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Introduction 
 

It is increasingly recognized that innovative activities – and their commercial 
applications – are driving long-term economic growth around the globe. This is 
most apparent in developed nations and their economies, and emerging countries 
recognize that they must promote and nurture innovation to grow.2 While industry 
energizes innovation through research and development (R&D) initiatives, the 
impetus that fuels knowledge-based growth once again lies in the American research 
university.3 As new, bi-directional information exchanges open up between academic 
and industry researchers – as opposed to past linear models – more commercially 
attuned knowledge exchange is shared, leading to a rise in entrepreneurial success 
and economic impact.

In the 21st century, public and private research universities are the seed capital 
for creating knowledge that fosters scientific- and technology-based economic 
development. Yet there are key underpinnings required to promote success in 
knowledge-based economic development: creating the highly trained human capital 
that industry requires, and capitalizing on research by converting it for private-sector 
consumption. These two foundational components, along with its efficiency depict 
the production of universities that are delivering on their mission.4

The dissemination of university-developed intellectual property (IP) occurs through 
a variety of complex channels. In this study we focus on the primary channels of 
research conversion to IP as measured by patenting and licensing activity, which, in 
turn, leads to either academic start-ups or externally-formed entrepreneurial enti-
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Technology Transfer,  
Commercialization Process,  
and Regional Economies

2.1.	T echnology transfer and commercialization process

University technology transfer and commercialization has a long history in the 
United States with much of the initial documented impact dating back to the 1930s 
and 1940s when Karl Compton was President of MIT. Compton advocated for 
professional entrepreneurship and offered support to his professors to participate. 
Further, Compton actively campaigned for the creation of American Research and 
Development, the first non-family venture capital firm, which funded many early MIT 
spin-offs.14 Also in the 1930s, Stanford electrical engineer Fred Terman encouraged 
his students to work for local companies or start their own businesses rather than 
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Innovation-based clusters are spatial concentrations of often competing, sometimes 
collaborating firms and their related supplier network, including a variety of support-
ing institutions. Innovative clusters form and expand largely because new knowledge 
tends to be generated, conveyed, and collected more efficiently in close proximity.

This supplier network includes research universities and government labs that com-
mercialize research in the form of spinout firms and through licensing to established 
firms within the cluster.19

The local research and development environment and culture are essential to 
assembling new industry clusters from transformative technologies or sustaining the 
vitality of existing industry clusters. It is possible to seed a new cluster by attracting 
firms that have achieved commercialization success in another geography, but those 
regions with indigenous R&D have clear advantages in developing clusters that hang 
together over the long haul. Local innovation scope is contingent upon the extent 
of a region’s innovation competencies, along with the unique cluster attributes that 
augment innovation and the extent of the dynamic interactions among them. Positive 
feedback loops are generated by greater investments in R&D as they improve research 
capacities and entice additional funding by both the private and public sectors.

The regional context is critical to understanding the success and impact of university 
knowledge flows. In some cases university discoveries – especially in the biomedical 
area – play a foundational role in developing a local cluster. In other cases, a large 
industry presence provides the absorptive capacity (the ability of local firms to be 
aware of and to recognize the value of new, externally derived information, as well as 
to integrate and apply it to commercial endeavors) to draw out the IP from universi-
ties and find a home. 

A wide body of literature exists documenting the localized capture of university-
developed IP. This ranges from paper citations,20 citation of patents by local firms 
vis-à-vis those residing outside the geographic area,21 firm growth based upon 
proximity to a university,22 and the concept of a knowledge filter. A knowledge filter 
functions as a barrier to the successful conversion of IP to new products and services. 
Nearby new or incumbent firms minimize the severity of knowledge filters as they 
can better envision how it is applied.23 It is the capture of non-codified, tacit informa-
tion that can best be accomplished through proximity and frequent engagement.

