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ABSTRACT 

 

Technology Transfer has grown in importance as more university developed technology is 

reaching commercialization to the benefit of numerous stakeholders.  However, 75% of university 

patents are never licensed for development.  Often cited is the need for a product that will rapidly 

generate a positive cash flow.  Universities have an additional opportunity.  They can work to link 

experiential learning  courses with their technology portfolios to conduct activities like 

prototyping, market research, and market testing and work with social entrepreneurs to help 

launch technologies that may prove to be both beneficial to society and to a commercial operation 

while  educating students.   
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INTRODUCTION 

 

ocial entrepreneurship, experiential learning (EXL), and technology transfer are three leading trends that 

have been studied widely in the past two decades.  Each has led to changes in the traditional university 

model and to new opportunities.  In this paper we build a model positing that by effectively combining 

these three areas, universities will find numerous opportunities that, in addition to producing better educated and 

trained university students, could 1) better utilize university resources, 2) provide new goods and services to 

underserved populations, and 3) foster new companies and service organizations.   The combination of these three 

areas can help to alleviate many of the primary bottlenecks in getting technology to market: missed opportunities in 

research, design, development, and deployment. 

 

At his inauguration, the new President of the Massachusetts Institute of Technology, L. Rafael Reif 

addressed the challenges of university research and the potential contribution to society.  Reif stated “Society 

continues to need what the residential research university does better than any other institution.” He cited 

universities’ ability to “incubate brilliant young talent, and create the new knowledge and innovation that fuel our 

society.” He further added that “the pressures of cost and the potential of new technologies are presenting all of us in 

higher education with a historic opportunity: the opportunity to better serve society by reinventing what we do and 

how we do it. It is an opportunity we must seize.” (Chandler, 2012) 

 

The majority of university-generated innovations fail to leave the academy.  One reason is lack of 

institutional support, a critical component of technology transfer, particularly for social entrepreneurship 

technological innovations.  A discussion of the literature and the three constructs of this integrative approach are 

presented. 
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LITERATURE REVIEW 

 

Social Entrepreneurship 

 

The construct of social entrepreneurship has survived multiple attempts at definition, including the effort to 

create social value (Peredo & McClain, 2006), the pursuit of social change (Roberts & Woods, 2005), attempting 

change in the social sector and willing to assume risks to accomplish that change (Dees, Emerson, & Economy, 

2001), vision driven problem solving groups (Bornstein, 2004), and non-profit organizations who bring about social 

transformation by altering the public perception of social issues (Alvord, Brown, & Letts, 2004).  Employing 

innovation as a unit of analysis, Dart (2004: p. 13) defined social entrepreneurship as “an encompassing set of 

strategic responses to many of the varieties of environmental turbulence and situational challenges that nonprofit 

organizations face.”  Bloom and Dees (2008) take defining social entrepreneurship a step farther when they aver that 

social entrepreneurs are trying to solve the underlying problems, not just relieve a problem’s symptoms.    

 

The early origins of social entrepreneurship emerged from two different sources with two different 

meanings.  First, the term was utilized to emphasize income generation by not-for-profit ventures (Light, 2005).  

Second, the term referred specifically to the finding and solving of societal problems (Ashoka, 2006).  Perhaps Mair 

and Marti (2006) integrated these two ideas most successfully when they defined social entrepreneurship as the 

innovative use of resources to explore and exploit opportunities that meet a social need in a sustainable manner.  The 

individual most credited with establishing the first theoretical clarification of social entrepreneurship was Dees 

(1998) who outlined three primary components of the construct:  Recognition and pursuit of new opportunities to 

create social value, continuous engagement in innovation and modification, and bold action taken without accepting 

perceived extant resources.  It then follows that social entrepreneurs are mission driven, addressing social problems 

through innovativeness and risk-taking (Sullivan Mort, Weerawardena, & Carnegie, 2003). 

 

A parsimonious yet comprehensive definition of a social entrepreneur was put forth by Vega & Kidwell 

(2007: p. 16) who said the social entrepreneur is “an individual who addresses a serious societal problem with 

innovative ideas and approaches that have not been tried successfully by private, public, or nonprofit sector entities.”  

They go on to recognize that addressing societal problems cannot be undertaken without assuming an element of 

risk, or put another way without capital resources. The distinction to be made between traditional entrepreneurs and 

social entrepreneurs centers on the expected return.  Being market driven, traditional entrepreneurs seek profit 

through the pursuit of opportunities for new goods and/or services through the formation of new relationships 

(Eckhardt & Shane, 2003).  The ultimate goal is a sustainable return on investment.  Social entrepreneurs, however, 

seek to correct a societal ill, with returns ultimately benefitting society (Hibbert, Hogg & Quinn, 2005).   

