
 
 

Innovation by Design: 
An Analysis of a New Model at the University of Minnesota 

For Technology Commercialization 
 
 
 
 

MPP Professional Paper 
 

In Partial Fulfillment of the Master of Public Policy Degree Requirements 
The Hubert H. Humphrey Institute of Public Affairs 

The University of Minnesota 
 

 
 
 
 
 
 

Graham Finn Arntzen 
May 11, 2010 

 
 
 

 
_________________________________    _____________________ 
Senior Fellow Jay Kiedrowski     Date of Oral Presentation 
Signature of Paper Supervisor, certifying successful completion of oral presentation 
 
 
 
 
 
 
_________________________________    _____________________ 
Senior Fellow Jay Kiedrowski     Date 
Signature of Paper Supervisor, certifying successful completion of professional paper 
 
 
_________________________________    _____________________ 
Professor Kaye Husbands Fealing     Date 
Signature of Second Committee Member, certifying successful completion of oral presentation 
 



 

Table of Contents 
 

List of Figures ............................................................................................................................. 2 
Introduction................................................................................................................................. 3 
Section 2 - Innovation by Design: A New Model at the University of Minnesota for 
Technology Commercialization.................................................................................................. 5 

The Smart Grid CoLAB: Innovation by Design Case Study.................................................. 9 
Section 3 - Literature Review ................................................................................................... 10 

Current Technology Commercialization Paradigm Used at the University of Minnesota ... 10 
Barriers to Formation of Start-up Firms Using University-Developed Intellectual Property
............................................................................................................................................... 13 
Public-Private Partnerships and Joint Venture Spinouts ...................................................... 16 
Case Studies of Joint-Venture Spinout Technology Commercialization ............................. 22 

Section 4 - Data and Methodology ........................................................................................... 26 
Synopsis of IBD Stakeholder Interview Data....................................................................... 27 

Section 5 - Discussion of Innovation by Design Model ........................................................... 30 
Future Research .................................................................................................................... 36 

Section 6 - Recommendations .................................................................................................. 37 
Make the star faculty member the driving force of the CoLAB........................................... 38 
Return on investment should be the common goal after selection of domain ...................... 38 
Use the joint-venture structure to unite and govern CoLABs............................................... 39 
Create something tangible before negotiating joint-venture agreement ............................... 39 
Find another collaborator to bring financial capital to the Smart Grid CoLAB ................... 40 

Appendix A............................................................................................................................... 42 
List of interview questions.................................................................................................... 42 

Appendix B ............................................................................................................................... 43 
Interviewee Biographies ....................................................................................................... 43 

Bibliography ............................................................................................................................. 48 
 
 
 

1 
 



 

List of Figures 
 
Figure 1: Drill-Down Approach (left) vs. University of Minnesota Current Technology 

Commercialization Model (right) ................................................................................................... 6 

Figure 2: Compelling Advantages of Innovation by Design Model............................................... 7 

Figure 3: Domain-Specific CoLAB Progression ............................................................................ 8 

Figure 4: The Process of University Technology Development................................................... 11 

Figure 5: The Valley of Death – The Gap between University Innovation and Commercial 

Application.................................................................................................................................... 12 

Figure 6: Public-Private Partnership Process................................................................................ 17 

Figure 7: Challenges Faced by Venture Backed University Start-ups (left) and Corresponding 

JVSO Solution (right) ................................................................................................................... 20 

Figure 8: JVSO Stakeholder Motivations and Perspectives ......................................................... 21 

Figure 9: Equity Positions & Resource Investment of Participants in Green Power Systems ..... 23 

Figure 10: Equity Positions & Resource Investment of Participants in Telecom (at formation) . 24 

Figure 11: Barriers to Technology Commercialization Identified by Interviewees ..................... 28 

Figure 12: Barriers to Technology Commercialization and Solutions Provided by IBD............. 32 

Figure 13: Angel Investor Profile ................................................................................................. 40 

 

 

2 
 



 

Introduction 

FY 2010 marks the first time state appropriations (21.9%, $649.2 million) for the University of 

Minnesota make up a smaller percentage of total revenue than tuition and fees (22.9%, $678.7 

million) ( (University of Minnesota, 2009).  This watershed moment is the culmination of a long-

term trend where the State of Minnesota has gradually reduced its financial support for the 

University of Minnesota.  This falling support, combined with reduced endowment returns due to 

the financial crisis of 2008 and 2009, has left the University struggling to fund operations.  

Tuition hikes, one of the few ways to overcome the shortfall, are unattractive because tuition is 

currently at an all-time high (University of Minnesota, 2009).  As a result, the University is 

seeking other revenue generating sources to make up for budget shortfalls. 

 

One potential source of additional revenue that universities around the U.S., including the 

University of Minnesota, are considering is licensing university-created intellectual property (IP) 

(Wright, et al., 2004; Siegel, et al., 2003; Surprenant, 2009; Gulbrandsen, 2009).  The Bayh-Dole 

act of 1980, and the provision of follow-on rights in 1984, allowed universities to own the IP 

developed from research conducted within their walls, including research supported with federal 

funds (Shane, 2004; Surprenant, 2009; Siegel, et al., 2003; Markman, et al., 2008).  As a result, 

universities could then license out the research to companies who would develop the IP into 

products and services, creating a stream of royalty payments to the university. 

 

At the University of Minnesota licensing efforts have been successful in generating additional 

revenue to supplement revenues.  For example, in FY 2009 the University of Minnesota’s Office 

for Technology Commercialization (OTC), the department that leads technology 

commercialization efforts at the University, reported revenues of $95 million.  This was a 10% 

increase from the prior year and largely generated from royalty payments from the licensing of 

the AIDS drug Ziagen to GlaxoSmithKline (University of Minnesota Office for Technology 

Commercialization, 2009; Lee, 2008).  Compared to the FY 2010 budget, the amount of revenue 

generated by the OTC in 2009 would have accounted for 3.2% of the total revenue needed for 

FY 2010, a significant amount. 
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The University also has participated in the creation of start-up companies as a different method 

of commercializing University-created intellectual property, as have many other research 

universities throughout the country and world.  The University generates revenue through the 

start-up approach by taking an equity position in the start-up company and collecting revenue 

from company dividends.  However, larger returns can come from the liquidation of the equity 

position through the start-up’s sale to a larger corporation, or through an initial public offering of 

the start-up’s stock (Shane S. , 2004). 

 

In general, start-ups that are spun out of universities have the ability to generate large payouts as 

compared to royalty payments from licensing (Surprenant, 2009; Shane, 2004).  In addition, 

some technologies are not easily licensed and therefore are more likely to reach the market 

through a start-up company (Shane S. , 2004).  Thus, the University of Minnesota is very 

interested in creating more start-up companies.  Herein lays the problem.  The University of 

Minnesota is ranked in the top 15 of all American Research Universities, yet they have 

performed poorly compared to other major research universities in terms of start-ups created 

(Abbey, et al., 2008; Surprenant, 2009; Lee, 2008).  According to Surprenant’s analysis, when 

compared to its peers, the University ranks 27th in likelihood to create start-up companies (2009). 

 

In summary, while the University of Minnesota Office for Technology Commercialization 

reports that one start-up was successfully created in FY 2009, it is clear that the potential to 

create more successful ventures at a faster rate is possible based upon other universities start-up 

creation performance (2009).  Not all of these ventures will be successful, but some will reach 

the point of corporate buyout or IPO.  The University’s equity position upon liquidation will 

provide a new source of revenue to supplement existing University revenues. 

 

This paper introduces and analyzes the effectiveness of Innovation by Design (IBD), a new 

approach at the University of Minnesota to technology commercialization.  This model creates 

start-up companies using a joint-venture corporate structure with industry players and other 

collaborators as a means to get University intellectual property and expertise into the market.  

The IBD model will be analyzed as a public-private partnership (PPP), and will use PPP 

technology commercialization and joint-venture spinout (JVSO) literature, and interview data, as 
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a basis for comparison.  Section 2 outlines the IBD model and presents a case on the first 

CoLAB created by IBD.  Section 3 reviews the literature on problems with the current 

technology commercialization model that the University of Minnesota employs, introduces PPP 

and JVSO, and outlines case studies of JVSO and PPP technology commercialization efforts 

found in the literature.  Section 4 presents the data and methodology used to conduct the 

analysis.  Section 5 presents the discussion of the IBD model.  Section 6 presents 

recommendations for the improvement of IBD. 

 

Section 2  Innovation by Design: A New Model at the University of Minnesota 

for Technology Commercialization1 

Innovation by Design (IBD) began in mid-2006 as an effort to tackle “really big ideas” through 

collaborative innovation (Smaby, 2006).  These ideas defied answers from a single discipline, 

but rather, they required the attention of multiple disciplines.  This type of engagement has been 

termed a “CoLAB,” defined as: 

 

A market-driven, domain-focused IP ‘skunkworks’ that brings together superstar 
U of MN faculty, entrepreneurial students and alumni with market-leading 
corporations into a multi-disciplinary business collaboration to tackle big ideas 
with societal impact. (Smaby, 2009) 

 

This definition outlines what creator and founder Smaby, a veteran Minnesota-based 

entrepreneur, analyst, and venture capitalist, envisions for Innovation by Design (IBD).  After a 

successful pilot project that ended in early 2008, IBD has transformed into the current 

organization that is the subject of examination in this paper. 

 

The key characteristic of Innovation by Design (IBD) is that rather than starting with existing 

University intellectual property and then seeking the market need, as the current technology 

commercialization model does at the University of Minnesota, IBD collaborations start with 

identification of a compelling market need and development of a viable business model.  This 

                                                 
1 The author of this research paper was a member of Carlson Ventures Enterprise, and worked as a consultant on the 
Innovation by Design team.  Therefore, the author has direct knowledge of IBD and the first CoLAB project.  As a 
result, some evidence will not be cited because it is first-hand knowledge. 
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“drill-down” approach is outlined in Figure 1 below.  Once the market need and business model 

are identified, collaborators are brought in to work with star faculty.  Intellectual property 

generated from the CoLAB is then shared among the partners (Smaby, 2010). 