2.3.	 History of technology transfer

The patenting and subsequent commercial exploitation of research findings at universi-
ties and federal research laboratories has not traditionally been a core focus of faculty 
and staff at these institutions. Some barriers are cultural and others institutional, 
for example, there is often a desire to focus on developing solutions to interesting 
problems, irrespective of their direct market value. Others include institutional incen-
tive structures that reward the quantity and quality of publications instead of patents. 
Additionally, many researchers seek to make work available for the public good. These 
barriers impede the success of TTOs.24 Indeed, the conflicting and expanding priorities 
for universities – generating new knowledge, educating students, preparing graduates 
for the workforce, and commercializing research – compete for faculty attention. While 
the added revenue, and economic impact of effective technology transfer is attractive 
to universities, striking the right balance between traditional institutional priorities and 
capitalizing on new revenue streams is crucial.
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Some important legal barriers to technology transfer were removed in the early 
1980s. The Bayh-Dole Act, which came into law in 1981, enabled universities rather 
than federal funding agencies to claim the intellectual property generated by research 
funded by the U.S. government.25 Retaining title created a larger incentive for univer-
sities and innovators to pursue patents and licensing. The bill explicitly encouraged 
collaboration with the private sector, and aimed to reduce the administrative costs 
of pursuing commercialization by moving control out of government bureaucracy 
to universities. Other changes, for example the creation of the Court of Appeals for 
Federal Circuit, which helped enforce university patent rights, also contributed to a 
more attractive technology transfer environment at the time.26 In the decade after 
the passing of the Act in 1980, the number of university TTOs in the U.S. increased 
from 25 to 200.27 The number of TTO-tracked patents issued has almost quadrupled 
between 1995 and 2015.28

2.4.	 Summary of scale of activity 

More than 1,000 firms were launched in fiscal year 2015 through TTOs at research 
universities, with more than 70 percent of start-ups located in the same state as 
the affiliated university.29 Other indicators of the health of the technology transfer 
process include the more than 6,600 patents issued and continuing growth of licens-
ing income – with the number of these partnerships between academia and industry 
facilitated by TTOs up more than 17 percent to 6,300.30 Not all entrepreneurial activity 
related to universities passes through TTOs, however their metrics are an indicator of 
the types of contribution that university research can make to economic growth, and 
the university’s vital role in the respective, regional innovation economy.
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University Technology Transfer and 
Commercialization Index 

Development of an aggregate ranking across research universities with multiple 
disciplines is fraught with challenges; nevertheless, the University Technology 
Transfer and Commercial Index (Index) is a metrics-based benchmark that is helpful 
in assessing the relative position among peers and in recognizing best practices. 

The Index is based on data collected by the Association of University Technology 
Managers (AUTM) via the AUTM’s Annual Licensing Activity Survey, with one excep-
tion, the University of California System.31

The Index is measured using four-year averages (2012-15) for four key indicators of 
technology transfer success: patents issued, licenses issued, licensing income, and 
start-ups formed. These are normalized based on a four-year average of research 
dollars received by each university to yield four additional variables, for a total of eight. 

Each university has distinctive – sometimes subtle – differences in structure, culture, 
and institutional factors (including whether it is a public or private institution) that 
necessitate alternative strategies on IP commercialization. For example, a university 
with scientific expertise in the life sciences will develop a commercialization 
approach different from a university with an advantage in engineering. 

When ranking and scoring the Index, a primary consideration is to determine the 
appropriate balance between absolute and relative measures of commercialization. We 
would expect that a large research university that attracts substantial public funding 
to achieve larger commercialization outcomes relative to a smaller university. Scale is 
important in assessing the impact of research universities. However, absolute outcome 
measures don’t address the productivity or efficiency of commercialization activity. For 
this reason, we include the outcome metrics normalized by research expenditures.

The weights in Table 2 are applied to these eight variables to generate a score, and 
research institutions are ranked from highest to lowest score. The final score is 
generated by indexing all raw scores to the highest performer, yielding a top score of 
100 for the first place institution. The result is an index that identifies universities with 
consistent performances across the metrics.

