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Venture capital-backed startups are important sources of patented inventions, generating three times more
patents per dollar invested than established corporations (Kortum and Lerner, 2000). Such companies also
have a notoriously high risk of failure, whether due to the inherent riskiness of their projects, capital
constraints, or managerial problems. As Kerr, Nanda, and Rhodes-Kropf (2014) report, more than half of all

startups that received venture capital (VC) between 1985 and 2009 were terminated at a loss.

In this study, we will investigate the frequency and speed with which patent assets originating from failed
startups are redeployed to alternative uses and users. Understanding the re-allocation of displaced patents is
potentially important for entrepreneurial financing decisions. At one extreme, patent value could be perfectly
tied to the underlying human capital or venture: rendered worthless if the company fails or the team
disbands. The patent assets of failed startups could also be non-redeployable in the classic sense of
Williamson (1988) if frictions in the resale market are severe or the rights cover inventions that are nonviable
on the market (e.g., see Galasso et al., 2010). Growing evidence nonetheless suggests that the re-sale market
for patents has grown more liquid over the past few decades, particularly in information technology (IT)-
related sectors (Hagiu and Yoffie, 2013; Brassell and King, 2013). Consistent with this view, recent studies
report that the ability of entrepreneurs to tap into debt sources of financing is affected by first-time patent
grants (Farre-Mensa et al., 2017) and the thickness of trade in the secondary market for patents (Hochberg et
al., 2017). Direct evidence on the redeployability of patents from failed ventures remains lacking—a gap that

this study aims to fill.

Our preliminary descriptive evidence reveals a very active market for the sale of displaced patent assets:
most of the failed startups’ patents are sold, and are sold quickly—particularly in IT-related sectors. For
three-quarters of the re-allocated patents in our sample, we find no evidence that the original inventors
subsequently work for the patent buyer (as proxied by future patenting activity). Put differently, the patents
appear to retain value beyond the people and are not human capital-specific. The patents sold are typically
renewed up to their maximum legal length of protection, particularly when purchased by firms operating in
the same industry. Although non-practicing entities are represented among the patent buyers in our sample,

the majority of sales are to operating companies in the same sector.



This evidence is based on a sample of 1,766 U.S. patents owned by 282 VC-backed startups that went out of
business between 1988 and 2008. Our current sample, which we aim to expand, includes failed startups in
three sectors: medical devices, semiconductor devices, and software. To identify disbanded companies and
their years of exit, we supplement VentureSource data with exit information from Sandhill Econometrics as
in Hall and Woodward (2010). We use a method introduced in Serrano (2010) to identify patent sales in the
USPTO Patent Assignment database, and trace the mobility of the original inventive teams based on inventor

names in the USPTO grant data.

Our study is the first to trace the redeployability of patent assets from failed startups, an under-studied source
of patented inventions in the secondary market and of salvage value for lenders. We expect our analysis to
contribute to the entrepreneurial finance and innovation economics literatures, and to an ongoing policy
debate over the implications of patent sales on innovative activity (e.g., USFTC, 2011; U.S. White House,
2013).

If awarded, we will use the grant money to cover expenses related to data purchase, research assistance and

data matching, and to travel to work together (one coauthor is in Europe and one is on the east coast).
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- Wharton Technology Conference, U. Pennsylvania, 2013

- Stanford Institute of Economic Policy Research (SIEPR) Seminar, Stanford, 2012

- Innovation Seminar, UC Berkeley Haas School of Business, 2012

- National Bureau of Economic Research (NBER) Entrepreneurship Workshop, 2012

- Academy of Management Meetings, Boston MA, 2012 (presented by co-author)

- Northwestern Law Searle Center, Innovation and Entrepreneurship Conference, 2012

- UCLA Entrepreneurship Seminar, 2012

- Management Seminar, U. Oregon, 2012

e “Patent Thickets: Evidence from Academic Research”
- EPO Economic and Scientific Advisory Board meeting, Leuven Belgium, 2012

*  “The Private Value of Patents for Entrepreneurial Firms: Evidence from Medical Devices,
Semiconductors and Software”
- Northwestern/Searle Conference on Software/Business Methods Patents, April 2014
- Ecole Polytechnique Federal de Lausanne, Switzerland, 2013
- European Intellectual Property and Policy (EPIP) Conference, Leeuven Belgium, 2012
- West Coast Entrepreneurship Research Forum, USC, 2012
- Academy of Management Meetings, Boston MA, 2012