 

Figure 1: Drill-Down Approach (left) vs. University of Minnesota Current Technology 
Commercialization Model (right)

  

  
  

Innovation by Design (IBD) was envisioned to “…address the end of the bell curve” in terms of 

all technology commercialization, and was meant to be used selectively (Smaby, 2010).  Like the 

Creative Arts Agency that represents some of the biggest stars in Hollywood, IBD serves as a 

collaboration agency for star University of Minnesota faculty.  Beyond being an agency for star 

scientists and finding market needs, Innovation by Design is a business model that leverages the 

core competencies of its participants.  It is an independent legal entity, located outside of the 

University’s control, which creates a place where University faculty, graduate students from 

multiple disciplines, corporate partners, institutional venture investors, and “venture ecosystem” 

professionals can work together (Smaby, 2009, p. 9).  The CoLAB is intended to create specific 

advantages, as opposed to traditional technology commercialization efforts, that make the model 

compelling.  These advantages are listed in Figure 2. 
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Figure 2: Compelling Advantages of Innovation by Design Model 

 
 

Compared to other joint-venture business models in the private sector, there is nothing unique 

about Innovation by Design.  Yet, for University faculty and students this is a new way of 

thinking because it forces University CoLAB participants to act as if they were in a private firm.  

The Office for Technology Commercialization at the University of Minnesota does this to a 

certain extent, but only at a late stage in the technology commercialization process (described in 

greater detail in Literature Review section). 

 

How IBD operates in terms of the creation of a domain-specific CoLAB, and how that CoLAB 

progresses, remains under revision.  Still, there are general guidelines that are followed. 

 

• The CoLAB utilizes design thinking2 through ideation3. 

• A specific time horizon of two years is set to emphasize time-to-market (Smaby, 2010). 
                                                 
2 Design thinking is defined as “…methodology that imbues the full spectrum of innovation activities with a human-
centered design ethos.  …powered by a thorough understanding, through direct observation, of what people want 
and need in their lives and what they like or dislike about the way particular products are made, packaged, marketed, 
sold, and supported.” (Brown, 2008, p. 86) 
3 Ideation is “…the process of generating, developing, and testing ideas that may lead to solutions.” (Brown, 2008, 
pp. 88-89)  In Innovation by Design, ideation is a specific process that uses divergent thinking, followed by 
convergent thinking, to develop new ideas for a CoLAB to pursue. 
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• MBA students in Carlson Ventures Enterprise provide the core staffing for the CoLAB, 

and other students across the University are brought in as needed. 

• Faculty participate as consultants one day a week, as allowed by their contract with the 

University of Minnesota. 

 

A basic CoLAB’s progression might look something like Figure 3. 

 

Figure 3: Domain-Specific CoLAB Progression 

 
 

While this progression seems very linear and organized, the actual collaboration may be anything 

but.  Mitchell (2010) of the Kauffman Foundation, who provided theoretical support to Smaby 

during the creation of Innovation by Design (IBD), commented that the diffusion of knowledge 

from the University is “like having the University with a strainer around it – the knowledge goes 

everywhere.” Collaboration within IBD occurs in a similar manner, and therefore is not 

predictable. 

 

Finally, funding for Innovation by Design (IBD) would come from both corporate partners and 

the University of Minnesota Foundation.  The Foundation will invest through a professionally 
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managed venture capital (VC) limited partnership (Smaby, 2010).  The VC fund would then 

invest in the CoLAB joint-venture (JV) with industry partners.  The fund would hold rights to 

any intellectual property developed by the JV, and capital gains would transfer back to the 

Foundation.  From the University’s standpoint, IBD will become self-funding as the Foundation 

reaps financial returns from its investment in the VC fund. Using Smaby’s terminology, “This 

would be IP optimization.” (2010) 

The Smart Grid CoLAB: Innovation by Design Case Study 

As the first proof-of-concept case for the CoLAB, Innovation by Design leadership chose smart 

grid4 as the domain for the innovative collaboration in 2008.  Smart grid was selected because 

the University has one of the world’s foremost experts in the area, Dr. Amin, the Director of the 

Technological Leadership Institute and the Honeywell/H.W. Sweatt Chair in Technological 

Leadership.  Amin was both an attractive partner to recruit industry partners with, and had 

experience and expertise in technology commercialization within the university setting.  He also 

had previous links to industry, had developed joint research initiatives with utilities, and had 

been a director at the Electric Power Research Institute where he oversaw a complex, systems-

based research and development project that used collaboration (Smaby, 2009, p. 19).  Finally, 

Amin was deeply motivated to pursue the smart grid domain to “solve a real problem that 

matters” through a collaboration (Amin, 2010). 

 

The second reason smart grid was selected as the domain was to “leverage breakthrough 

renewable energy technologies that are both environmentally sustainable and commercially 

viable” (Smaby, 2010).  The domain addressed the largest, most complex machine in the world: 

the North American Power Grid (Amin, 2009).  Additionally, Innovation by Design wanted to 

allow for spillover effects into the larger “energy” domain, which is one of the most vital and 

challenging domains society faces (Smaby, 2010). 

 

                                                 
4 For the purposes of this paper “smart grid” refers to “…the use of computer, communication, sensing and control 
technology which operates in parallel with an electric power grid for the purpose of enhancing the reliability of 
electric power delivery, minimizing the cost of electric energy to consumers, improving security, quality, resilience, 
robustness, and facilitating the interconnection of new generating sources to the grid.” (Amin, 2009, p. 33) 
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Upon selection of Dr. Amin as the star faculty of the collaboration, the Carlson Ventures 

Enterprise’s Innovation by Design team began drilling down to find a market opportunity within 

smart grid.  By 2009, the team decided the best opportunity was a business model that targets 

conservation and efficiency of energy use by residential consumers (Smaby, 2010).  At the same 

time, Smaby began recruiting corporate partners to participate in the CoLAB and refine the 

business model.  Potential corporate partners, including IBM, Honeywell, and Xcel Energy, were 

identified through informal selection criteria which included: 

 

• Smaby had senior contacts within the company 

• Company interest in pursuing a smart grid opportunity 

• Company principles and operating guidelines encouraging engagement in collaboration.   

 

Ultimately, IBM became engaged as the lead corporate partner in the initiative. 

 

Once the market opportunity and corporate partner were selected, the CoLAB progressed into the 

team-centered design-thinking process (see Figure 3).  In mid-February, 2010, CoLAB partners 

met to conduct an ideation to further refine the market opportunity and create a business model 

to carry forward.  Other corporate partners, including Connexus Energy and Arcadian Networks, 

also took part in the ideation to provide a broader set of competencies and experiences.  The final 

products of the ideation were three rough outlines of a specific business model, within the smart 

grid domain, related to energy efficiency in residential homes. 

 

As of this writing, IBM and Innovation by Design are still in the process of establishing and 

signing a joint-venture agreement to pursue one of the business models outlined in the ideation. 

 

Section 3  Literature Review 

Current Technology Commercialization Paradigm Used at the University of 

Minnesota 

Shane (2004) presents the best overview of the process of spinoff company creation that uses 

university-created intellectual property in his book Academic Entrepreneurship: University 
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Spinoffs and Wealth Creation.  In Chapter 9, “The Process of Spinoff Company Creation,” Shane 

describes the spinoff process as a generally linear progression, and depicts the process through 

an easy to understand graphic illustrated in Figure 4.  This process is the same as the University 

of Minnesota Office of Technology Commercialization’s technology commercialization process, 

which is depicted in the “Step-by-Step” publication (University of Minnesota Office for 

Technology Commercialization, Summer 2008). 

 

Figure 4: The Process of University Technology Development 

 
 

The visual depiction of the university technology development process above breaks the linear 

sequence into components.  This is useful because it helps the reader understand that the process 

goes through different stages.  As Siegel (2010) points out, while the process is linearly depicted 

in Figure 4, it can often differ from one innovation to the next and there is no standard process. 

 

Shane’s discussion of the licensing decision describes how and why some technology is licensed 

to existing firms, while other technology is licensed to start-up firms.  Licensing technology to 

existing firms is often not attractive because there is “typically only one company interested in 

obtaining the rights to the technology,” and because “…of the early stage of university 

inventions at the time that universities seek to license them” (2004, pp. 172-176). As a result, 

universities do not realize large upfront financial returns on these transactions because there is no 

competition for the right to license.  Universities may receive royalty payments if the technology 

creates revenue for the licensing firm, as with Ziagen and the University of Minnesota’s 

agreement with GlaxoSmithKlein. 
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If no licensing agreement can be reached between the university and the potential licensing firm, 

then the other option is for the university to license the technology to a start-up firm.  The start-

up firm is often formed by the inventor of the technology because they are able to see the 

business opportunities in the technology, and the inventor often benefits from the assistance of 

the technology commercialization office at the university (Shane S. , 2004).  For instance, the 

University of Minnesota Office for Technology Commercialization helps academic 

entrepreneurs understand the start-up process, and assists in the recruitment of a corporate team, 

and provides access to capital sources (University of Minnesota Office for Technology 

Commercialization, 2010). 

The Valley of Death 

The current technology commercialization paradigm suffers from what researchers call “the 

valley of death” (Subcommittee on Industry-University Partnerships, 2008; Gulbrandsen, 2009).  

The valley of death is a metaphor used to describe “…the gap between academic-based 

innovations and their commercial application in the marketplace” (Gulbrandsen, 2009).  This gap 

between discovery and commercial application is captured in Figure 5, which was presented in a 

report by the Subcommittee on Industry-University Partnerships (2008, p. 2). 

 

Figure 5: The Valley of Death – The Gap between University Innovation and Commercial 
Application 

 

12 
 



 

As can be seen in Figure 5, the valley of death is an area where resource investment in an 

invention dramatically falls off during the development of that discovery for commercial 

application.  In the context of Figure 4, this gap becomes especially problematic during the 

licensing decision phase of technology commercialization.  It impedes both the licensing of 

technology to existing firms and the creation and development of a university spinout firm. 

 

Barriers to Formation of Startup Firms Using UniversityDeveloped Intellectual 

Property 

Problems associated with this process of technology commercialization specific to the licensing 

decision and development of start-up firms that use university intellectual property are well 

documented in the literature.  Some of the major barriers, beyond the valley of death, are 

described in the following section.  It should be noted that this list of technology 

commercialization barriers is not exhaustive.  Certain barriers have been selected for description 

because they are addressed by the Innovation by Design (IBD) model.  IBD does not address all 

technology commercialization barriers. 