Table 2: University Technology Transfer and Commercialization Index  
Variable Weights

Four-year 
average, 
percent

Four-year aver-
age per research 
dollar, percent

Total weight, 
percent

Patents issued 7.5 7.5 15

Licenses issued 7.5 7.5 15

Licensing income 17.5 17.5 35

Start-ups formed 17.5 17.5 35

Total 50 50 100

3
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Table 3: University Technology Transfer and Commercialization Index: Top 25 
Institutions
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A deep dive into universities and their rankings on the Index

The University of Utah (Utah) is first in our University Technology Transfer and 
Commercialization Index (an index score of 100), up from 14th in our original ranking 
released in 2006. Many were surprised at Utah’s strong showing in 2006, but the 
institution has quietly evolved into one of the most prestigious research universities 
in the nation with a strong emphasis on commercializing its research.35 Utah attracted 
$417.2 million in research spending in 2015, placing it among the top tier institutions 
in the nation. Utah consistently ranked high across all indicators; patents, licenses, 
licensing income, and start-ups in both absolute size and normalized by research 
expenditures, although it did not rank first in any single category. Utah was propelled 
to the number one position due to licensing income and start-ups which received the 
highest weights in the overall index.

From 2012 to 2015, Utah generated $211.8 million in licensing income or $135.8 
thousand per million in research expenditure. Over the same period Utah recorded 
69 start-ups, a remarkable accomplishment as the university is based in Salt Lake 
City, a smaller metropolitan area. Utah has a strong entrepreneurial culture and an 
incentive system that makes it attractive for research faculty and students alike. Its 
Technology and Venture Commercialization (TVC) office is among the best in the 
nation in evaluating and minimizing risk, as well as aiding in the commercialization 
process. The Commercialization Engine Committee is a notable, unique asset and is 
comprised of a network of external experts from a variety of fields who offer counsel 
and make the process highly efficient.36

When appointed vice president for research at the University of Utah in 2016, Dr. 
Andrew Weyrich made a statement that encapsulated the uniqueness of the culture at 
the institution:

The commercialization of our research discoveries at the University of Utah has 
had a tremendous impact on people’s lives and on the common good. These posi-
tive effects are a principal reason why the university has so strongly supported 
translational research. As the new vice president for research, I look forward to 
continuing this support and working with the TVC to catalyze and transform our 
discoveries into practical use.

The University of Utah has many different sources of research and commercialization 
but its focus on biomedical is a key foundation. At its Center for Medical Innovation 
(Center), doctors and students drawn to innovation have a central resource.37source. UtaT10( )]TJ
0 --37.082.333 Td
[(Commer for uncns)10 aidin evfalizn hav stuga TVr witus resnted r Medulty an(, a sdents dr0( )]TJ
0 -1.333 TD
[(lic is)1nduongy the comhehougoret.) oft iablTVrsoue. 

expeme urag and minenh ma thisslational reserts t. 
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Figure 5 Top 25 University Technology Transfer and Commercialization Map

Columbia University is second on the University Technology Transfer and 
Commercialization Index. Columbia was not in our 2006 ranking as the university didn’t 
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Stanford University’s high placement, coming in at fifth, isn’t a surprise to anyone 
who pays attention to IPOs or tech stock market capitalizations. While its rank edged 
down from fourth in 2006, Stanford didn’t fall as much as other universities rose. 
Stanford’s commercialization performance hasn’t waned in any regard. The univer-
sity’s business school helped establish an entrepreneurial culture throughout the 
institution, and when combined with its medical school, it has formidable capabilities 
in the commercialization space. You simply cannot consider the innovations that 
come from Silicon Valley without acknowledging the essential role that Stanford 
played in the Valley’s formation and expansion. Stanford scored highest on patents 
and licensing income. However, keep in mind that Stanford had $946.4 million in 
research expenditure in 2015, which demonstrates that for in order for it to be ranked 
fifth, it needed to be highly proficient in terms of converting inputs (research dollars) 
into outputs (patents, licenses, licensing income, and start-ups).

Stanford’s Office of Technology Licensing (OTL) was established in 1970, long before 
there was even a whisper about the future Bayh-Dole Act. Its first license agreement 
was valued at $5,000. Cumulatively since 1970, OTL handled licenses that generated 
$1.77 billion in royalties. Of that total, $319 million went to departments, $318 million 
to inventors and $308 million to the schools.44 The OTL explains that its philosophy 
is “…to maintain good relationships with our inventors and licensees, the keys to 
our success; to plant as many seeds (licenses) as possible so that we can enable the 
transfer of research to companies; to be flexible, be reasonable, and be business-like 
within a university environment.” Most are aware of Stanford’s key biotechnology 
innovations, but few know that in 1971 Stanford researchers developed FM Sound 
Synthesis which led to Yamaha’s electric piano and, ultimately, sound chips in 
electronic devices.