* “Job Hopping in the Shadow of Patent Enforcement”
- Stanford Institute of Economic Policy Research (SIEPR) Seminar, Stanford, 2011
- Academy of Management Meetings, San Antonio TX, 2011
- DRUID Conference on Innovation, Strategy, and Structure, Denmark, 2011 (plenary session)
- Max Planck Institute for Economics, Jena Germany, 2011
- U. Munich & Technical U. of Munich Innovation Seminar, 2011
- Darden Entrepreneurship and Innovation Research Conference, UVA, 2011
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- Wharton Technology Conference, U. Pennsylvania, 2011

- Innovation Seminar, UC Berkeley Haas School of Business, 2011
- Management Sciences Research Seminar, Ohio State U., 2010

- Management Seminar, U. Oregon, 2010

- Strategy Brownbag, Ross School of Business, U. Michigan, 2009

“Reputations for Toughness in Patent Enforcement: Implications for Knowledge Spillover through
Inventor Mobility”

- Kellogg/Northwestern Entrepreneurship and Innovation Seminar, 2009

- U. Arizona Entrepreneurship Seminar, 2009

- UCLA Business Environment Conference, 2009

- Emory Strategy Seminar, 2008

- Georgia Tech Roundtable on Engineering Entrepreneurship Research (REER), 2008
- Entrepreneurship Research Workshop, U. Michigan, 2008

- Duke Strategy Conference (presented by discussant), 2008

- Wharton Technology Mini-Conference (presented by coauthor), 2008

- Berkeley Innovation Seminar, Haas School and Economics Department, 2008

- West Coast Entrepreneurship Research Forum, U. Washington, 2007

- Academy of Management Meetings, Showcase Symposium, 2007

“Patents as Quality Signals for Entrepreneurial Ventures”

- Faculty Research Seminar, U. Oregon, May 2011

- Academy of Management Meetings, 2008

- NBER Entrepreneurship Workshop (presented by coauthor), 2007

- Conference on Technology Entrepreneurship and Institutions, U. Wisconsin, 2007
- Berkeley Innovation Seminar, Haas School and Economics Dept., 2007

- First Annual Ross School Workshop on Entrepreneurship Research, 2007

“Are Weak Patent Regimes Stronger Than We Think?: Evidence from Venture-backed Firms”

- Workshop on Innovation and Entrepreneurship Research, LCB/University of Oregon, June 2011

- Symposium on Intellectual Property and Entrepreneurship, UC Berkeley Center for Law and
Technology and Kauffman Foundation, Boalt School of Law, March 2008

“An Empirical Analysis of Non-Rival Patent Litigation”
- Northwestern Law School/Searle Center Workshop of Patent Litigation, Nov 2010
- American Economic Association Meetings, January 2007

“Markets for Patents: Toward a Research Agenda”
- U. Michigan “Markets for Patents” Conference, Ross School, UM Law School, 2009

“Patent Cross Licensing and Litigation: Evidence from Semiconductors and Electronics”
- Symposium on Patent Cross Licenses: Academic and Business Perspectives, UC Berkeley Center
for Law and Technology, Boalt School of Law, 2009

“Startups as Sources of New Technology...and Patents”
- US Federal Trade Commission hearings on the Evolving IP Marketplace, 2009

“Corporate Venture Capital and the Returns to Acquiring Entrepreneurial Firms”

- U. North Carolina at Chapel Hill, Strategy Seminar, 2007

- U. Illinois at Urbana-Champaign Strategy Seminar, 2006

- Stern School Interdisciplinary Economics, Strategy and Marketing Seminar, New York U., 2006
- Tuck School Innovation and Learning Seminar, Dartmouth, 2006
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- Rotman School Strategy Seminar, U. Toronto, 2006

- Harvard Corporate Entrepreneurship Conference, 2005

- Stanford Technology Ventures Seminar, Stanford, 2005

- Berkeley Innovation Seminar, Haas School and Economics Department, 2005
- Finance Seminar, U. Michigan, 2005

- Roundtable for Engineering Entrepreneurship Research, Georgia Tech, 2004
- Academy of Management Meetings, New Orleans, LA, 2004

“Empirical Research on Patent Litigation”
- Patent Reform Hearings, National Academies of Science, Federal Trade Commission, and the
American Intellectual Property Law Association, Washington DC, 2005.