Technology commercialization office policy and culture 

While the technology commercialization office (TCO) at universities is the main body tasked 

with commercializing intellectual property developed by university researchers, the office can 

often hinder its ability to be successful due to policy and the TCO staff culture.  In terms of 

policy, many universities do not grant exclusive licensing rights to firms seeking to use 

university intellectual property (IP).  This discourages firms from licensing the IP because they 

are not guaranteed competitive advantage over competitors who can license the same technology 

(Burrington, 1993; Surprenant, 2009; Shane, 2004).  Another policy cited in the literature as 

encouraging or inhibiting technology transfer to start-up firms is the size of the equity stake the 

university takes in the firm.  If the stake is large, the number of start-ups generated by the 

universities IP will be smaller than universities that take a smaller equity position.  For instance, 

the University of Minnesota generally seeks large equity positions in start-ups it generates, and 

therefore fewer start-ups emerge from the University (Surprenant, 2009). 
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Several authors cite cultural characteristics of the technology commercialization office (TCO) as 

another common barrier to technology commercialization.  Generally, when the leader of the 

TCO comes from academia as compared to the private sector, the TCO often is less successful at 

completing its mission of commercializing technology (Surprenant, 2009, pp.24-25; Shane, 

2004; Gee, 1993).  Authors also describe the lack of the proper skill sets in staff at the TCO as a 

stumbling point in assisting in the creation and development of new start-up companies (Siegel, 

et al., 2003, p. 121; Siegel & Phan, 2005, p. 3).  Finally, staff and directors who are 

inexperienced may make unreasonable demands of start-up companies, or fail to understand their 

needs.  One article quoted a university administrator stating, “Some faculty members have a 

purely academic orientation and don’t have a lot of interest in dealing with private 

companies…or they don’t understand what the motivations of private companies are.” (Siegel, 

Waldman, Atwater, & Link, 2003, p. 120) 

Resource scarcity 

Wood suggests resource scarcity is a barrier to the success of start-up firms using university-

generate intellectual property (Wood, 2009, p. 932).  These constrained resources can include 

capital, time, and human resources.  While all start-up companies face these resource constraints, 

the problem can be acute in the case of the university start-up where the technology is raw and 

undeveloped (Shane, 2004; Wright, et al., 2004). 

Risk exposure 

Shane conclusively determines that the risk associated with start-up companies is great, and 

affects the rate of start-up companies from universities.  He states, “Creating new companies 

adds organizing and financing risks to the already high technical and market risks of 

commercializing university technologies” (2004, p. 288).  He goes on to outline several other 

risks that include equity position exit timing, legal exposure, reputational risk, and “pipelining” 

risk, where administrators and faculty members push certain technologies to enrich themselves.  

All and all, the cumulative risk of creating start-up companies pushes universities beyond their 

usual comfort zone, which can limit the amount of start-ups a university will pursue.  Of course, 

with this higher level of risk universities grant themselves the opportunity to earn a high return 

on relatively modest investments (Siegel & Phan, 2005). 
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University bureaucracy and inflexibility 

Siegel et al. describe university bureaucracy and inflexibility as a potentially severe constraint on 

start-up businesses.  Rigid procedures create cumbersome conditions for the start-up business to 

operate in, especially in regards to the technology commercialization office and their role in 

assisting start-ups (Siegel, Waldman, Atwater, & Link, 2003, p. 121). If the university is 

especially difficult to work with, a reputation among private sector actors can develop that 

discourage participation in start-up companies using university intellectual property.  The 

University of Minnesota has developed such a reputation as an institution that will not bend from 

a policy that demands the University take a large equity stake in start-up ventures.  As a result, 

private-sector investors have been reluctant to invest in University-backed firms, which might 

partially explain the low number of start-ups coming out of the University of Minnesota 

(Surprenant, 2009, pp. 3, 14-15; Mitchell, 2010). 

Technology is undeveloped and not marketoriented 

Shane identifies the technology intellectual property that university start-ups are formed around 

as typically being underdeveloped and not market-oriented.  He describes the technology as often 

being, “…little more than ‘proofs of concept’…” (2004, p. 113).  This occurs because much of 

the research that generates university-owned intellectual property (IP) is basic research.  In other 

words, the research never had parameters established around it by market need, and therefore a 

market need has to be found for the technology IP to address.  Once the need is found, the 

technology must be developed into a product and/or service.  The product/service development 

stage can be time-consuming and capital-intensive, and thus poses a challenge to a resource-

strapped start-up company. 

Academic entrepreneurs may have inadequate entrepreneurial experience 

Several authors point to the need for academic entrepreneurs to have entrepreneurial experience 

for the start-up companies they run to be successful.  Eisenhardt and Martin (2000) suggest 

managers must be capable of adjusting to market needs because of the changing conditions an 

entrepreneur faces in a start-up environment.  More to the point, for entrepreneurial discovery to 

happen, entrepreneurs need “prior knowledge of markets, prior knowledge of how to serve 

markets, prior knowledge of ways to serve markets, and prior knowledge of customer problems.” 
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(Wright, Vohora, & Lockett, 2004, p. 289)  Shane (2000) echoes this point and says individuals 

may need to possess prior knowledge to identify opportunities for the start-up firm. 

 

Yet, it is unclear if academic entrepreneurs have the needed experience for university start-up 

firms to be successful.  Both Wright, Birley, and Mosey (2004) and Markman, Siegel, and 

Wright (2008) point out that the makeup of the total population of academic entrepreneurs is far 

from clear with regards to entrepreneurial experience.  Regardless, it would be appropriate to 

assume some academic entrepreneurs do not have the proper background and thus are less likely 

to be successful in growing a new venture. 

PublicPrivate Partnerships and Joint Venture Spinouts 

Technology commercialization through a university start-up can be described as a public-private 

partnership (Siegel, Waldman, Atwater, & Link, 2003, p. 127).  The university, being the public 

sector entity, and the start-up firm, being the private sector entity, are closely linked and must 

work in coordination for the technology to be successfully brought to market.  Taken in context, 

this type of collaboration can be best analyzed using the PPP and joint-venture spinout literature 

for creating and operating a start-up company from university-generated intellectual property. 

 

The first section of this portion of the literature review examines the current body of knowledge 

developed by researchers in regards to public-private partnerships (PPP).  The second section is a 

discussion of the literature surrounding equity joint-ventures (JV) between universities and 

private firms to develop university intellectual property.  These JVs, more accurately described 

as joint-venture spinouts, represent a very specific type of PPP, and the JV model is also the type 

of partnership Innovation by Design is pursuing at the University of Minnesota. 

PublicPrivate Partnerships 

The body of literature on public-private partnerships (PPP) in technology commercialization is 

limited, and could benefit from the attention of additional researchers.  It is important to note the 

limited amount of academic research surrounding PPP can in part be explained by authors not 

using the term “public-private partnerships.”  Other articles observed by the author of this paper 

discussed similar topics, and some will be described in this section, but they never use the term 

PPP. 
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One definition of public-private partnership is, “Involvement, in the form of management 

expertise and/or monetary contributions, of private enterprise in government projects aimed at 

public benefit.” (WebFinance Inc., 2010).  This definition adequately describes the relationship 

that exists between universities and private sector firms in technology commercialization.  The 

activity being conducted by these entities, while ultimately being for-profit, is a government 

project to export intellectual property created through taxpayer funded research.  The public 

benefit is also clear, as successful start-ups create new jobs, new streams of tax revenue, and 

revenue to fund the university itself. 

 

Authors Rausser and Stevens (2009) offer the most specific article that outlines public-private 

partnerships.  The authors forward a three-stage framework that describes the process the public 

and private participants go through to negotiate public-private partnerships (PPP) contracts, an 

important process since control rights are “of particular relevance to PPP contracts.” (p. 77)  

Figure 6 depicts this process. 

 

Figure 6: Public-Private Partnership Process 

 
 

The authors also present some basic suggestions for public-private partnerships.  The first is to 

ensure that public-private partnership (PPP) cannot be a fundraising device where private funds 

are substituted for public funds.  The second suggestion is that the PPP process should begin 

with the public partner looking internally to determine what the real objectives of the PPP are 

17 
 

http://www.businessdictionary.com/definition/private-enterprise.html
http://www.businessdictionary.com/definition/government.html
http://www.businessdictionary.com/definition/project.html
http://www.investorwords.com/3930/public.html
http://www.businessdictionary.com/definition/benefit.html


before seeking a partner.  The third suggestion is that the public sector partner should seek out 

the private participant, not vice-versa, as to avoid being passive in waiting for a private-sector 

partner.  Additionally, by actively seeking out partners the public institution can then be in a 

position of control to form a consortium of specialized partners (Rausser & Stevens, 2009). 

 

Taken together, these suggestions and the three-stage process help frame the life cycle of a 

public-private partnership.  Placed in the context of technology commercialization at a 

university, the university would benefit from being the original driver of the partnership.  The 

three-stage process, on the other hand, shows negotiation and bargaining play a central role in 

the development of joint-venture spinouts. 

 

Aziz adds to the public-private partnership literature by describing some of the principles 

necessary for successful PPP implementation, with the research stemming from the examination 

of infrastructure projects.   The principles most applicable to technology commercialization 

include: allocation of risk to the private sector; creation of a “PPP unit for policy development 

and implementation”; necessity of a PPP legal framework; and “the importance of using 

performance specifications” (Aziz, 2007). 

 

Gee confirms that partnership between industry and universities is crucial for the successful 

commercialization of university intellectual property.  He states, “By far the most effective way 

to accomplish this [technology] transfer is through a true partnership between industry and the 

university” (1993, p. 655).  The author describes the role of each participant in the partnership as 

compensating for the other’s weaknesses and shortcomings.  By combining resources, start-up 

firms are able to overcome the immense challenges that they face. 

 

Finally, Wood argues that transaction cost theory provides a point of reference to understand 

why certain forms of technology transfer are better than others, dependent upon asset specificity 

(knowledge) and risk of opportunism.  For example, an innovation with low codifiability, low 

teachability, high complexity, and high system dependence is best suited to be commercialized 

through a spin-off organizational form (2009, p. 936).   While Wood does not directly address 

public-private partnership, his argument is especially important to Innovation by Design.  Wood 
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states, “The key to success is the university and its potential industry partner’s ability to 

recognize the attributes of the innovation and the governance advantages of each organizational 

form…” (2009, p. 944).  In other words, the governance structure of the public-private 

partnership must enable the commercialization of the technology developed through the 

partnership. 

 

In summary, there are principles and organizational structures that stakeholders in a public-

private partnership must follow to be successful.  Once the technology commercialization 

process is started there is a broad life cycle the partnership will go through, and the actions and 

motivations of the participants will change depending on the particular stage the public-private 

partnership is in. 