University of Pennsylvania (Penn) ranks sixth, with an index score of 95.39, up from 
12th in 2006. Consistent performance across all our indicators contributed to its 
high placement. The Penn Center for Innovation consolidated Penn’s TTO and other 
programs relating to commercialization and start-ups in 2014. Penn attracts signifi-
cant research funding, more than $888 million in 2015, and $3.6 billion between 2012 
and 2015. Licensing income generated $42 million in 2015.

The Pennovation Center serves as an incubator and hub for innovative activity 
with Penn, and forms a key part of the 23-acre Pennovation Works research and 
business park adjacent to the university. It includes co-working space available to 
both university-related ventures and private-sector firms, and flexible laboratory and 
production space. Penn also partners with industry, for example jointly pursuing 
cancer therapies with pharmaceutical firm Novartis in the Novartis-Penn Center for 
Advanced Cellular Therapeutics located on campus. President Amy Gutmann places 
an emphasis on innovation based on interdisciplinary collaboration, following the 
strong foundation laid by her predecessor Judith Rodin.

University of Washington (UW) ranks seventh, an appreciable increase from 24th in 
2006, with an index score of 95.11. UW had the highest score on our licenses issued 
sub-index, the only institution to file more than 1,000 between 2012-2015. License 
income was another strength, generating $42.8 million in 2015. Restructured as 
CoMotion in 2015, UW broadened its TTO mission to better integrate the university 
into the innovation ecosystem. CoMotion labs, innovation grants, and mentorship 
all aim to foster innovation transfer in a wide range of fields, with wet and dry labs 
along with office space available for 30-50 start-ups in their incubator. 
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A leading recipient of federal research grants, UW spent $1.4 billion on research in 
2015. The UW School of Medicine attracted half of the research dollars in 2016, and 
27 percent of the start-ups in the CoMotion labs were in the biotech and healthcare 
field. Information technology and software firms made up 26 percent, with Apple 
acquiring Turi for $200 million in 2016. UW has partnered with major local firms on 
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Carnegie Mellon University ranks 10th with an index score of 93.72. Located in 
Pittsburgh, and home to world-class computer science and robotics research, 
the University has several programs that facilitate technology transfer and com-
mercialization, including the Center for Technology Transfer and Enterprise Creation 
(CTTEC). Project Olympus, an initiative of Carnegie Mellon’s computer science 
department, supports very early stage entrepreneurs with advice, micro-grants, and 
introductions to help them network and establish new companies. CyLab, focused 
on cyber security, pursues partnerships with both the public and private sectors to 
develop and transfer research products into use. Undergraduates are encouraged to 
engage through targeted coursework, and student entrepreneurs can compete for 
$60,000 in investment through the McGinnis Venture Competition.

Although it does not have a medical school, Carnegie Mellon attracted $244 million 
in research expenditures in 2015. Overall, 312 licenses were issued between 2012 and 
2015, and $38 million in licensing income was generated over the same period. After 
the university settled the patent infringement suit related to the use of data storage 
technology discovered by Carnegie Mellon University Professor Jose Moura, and his 
former graduate student Aleksander Kavcic, against Marvell Semiconductor Inc. and 
Marvell Technology Group Ltd., Kavcic, and his wife created the Mary Jo Howard 
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Arizona State University (ASU) is 21st, an impressive improvement from 43rd in 
2006. Under President Michael Crow’s leadership, the entire research enterprise 
was reconfigured with an emphasis on commercialization. AzTE was formed in 2003 
to manage ASU’s Exclusive Intellectual Property Management Company. Its goal 
is “…the rapid and wide dissemination of ASU discoveries and inventions to the 
marketplace.” ASU monitors it commercialization performance (outputs) relative to 
the size of its research operations (inputs).47

The University of Central Florida (UCF), based in Orlando, is 22nd. UCF did not 
report technology transfer information to AUTM in 2006. A sea change occurred 
at the institution after it was granted a medical school in 2006, based, in part, on 
research conducted by the Milken Institute demonstrating the potential economic 
impact.48 The university emphasizes that “The UCF Health Sciences Campus at Lake 
Nona now includes the medical school’s new 170,000-square-foot medical education 
facility, featuring the latest in lab and classroom technology, as well as its new 
198,000-square-foot Burnett Biomedical Sciences building,” indicating its commer-
cialization focus.49