“Research Consortia as Performers and Brokers of R&D: Trade-offs for Member Firms”
- Roundtable Engineering Entrepreneurship Research, Georgia Tech, 2005
- Academy of Management Meetings, Hawaii, 2005

“Don’t Fence Me In: Fragmented Markets for Technology and Patent Acquisition Strategies of Firms”
- Academy of Management, Uses and Abuses of Patent Data, 2003-2005

- Empirical Research on Patents Workshop, Stanford & Berkeley Schools of Law, 2005

- Workshop on the Economics of Intellectual Property, NBER Summer Institute, 2004

- New York U. Law School Colloquium on Intellectual Property and Antitrust, New York, 2003
- U. Michigan Intellectual Property Law Seminar, 2003

- Purdue Microeconomics Seminar, Krannart School, 2002

- International Society for New Institutional Economics (ISNIE) Conference, 2002

- U. Pennsylvania Law and Economics Seminar, Penn Law School, 2002

- Wharton Management of Technology Seminar, 2002

- Strategy and the Business Environment Conference, Stanford, 2002

- Department of Justice/FTC Hearings on Intellectual Property, Washington DC, 2002

- BYU and U. Utah Winter Strategy Conference, 2002

“Obtaining and Enforcing Patents in Semiconductors: Insights from Two Recent Studies”

- Technological Innovation and Entrepreneurship Workshop, Krannart School, Purdue, 2002
- Interdisciplinary Committee on Organizational Studies Seminar, U. Michigan, 2002

- Department of Justice/FTC Hearings on Intellectual Property, Washington DC, 2002

- Wharton Impact Conference on Managing Knowledge Assets, 2001

“Patent Enforcement in the U.S. Semiconductor Industry, 1973-2001

- Academy of Management Conference, Seattle WA, 2003

- Department of Justice/FTC Hearings on Intellectual Property, Washington DC, 2002

- National Academies Conference on “The Operation of the Patent System,” Washington DC, 2001

“Research Consortia and the Diffusion of Technological Knowledge: Insights from SEMATECH”
- International Society for New Institutional Economics (ISNIE) Conference, 2004

- Corporate Strategy and International Business Seminar, U. Michigan, 2002

- Academy of Management Conference, Washington DC, 2001

“The Patent Paradox Revisited: An Empirical Study of Patenting in the Semiconductor Industry”
- Advanced Patent Law Institute Annual Meeting, San Jose, CA, 2000

- Federal Research Bank of Philadelphia, innovation research workshop, 2000

- Jones Center for Management Policy, Strategy, and Organization, Wharton School, 2000

- American Law and Economic Association Annual Meeting, New York, NY, 2000
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National Academies, Board on Science, Technology, and Economic Policy conference on

“Intellectual Property Rights: How Far Should They Be Extended?”

http://www4.nas.edu/pd/step.nsf/, Washington DC, 2000

National Bureau of Economic Research, Patent System conference, Santa Barbara, CA, 1999

Berkeley Institutional Analysis Seminar, 1999

Other seminar presentations in 1999: Arizona State, Georgetown, George Mason Univ, Harvard,
NYU, Ohio State, Michigan, and Wharton.

*  “Improving Industry-Government Cooperative R&D: Evidence from Case Studies at a National
Weapons Laboratory”

International Trade & Finance Seminar, U.S. GAO, San Francisco, CA, 1995
Los Alamos National Laboratory, 1995

TEACHING

Dissertation Committees

Courses

2016-

2011-15

2011-15

2011-15

2003-10

2001-07

Jax Kirtley, Strategy and Innovation, Boston University Questrom School of Business; initial
placement: Wharton, Entrepreneurship.

Sina Khoshsokhan, Strategy and Innovation, Boston University Questrom School of Business,
ongoing

Lauren Lanahan, Public Policy, UNC-Chapel Hill; 2012 Kauffman Doctoral Fellow; initial
placement: U Oregon, Management

Bo Zhao, Business Economics, U. Michigan Ross School of Business, (committee co-chair); 2012
Kauffman Doctoral Fellow; placement: U. Hong Kong, Strategy and Business Economics.

David Benson, Strategy, U. Michigan Ross School of Business (committee chair); 2008 Kauffman
Doctoral Fellow, SRC Fellow; Emeritus Faculty Award for Best Ross School Dissertation in 2009-
2010 cohort; placement: Brigham Young University Strategy and Entrepreneurship.

Martin Ganco, Strategy, U. Illinois; 2009 Kauffman Doctoral Fellow; 2011 Best Dissertation
Award, AOM Business Policy Strategy Division; placement: U. Minnesota Strategy.

Angus Cho, Economics, U Michigan (2008); placement: Shanghai U. Finance and Economics.
Amit Seru, Finance, U Michigan Ross School (2007); placement: U. Chicago, Finance.

Miriam Bitton, Law, U Michigan (2006); placement Bar-llan U. School of Law.