JointVenture Spinouts 

Similar to the body of literature on public-private partnership (PPP), the literature that addresses 

joint-venture spinouts (JVSO) is limited.  One article, “The Formation of High-Tech University 

Spinouts: The Role of Joint Ventures and Venture Capital Investors,” forms the intellectual base 

for understanding JVSOs.  The authors of the article provide a definition of JVSOs that will be 

used in this section.  They describe JVSOs as “…a new venture in which technology is assigned 

or licensed into a new company that is jointly owned by the university and the industrial partner” 

(Wright, Vohora, & Lockett, 2004, p. 288).  The JVSO is a type of equity joint venture, defined 

as when two sponsors bring resources to a new corporate entity in which the partners receive an 

equity position (Wright, Vohora, & Lockett, 2004).  For the purposes of this paper, a JVSO is 

considered a specific type of PPP. 

 

Wright, Vohora, and Lockett (2004) provide compelling evidence that the joint-venture spinout 

(JVSO) approach to commercializing technology is superior when compared to a traditional 

venture backed university start-up.  The authors state, “…JVSOs may provide a faster, more 

flexible, less risky and less costly business venturing route to commercializing university 

intellectual property in comparison to venture backed university start-ups” (2004, p. 307).  

Specifically, JVSOs resolve key challenges that university start-ups face.  These challenges and 

solutions are listed in Figure 7. 
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Figure 7: Challenges Faced by Venture Backed University Start-ups (left) and 
Corresponding JVSO Solution (right) 

 
 

The takeaway from Figure 7 is that the joint-venture spinout (JVSO) structure minimizes 

business risks that are faced by technology commercialization partners.  These risks (left), which 

could also be interpreted as transaction costs, are mitigated by the solutions (right) that are 

created through the JVSO. 

 

Wright et al. also mention two other important points that can be directly applied to the 

Innovation by Design model.  The first point is that “Joint-venture spinouts (JVSO) may be an 

important organizational form with which to transform intangible assets owned by universities 

such as scientific know how and intellectual property, into wealth creating new ventures” (2004, 

p. 308).  Secondly, the JVSO model has a potential downside, which is the management of the 

joint-venture.  The authors suggest that controls must be put in place to help manage the JVSO 

partners (Wright, Vohora, & Lockett, 2004). 

 

In a separate article, Wright, Birley, and Mosey suggest that because leading corporations have 

been using joint ventures to develop discontinuous technologies, universities should consider 

using the same corporate structure to develop their intellectual property.  By doing this, 
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universities’ ability to engage private sector actors to partner in the development of intellectual 

property is greatly increased because the corporate structure is one private sector executives 

understand, and have experience developing.  Additionally, this structure lends itself to cross-

disciplinary collaborations, an especially important characteristic at a large research university 

such as the University of Minnesota (Wright, et al., 2004; Wood, 2009). 

 

One final caveat mentioned in the literature regarding joint-venture spinouts (JVSO) is the role 

of star scientists.  Zucker, Darby, and Armstrong (2000) found that star scientists who had links 

to industry scientists positively affected research outcomes and firm performance (Siegel & 

Phan, 2005).  Similar results were found in a follow-on study using data on Japanese academic 

researchers and Japanese firms (Zucker & Darby, 2001).  These star scientists are important 

because Innovation by Design relies heavily on their appeal as a means to attract private industry 

partners to JVSOs.  Mitchell confirms this is an appropriate approach and states, “…the faculty 

members are the key agents…They are the people who can shape the entrepreneurial culture of a 

university, of an entire region…” (2008, pp. 60-61) 

 

There are drawbacks to a joint-venture spinout (JVSO) model, just as there are drawbacks to a 

venture backed university spinout.  Management of the JVSO, as mentioned before, can be a 

tedious issue.  In part, this is due to the different motivations and perspectives each stakeholder 

in the JVSO has.  In Figure 8 an outline of these motivations and perspectives created by Siegel 

et al. is presented (2003). 

 

Figure 8: JVSO Stakeholder Motivations and Perspectives 
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Figure 8 explains why joint-venture spinouts (JVSO) often have complex contracts that outline 

the rights of each stakeholder (Wright, Vohora, & Lockett, 2004).  Put simply, the JVSO 

participants realize that they have very different motivations and perspectives, and they do not 

trust one another as a result. 

 

Another drawback, related to the complex contracts that govern joint-venture spinouts (JVSO), is 

the division of equity ownership of the JVSO.  Several authors briefly discuss this specific 

problem, but none directly address it, which is a testament to the difficulty the issue creates.  Gee 

briefly states that is important for the university to have an equity position to “…act as a true 

partner.” (1993, p. 656)  Wright et al. go a step farther and suggest JVSO contracts generally 

have guidelines around the sale of equity stakes (2004).  Finally, Burrington states that 

ownership should be based on investment to the joint-venture.  He also claims that the 

development investment is much larger than the research investment.  Therefore, the 

development investment, typically born by the firm, should carry with it a larger equity stake in 

the JVSO (Burrington, 1993).  All in all, no argument was found that directly addressed the 

division of equity between a university and a private firm. 

Case Studies of JointVenture Spinout Technology Commercialization 

Three case studies were identified in the public-private partnership and joint-venture spinout 

(JVSO) literature that addressed technology commercialization.  The first two cases were used as 

evidence to support the development of JVSOs by Wright et al. (2004), and are specific 

examples of JVSOs that were generally considered successful.  The third case study was 

presented by Rausser and Stevens.  While the case does not directly address technology 

commercialization, it does discuss the advantages of industry/university collaboration research 

agendas and the ownership of intellectual property generated by the collaboration.  This is 

important because Innovation by Design CoLABs will help direct research agendas. 

1. Green Power Systems 

Green Power Systems was a joint-venture spinout (JVSO) between 1) an elite research university 

(as measured by research expenditures) in the United Kingdom and 2) PowerGen U.K., a 

company that provides services and products to enhance power plant performance.  The JVSO 

was formed around a disruptive technology invented by a university researcher.  The University 
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had obtained patents for the technology, and the opportunity space was described as, “To design, 

manufacture, and sell products and services for the power generation sector to improve 

efficiency and reduce harmful emissions.” (Wright, Vohora, & Lockett, 2004, p. 294) 

 

The University was the joint-venture spinout (JVSO) partner that sought out the industry partner, 

who was identified by the technology transfer office.  The equity positions of the JVSO 

participants and the resources they dedicated to the project are outlined in Figure 9. 

 

Figure 9: Equity Positions & Resource Investment of Participants in Green Power Systems 

 
The technology that Green Power Systems used had not been designed for a specific market 

application, and thus a prototype had to be developed upon joint-venture spinout formation.  The 

prototype was successful, and then marketed and sold to PowerGen U.K. customers. 

 

The joint-venture spinout (JVSO) alleviated four problems (see Figure 7) faced by traditional 

university-backed start-ups.  First, interaction with PowerGen U.K. representatives prior to 

JVSO formation helped the university researcher identify and develop a specific market 

opportunity.  Second, the industry partner provided the human capital needed to augment the 

development of the business.  Third, the industry partner, through market knowledge and a 

proven track record, elevated the credibility of the nascent JVSO so customers and suppliers 

were more comfortable doing business with Green Power Systems.  The university researcher 

also brought credibility to the venture by assuring “…the market that the technology was cutting-

edge and signaled superiority of the technology over competitor’s existing products.” (Wright, 
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Vohora, & Lockett, 2004, p. 301)  Finally, the partnership enabled the company to achieve 

sustainable returns by supplying adequate and timely resources, expanding the capabilities of the 

JVSO, providing access to social networks (customers, suppliers), and maintaining engagement 

in the venture through board representation. 

2. Telecom 

Telecom is similar to Green Power Systems in that it was a joint-venture spinout (JVSO) formed 

between 1) an elite U.K. research university and 2) Broadband, a private telecom provider, and 

the University already had patents on the technology.  Additionally, the technology was 

considered disruptive and would create new markets.  The opportunity the JVSO was formed to 

exploit was “To design and manufacture specialized fiber optic components for use in 

telecommunication networks to be sold worldwide to device manufacturers.” (Wright, Vohora, & 

Lockett, 2004, p. 294)  The equity positions of the JVSO participants and the resources they 

dedicated to the project are outlined in Figure 10 below. 

 

Figure 10: Equity Positions & Resource Investment of Participants in Telecom (at 
formation) 

 
 

Unlike Green Power Systems, the academic researchers discovered the commercial potential of 

their technologies on their own without the assistance of the industry partner, and conducted 

proof-of-concept tests.  One of the researchers was introduced to a Broadband representative, 

which led to Broadband conducting market research and clearly defining the customer need for 
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the technology.  Also, once the joint-venture spinout was formed the company moved to 

Broadband’s facilities and raised $6 million in venture capital to fuel growth. 

 

While the researchers that developed the technology for Telecom largely identified the market 

opportunity on their own, the joint-venture spinout structure still provided advantages that a 

traditional university start-up does not benefit from.  Specifically, Telecom benefitted from the 

human capital, market credibility, and ability to achieve sustainable returns because of the 

partnership between the university and industry partner, just as Green Power Systems did in the 

previous case study.  Prominent examples of these benefits include: Broadband luring product 

development specialists away from competitors to Telecom (p. 301); direct access to 

Broadband’s customers and experts in legal, logistics, and design (p. 305); co-incubation where 

the University dedicated time and staff to solve a Telecom problem (p. 304). 

3. Washington University (WU), St. Louis/Monsanto Research Collaboration 

Drawn from the public-private partnership literature, the case of a joint research collaboration 

between WU and Mansanto speaks directly to what a governance structure for a public-private 

partnership might oversee and how it is formed.  Monsanto, a plant biotechnology company, 

formed a research collaboration with WU to “…identify and fund those projects that not only 

have exceptional academic merit, but also serve the research interests of Monsanto” (Rausser & 

Stevens, 2009, p. 92).  An advisory committee was formed to oversee control rights of the 

collaboration and was comprised of three WU members and three Monsanto representatives.  

The advisory committee reviewed proposed research agendas and selected proposals for funding. 

 

The case highlights three important points about a joint-research collaboration with equal control 

rights, as opposed to an academic-dominated research agenda.  First, the collaboration “…may 

be more likely to generate innovations that result in commercial applications” (Rausser & 

Stevens, 2009, p. 92).  This might occur because the commercial representatives will push for 

projects that are more likely to result in successful technology transfer.  Second, Monsanto has 

the right to review before publication and can file patents on any intellectual property (IP) 

generated.  Therefore, Monsanto has more incentive to invest in the research because of their 

position to secure financial return.  Finally, Monsanto has the right-of-first refusal on licensing to 
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third parties.  This is especially important because it guarantees Monsanto a sustainable 

competitive advantage because competitors do not have access to proprietary research and IP. 