 

Paralleling the field of entrepreneurship itself (Vega & Kidwell, 2007), social entrepreneurship has yet to 

reach an acceptable critical mass with relationship to theory development and wide-spread acceptance.  However, it 

is increasingly being differentiated from private, public, and nonprofit sectors through the elements of innovation 

and risk.  Based on the volumes of journal cites and other related publications, the field is growing in both practice 

and research. 

 

As previous researchers have noted, social entrepreneurs may be found in at least three different sectors of 

the economic environment.  These sectors include the for-profit arena where an innovative activity with a social 

purpose is actually a commercial venture (Dees & Anderson, 2003), the nonprofit arena, and a hybrid sector that 

mixes the for-profit and nonprofit approaches (Dees, 1998; Austin, Stevenson, Wei-Skillern, 2006).  In the nonprofit 

sector a clear dilemma presents itself.  If the organization is mission driven (Dees, Emerson, & Economy, 2001) to 

alleviate the oppression of some social ill, or at least somehow lessen its effect, accomplishing this mission 

successfully is many times the only goal of consequence for the social entrepreneur, what some have referred to as a 

SROI, or a social return on investment (Vega & Kidwell, 2007).  However, there is also tension that results from the 

need of the entity to provide some kind of return to its backers (Galpin & Bell, 2010), or a tangible ROI.    
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Technology Transfer 

 

Roessner (2000) defines the concept of technology transfer as the movement of know-how, technical 

knowledge, or technology from one organizational setting to another. In the United States, the concept of technology 

transfer took on significant importance in 1980 with the passing of the Bayh-Dole act.  The Bayh-Dole act created 

incentives for universities having government-funded research to patent technologies developed on their campuses 

and actively seek licensing opportunities to commercialize their intellectual property.  In the years quickly following 

1980, the US congress passed eight major policy initiatives dealing with technology transfer and the means of 

promoting it while similar trends have occurred in other nations (Lederman, 1994; Fujisue, 1998; Licht & Nerlinger 

1998).  European countries are also increasing the political pressure on their universities to raise research funding 

from industry and contribute actively to industrial innovation (Arnold et. al., 2006).  While changing the model at 

many universities, such activities have yielded a number of benefits. 

 

As early as 1996, the Association of University Technology Managers (AUTM) reported that technology 

transfer programs are integral to an academic institution’s mission:  education, research and public service. (AUTM 

1996)  The Bayh-Dole act reduced federal funding for research activities, but this had the effect of incentivizing 

universities to seek alternative funding streams, largely from private industry (Lipinski et. al. 2008).   While 

obtaining funding via licensing agreements with private industry has not been without controversy, with such 

concerns being raised even prior to the enactment of Bayh-Dole (Mowery et. al. 2004), clearly a number of 

successful technologies and new companies have been nurtured via the university technology transfer process.  For 

example, Carnegie Mellon University, in Pittsburgh, PA reports that 34% of the companies created in the state of 

Pennsylvania in the past five years (2007-2012) are based on university technologies (http://www.cmu.edu/startups 

accessed 8/26/2012). 

 

There have been differing levels of success by universities and their technology transfer efforts (Phan & 

Siegel, 2006; Porter, 2003; Porter & Stern, 2001; Etzokowitz et. al., 1998).  One issue is that university technology 

transfer programs often do not produce immediate results for a region.  However, many programs result in a long 

term impact on regional growth (Florida & Cohen, 1999). Some geographic regions are more successful at capturing 

the economic benefits of new technologies and adapting to changes in market demand (Furman, Porter & Stern, 

2002; Porter, 2003; Niosi & Banik, 2005). More importantly, Varga (2000) found that the primary factor influencing 

innovation activity is the presence of a university.  When a university engages with a community, new ideas spur 

new opportunities. 

 

Universities are primarily motivated to collaborate with industry by the need to raise additional resources 

required to fund research and other university activities (Cohen et. al. 1998).  This requirement becomes mutually 

beneficial, having positive effects on academic research and private sector innovative activity (Guldbrandsen & 

Smeby, 2005).  While examples abound of the positive effects of technology transfer, one case in point demonstrates 

this well.  In the early 1980s, researchers at the University of California, Davis, under the direction of Dr. Raymond 

Rodriguez, a molecular biologist, began working on improving the quality of rice as a means of trying to alleviate 

the world-wide hunger issues (Lawrence, 2008).  A grant from the state government was instrumental in facilitating 

this research.  Many research directions came from this early work, and eventually, in 1993, Dr. Rodriguez, with 

help from an angel investor, formed a company named Ventria to pursue possible commercial applications of his 

team’s findings.  Several of his former students were involved in the enterprise. 