Northwestern University
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University Technology Transfer and  
Job Creation

Innovations – and the universities that enable and equip researchers – have created 
new industries and opportunities, and played a major role in the evolution of the 
U.S. economy. Changes in the make-up of the economy can be observed through 
categories used to track economic indicators. The U.S. Economic Classification Policy 
Committee in 1997, in coordination with Statistics Canada and Instituto Nacional 
de Estadistica Geografia, implemented the North American Industrial Classification 
System (NAICS) to address changes in the way North America’s economy functioned. 
The replacement of Standard Industrial Codes (SIC) for the NAICS allowed for a more 
inclusive and expandable system to define changes and additions to the industrial 
make-up of the continent. Changes in these codes and the Standard Occupational 
Classification (SOC) codes are an objective measure of the relevance of new indus-
tries, occupations, and the evolution of the economy. 

For example, the SOCs have changed recently to distinguish between computer 
programmers, software developers (applications & system software), and web devel-
opers.50 In 1997 the information industry category had a total of four subsectors but by 
2002 the number had increased to nine. Similarly, a NAICS for scientific R&D services 
did not exist in 1997 but did in 2002.51 By 2007 the information industry sector included 
its specific first six-digit sector NAICS 541711 (R&D bio-technology).52, 53 In 2017, NAICS 
5417 was updated to separate biotechnology (NAICS 54174) and nanotechnology 
(NAICS 541713).54 The introduction of new NAICS means that a nascent sector has 
grown to the point of individual recognition. Since 1997, the 660 six-digit NAICS have 
grown to 1,057, pointing to the ongoing development and regeneration of the U.S. 
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Higher education institutions operate hospitals and medical schools that require 
capital investment and the labor of support sectors. By breaking down the life science 
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Conclusions and Policy Recommendations

Research universities are one of the strongest assets America can use to compete 
in the age of innovation. Federal and other sources of public funding for university 
research should be viewed as an investment with a high rate of return. Research 
funding should be a top priority for enhancing American economic growth.

Universities that succeed at technology transfer and commercialization include both 
public and private universities. They are spread across the country, 13 of the top 25 
universities are based in red states, all are in major metro areas, and all range in size. 
These universities can be leveraged to boost and spread middle class job creation in 
their home states. While innovation is not confined to blue states, blue states have 
been more successful in leveraging university research for economic benefit.

University research funding can support the creation of both middle- and high-skill 
industry jobs through innovation, commercialization and technology transfer. As 
products and services are created and licensed, there are a myriad of multiplier 
impacts felt across the economy. 

Universities are a source of competitive advantage; they create a skilled workforce 
and through R&D and tech-transfer help create new technologies and new industries.

Universities that lead the Milken Institute’s University Technology Transfer and 
Commercialization Index actively promote tech-transfer, allowing other universities 
to learn from their strategies. The list below articulates the Milken Institute’s recom-
mendations based on our recent findings:

•	 Maintain basic scientific research funding. Basic research provides long-term 
economic benefits by allowing universities to take on research that has a low 
probability of quick commercial success, but potential to deliver a high reward to 
create whole new industries. 

•	 Incentivize technology transfer through a new federal commercialization fund. 
To foster technology transfer of these discoveries, the federal government should 
increase research funding under a special commercialization pool, which includes 
monitoring innovation pipeline metrics. Universities demonstrating greater com-
mercialization success in the market should receive higher funding in this program.

•	 Increase technology transfer capacity through federal matching grants. The fed-
eral government should commence a matching grant program with states to fund 
an increase in staff and resources at TTOs. This would result in more research 
dollars making their way to the market and having economic impact. Higher rates 
of academic entrepreneurship are essential to reviving the declining start-up rates 
and productivity across the entire economy. New firms have higher productivity as 
they are at the cutting edge of technology.

•	 Increase technology transfer efficiency by adopting best practices. At the state 
level, policies should be implemented that incentivize the adoption of best 
practices in commercialization at public universities including TTOs. If efficiency 
gaps between universities outside of the top 25 in our Technology Transfer and 
Commercialization Index can be narrowed, there will be substantially more funds 
available for investing in additional research and academic programs, not to 
mention higher private sector job creation.