 

Taken together, these three important points create a strong incentive for a private firm to enter a 

public-private partnership if it enables them to help direct research agendas.  In addition, the 

university is also incentivized to participate in this type of partnership because success of 

transferring the technology intellectual property generated by the research is enhanced. 

 

Section 4  Data and Methodology 

The discussion and conclusions presented in the following sections are based on semi-structured, 

in-person and over the phone interviews (Siegel, Waldman, Atwater, & Link, 2003).  Interviews 

were not recorded, but were directly transcribed into shorthand notes and quotes.  Interview 

length ranged from 20 minutes to more than an hour. 

 

Interviewees were not selected randomly.  Rather, interviewees had direct and indirect 

relationships with Innovation by Design (IBD), and were specifically targeted so the author 

could perform a stakeholder analysis of IBD.  Interviewees included University of Minnesota 

academics, the IBD Director, leadership from the Institute of Technology, the University of 

Minnesota Foundation, the Office of the Vice President for Research at the University of 

Minnesota, and IBM representatives.  An outside expert who specializes in technology 

commercialization from the Kauffman Foundation was also interviewed to provide an external 

viewpoint.  All interviewees were introduced to the author by Smaby, Director of IBD, through 

an email introduction. 

 

The interview questions were devised beforehand by the author, and reviewed by a peer and the 

author’s advisor.  A series of interview questions by Siegel et al. for a similar technology 

commercialization study were used as comparison (2003, pp. 130-132).  The questions were 

open-ended and designed to draw out stakeholders’ views on technology commercialization at 

the University of Minnesota and the new Innovation by Design (IBD) model.  While all 

interviewees had some knowledge of IBD, the author made no assumptions regarding their 

knowledge of technology commercialization as a whole.  Not all stakeholders were asked the 

26 
 



same questions due to time constraints, and because of their knowledge of IBD.  For example, 

one interviewee was not asked specific questions regarding the inner-workings of IBD, because 

the interviewee had no knowledge of the subject.  Individual sets of questions were drawn from a 

master list of questions that was afore mentioned.  The master list of questions is included as 

Appendix A, and a list of interviewee biographies is in Appendix B. 

 

Prior to any analysis, interview datum was compiled and descriptively summarized.  Then, the 

Innovation by Design model was analyzed in comparison to findings from the literature review 

that included barriers to technology commercialization, public-private partnerships, joint-venture 

spinouts, case studies, and interview datum. 

Synopsis of IBD Stakeholder Interview Data 

Interview questions were presented in a chronological order in congruence with the interviewee’s 

relationship with Innovation by Design, with time divided into three broad categories: pre-

collaboration, collaboration, and post-collaboration.  Datum is presented by question, with 

presentation of the question followed by a short summary of remarks5.  The development of the 

collaboration is ongoing; therefore, a full analysis of collaboration and post-collaboration 

sentiments cannot be conducted.  Interviewees’ biographies can be found in Appendix A. 

PreCollaboration 

Question 1: What has been your past experience in trying to commercialize technology 

from universities? 

All interviewees had previous experiences and knowledge of commercialization of technology 

from universities.  Actual knowledge varied from individual to individual, with University 

administration, University faculty, and Innovation by Design leadership having relatively deep 

knowledge of the process and some personal experiences.  IBM representatives, on the other 

hand, had previous experiences actually working in partnership with universities, but less 

knowledge of the process as a whole. 

                                                 
5 Specific identities of interviewees as sources of comments will not be revealed in this paper, although the author 
acknowledges IBD participants will likely be able to decipher the source of some comments.  IBM representatives’ 
comments do not reflect the official sentiment of the company, but rather, their comments are personal reflections on 
IBD. 
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Question 2: What do you perceive to be barriers to commercializing technology from 

universities?  From the University of Minnesota? 

All interviewees identified barriers to technology commercialization.  The barriers identified by 

the specific stakeholders are in Figure 11. 

 

Figure 11: Barriers to Technology Commercialization Identified by Interviewees6 

Type of stakeholder 
Barriers 

Industry 
IBD 

Leadership 
University 

Administrators 

Intellectual property ownership  *  *  * 
Culture of University    *  * 
Perception of value    *  * 
Technology is not market‐oriented  *    * 
Complexity of task    *  * 
Resource limitations      * 

 

In regards to the University of Minnesota being a harder place to commercialize technology as 

compared to other universities, interviewees generally indicated the problems were the same, 

with the exception that the culture of the University may be more opposed to technology 

commercialization as an overarching goal. 

Question 3: In your opinion, what are the benefits of the Innovation by Design model? 

While interviewees’ answers covered different points, all saw benefits in the Innovation by 

Design (IBD) model.  Responses included, but were not limited to: IBD is a new process with a 

clear focus on market need; IBD leadership is capable of melding together University 

representatives and industry representatives; IBD addresses complex problems that attract and 

satisfy star faculty.  Finally, IBD was a new, innovative approach to creating partnerships with 

industry. 

                                                 
6 Figure 11 barriers to technology commercialization were not influenced by the barriers to technology 
commercialization identified in the literature.  Rather, the barriers’ language is meant to reflect the language used by 
interviewees. 
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Question 4: Why were you interested in pursuing the IBD collaboration? Did anything 

cause you to hesitate before agreeing to participate in IBD? 

IBM representatives were most interested in the technology, and the chance to work with world-

renown faculty that fit into IBM’s Smarter Planet initiative.  This partnership, if successful, 

would allow IBM representatives to get ahead of market trends.  Faculty at the University of 

Minnesota saw this as a chance to try a new model of partnership where Innovation by Design 

(IBD) could leverage the skills and capabilities of several different collaborators.  Claims of 

hesitation before collaboration were relatively muted, but IBM representatives did express 

concern about the joint-venture limited-liability corporation structure.  One University 

administrator stated that the IBD model was a chance for the University of Minnesota to take the 

lead in technology commercialization as compared to MIT or Stanford. 

Collaboration 

Question 5: What was your perception of the IBD leadership/other participants? 

One IBM representative felt that the University of Minnesota faculty were superb, but had a hard 

time getting to specifics.  Another IBM representative mentioned there was a misunderstanding 

of the joint-venture agreement and the investment required from IBM, and that IBM was in no 

position to drive the project as requested by Innovation by Design (IBD) leadership.  Instead, he 

thought there would be a joint-development agreement where intellectual property rights would 

be part of a tradeoff for investment of IBM staff.  IBD leadership felt the industry participants in 

the ideation were largely engineers, and thus would have a hard time becoming accustomed to 

design thinking, limiting the outcome of the ideation. 

Question 6: How would you improve the process? 

Both IBM representatives mentioned that they had wished the ideation would have been longer 

so they could have had something more concrete to take back to IBM.  Both Innovation by 

Design leadership and IBM representatives mentioned a communication gap, which led to 

misunderstandings on both sides.  This was especially problematic during negotiations over how 

the final partnership would be structured. 
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PostCollaboration 

Question 7: What problems does the IBD model create? 

Interviewees provided a diverse set of answers to Question 7.  IBM representatives talked about 

the need to produce something tangible so they could try to get corporate funding dedicated to it, 

but that Innovation by Design (IBD) was speculative.  They also spoke to the changes, in terms 

of becoming more product development oriented, students and faculty at the University will have 

to go through for this model to work.  University administrators described the conflict of interest 

problem between basic research and corporate collaboration as a problem faculty in IBD would 

face, and more generally having research influenced by external interests.  They also mentioned 

intellectual property ownership as an issue, which IBD leadership mentioned as well. 

Question 8: What would incentivize your participation in the IBD collaboration? 

University faculty described the incentive for participation in Innovation by Design (IBD) as 

creating a mental space for collaboration with diverse participants, and as a chance to make 

financial and business change in society.  Faculty also mentioned the need for future faculty 

participants to enjoy working with business, and to understand the accolades and benefits from 

this type of engagement.  IBM representatives, for their part, again mentioned needing something 

more tangible with a clear return on investment.  Both an IBM representative and IBD leadership 

described the collaboration aspect of IBD, and its potential, as a strong incentive to participate. 

 

Section 5  Discussion of Innovation by Design Model 

This paper has laid out a framework in public-private partnerships and joint-venture spinouts, 

and introduced primary interview data, as a means to analyze the new model at the University of 

Minnesota for technology commercialization called Innovation by Design (IBD).  The discussion 

of IBD begins with a review of the model’s ability to overcome the gap between the University 

of Minnesota’s innovations and the commercial application of those innovations in the 

marketplace, known as the valley of death. 

 

In review, the valley of death is primarily a consequence of resource investment declining during 

the crucial development stage of a university technology (see Figure 5).  The public-private 

partnership (PPP) literature specifically states that the PPP cannot be a fundraising device that 
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substitutes private funds for public funds (Rausser & Stevens, 2009).  This proved to be an 

important point as IBM representatives commented that they were taken aback by the 

assumption they would provide financial support to the CoLAB.  While Innovation by Design 

(IBD) leadership did identify IBM staff as resource investment, they also pressed for IBM to 

make financial investment as well.  This is a cause for concern as IBD leadership may have been 

trying to replace public funds for private funds. 

 

The IBD model is capable of overcoming the valley of death, despite the concern presented in 

the previous paragraph, because it stabilizes resource investment across the discovery, 

development, and commercialization of new technology (see Figure 5).  A CoLAB, which is a 

public-private partnership, is designed to utilize and capitalize on the resources that multiple 

collaborators can bring to one domain.  Thus, if the appropriate collaborators are involved in the 

CoLAB, the valley of death will be bridged. 

 

The Innovation by design (IBD) model also addresses barriers to technology commercialization 

found in the current model at the University of Minnesota.  Figure 12 outlines the barriers 

identified in the literature, the potential solution provided by IBD, and possible drawbacks.  