 

With the assistance of some professional managers added to the firm, particularly Scott Deeter as CEO, the 

list of ideas was narrowed to one or two that would be both a benefit to society and potentially sustainable in terms 

of profitability.  The result was the incorporation of two compounds, lactoferrin and lysozyme, that are naturally 

found in human breast milk. Both were considered natural antibiotics, and the hope was that their production on a 

large scale through rice would help alleviate the problem of children’s diarrhea, estimated to be approximately 4 

billion episodes a year by the World Health Organization (Lawrence, 2008).  After much wrangling with the 

California authorities and rice growers, Ventria eventually landed in Kansas, with a research center in Colorado, and 

has become a viable entity fighting a societal ill while serving stakeholders and university research. 
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However, money is a key determinant in whether or not university technology is licensed and developed.  

Technology entrepreneurs are under enormous pressures from investors, particularly at the early stages to quickly 

produce a product and generate cash-flow.  Such pressure on entrepreneurs has been shown to detrimentally 

influence decision cycles, especially major strategic decisions related to re influenced by investment (Perlow et. al., 

2002).  As such, only about 25% of university patents are never licensed (Kato & Stevens, 2012). The remaining 

75% sit on the shelf. 

 

Experiential Learning  

 

Recent efforts to improve higher education have focused on improving the learning process in education 

through the application of research from the new science of learning.  Of particular interest is the stream of 

experiential learning (Kolb & Kolb, 2005).  The Association for Experiential Education (1994, p.1) defines 

experiential education as a process through which a learner constructs knowledge, value, and skill from direct 

experience.  The concept draws on the work of numerous prominent 20
th

 century scholars who gave experience a 

central role in their theories of human learning and development – notably John Dewey, Kurt Lewin, Jean Piaget, 

William James, Carl Jung, Paulo Freire, Carl Rogers, and others to develop a holistic model of the experiential 

learning process and a multilinear model of adult development (Kolb, 1984).  Based on his book Democracy and 

Education (1916), Dewey is often cited as the originator of experiential learning.  His belief was that education was 

not simply the transmission of facts but the education of the entire person, and he viewed the educational experience 

as involving the teacher and learner engaged in purposive experience (Dewey, 1938). 

 

Experiential learning is a holistic philosophy where carefully chosen experiences, supported by critical 

analysis and synthesis, are structured to require the learner to take initiative, make decisions, and be accountable for 

the results.  This is done through actively posing questions, investigating, experimenting, being curious, solving 

problems, assuming responsibility, being creative, constructing meaning , and integrating previously developed 

knowledge (Itin, 1999).  The teacher is responsible for presenting opportunities for experiences, helping students 

utilize these experiences, establishing the learning environment, placing boundaries on the learning objectives, 

sharing necessary information, and facilitating learning.  The learner is challenged to move beyond what is known. 

(Chapman, McPhee & Proudman, 1995; Itin 1997; Kolb 1984). 

 

THE EFFECTS OF EXPERIENTIAL LEARNING ON ENTREPRENEURSHIP 

 

Learning is a cognitive and social process of knowledge acquisition (Gemmell 2011).  Researchers 

(Armstrong & Mahmud, 2008; Chandler & Lyon 2009; Baum & Bird 2010; Gemmell et al. 2011) have begun 

exploring how the knowledge acquisition process has helped entrepreneurs generate ideas.  Cognitive flexibility is 

one of the keys to creativity and innovation.  Entrenchment inhibits an individual’s ability to innovate (Pinard & 

Allio 2005; Kolb & Kolb 2005; Dane 2010).  Spiro et. al (2003) explains how the use of knowledge in real-world 

settings (such as experiential learning) adds to cognitive flexibility.  In addition to simply training potential 

entrepreneurs with “know how” courses, a study by Clark, Labuzetta, Lawrence, Sahakian and Vyakarnum (2008) 

suggests that teaching risk tolerance may also be desirable and encourage more entrepreneurial activity.  This can be 

conducted through experiential learning. 