Competition, Innovation, and Strategy (SI750, MBA core), Boston University

Business Strategy and Planning (BA453, undergraduate capstone), Univ. of Oregon
* Received Business Council Award for Excellence in Undergraduate Teaching, 2012
and 2014

Strategic Management (MGMT614, MBA core), Univ. of Oregon

Economic Perspectives on Causal Inference (MGMT607), Univ. of Oregon
* Introduced and developed new methods course for PhD students
*  Taught to PhD students from management, accounting, and finance departments

Corporate Strategy (STRAT601, required for evening MBA students), Univ. of Michigan
* Consistently listed among “Top 10” Evening MBA Instructors based on student
ratings

Intellectual Property and Competitive Strategy, Wharton and Univ. of Michigan
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* Developed as new MBA elective at Wharton, Spring 2001 (MGMT654)
o Top-rated MBA elective in the Management Dept in two semesters taught
(Spring 2001, 2002).
* Introduced to U Michigan’s Ross MBA Curriculum in 2003 (CSIB673; CSIB553)
o Consistently among top 5% MBA electives based on student ratings.

1999-2001 Competitive Strategy (MBA core), the Wharton School

1996 Social, Political and International Environment of Business (undergraduate)
Graduate Student Instructor, UC Berkeley, Haas School of Business

OTHER WORK EXPERIENCE

1989-1996 Policy Analyst
U.S. General Accounting Office, Washington DC; San Francisco, CA
Evaluated intellectual property systems and R&D programs
Initiated and led a monthly video-seminar on international trade and technology
Managed staff in Europe, San Francisco, and Washington DC

1988-1989 Research Assistant
Institute for International Economics, Washington DC
Principal researcher for E.M. Graham and Paul Krugman, Foreign Direct Investment in the
United States. Washington, DC: Institute for International Economics, 1989.

1987-1988 Research Assistant, Graduate School of Business/Department of Economics
University of North Carolina, Chapel Hill
Examined the effects of trade policies on textile industry

1987 Intern, Venture Management Exchange
Berlin Center of Innovation, West Berlin, Germany
Coordinated seminars on venture financing
Recruited MBA students for positions with German startups

EDITORIAL AND REVIEW ACTIVITY

Management Science
* Associate Editor, Business Strategy Department, 2015-
* Guest Associate Editor, Business Strategy & Entrepreneurship Departments, 2012-2014

Strategic Management Journal, Editorial Board, 2005-
Strategy Science, Editorial Board, 2014 -
Academy of Management Journal, Editorial Board, 2004-2010

Referee on an ad hoc basis: American Economic Review, California Management Review, Jl of Financial
Economics, JI of Industrial Economics, JI of Law and Economics, Organization Science, Management
Science, Rand JI of Economics, Research Policy, Strategic Management Journal, Strategic
Entrepreneurship JI.

Referee for grant proposals to the National Institutes of Health (on patent-related projects) and the
Kauffman Foundation
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OTHER PROFESSIONAL SERVICE

Elected positions:
* Strategic Research Initiative, 2012-
* Business Policy and Strategy Executive Committee, 2011-2013
* Business Policy and Strategy Research Committee, 2007-2009

Scientific Committee, IP Statistics for Decision Makers Conference, Organisation for Economic
Cooperation and Development (OECD), Sydney Australia, Nov 2016

Panelist and Discussant, The Federal Trade Commission’s Patent Assertion Entity Study, Technology
Policy Institute, Washington DC, Oct 20, 2016

Keynote Lecture, Munich Summer Institute, Munich Germany, June 2016

Keynote Lecture, Conference on the Dynamics of Entrepreneurship, ZEW Center for European
Economic Research, Mannheim Germany, June 2016

Speaker, National Academies of Sciences, NCSES/CNSTAT Workshop on Advancing Concepts and
Models of Innovative Activity and STI Indicator Systems, Washington DC May 19-20, 2016

Co-Chair (with Giovanni Gavetti), Business Policy and Strategy New Faculty Consortium, 2014-15

Co-Chair (with Jeff Furman), Business Policy and Strategy New Faculty Consortium, 2013-14

Faculty Mentor, Kauffman Dissertation Fellowship Awardees, Entrepreneurship Workshops, 2013-2016

Co-Organizer (with Tim Simcoe and Anne Bower), ‘Do I have an endogeneity problem and what should
I do about it?” AOM Professional Development Workshop, 2012, 2014

Chair and Panel Organizer, “More than Words? The Effects of Policy Reforms on Entrepreneurial
Firms,” AOM meetings, 2014; selected as Academy Showcase Symposium

Featured Speaker, Kauffman Incentives to Innovate Conference: State Policies to Jumpstart
Entrepreneurship, 2014; http://new.livestream.com/kauffmanfoundation/incentivestoinnovate

