Full text available at: http://dx.doi.org/10.1561/0300000048

Models and Methods of
University Technology
Transfer




Full text available at: http://dx.doi.org/10.1561/0300000048

Models and Methods of
University Technology
Transfer

Samantha R. Bradley

University of North Carolina at Greensboro
USA

srbradle@uncg.edu
Christopher S. Hayter

New York Academy of Sciences
USA

chayter@nyas.org

Albert N. Link

University of North Carolina at Greensboro
USA

anlink@uncg.edu

Now

the essence of knowledge

Boston — Delft



Full text available at: http://dx.doi.org/10.1561/0300000048

Foundations and Trends® in
Entrepreneurship

Published, sold and distributed by:
now Publishers Inc.

PO Box 1024

Hanover, MA 02339

USA

Tel. +1-781-985-4510
www.nowpublishers.com
sales@nowpublishers.com

Outside North America:
now Publishers Inc.

PO Box 179

2600 AD Delft

The Netherlands

Tel. +31-6-51115274

The preferred citation for this publication is S. R. Bradley, C. S. Hayter and A.
N. Link, Models and Methods of University Technology Transfer, Foundations and
Trends® in Entrepreneurship, vol 9, no 6, pp 571-650, 2013.

ISBN: 978-1-60198-668-9
(© 2013 S. R. Bradley, C. S. Hayter and A. N. Link

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, mechanical, photocopying, recording
or otherwise, without prior written permission of the publishers.

Photocopying. In the USA: This journal is registered at the Copyright Clearance Cen-
ter, Inc., 222 Rosewood Drive, Danvers, MA 01923. Authorization to photocopy items for
internal or personal use, or the internal or personal use of specific clients, is granted by
now Publishers Inc for users registered with the Copyright Clearance Center (CCC). The
‘services’ for users can be found on the internet at: www.copyright.com

For those organizations that have been granted a photocopy license, a separate system
of payment has been arranged. Authorization does not extend to other kinds of copy-
ing, such as that for general distribution, for advertising or promotional purposes, for
creating new collective works, or for resale. In the rest of the world: Permission to pho-
tocopy must be obtained from the copyright owner. Please apply to now Publishers Inc.,
PO Box 1024, Hanover, MA 02339, USA; Tel. +1-781-871-0245; www.nowpublishers.com;
sales@nowpublishers.com

now Publishers Inc. has an exclusive license to publish this material worldwide. Permission
to use this content must be obtained from the copyright license holder. Please apply to now
Publishers, PO Box 179, 2600 AD Delft, The Netherlands, www.nowpublishers.com; e-mail:
sales@nowpublishers.com



Full text available at: http://dx.doi.org/10.1561/0300000048

Foundations and Trends® in
Entrepreneurship
Volume 9 Issue 6, 2013
Editorial Board

Editors-in-Chief:
Zoltan J. Acs

George Mason University
zacs@gmu. edu

David B. Audretsch
Indiana University
daudrets@indiana. edu

Editors

Howard Aldrich, University of North Carolina

Sharon Alvarez, Ohio State University

Mark Casson, University of Reading

Per Davidsson, Queensland University of Technology
William B. Gartner, Clemson University

Sharon Gifford, Rutgers University

Magnus Henrekson, The Research Institute of Industrial Economics
Michael A. Hitt, Texas A&M University

Joshua Lerner, Harvard University

Simon Parker, University of Durham

Paul Reynolds, George Washington University

Kelly G. Shaver, College of William and Mary

David Storey, University of Warwick

Patricia Thornton, Duke University

Roy Thurik, Erasmus University

Gregory Udell, Indiana University

Sankaran Venkataraman, Batten Institute

Paul Westhead, Nottingham University Business School

Shaker Zahra, University of Minnesota



Full text available at: http://dx.doi.org/10.1561/0300000048

Editorial Scope

Foundations and Trends® in Entrepreneurship will publish sur-
vey and tutorial articles in the following topics:

e Nascent and start-up e New business financing
entrepreneurs — Business angels
e Opportunity recognition — Bank financing, debt, and trade
e New venture creation process credit
e Business formation — Venture capital and private
e Firm ownership equity capital
e Market value and firm — Public equity and IPO’s
growth e Family-owned firms
e Franchising e Management structure, governance
e Managerial characteristics and and performance
behavior of entrepreneurs e Corporate entrepreneurship
e Strategic alliances and e High technology
networks — Technology-based new firms
e Government programs and public — High-tech clusters
policy e Small business and economic

e Gender and ethnicity growth

Information for Librarians

Foundations and Trends® in Entrepreneurship, 2013, Volume 9, 6 issues. ISSN
paper version 1551-3114. ISSN online version 1551-3122. Also available as a
combined paper and online subscription.