 

Politis (2005) explains how entrepreneurs learn experientially through two different transformational 

modes, first by exploiting existing knowledge through testing actions similar to earlier experiences and second by 

exploring entirely new actions.  Holcomb et. al (2009) further demonstrates that entrepreneurs gain tacit knowledge 

through both experience and observing the actions and results achieved by others.  By exposing students to real-

world experiential learning projects and discussing their experiences with groups of other similarly engaged 

students, they will be exposed to both modes of education. 

 

The value of experience cannot be overstated.  The inability of new and small firms to build sustainable 

business models is well documented, as about half of all start-ups last between five and seven years (Kuratko & 

Hodgetts, 2001).  However, 82 % of businesses that lasted at least twenty years were still in business according to 

Birch, Gundersen, Haggerty, and Parsons (1999).  To promote the long-term success of business enterprises, 

researchers in the last two decades have emphasized a sub-discipline of strategy referred to as sustainable strategic 
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management (SSM) (Parnell, 2008).  A working definition of SSM involves the strategies and related processes 

associated with superior performance over time from both a market and environmental perspective (Carraher, 

Buckley, & Carraher, 2008). One factor contributing to the failure of businesses has clearly been environmental 

turbulence (Stead & Stead, 2008).  Many small business founders, as well as seasoned corporate executives, have 

found increasing environmental turbulence to be an overwhelming issue.  While early strategic researchers focused 

on the internal importance of strategy formulation and implementation, SSM stresses the need for firms to 

understand the importance of, and interrelationships with, the people and environments in which the firm operates 

(Stead & Stead, 2008). An emphasis on strategic planning (Steiner, 1979) is one tool to assist firms, particularly new 

ones, in overcoming the trials of environmental turbulence.     

 

Many technologies fail to be developed due to market failures.  This is especially true in a social 

entrepreneurial context where technologies designed to impact the poor are perceived to be plagued by low financial 

returns on investment and high risk.  However, numerous researchers have worked to counter this notion.  Prahalad 

and Hammond (2002) discuss the notion of serving the world’s poor profitably and observe that, in reality, 

consumers at the bottom of the pyramid pay much higher prices for most things than middle-class consumers.  

Therefore, there is a real opportunity for companies with economies of scale and efficient supply chains to capture 

market share by offering higher quality goods at lower prices while maintaining attractive margins.  No enterprise is 

immune from the threat of failure, and adoption of the SSM philosophy is critical to the long-term sustainability of 

any organization operating in a free enterprise system, including nongovernmental organizations (NGOs), 

opportunity seeking firms, and technology transfer based start-ups.  At issue, in particular, is the ability to meet the 

needs of both internal and external stakeholders, including consumers, employees, government regulators, and 

investors (Stead & Stead, 2008).  

 

Experiential learning and technology transfer can help to eliminate the market failure problem.  Students, 

while learning the theory and application of their craft, can help to tackle research, design, development, and 

deployment problems.  This is low risk for universities, because even if the students’ efforts fail, the primary goal of 

learning has still been achieved. 

 

Two EXL Examples: The Small Business Institute and the Invention Evaluation Service 

 

Long before the concept of experiential learning became popular, or even required, the Small Business 

Institute (SBI) was promoting field-based student consulting.  The SBI also promotes and supports research in 

entrepreneurship and small business management, offering conferences, workshops and seminars for both educators 

and practitioners.  The focus of the SBI, however, has always been on rigorous, formatted student consulting 

projects for small businesses and entrepreneurial start-ups. 

 

Both graduate and undergraduate students participate, under the supervision of experienced faculty, in 

business consulting, technical assistance, or feasibility studies for business clients.  The clients are typically charged 

a very low fee or none for the projects, and only a few requirements are necessary.  To qualify for a referral 

program, a client must: 

 

 Have a project that would fit in an academic period (typically a semester); 

 Be willing to meet with the students and provide all needed information (confidentiality statements are 

utilized); 

 And, meet any requirements needed by the specific SBI program that the client is being referred to. 

 

Normally the SBI project is the centerpiece of a stand-alone course.  The SBI provides a text (Cook & Belliveau, 

2008) for the course that addresses each step of the student consulting project.  The primary advantage of any 

experiential learning process is that students are put into an actual situation (in this case, a business problem) that 

requires a specific plan of action to be prepared within a limited time frame.  Other benefits to students of the course 

include the preparation of an industry analysis, working together as a team, preparing and executing a letter of 

engagement, preparing a final report, and presenting that report to the business owner/operator(s).  Students are also 

required to create and maintain a journal throughout the duration of the project.  Specific learning outcomes include: 
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 The steps necessary to develop and facilitate a project plan; 

 The group collaborative process in decision making and project performance; 

 And, how to recognize and conceptualize a complex issue into a clearly written summary. 