Again, the list of barriers is not exhaustive. 
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Figure 12: Barriers to Technology Commercialization and Solutions Provided by IBD7 

Technology 
Commercialization Barrier  Solution Provided by IBD (S) /Potential Drawback (D) 

S: IBD management understands University and business; IBD located 
outside University and not subject to policies Technology 

commercialization office 
policy and culture  D: IBD is reliant on a few individuals to market faculty inventions and 

solicit corporate partners 

S: Combined resources of CoLAB partners overcome both human and 
financial resource limits 

Resource scarcity 
D: Resource investment grants right to ownership in CoLAB, problems 
with division of equity 

S: Some risk reduction through internalization of transaction costs 
through joint‐venture; University is able to share technology 
development risk, while industry is able to share research risk Risk exposure 

D: The joint‐venture structure introduces new risks including 
performance risk 

S: IBD is located "outside the University's walls," and thus can increase 
speed to market and strict policies concerning collaboration with 
industry, licensing, and intellectual property ownership University bureaucracy and 

inflexibility 
D: The CoLAB may experience difficulty gaining access to University 
resources such as labs, staff, and equipment 

S: IBD CoLABs specifically identify a market need/opportunity before 
moving towards the creation of new intellectual property Technology is undeveloped 

and not market‐oriented  D: Faculty who participate in CoLAB are open to conflict of interest 
criticism, which presents external risk to the joint‐venture 

S: Human resources are brought in through CoLAB from collaborators 
to assist in the formation of technology, product, and joint‐venture 
business 

Academic entrepreneurs 
may have inadequate 
entrepreneurial experience  D: Conflicting viewpoints from different staff within the joint‐venture 

create relational risk 
 

The public-private partnership (PPP) and joint-venture spinout (JVSO) literature spoke directly 

to the ability of a collaboration like Innovation by Design (IBD) to address resource scarcity, risk 

exposure, technology not being market-oriented, and the academic entrepreneurs inadequate 

experience.  Likewise, interview data confirmed IBD stakeholders understood the barriers the 

traditional model of technology commercialization faced, and how IBD addressed them.  While 

                                                 
7 Potential drawbacks were largely identified by interviewees. 
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the PPP and JVSO literature fell short of describing how IBD could overcome technology 

commercialization office policy and culture, interviewees clearly saw this as an advantage. 

 

Interviewees introduced other barriers to technology commercialization that were not specifically 

addressed in the literature review.  As a group, they identified intellectual property ownership 

rights, perception of value, and complexity as additional barriers to technology 

commercialization.  While several interviewees believed Innovation by Design (IBD) could at 

least in part address differences in the perceptions of value of technology among technology 

commercialization stakeholders and simplify the complexity of the process, they were not 

comfortable suggesting that IBD could solve intellectual property ownership issues.  The lack of 

literature around intellectual property ownership reflected this, as did an interview with 

technology transfer expert Mitchell (2010) of the Kauffman Foundation, who stated no serious 

work had been done in that area and that it was a problem with a collaborative model. 

 

Another point of discussion is the public benefit that Innovation by Design (IBD) provides.  The 

public-private partnership definition states the government project must have public benefit 

(WebFinance Inc., 2010).  One interviewee specifically mentioned that the use of taxpayer funds 

through federal research grants created an “obligation to seek innovations that impact life” 

(Goldstein, 2010).  A different interviewee mentioned the need for accountability in terms of 

social returns in the form of companies and jobs (Mulcahy, 2010).  IBD creates a method of 

technology commercialization by forming a new joint-venture company that requires workers, 

and thus achieves public benefit as defined by Mulcahy.  Additionally, the Smart Grid CoLAB 

will create innovations in a domain that has societal impact (Smaby, 2010). 

 

The actual design of the Innovation by Design (IBD) model follows specific guidelines presented 

by the public-private partnership (PPP) literature. In review, Rausser and Stevens (2009) 

suggested the public partner look internally to determine what the real objectives of the PPP are 

before seeking a partner, and that the public sector partner should seek out the industry 

participant(s) (Mitchell, 2010).  The IBD model does this by selecting the domain and process of 

the engagement, and then seeking out industry collaborators. 
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The development of Innovation by Design (IBD) as a separate entity from the University, one 

that exists under its own legal framework, aligns with principles provided by the public-private 

partnership literature (Aziz, 2007).  In addition, the two year time-to-market target serves as a 

performance benchmark that the CoLAB can be judged upon.  Yet, the lifecycle of public-private 

partnerships outlined by Rausser and Stevens (2009) does not match up with the theoretical 

progression of IBD CoLABs.  The biggest disconnect is that Stage One of the public-private 

lifecycle, where participants negotiate allocation of front-end control rights and back-end 

property rights (see Figure 6), occurs after the parties have already begun to work together in the 

IBD model (see Figure 3).  The search for a solution to a market need through the drill down 

process precludes the signing of a joint-venture agreement allocating control and property rights.  

In Rausser and Stevens’ (2009) model, Stage One happens first, and the difference between their 

model and the IBD model partially explains why the Smart Grid CoLAB has hit a stagnation 

point. 

 

The power of collaboration is one of the major advantages of the Innovation by Design (IBD) 

model, and a characteristic that finds strong support in the public-private partnership literature.  

Beyond directly and indirectly addressing several technology commercialization barriers, 

collaboration through a CoLAB is a way to internalize transaction costs and develop technology 

that cannot be transferred because of  low codifiability, low teachability, high complexity, and 

high system dependence (Wood, 2009).  Members are able to expand their capabilities by 

supplementing their own weaknesses with the strengths of others, and vice versa (Gee, 1993).  

Sigel et al. (2003) specifically state that universities can only achieve successful technology 

commercialization through cooperative efforts with the private sector. 

 

Interview data reflected the importance of collaboration, as several respondents suggested the 

aspects of collaboration were a benefit of IBD and one of the main reasons they were interested 

in the concept.  Mitchell (2010) crystallized the concept when she described the idea of 

developing technology and handing it off to industry as “insane.” Instead, she said it was critical 

that a space where collaboration can happen between industry and the University, such as IBD, 

be created so the transition from university intellectual property to industry product is more 

seamless. 
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The joint-venture spinout (JVSO) literature speaks more directly to the governance structure of 

Innovation by Design (IBD), and the power of such an agreement.  While JVSOs are not directly 

applicable to IBD as presented in the literature, the agreement between the corporate partner and 

the professionally managed venture capital limited partnership that represents the University of 

Minnesota Foundation is very similar.  First, the power of the JVSO is best presented by the 

Smart Grid CoLAB.  Amin is a star faculty member.  His knowledge of the smart grid is an 

intangible asset that cannot be transferred into a wealth-creating structure, such as a university-

backed spinout (Wright, Vohora, & Lockett, 2004).  Therefore, Amin requires a JVSO structure 

which he can take part in, but not be in control of, and to transfer his intangible asset – 

knowledge of the smart grid.  Again, interview remarks spoke directly to this point.  IBM 

representatives stated they had wished the ideation, the beginning piece of the collaboration, had 

gone on longer because they needed more time with Amin.  This statement represents the need 

the corporate partner has for the faculty, and why it is so important the faculty stays engaged 

through a JVSO structure. 

 

A joint-venture spinout governance structure is a type of equity joint-venture agreement, one that 

corporations are familiar with (Wright, Birley, & Mosey, 2004).  Thus, it makes sense that 

Innovation by Design (IBD) would pursue this type of agreement.  Yet, as clearly stated by IBM 

representatives in regards to the Smart Grid CoLAB, they were not comfortable with a joint-

venture agreement and would instead prefer a joint-development agreement.  It is not clear if this 

would be a common response by corporations, but it is not without precedent.  The case study 

presented in the literature review that describes a joint-research agreement between Washington 

University and Monsanto is similar, and could be an alternative way forward. 

 

Finally, Innovation by Design (IBD) improves the alignment of motivations among CoLAB 

participants by using the joint-venture spinout (JVSO) structure.  As compared with Figure 8, 

where only the faculty and industry participant pursue financial gain but the technology transfer 

office does not, the JVSO makes financial gain a motivator for all participants.  This occurs 

because the technology transfer office is replaced by a professional venture capitalist who is 

overseeing an investment for the University of Minnesota Foundation.  As a result, the venture 

capitalist is most concerned with financial return, aligning all stakeholders’ motivations.  
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Interview comments captured this alignment as nearly all interviewees mentioned financial gain 

and return on investment as an advantage or incentive of IBD during their interviews. 

Future Research 

The discussion section suggests that future researchers studying joint-venture spinouts would be 

advised to dedicate efforts to creating a deeper understanding of the division of equity in joint-

ventures between universities and industry.  Specifically, case studies of joint-ventures and the 

process that led to the final ownership agreement would be especially enlightening.  Mitchell 

(2010) commented that looking at joint-ventures between philanthropic organizations and life 

sciences companies might provide insight into equity divisions between public and private 

entities. 

 

Another area that would benefit from additional research is the development process of public-

private partnerships (PPP) in technology commercialization.  While the literature on PPP is 

limited in general, it was virtually non-existent in regards to case studies concerning universities 

partnering with industry to transfer technology intellectual property.  Given the current focus by 

the government on making universities the engines of economic growth, this area of research 

will only grow in importance. 

 

Two other universities have models similar to Innovation by Design (IBD).  They are the 

Chiuchiarelli Foundation New Venture Center at the University of San Francisco and the 

Institute for Advancing Medical Innovation at the University of Kansas (Mitchell, 2010)8.  

Research dedicated to understanding their business models and how they operationally work 

could perhaps shed light on developing the IBD model further. 

 

One final area that would benefit from additional research is identifying when spinouts are not 

the appropriate form of technology commercialization.  Wood (2009) suggests technology that 

has low asset specificity and low risk of opportunism by commercialization partners in the 

transaction would be better suited for licensing.  In short, he suggests that the transaction costs of 
                                                 
8 UTEK Corporation, a venture that started at the University of South Florida, is another example of an approach to 
technology commercialization that shares some similarities with the Innovation by Design (IBD) model.  
Specifically, UTEK acts as a technology commercialization market-maker, which IBD also does when it identifies 
and approaches corporate partners for CoLABs. 
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technology commercialization are the driving factor for the selection of the technology transfer 

structure.  Beyond Wood’s article, few other articles directly addressed what the appropriate 

form of technology commercialization is for different technologies. 

 

Section 6  Recommendations 

Overall, the author strongly encourages Innovation by Design (IBD) stakeholders to continue 

pursuing the Smart Grid CoLAB as a proof-of-concept project.  The literature and data from 

interviews suggest IBD is a public-private partnership that uses a joint-venture structure, and 

stakeholders understand the basic strengths of the model.  Mitchell (2010), the technology 

commercialization expert from Kauffman Foundation, concurred that IBD is important because it 

creates a place where industry and star faculty can collaborate and innovate.  In addition, three 

mega-trends are converging right now that make this type of model possible.  These trends are 

the reduction in the allocation of financial capital to research and development within 

corporations; the need for universities to develop alternative streams of revenue; the demand 

from government for universities to take a leadership position in regional economic development 

(Mitchell, 2010; Mulcahy, 2010; Subcommittee on Industry-University Partnerships, 2008). 