Full text available at: http://dx.doi.org/10.1561/0300000048

Foundations and Trends® in
Entrepreneurship

Vol. 9, No. 6 (2013) 571-650 n'w

© 2013 S. R. Bradley, C. S. Hayter and A. N. Link
DOI: 10.1561,/0300000048 the essence of knowledge

Models and Methods of
University Technology Transfer

Samantha R. Bradley!,
Christopher S. Hayter? and Albert N. Link3

Department of Economics, University of North Carolina at Greensboro,
USA, srbradle@uncg.edu

Ezecutive Director, Policy Evaluation and Transformation, New York
Academy of Sciences, USA, chayter@nyas.org

Department of Economics, University of North Carolina at Greensboro,
USA, anlink@uncg.edu

Abstract

This monograph argues that a linear model of technology transfer is no
longer sufficient, or perhaps even no longer relevant, to account for the
nuances and complexities of the technology transfer process that char-
acterizes the ongoing commercialization activities of universities. Short-
comings of the traditional linear model of technology transfer include
inaccuracies — such as its strict linearity and oversimplification of the
process, composition, a one-size-fits-all approach, and an overemphasis
on patents — and inadequacies — such as failing to account for informal
mechanisms of technology transfer, failing to acknowledge the impact
of organizational culture, and failing to represent university reward
systems within the model. As such, alternative views of technology
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transfer that better capture the progression of the university toward
an entrepreneurial and dynamic institution are presented here, and
that advance the body of knowledge about this important academic
endeavor.

Keywords: Technology transfer; entrepreneurial university; intellectual
property; patents; innovation; commercialization.
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1

Introduction

Since passage of the Bayh-Dole Act in 1980, universities have increas-
ingly been engaged in technology transfer. Commercialization of
university-discovered technologies is a driver of economic growth and
universities have played a major role in bringing innovative ideas and
inventions to market. Technology transfer activities, which were once
practiced mainly by such elite universities as MIT, Stanford University,
and the University of California system, are now nationwide. Tech-
nology transfer can potentially generate revenues for universities, cre-
ate research connections between academia and industry, and enhance
regional economic growth and development.

There is a large body of literature regarding university technology
transfer, mostly focused on institutions that facilitate commer-
cialization such as technology transfer offices (TTOs) or offices of
innovation and commercialization (OICS)D and mechanisms that
facilitate commercialization such as patents, licensing, and spinoffs or
startups. However, the process of technology transfer from invention

I There is a burgeoning trend for universities to rename the Technology Transfer Office using
terms like commercialization, innovation, or outreach. Herein, we retain the traditional
descriptor of TTO.
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2 Introduction

to commercialization is often assumed to be something of a black
box. A generalizable model of technology transfer is difficult to find,
and one that accurately depicts the subtleties of how knowledge and
technology are transferred in practice is arguably nonexistent. The
extant literature is replete with depictions of traditional models of the
technology transfer process, but for the most part these are oversim-
plified and restricted by the assumption of a linear knowledge flow. As
universities become more entrepreneurial and look toward technology
transfer into nontraditional fields, there is a need for alternative
conceptualizations of technology transfer that are more accurate and
realistic than the traditional linear model and that are generalizable
to the nuances of the university to which they are applied.

This monograph is organized as follows. Section [2] presents a
schematic of the traditional model of the technology transfer process
based on the existing academic and professional literature. The tradi-
tional model is characterized by its linearity and formality. The process
begins with a discovery by a university scientist and follows a linear
path from disclosure to the TTO to the invention being patented, mar-
keted, and licensed to an existing firm for further development and
commercialization or to a spinoff or startup company being established
around the invention.

Section [3] offers a review of the extant literature on university
technology transfer, and it maps this body of literature according to
each process within the traditional linear model. The literature review
emphasizes the mechanisms that are used to proceed from one process
in the traditional model to the next. However, the traditional linear
model has numerous weaknesses and misrepresentations, which need
to be addressed and remedied.

Section [4] addresses the limitations of the traditional model, specif-
ically focusing on its inaccuracies and inadequacies.

After taking these limitations into account, Section 5 offers alter-
native methods and models of university technology transfer. These
alternative conceptualizations are intended to represent more accu-
rately technology transfer in practice and to emphasize concepts of
academic entrepreneurship and open innovation.
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3

Finally, in Section [6] we draw conclusions and discuss the avenues
that universities can follow to improve the efficiency and effectiveness of
their technology transfer activities. And, we discuss future implications
for the institution of university technology transfer.
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