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ABSTRACT

To investigate the possibilities for enhanced value creation through technology commercialization at Texas Tech University and Texas Tech University Health Sciences Center, this report includes a study of best practices among university-based technology transfer programs. It includes three major sections: 1) a constraints analysis that identifies impediments to effective technology transfer at TTU/TTUHSC; 2) a best-practices analysis that outlines three stages of technology transfer (invention, documentation, and commercialization) and identifies practices at exemplar universities that can be emulated to overcome constraints and achieve state-of the-art technology transfer; and, 3) a business plan, which, if followed, could theoretically yield $2.7 billion in new value (after 20 years based on a mid-range scenario, to include $368 million in license income; $450 million to inventors and business partners; and $1.88 billion to the local community due to the multiplier effect).

After an extensive review of six years of AUTM data (Association of University Technology Managers, 1998-2003), the 51 top performers in technology transfer were identified, extensive quantitative and qualitative analyses were conducted, and dozens of best practices, which are detailed in this report, were determined. From among the top universities, four were deemed highly comparable for estimating income potential—Texas A&M University, the University of Michigan, North Carolina State University, and the University of Texas at Austin.  (These universities were chosen not solely because they exemplified best practices but because their growth trajectories, resources, and commercialization goals provided the most comparable baselines against which to estimate attainable goals for TTU/TTUHSC.)  

The resulting Possibilities Project has been reviewed and vetted by TTU/TTUHSC faculty and administrators, the TTU Faculty Senate, and members of the community (including University leaders, local business owners, and economic development officials). 
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1. Overview
University-based technology transfer activities foster the development of new knowledge and stimulate economic value creation at many leading universities. Technology transfer provides important sources of revenue and contributes positively to cross-campus collaboration and economic development among the stakeholders in a university’s community. The opportunities are enormous. Presently, however, TTU/TTUHSC is lagging behind comparable universities in the effectiveness of its technology transfer efforts. The purpose of this Possibilities Project is to detail the opportunities that are available to TTU/TTUHSC if it overcomes current constraints, adopts best practices, and pursues a plan of action for becoming a technology commercialization leader.
Technology transfer systems consist of a three-part process that includes invention, documentation, and commercialization. Throughout this document, “TTO” and “TTO process” are used to refer to such systems. Although, strictly speaking, TTO refers to the Technology Transfer Office (sometimes labeled the Technology Transfer Intellectual Property Office—TTIP), technology transfer processes involve activities that go well beyond a university’s Technology Transfer Office and bridge to key stakeholders within the university (faculty, students) and across the communities that surround the university. Over the past several years, in an effort to improve the economic well-being of Texas, the emphasis in technology transfer has shifted from a within-university focus on invention to a community-oriented focus on commercialization. Accordingly, TTU/TTUHSC has been responsive to this trend, recently shifting TTO responsibility from Research Office supervision (with an invention emphasis) to Chancellor’s Office supervision (with a commercialization emphasis).
Conducted within the Chancellor’s Office, the Phase I analysis that supported this shift called for added emphasis on the commercialization aspect of the technology transfer process, and prompted the shift in emphasis and supervision.  This report—Phase II—is the organizing analysis, and is the culmination of approximately 18 months of grass roots and in-depth study to examine the full TTO system at TTU/TTUHSC to provide:  1) an identification of our present constraints; 2) an identification of best practices within the national TTO community; and, 3) an understanding of how best practices initiators can reduce the effects of our constraints to create a 20-year plan to optimize long-term value creation.


Constraints Analysis. Consistent with the constraints-theory method (from the quality movement, e.g., Goldratt, 1994), we have conducted a constraints analysis with input from a specialist panel from TTU/TTUHSC, which has identified six causes (constraints) that drive approximately 50 effects (TTO-disabling situations).  While seemingly simple, these constraints are highly effective, essentially shutting down most technology transfer within the TTU/TTUHSC system.


Best Practices Analyses. We have used both quantitative and qualitative analyses to identify best practices in all three parts of the TTO process (invention, documentation, and commercialization).  The quantitative analysis of the extensive database compiled has revealed key (and previously obscure or unknown) relationships in the TTO process.  It has also identified the universities with practices that can be modeled to improve our management through best-practices emulation.  The qualitative analysis—a second-opinion type of cross checking by the research team—has produced confirming results.  Cumulatively, the best practices identified represent the state of the art in TTO nationally and offer effective means to reduce, nullify, or completely eliminate the negative impact of the constraints identified.


Value-Adding Plan. Using extensive analysis of national TTO data, we estimate that the cumulative effect of removing our constraints using best-practices methods can result, with 10–20 years of focused development, in increasing the value added to the university, the marketplace, and the West Texas economy in the range of $2.1 billion to $3.3 billion yearly—our middle case estimating $2.7 billion annual (year 20) value added, with cumulative value added in West Texas during the 20-year build-out period in the $12 billion range.