 

Interview comments were especially compelling in regards to moving forward with Innovation 

by Design (IBD).  IBM representatives stated, “…if there was some way to get a little more 

defined, I wouldn’t hesitate to get involved,” and “Very exciting idea… I am still bullish on the 

[IBD] concept” (Brech, 2010; Mattson, 2010).  Amin also mentioned his desire to continue with 

the project.  Mulcahy, Vice President for Research at the University of Minnesota, summed it up 

best. “Look historically at break-through ideas, especially in [the] academy, [they] are always 

met with resistance.  …[IBD] challenges we face now and going forward, we should recognize 

them, but not let them stop us” (2010). 

 

While the model is designed appropriately and continues to benefit from the support of 

stakeholders, Innovation by Design (IBD) has operational problems that must be addressed.  The 

author has developed a list of recommendations for IBD leadership and collaborators to consider 

and implement.  Some recommendations speak generally to the IBD model, others speak directly 

to the Smart Grid CoLAB. 
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Make the star faculty member the driving force of the CoLAB 

The joint-venture spinout (JVSO) literature specifically highlights the central role a star faculty 

member plays in technology commercialization.  Interview remarks around questions regarding 

the collaboration process and interest in Innovation by Design (IBD) suggested the same thing.  

Yet, in the case of the Smart Grid CoLAB, Amin was instructed not to drive the process.  Rather, 

IBM was asked to champion the effort, which they resisted.  Going forward in the Smart Grid 

CoLAB, and in future CoLABs, the star faculty needs to take the lead in establishment of the 

domain, selection of the business model and the collaboration partners, and in the design of the 

JVSO contract.  Innovation by Design leadership can act as a support mechanism to enable the 

star faculty to competently perform these tasks, but IBD cannot act like a Creative Arts Agency 

and govern the process. 

Return on investment should be the common goal after selection of domain 

Nearly all interviewees mentioned return on investment as being an important performance 

aspect of Innovation by Design (IBD), but some also made comments suggesting alternative 

motivations such as, “It makes a real difference in society” (Amin D. S., 2010).  This alternative 

motivation of helping the common good is appropriate given the University’s mandate and 

participation in IBD, but it also introduces uncertainty into the minds of IBD stakeholders by not 

clearly defining the purpose of a CoLAB. 

 

To eliminate this uncertainty, Innovation by Design (IBD) leadership and the star faculty should 

select a domain that is of interest, and use “impact on society” as one of the parameters for 

selection.  Past that point (see Figure 3), return on investment (ROI) should become the primary 

purpose of the CoLAB for three reasons.  First, the joint-venture spinout agreement will align 

motivations under ROI as outlined in the “Discussion of Innovation by Design Model” section.  

Second, interviewees stated that since University faculty and students self-select for IBD, they 

will likely be comfortable with industry and the concept of ROI.  Potential participants that are 

not comfortable with collaboration with industry and using ROI as measurement should simply 

not participate in IBD.  Third, ROI is a useful performance benchmark, and it still allows for 

multi-disciplinary efforts.  It may actually encourage collaboration, one of the key characteristics 

of IBD, among CoLAB participants to increase performance. 
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Use the jointventure structure to unite and govern CoLABs 

Despite the concerns voiced by IBM representatives during interviews over the joint-venture 

structure (JV) of the Smart Grid CoLAB, and their preference for a joint-development agreement 

in its place, star faculty and Innovation by Design (IBD) leadership should continue to pursue a 

JV structure.  The reason for overriding the IBM representatives’ concerns is that it is critical 

that all CoLAB participants’ motivations be aligned under one purpose.  The JV structure does 

this by focusing all participants on return on investment.  The JV also ensures that intangible 

assets are maintained within the collaboration, and transaction costs are internalized causing risk 

reduction.  Additionally, the JV creates a mechanism through an equity position for the 

participant to stake ownership over a piece of the collaboration, and reap the financial benefits 

that could potentially come as a result of the CoLAB’s success. 

 

When negotiating the control rights and back-end property rights of the joint-venture (JV), 

participants should be aware of the risks they face and the corresponding JV structure that is 

most appropriate to handle those risks.  Das and Teng state, “Relational risk is the risk of 

unsatisfactory interfirm cooperation; performance risk is all other factors that adversely affect 

alliance performance” (1999, p. 52).  The authors’ guidelines suggest a CoLAB JV uses 

knowledge as its primary resource and faces performance risk.  Therefore, a contractual 

agreement that emphasizes productivity, as opposed to security or control, would be most 

appropriate.  Put simply, the contract should set performance benchmarks and eliminate internal 

learning barriers (Das & Teng, 1999). 

Create something tangible before negotiating jointventure agreement 

It is sensible to assume the closer a CoLAB gets to a tangible business model with actual 

products and services, the easier it would be to understand what each participant’s required 

investment would be to make the joint-venture successful.  While the literature did not speak 

directly to the division of equity, Burrington (1993) did note that ownership should reflect the 

investment made in the joint-venture (JV).  Therefore, the negotiation of the JV should take 

place once the participants have a thorough understanding of the business model and their 

required contribution to justify their equity claim.  One could think of this as Stage One of 

Figure 6 overlapping with “Market-driven business case is created/joint venture agreement is 

negotiated and signed” in Figure 3. 
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While not stated during interviews, University participants are concerned about “the potential for 

self-interest on the part of the industry partner…” (Wright, Vohora, & Lockett, 2004, p. 306).  

This concern only increases as the collaboration gets closer to something tangible.  Yet, the risk 

of any CoLAB party taking advantage of their access to the knowledge of the collaboration is 

remote, because no one party is capable of commercializing the technology, product, or service 

on their own due to intangible assets.  That is why they are part of the CoLAB.  Once the 

CoLAB develops an idea to the point where industry representatives can take it back to their 

corporation leaders so a go/no go decision can be made, then it is appropriate to begin 

discussions on the allocation of front-end control rights and back-end property rights through a 

joint-venture (Rausser & Stevens, 2009). 

Find another collaborator to bring financial capital to the Smart Grid CoLAB 

The last recommendation was developed after Smart Grid CoLAB participants stated in 

interviews their inability to provide needed capital investment for the CoLAB to continue.  

Assuming that the CoLAB developed a joint-venture agreement, an outside investor who only 

provides financial capital could be allowed to invest in the joint-venture in exchange for an 

equity position.  Certainly, several funding sources could and should be considered, but an angel 

investor with ties to the University, who has experience in electric utilities or related industries, 

might provide the right investor profile.  Figure 13 presents a brief angel investor profile (Rao, 

2009, p. 127). 

 

Figure 13: Angel Investor Profile 

Investment characteristic  Profile trait 
Preferred stage of investment  Idea; Seed 

Preferred control (ownership) 
Low; If investor has previous executive 
experience may look for larger equity 
position 

Required return on investment  Low; Market for financial professionals 

Credibility in market 
None; Low; Credible if investor has previous 
experience in related business/industry 

Investment criteria 
Diverse range ‐ dependent on individual 
investor 
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The Telecom case presented a joint-venture spinout (JVSO) that was able to raise additional 

capital beyond the financial investment made by the university and Broadband.  The capital 

source was a venture capitalist (VC).  The authors of the case study suggest that the credibility 

the JVSO enjoyed from being backed by both industry and the university assisted in the securing 

of the VC’s financing (Wright, Vohora, & Lockett, 2004).  It is not unreasonable to think the 

Smart Grid CoLAB would also benefit from increased credibility due to the CoLAB partners, 

and thus would be more likely to succeed in securing additional financial resources from new 

equity investors. 
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Appendix A 

List of interview questions 
Note: Not all interviewees were asked same set of questions, but were asked a subset of the 
questions based on their interaction with IBD and interview time constraints.  Some questions 
were asked to provide background information for the author. 
 
Pre-Collaboration 

• What has been your past experience in trying to commercialize technology from 
universities? 

• What do you perceive to be barriers to commercializing technology from universities? 
o From the University of Minnesota? 

• Tell me how you got involved with IBD. 
• In your opinion, what are the benefits of the IBD model? 
• Why were you interested in pursuing the IBD collaboration? 

o Did anything cause you to hesitate before agreeing to participate in IBD? 
• Please describe how you recruit companies that might be interested in IBD. 

 
During Collaboration 

• What was your perception of the other participants in the collaboration? 
o What was your perception of the IBD leadership? 

• What were your main concerns during the beginning stages of the collaboration? 
• What could have made the process better? 

 
Post-Collaboration 

• What problems does the IBD model create? 
• What would incentivize your participation in the IBD collaboration? 
• What were the strengths of the collaboration? 
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Appendix B 

Interviewee Biographies 

Massoud Amin 
Director and Honeywell/Harold W. Sweatt Chair in Technological Leadership 
Director of Graduate Studies, Master of Science in Security Technologies 
Technological Leadership Institute 
Professor, Electrical and Computer Engineering 
University Distinguished Teaching Professor 
University of Minnesota Institute of Technology 
 
Education: B.S. and M.S., electrical and computer engineering, University of Massachusetts-
Amherst; M.S. and D.Sc., systems science and mathematics, Washington University in St. Louis. 
 
Research: Global transition dynamics to enhance resilience, security, and efficiency of national 
critical infrastructures, including energy, communications, transportation, and economic 
networks; theory and application of self-healing controls including reconfigurable and self-
repairing designs, system optimization, and differential game theory for aerospace, energy, and 
transportation applications. 
 
Consulting/Corporate Experience: Electrical Power Research Institute, McDonnell Douglas, 
NASA-Ames Research Center, Rockwell Int’l, Boeing, MEMC Electronic Materials Inc., 
Electronics & Space Corp., United States (U.S:.) Dept. of Defense, U.S. Air Force, U.S. Army 
Research Office, U.S. Dept. of Energy, National Science Foundation, National Governors’ 
Association, White House Office of Science and Technology Policy, and the US National 
Academy of Engineering. Led national, post-9/11 utilities' infrastructure security R&D. 

Brad Brech 
Distinguished Engineer 
IBM 
 
Brad Brech is a Distinguished Engineer in the Systems and Technology Division of IBM.  He 
leads the Energy Management Technology Design Team, which is defining cross-IBM Energy 
Management Solutions for Data Centers.  He co-leads the Intelligent Buildings technical team 
developing building and campus level solutions. 
 