5
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6 Full Results

 
 

Milken Institute T echnology Transfer and Commercialization Index: Universities & Research Institutions*

Rank Institution

Patent 

Issued 

Score

Licensing  

Issued 

Score

Licensing 

Income 

Score

Start-up 

Score

Index 

Score

1 University of Utah

88.27 89.38 94.04 93.90 1.7 00

2 Columbia University

85.86 84.54 97.08 88.50 97.93

3 University of Florida

88.60 95.37 91.60 847 4 97.81

4 Brigham Young University

85.59 85.83 86.76 94.95 96.63

5 Stanford University

96.28 85.43 94.57 81.94 96.33

6 University of Pennsylvania

83.30 86.52 91.62 84766 95.45

7 University of Washington/Wash. Res. Fdn.

74 r6 1.7 00 93.73 74 30 94766

8 Massachusetts Institute of Technology (MIT)

96.76 77.92 92.91 82 00 94758

9 California Institute of Technology

1.7 00 76.07 91.53 81.14 93.96

10 Carnegie Mellon University

75.57 92.29 88.50 84705 93.72

11 New York University

84.48 78.27 98.60 77.76 93.20

12 Purdue Research Fdn.

85.58 86 r6 85.45 86.87 93.19

13 University of Texas System

84702 82.90 89.75 81.91 92758

14 University of Minnesota

76.71 91.99 90.75 80.80 92.34

15 University of California, Los Angeles

93.32 77.37 68.43 1.7 00 91.48

16 University of Michigan

86.03 84.96 89.98 75.03 90.23

17 Cornell University

84.49 91.52 86.42 74.32 89.44

18 University of Illinois Chicago Urbana

84766 78.16 89.83 75.87 89.17

19 University of South Florida

89.27 83.45 81.23 74 65 88.95

20 University of California, San Diego

89.14 83.65 65.76 93.53 88.36

21 Arizona State University

79.29 79.87 82.32 82.67 88.31

22 University of Central Florida

91.93 69.34 74 69 83.75 88.06

23 Northwestern University

84788 69.32 88.85 77.44 84799

24 Cleveland Clinic

85.51 76.51 90.86 71788 84792

25 University of Pittsburgh

78.31 91.48 847 4 71737 847 4

26 North Carolina State University

74 r6 86.10 86.54 76.29 84773

27 Harvard University

83.74 75.74 88.14 75.14 84771

28 University of New Mexico/Sci. & Tech. Corp.

82.59 68.46 82.53 83.19 84727

29 University of Southern California

85.02 71709 85.28 76.81 86771

30 Stevens Institute of Technology

70.71 54.23 74 90 95.08 86.54

31 The General Hospital dba Massachusetts General Hospital

83.07 86.43 93.33 61.06 85.9Td
(74 90)Tj
5.27 0 Td
(8.06)Tj
-53.567 T470203
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Rank Institution

Patent 
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Rank Institution

Patent 
Issued 
Score

Licensing  
Issued 
Score

Licensing 
Income 
Score

Start-up 
Score

Index 
Score

124 University of Notre Dame 68.78RaTd
(68.78)Tj
5.025  Tm
(Racore)8.78
Score
RaTd
5Score
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Rank Institution