 

While EXL programs have a much wider scope, SBI student consulting projects represent an example of 

what a university could do if EXL programs were comprehensively planned to facilitate tech transfer through the 

utilization of student projects.  EXL student teams could work across disciplines to advance technological 

innovations or build implementable models while business students could work in tandem, providing feasibility 

analysis and business consulting. Although not every university has a comprehensive business school, most offer at 

least limited degree programs or course offerings.  One added long-term benefit to a planned EXL program is that 

many SBI consulting projects lead to students opening their own businesses.  Since EXL programs focus on for-

profit and not-for-profit projects, those worthy of advancing past the testing stage need full-time owner/operators to 

be successful.  Entrepreneurially minded students might be willing to take up the cause and carry a new idea 

forward, hopefully becoming a thriving enterprise.    

 

A second example of an ongoing project concerning student involvement in EXL is the Invention 

Evaluation Service IES at the University of the Pacific.  Started in 1999, the IES utilizes new product development 

evaluation models that might not be available to the average new business or nascent business (Weick, 2003).  

While this program is limited to new inventions, products, or processes intended for strictly commercial use, the 

basic concept and approach could be applicable to both for or not-for profit ventures.  Under the direction of faculty 

members from the Eberhardt School of Business, graduate research assistants evaluate new inventions based on a 

new product development model derived from one designed by Cooper and Kleinschmidt (1986).  The model is 

thorough, providing information for the inventors on everything from an initial screening to market launch.  This 

approach could easily be adapted to university innovations, involving both graduate and undergraduate students 

through EXL programs that would be appropriate for each depending on their level of competence. 

 

A NEW MODEL 

 

Social entrepreneurs with institutional support stand a better chance of succeeding in the external 

environment, at least in the short run.  This paper proposes that university innovation can be facilitated through 

student experiential learning, such as the SBI field consulting project, engaging students in the preparation of 

feasibility studies, business plans, or business consulting, providing a link between the academic institution and the 

marketplace.  This added step in technology transfer has the potential to accomplish several things.  About 75% of 

university inventions or creations are never brought to market for a variety of reasons.  Having direct student 

involvement provides an inexpensive method to analyze the potential of a new invention or perform additional 

development of the concept to demonstrate market viability and consumer acceptance.  In addition, the students 

obtain invaluable experience.  The link to social entrepreneurship is made when worthwhile innovations that help 

ameliorate societal ills can be given a thorough vetting period by a cross functional student team versed in not only 

business but other fields.   

 

With the support of the inventors, university technology transfer offices, social entrepreneurs, and 

university departments, a vast quantity of resources can be productively directed at nascent projects.   As such, 

universities will have the opportunity to increase the yield on their intellectual property investments, students will 

gain valuable learning experiences, and society will have the opportunity to benefit from these inventions.  The New 

Model in Figure 1 shows the system for the key stakeholders to cooperate and illustrates the path for social 

entrepreneurs to act as the bridge from the University to commercial and governmental enterprises.  While a social 

entrepreneur may develop and commercialize the product on his/her own, the possibility still exists that they may 

sell or license it to an existing corporation or they could work with a government entity to get the product of service 

to market. 
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Figure 1. The New Model 

 

IMPLICATIONS  

 

The adoption of this model will enable university technology transfer offices to further develop intellectual 

properties in their patent portfolio or allow them to better market their portfolio.  This approach incorporates the key 

tenants of SSM and will be achieved by developing experiential learning opportunities for students.  Programs 

across the university will benefit as science, technology, engineering, and math (STEM) programs, the business 

school, and other departments like communications and the arts all have skills sets that can be tapped to increase the 

value of the patent portfolio.  In return, students will learn valuable skills as they apply their lessons to real-world 

projects.  Social entrepreneurs can also contribute their skills to assist with the development and have the potential to 

benefit as the technologies are advanced or their market potential is more clearly defined.  When 75% of the average 

university patent portfolio goes unlicensed, there is ample opportunity to refine, further develop, and better market 

the existing assets.  Universities will win by receiving more licensing revenue. Community stakeholders will win as 

market ready technologies yield new products and new companies, and the students will win via the skills and 

knowledge that they acquire from the experience. Social entrepreneurs bring an added dimension to the model as 

they will focus on technologies with the potential ameliorate societal ills.  The advancement provided by the student 

groups will increase the potential of success for social entrepreneurs. 
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