Mayor
Michael Bloomberg offered land and
$ 100 million in incentives to institutions will-
ing to build a new graduate applied science
and engineering school in the city. Seventeen
groups of elite research universities—from
the United States, India, South Korea, Can-
ada and Europe—submitted proposals, and
Stanford University, with its roots in Silicon
Valley, was widely touted as the favorite.

On 19 December, only 3 days after Stan-
ford unexpectedly pulled out of the com-
petition, Bloomberg chose Cornell and
Technionsbid to builda4 . 5-hectare campuson
Roosevelt Island, between Manhattan and
Queens. It certaimly didn't hurt that Comell

pledged to mvest $2.1 billion over 30 years in
the project, nor that its president, David Skor-
ton, demonstrated the university’s fundraising
prowess by announcing a $350 million gift
from billicnaire Charles Feeney only a few
hours after Stanford bowed out.

The new campus, dubbed NYCTech,
could support up to 280 faculty members and
2500 students by the 2040s, say Comell offi-
cials. These students and researchers would
focus on science, mathematics, and com-
puter science with commercial applications
that the city hopes will generate 523 billion
in economic activity over 30 years, including
$1.4 billion in taxes. Their presence would
increase the number of graduate engineering
students in New York City by 70%, according
to the mayor’s office.

Cornell has proposed creating a series
of interdisciplinary hubs, says Daniel
Huttenlocher, dean of Cornell’s school of
computing and information science, who
helped craft the schools bid. The hubs will
likely change each decade, he says. The mi-

Published by AAAS

Big plans. NewYork Mayor Michael Bloomberg (lefth
congratulates the presidents of Cornell and Technion
on their winning proposal for an applied scence
campusin the city.

tial trio will consist of “connective media,”
focused on providing new ways for people to
interact socially; “healthier living” focused
on providing technologies for day-to-day
and preventative medicine; and the “built
environment,” focused on making our daily
physical environment more energy-friendly
or comfortable.

Huttenlocher says the hubs will have their
roots in traditional academic departments,
especially applied mathematics, computer
science, operations research, information sci-
ence, and electrical and computer engineer-
ing. Those choices play to Comell’s strengths,
he says. The latest National Research Coun-
cil rankings of U.8. graduate programs,
drawn from data collected m 2006, list Cor-
nell among the top five in applied math, the
top 10 in computer science and in operations
research, and the top 30 in electrical engineer-
ing. These rankings compare quite favorably
with the city’s current lineup of research uni-
versities (see graphic).

Opening a New York City satellite campus
will also help Cornell attract students and fac-
ulty, says Steven Pedigo, director of research
at Creative Class, a think tank that studies
urban life. Cornell’s hometown of Ithaca “is
sort of isolated” he says, but New York City
has amenities such as hip restaurants and art
institutions that creative young people crave.
Plus, Comell officials say the universitys
medical school n Manhattan and the 50,000

http://www.scierféemag.org/content/335/6064/26 > VO- > SCIENCE www.sciencemag.org

CREDNS (LEFT TO FIGHT: COUNTESY OF CORKBLL UMNE RSITY: ERISTEN ARTZN BN YORE CITY MAYOR S OFFICE

Downloaded from www.sciencemag.org on January 5, 2012
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Preparing to be a faculty candidate m‘

= Your research should have both breadth and depth, and be a
platform for future work (e.g., ideas for your own research
program)

= Take an independent role in your research

= Get inside your advisor’s head: learn about the pressures and
rewards of faculty life, help write proposals, etc.

= Publish, network, communicate; define your community and be
active in it
= Get teaching and mentoring experience

A.J. Hart | 15



864

Survival Analysis of Faculty Retention
in Science and Engineering by Gender

Deborah Kaminski** and Cheryl Geisler®

Individual assistant professors (a total of 2966 faculty) hired in sdence and engineering since 1990

at 14 United States universities were tracked from time of hire to ime of departure by using publicly
available catalogs and bulletins. Results of survival analysis showed that the chance that any given faculty
member wil be retained over time is less than 50%; the median time to departure is 10.9 years. Of
all those who enter as assistant professors, 64.2 % were promoted to assodate professor at the same
institution. Overall, men and women are retained and promoted at the same rate. In mathematics,
however, faculty leave significantly earlier than other disciplines, and women leave significantly sooner

than men, 4.45 years compared with 7.33 years.

.S, universities are concerned about fac-
| I ulty retention in science and engineering
(141 When a faculty member leaves
prematurely, they suffer disruptions in teaching
and mentoring as well as sipnificant economic
losses (). Start-up costs in engineerng and natu-
ral sciences can range from $110,000 to nearty
£1.5 million (), and it may take up to 10 years
to recoup this investment (4).

Retention rates for faculty in the United States
have been consistent Fram 1971 through 1989, fa-
culty members were refined at mtes of 90 to 92%
for associae and full professors and 84 to B6% for
assistant professors (5). In 1996-1997 and 2001
2002, the retention rates for associate profes-
sors were again in the range of 90 to 92% ().