Brad is a member of the IBM Academy of Technology and a leader in several Technical vitality 
groups within IBM.  He holds several patents, writes technical articles, and speaks at industry 
events. Since joining IBM in 1982, after graduation Steven’s Institute of Technology in New 
Jersey, he has worked on most aspects of system from ship design to application development.  
His current focus is on Energy Efficient Data Centers and Intelligent Buildings. 

Steven Goldstein 
President and CEO 
University of Minnesota Foundation 
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Steve Goldstein graduated from the University of Minnesota in 1973 with a degree in history and 
began a 13-year career with Carmichael-Lynch Advertising, where he eventually became senior 
vice president. He then served as vice president and general manager of WCCO Radio in 
Minneapolis.  
 
In 1992, Goldstein co-founded Colfax Communications, where he acquired, operated and 
subsequently sold 17 major market radio stations. In 1997 he became chairman of Internet 
Broadcasting, a national network of television Web sites with partners Hearst Corporation, 
Washington Post Newsweek, McGraw Hill and CNN. About the same time he became involved 
in venture capital with St. Paul Venture Capital and subsequently launched Quatris Fund, an 
early stage venture fund, in 2000.  
 
Goldstein also has extensive volunteer nonprofit experience, including serving as national 
president of the University of Minnesota Alumni Association in 1989-1990. He was on the 
boards of the Walker Art Center, Blake School, The Greater Twin Cities United Way, The 
Minneapolis Foundation and other organizations. He is currently a trustee of the Bush 
Foundation.  
 
Goldstein has been a trustee of the Foundation since 2000 and vice president of strategic 
initiatives since 2005, focusing on developing new revenue streams to support the University’s 
goal to become one of the top public research universities in the world. 

Mostafa Kaveh 
Professor 
Associate Dean for Research and Planning 
University of Minnesota Institute of Technology 
 
Education 
Ph.D., EE, 1974, Purdue University, West Lafayette, IN, United States 
M.S., EE, 1970, University of California, Berkeley, CA, United States 
B.S., EE, 1969, Purdue University, West Lafayette, IN, United States 
 
Area of expertise: Signal and image processing, wireless communications 
 
Honors/Awards: Fellow of IEEE; Society Award, IEEE Signal Processing Society; Centennial 
Chair in Electrical and Computer Engineering; Outstanding Electrical and Computer Engineer 
Award, Purdue University 

Paul Mattson 
IBM 
 
Paul Mattson is a member IBM’s System and Technology Group’s Strategic Alliances Team 
working on partnerships, technology licensing, acquisition and divestiture proposals.  He began 
this role in November 2007.  Previous roles include Solution Segment Leader for the areas of 
Basic Research and Discovery and Health Analytics for IBM’s Information Based Medicine 
group and software development manager in IBM’s Software Group where he focused on the 
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development and delivery of the WebSphere Application Server.  Over a 28-year career Mattson 
has served as software engineer, architect and development leader/manager for many hardware 
and software technologies across several platforms ranging from hand-held operating systems to 
enterprise server product lines to middleware.  He has served in several IBM locations. 
 
In 1981 he graduated from Luther College in Decorah, Iowa with a BA in computer science and 
a BA in mathematics.  He later earned an MS degree from the University of Minnesota in 
computer science.  In June 2000 Mattson graduated from a one-year resident education program 
in the Management of Technology from the MIT Sloan School of Business and received a MS 
degree in the Management of Technology.   
 
He is a member of the adjunct faculty at Augsburg College teaching in the MBA program, 
visiting instructor at Luther College teaching in the Economics and Business department, 
member of the Board of Governors for the MIT Sloan Fellows Program in Innovation and Global 
Leadership, and member of the Advisory Board for the Institute for Technological Leadership at 
the University of Minnesota.  He recently was confirmed as a founding faculty member for the 
University of Minnesota – Rochester’s new signature graduate program in Bioinformatics and 
Computational Biology looking to contribute in the areas of leadership and business venturing. 

Lesa Mitchell 
Vice President, Advancing Innovation 
Ewing Marion Kauffman Foundation 
 
Lesa Mitchell is a vice president with the Kauffman Foundation. She has been responsible for the 
Foundation’s frontier work in understanding the policy levers that influence the advancement of 
innovation from universities into the commercial market and the new relationships between 
disease philanthropy and for profit companies.  
 
Under Mitchell’s leadership, the Foundation is defining and codifying alternative 
commercialization pathways, and identifying new models to foster innovation. Mitchell was 
instrumental in the founding of the Kauffman Innovation Network/iBridge Network, the 
Translational Medicine Alliance, the National Academies-based University–Industry Partnership 
and leader in the replication of innovator-based mentor programs across the U.S.  In addition, 
Mitchell serves on the boards of Gazelle Growth in Denmark, the University of Kansas Institute 
for Commercialization and is an advisor to the Institute for Pediatric Innovation.  
 
Prior to joining Kauffman, Mitchell spent twenty years of her career in global executive roles at 
Aventis, Quintiles, and Marion Laboratories and ran an electronic clinical trials consulting 
business in support of global pharmaceutical clients. 

Tim Mulcahy 
Vice President for Research 
University of Minnesota 
 
R. Timothy Mulcahy was appointed Vice President for Research at the University of Minnesota 
on February 1, 2005. As Vice President for Research he is responsible for the oversight and 
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administration of an externally-funded research program of more than $600 million on the five 
campuses of the University of Minnesota system 
 
Mulcahy has primary responsibility for the overall vitality of the University-wide research 
environment, including supporting evolution of new research, maintaining a competitive research 
infrastructure, developing and managing campus-wide research policies, and overseeing 
administrative management of all sponsored research activity. He is also responsible for 
technology commercialization activities at the University and for the administration of regulatory 
offices associated with research. 
 
Since assuming his responsibilities as Vice President for Research, Mulcahy has initiated a series 
of programs and organizational changes designed to enhance commercialization of University-
based technologies, invigorate the formation of new spin-off companies based on university 
research, and enrich university-business relations. These efforts have led to the reorganization of 
the University’s technology transfer activities into the new Office of Technology 
Commercialization, with its twin Licensing and Venture centers, and the creation of the 
Academic and Corporate Relations Center, which provides relationship management services 
and concierge-like access to University resources to local, national and international businesses, 
non-profits, and governmental agencies. 
 
Prior to his appointment at the University of Minnesota, Mulcahy served as Associate Vice 
Chancellor for Research Policy at the University of Wisconsin-Madison (UW) from 2002 to 
2005. In that capacity he was responsible for coordinating research policy development and 
implementation for the campus, and overseeing campus-wide compliance with federal research 
regulations. From 1996 to 2002 he served as Associate Dean for the Biological Sciences at UW 
and had administrative responsibility for the research and graduate education activities of some 
40 departments or programs, 676 faculty, and 1,690 graduate students in the biological sciences. 
 
Mulcahy earned his bachelor's degree in biology from the University of Rochester in 1973 and 
his doctorate in pathology and radiological sciences from the University of Wisconsin-Madison 
in 1979. In 1981 he joined the faculty of the Experimental Therapeutics program at the 
University of Rochester Cancer Center. In 1985 he was recruited to the University of Wisconsin, 
where he achieved the rank of full professor in 1991. 
 
His research has focused on cancer biology with an emphasis on the development of novel 
therapeutic approaches and on the molecular mechanisms of tumor cell resistance to 
conventional chemotherapy. His research has spanned the spectrum from bench research to 
clinical trials. His laboratory group is recognized for its expertise in the regulation of two key 
genes involved in critical cellular protection pathways. He has trained numerous graduate 
students, postdocs, and medical fellows, and has published more than 85 research papers in peer-
reviewed journals. 

Gary Smaby 
Director/Collaborative Innovation 
University of Minnesota (2008-2010) 
Program Architect 
University of Minnesota Innovation by Design Pilot (2006-2009) 
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Following a successful ten-year entrepreneurial career, Gary Smaby joined the Minneapolis-
based investment banking firm of Piper Jaffray in 1982 as a vice-president and senior analyst to 
set up an emerging technology group. At Piper, Mr. Smaby built an international reputation as a 
leading Wall Street analyst in the information technology sector, encompassing a broad spectrum 
from high-performance workstations and supercomputers to networking and decision support 
systems. He was promoted to Managing Director, Technology Research in 1986. In 1988, Mr. 
Smaby left Piper to join the New York investment firm of Needham and Company as Managing 
Director. Throughout his career, he has been widely quoted in such national publications such as 
Wall Street Journal, New York Times, Fortune, and Business Week. He has also been a keynote 
speaker at major industry conferences, seminars and forums.  
 
Smaby Group was formed in 1989 to deliver strategic advisory services to Cxx-level executives 
at technology market leaders like AT&T, HP, IBM, and Intel, as well as to high-profile 
entrepreneurs. During the 1980s, Smaby Group offered an array of specialized market 
intelligence and strategic advisory services designed to keep clients abreast of the emerging 
trends that were shaping the technology landscape. In 2000, Gary broadened the scope of Smaby 
Group’s core business by joining three former CEOs to create a seed-stage venture capital fund 
called Quatris, in partnership with the venture arm of what is now St. Paul Travelers Insurance.  
Mr. Smaby continues as its sole managing partner. He has served on the boards for numerous 
venture start-ups and is currently board chair for two Quatris portfolio companies, Algos and 
Iconoculture. 
 
From 2004-09, Smaby took on a complementary role as managing director of the innovative 
Ventures Enterprise MBA program at the University of Minnesota’s Carlson School of 
Management's and continues as its VC-in-Residence. He served for five years on the external 
advisory board for the Deep Computing Institute at IBM TJ Watson Research Laboratory In 
2009, spent three months as a Visiting Scholar at the California Institute for Information 
Technology and Telecommunications (CALIT2) at the University of California - San Diego 
(UCSD). In the fall of 2009, he became a Senior Fellow at the University of Minnesota’s 
Technology Leadership Institute. 
 
His non-profit trustee and advisory board activities include the Nobel Peace Prize Forum 
Executive Committee, the University of Minnesota’s Center for Spirituality and Healing, the 
Science Museum of Minnesota (emeritus trustee and current chair of the Investment Committee), 
and Northern Lights, an emerging arts organization. In 2003, Gary was president of the 
Minnesota Venture Capital Association. 
 
Mr. Smaby is a 1971 Cum Laude graduate from St. Olaf College. 
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