Provost Faculty Research Mentor, Drexel Career Award for Assistant Professors, Dennis Park, 2014-15

Undergraduate Honors Thesis Advisor, Jeanna Lobdell on entrepreneurial “restarts,” 2014

Invited Speaker, European Patent Office Workshop on Patent Thickets, Belgium, 2012

Co-Organizer (with Julian Atanassov and Nagesh Murtha), Second Annual LCB Research Workshop:
Innovation, Sustainability, and Entrepreneurship, UO Lundquist College of Business, 2012

Co-Organizer (with Julian Atanassov), Innovation & Entrepreneurship Internal Research Workshop, UO
Lundquist College of Business, 2011

Keynote Speaker, DRUID Conference on Innovation, Strategy, and Structure, Denmark 2011

Invited Speaker on “Innovation Communities and the Law,” MIT Sloan Technological Innovation,
Entrepreneurship, and Strategic (TIES) Group 50" Anniversary Conference, April 2011.

Discussant and Speaker, Professional Development Workshops on Patent Data, Academy of
Management Annual Meetings, 1999, 2003, 2004, 2010-2013

Discussant and Speaker, West Coast Research Symposium Doctoral Symposium, 2010-12

Co-Organizer (with Steven Klepper, Hart Posen, Brian Wu, Minyuan Zhao, and Arvids Ziedonis), CCC
Doctoral Colloquium and Faculty Research Conference, Ross School of Business, April 2010.

Co-Organizer (with Rebecca Eisenberg), “Markets for Patents” Research Conference, Ross School of
Business and University of Michigan Law School, Dec 2009

Co-Organizer (with Francine Lafontaine), Annual Workshops on Entrepreneurship Research, Ross
School of Business, 2007-2008

Co-Chair and Panel Organizer of Showcase Symposium on Scientists, Engineers, and the Process of
Innovation, Academy of Management Annual Meetings, 2007

Invited Speaker, National Academies Conference on “Investor Exits: Implication for Innovation and
Entrepreneurship in the U.S. Economy,” Science, Technology, and Economic Policy Board, Aug 2007

Discussant, Economics of Intellectual Property, NBER Summer Institute, July 2007

Discussant, Roundtable for Engineering Entrepreneurship Research, Georgia Tech, 2006, 2010, 2012
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Peer Reviewer, Genomics Research Institute of the National Institutes of Health, Intellectual Property
and Its Effects on Genomics-Related R&D, March 2005

Chair and Panel Organizer, “Institutions and the Creation and Use of New Technologies,” International
Society of New Institutional Economics (ISNIE), Tucson, Arizona, Sept. 2004

Co-Chair and Panel Organizer, “Managing Intellectual Property in Knowledge Economies: Theory,
Empirical Evidence, and Business Strategies” (with Markus Reitzig), Academy of Management
Annual Meetings, TIM Division, Seattle, WA, Aug 2003

Co-Organizer, Wharton Technology Mini-Conference, a junior faculty research symposium (with Lori
Rosenkopf and Christian Terweisch), Spring 2001, Spring 2002

Invited Speaker, U.S. Department of Justice/Federal Trade Commission Hearings on the Patent System
and Innovation, Spring 2002

Editorial Board, Technological Innovation and Intellectual Property (TIIP), 2002-2007.

Invited Faculty Participant, Business Policy and Strategy Doctoral Consortium, Academy of
Management, Denver, Colorado, August 2002

Invited Panelist, “Workshop on Intellectual Property Rights in Research Partnerships,” George
Washington University, Washington DC, October 2001

Faculty Participant, Doctoral Consortium on Competition, Cooperation, and Competitiveness (CCC),
Duke University, April 2001; UC Berkeley, April 2005; U Michigan 2010; MIT 2011.

Discussant, Wharton Research Conference on Strategy and the Business Environment, Sept. 2000.

Co-Chair, “Strategic Management of Intellectual Property” Panel (with J.P. Liebeskind), Academy of
Management Conference, Toronto, Canada, August 2000
- Selected as Showcase Symposium for Technology and Innovation Management and Business

Policy and Strategy Divisions, 2000

Invited Panelist, Workshops on Intellectual Property Rights, Yale University, New Haven, CT,

September 1999; the National Academy of Science, Washington DC, February 2000

MEDIA COVERAGE

Research findings have been featured in policy reports by the U.S. Federal Trade Commission, the
European and U.S. Patent Offices, and the National Academies, and in media outlets such as Science,
the Economist, the New York Times, PatentlyO, and the Wall Street Journal.
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