Problems with the retention of women in sci-
ence and engineering in the United States have
been well documented. Like a leaky pipeline,
each career stage in engineering and the natural
sciences shows the retention of women lower
than the stage before it (3, 7). In particular, al-
though women are increasingly represented among
those with eamed doctorates, they lag behind in
representation in the academic faculties (8).

The problem appears to lie in differential
application rates. Once women apply for or
are in consideration for a career move, they are
equally likely to sucoeed, but they are often not
in the pool (3, 9=I1). Men have been found to
be significantly more likely to receive tenure or

‘Department of Mechanical Aerospace, and Nuclear En
ginearing, Renmelaer Potytechnic Institute, Troy, NY 12180,
UsA. zFaLurtyoTCnmmurri(aﬂm Art, and Technology, Simon
Fraser University, Harbour Centre 7430, 515 West Hastings
Street, Vancowver, BC VBB 5K3, Canada.

*To whom mrespondence should be addressed. E-mail
kamind @ rpi. edu

17 FEBRUARY 2012 WOL 335 SCIENCE

move to positions outside of academia, whereas
women are significantly more likely to be un-
emploved or to exit the temre track for adjunct
positiors (J). Women with PhiD s in science, tech-
nology, engineering, and mathematics (STEM)
disciplines have also been found to be less Ekely
than men to be employed full time, although
equally likely to succeed if they apply (/1)
Women have also been shown to have greater
intentions to leave the STEM disciplines (12),
although not academia as a whole (13), and to
leave for different reasons. Whereas salary is the

number one reason for men women cite more  and minoritv facnlv have hioher inover in-

meperonsd and | ei. 1. Nonparametric
s e T Survival Plot for Years in tenure track = Cohort 1-3
for women keavit survival curve for faculty Kaplan-Meier Method
[IﬂIDI)EH Clr Y
are less satisied 4 Who entered between 1990 100 |
Significant di and 2002 h}f genmr_ IQR, Gender
retention of womy . +IE - F
In the disciplines 'II'ItEI'E]UHItI range. —— M
80 Tatie of Statistics
Fig. 1. MNonpard Mean Median IQR
survival curve for B.59677 3 7
who entered 60 9.20671 g 7
and 2002 by =
interguartile range. §
& .ol
204
0 T T T T
0 5 10 15 20
Years in tenure track

of growth in eamed dociomates, the Evel of repre-
sentation in the pool of Ph.Ds, and representa-
tion in the mnks of assistant professors all showed
marked disciplnary differences between men and
women (). At research | universities in six of
the nine fields included in this study, the mean
percentage of hose who applied, were mterviewed
for, and were made offers to was closer to the
percentage of women in the relevant doctoral
pool for electrical engineering, mathematics, and
physics, where their representation was lowest,
than in chemistry and biology, where their rep-
resentation in the pool was highest (11).
Women's representation among earned doc-
torates is particularly high in the biological sci-
ences (§). Between 1972 and 1991, representations
of women in all levels of academics was highest
for life sciences and lowest for engineering, with
physical science in between (¥). The probability
of having a temure-track position 10 years after
PhD. is significantly smaller for women in the
life sciences but about the same for those in plys-
ical and engineering sciences (9). In the biolog-
ical and life sciences, where women are most
heavily represented, they have an & to 9% less
chance of getting a tenure-track. job, getting ten-
ure, or getting promoted to full professor (9). In
terms of retention, one study reports that women

bd from www.sciencermag.org on February 19, 2012

www. sciencemag.org
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Table 2. Median times to exit the tenure track by gender and discipline for cohorts 1 to 3. Cls are for medians.

Median years Median years

Discipline Lower 95% Cl Upper 95% CI Lower 95% ClI  Upper 95% CI P log rank test P Wilcoxon test
men women
Elec Eng 12.92 10.51 15.88 10.68 6.49 17.59 0.641 0.576
Physics 11.14 9.00 13.79 9.41 6.61 13.40 0.118 0.739
Mech Eng 16.19 12.80 20.46 10.41 7.10 15.24 0.109 0.153
Chemistry 12.46 10.07 15.41 10.53 71.57 14.64 0.980 0.847
Math 7.33 6.20 8.68 4.45 3.34 5.93 0.0522 0.0083
Comp 5ci 932 7.64 11.39 10.25 6.87 15.28 0.5156 0.548
Civil Eng 8.68 7.01 10.76 10.74 7.48 15.43 0.970 0.262
Biology 11.96 9.20 15.37 16.36 9.20 29.10 0.0664 0.197
Chem Eng 11.64 9.00 15.05 9.78 5.95 16.08 0.393 0.687
864 17 FEBRUARY 2012 WOL 335 SCIENCE www.sciencemag.org
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