Patent 
Issued 
Score

Licensing  
Issued 
Score

Licensing 
Income 
Score

Start-up 
Score

Index 
Score

210 Wake Forest University 0.00 67.93 0.00 65.66 35.89

211 Lawrence Berkeley National Laboratory 33.07 25.70 29.20 39.36 35.50

212 The Forsyth Institute 43.62 0.00 70.49 0.00 33.77

213 Miami University 34.29 0.00 67.43 0.00 31.10

214 University of West Florida 0.00 39.25 62.56 0.00 30.06

215 Florida International University 19.80 0.00 69.70 0.00 29.61

216 University of Maine 64.26 46.63 0.00 26.71 28.11

217 University of North Florida 0.00 0.00 67.27 0.00 25.47

218 Research Corporation Technologies 18.86 25.38 47.55 0.00 25.18

219 Illinois State University 37.11 26.62 0.00 0.00 10.34

220 National Radio Astronomy Observatory 47.09 0.00 0.00 0.00 7.64

221 University of Louisiana at Lafayette 0.00 41.73 0.00 0.00 6.77

222 Children's National Health System 31.73 0.00 0.00 0.00 5.15

223 Ball State University 29.85 0.00 0.00 0.00 4.84

224 University of Denver 24.78 0.00 0.00 0.00 4.02

225 California State University Institute 0.00 0.00 0.00 0.00 0.00

225 Embry-Riddle Aeronautical University 0.00 0.00 0.00 0.00 0.00

225 Hackensack University Medical Center 0.00 0.00 0.00 0.00 0.00

225 Idaho State University 0.00 0.00 0.00 0.00 0.00

225 Kent State University 0.00 0.00 0.00 0.00 0.00

225 Salish Kootenai College 0.00 0.00 0.00 0.00 0.00

*	� Please note that this complete list of results includes both universities and research institutions, and therefore does not align completely with the 
Top 25 Universities results discussed earlier in this report.
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7 Appendix 
 

7.1.	M ethodology of index construction

Step 1: Data Collection
•	 Using the AUTM data for the four most recent years we have averaged five 

variables by institution so that each one has a data point. (1) Patents Issued, 
(2) Licenses Issued, (3) Licensing Income, (4) Start-ups Formed, and (5) Total 
Research Funding. Total research funding is not one of the index indicators but 
is used in the calculations. 

Step 2: Transforming Variables-part 1
•	 Patents Issued, Licenses Issued, Licensing Income, Start-ups are standard-

ized by Total Research Funding. This results in a total of eight variables both 
averaged and standardized.

Step 3: Transforming Variables-part 2
•	 We take each one of these variables and take their natural logarithm. 

•	 From here we score each institution out of 100 based on the highest scoring 
institution for each variable. 

Step 4: Index Calculation-Stage 1
•	 Taking the averaged variable and its standardized counterpart we weight both 

of them equally 50%-50% and multiply them together. This results in four 
different score variables. 

Step 5: Index Calculation-Stage 2
•	 We weight these four score variables: Patents Issued (15%), Licenses Issued 

(15%), Licensing Income (35%), and Start-ups Formed (35%) and multiply these 
weighted variables together. Multiplying these variables together yields a raw 
index score.

Step 6: Index Calculation Final Calculations
•	 From this score we again index out of 100 based on the highest scoring institu-

tion for each variable and rank them.

Table 6: Milken Institute

Indicators Weights for Stage 1 Weights for Stage 2

Patents Issued Count 50%
15%

Count per Research Dollar 50%

Licenses Issued Count 50%
15%

Count per Research Dollar 50%

Licensing Income Count 50%
35%

Count per Research Dollar 50%

Start-ups Count 50%
35%

Count per Research Dollar 50%
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Additionally ensuring that institutions were not counted twice on account of their 
data being labeled differently for the same institution was a key factor in data quality. 
There are several university system offices that account for multiple TTOs. We broke 
out the University of California system but University of Texas, Texas A&M, North 
Texas, Missouri, Maryland, and Oklahoma systems where not broken out because 
of lack or quality of data issues. Due to data availability and measurement concerns, 
factors like consultancy, job creation, and capacity have been left out of this index. 

7.2.	 Supporting tables for case study in Section 4.2

Table 7

One tail two-sample T-tests of equal variance with correlations

Correlations 
(T-statistics)

NAICS 3254  
Employment

NAICS 3391  
Employment

Hospitals 0.42 0.39 

(5.39)*** (7.17) ***

Medical School 0.59 0.46 

(5.39) *** (7.17) ***

LN (Total Research 
Funding)

0.55 0.53 

(5.33) *** (7.09) ***

H0 : µ1=µ2, H1: µ1>µ2, *=10% **=5% ***=1% confidence level, NAICS sectors are sample one and university hospi-
tals, medical schools and the natural logarithm of total research funding are sample 2.

Table 8: Life Science Metro Clusters vs. States 

Metropolitan clusters of the top tier 
states by sectors 3254 & 3391 output

Bottom tier states by sectors 3254 & 
3391 output

Boston, MA San Francisco, CA New Mexico Arkansas

New Y
sthx278 BDC 
10 0 0 10 79.4558 392.17877B& Arkansas

New 
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