Three primary implications of the findings are documented in this report:

1. That an up-front investment in both invention and commercialization parts of the process is required. (The Regents have already authorized $1 million in research support of the invention process, and our plan shows that an additional $1.5 million (3 years); $2.6 million (5 years)
 will be needed to prime the commercialization pump and develop an effective invention(commercialization interface.);

2. That the transition from an invention-emphasis to a commercialization-emphasis must be balanced because our results clearly show that, due to the nature of the work and the workers, best practices which only support invention can kill commercialization, and best practices that enable only commercialization can be fatal to invention; and,

3. That to be effective, TTO management systems must be developed by the administration (assisted by faculty and students) consistent with the best-practices recommendations, and must be implemented skillfully in the near term and run consistently over the long term.

Comments from representative administrators, faculty, and the community (e.g., University leadership, Faculty Senate, various IP Committee members, economic development officials, etc.) suggest the following concerns and caveats that temper and mediate these implications:  1) commitment at the top continuing when administration changes occur; 2) identified funding remaining intact; 3) development of the TTO process, including needed expertise and staff; 4) effective and continued identification of interested investors and the development of new business infrastructure; and 5) faculty belief in the system.

In particular, we make special note that the implementers of this plan (administration, faculty, and students) must find ways to address decisions regarding publish versus patent considerations (i.e., how promptly the market research to determine TTO potential must be conducted, and whether there is an appeals process should an inventor decide to publish versus to engage in technology transfer).  This is a very serious concern because many research sponsors require reporting and dissemination of research results regardless of potential marketability, and delaying publication may affect, or have the potential to affect:  1) the investigator’s ability to attract future research funding; 2) project renewal decisions; and 3) the research records of candidates for tenure and promotion.  In the case of graduate students, questions must be answered, such as:  Would such decisions prohibit publication or submission to Graduate School of theses and dissertations, or their component parts, which could then affect students’ employability?  Finally, there is a timeliness tradeoff: delaying publication may result in a similar research coming to press first, preventing an investigator from publishing his/her findings or, at a minimum, precluding publication in top journals.  This would affect not only faculty and students’ careers, but also the prestige of the university and, as noted within this report, the potential for very substantial research funding.

Accordingly, we note that this report is limited in that it does not prescribe the policies or procedures for effectively addressing the issues; rather, it proposes and documents the pathway toward “possibilities” that can be transformed into policy and strategy by those responsible: all concerned stakeholders.  Therefore, we invite full stakeholder engagement. 
Please also note: While we believe the relationships we have identified are relatively stable and can serve as a foundation for the achievement of remarkable possibilities (hence its name The Possibilities Project), we caution that the best practices identified in this report, which come from other institutions, will need to be adapted to the TTU/TTUHSC setting to be effective.
2. Expanded Executive Summary

The analysis of the Texas Tech Technology Transfer System focuses on three major areas:

· Constraints Analysis

· Best Practices Analysis

· Business Plan

After providing background (§2.1 – §2.3), this expanded executive summary highlights our key findings in each area (§2.4.1 – §2.4.3) and suggests next steps (§2.5).
2.1. Project Origins

This report, labeled the Possibilities Project, was conceived by Vice President of Research Dean O. Smith; in collaboration with Rawls College of Business Dean Allen McInnes; Ronald Mitchell, Bagley Chair in Management; and Tom Lumpkin, Hance Chair in Entrepreneurship, to answer key “WHAT IF” questions:  

“What if TTU/TTUHSC were to be able to discover and enact a new technology transfer process that could provide exceptional new value to all concerned over the long term? What would it look like, and why?” 

Accordingly, in early May 2007, a research team was charged by VPR Smith with the following:

“ . . . that a team from the College of Business (headed by Ronald Mitchell, Bagley Chair; and Tom Lumpkin, Hance Chair) prepare an in-depth analysis, plan, and recommendations for new approaches to managing and creating value from research and innovation at Texas Tech University.  My intention is that the suggested approaches be both comprehensive and effective over the long term . . .”

Subsequently, the Project was joined by Messrs. Corky Dragoo and Dean Smith when it became apparent that this report would provide needed detail and guidance for the acceleration of the TTO (Technology Transfer Office) process as the responsibility was moved to the Chancellor’s office.
2.2. Project Overview

The resulting Possibilities Project Report has answered the “what-if” questions through:  1) identifying the constraints that limit our present process, 2) rigorously analyzing the “best practices” of top TTO programs in the nation, and 3) removing the constraints to creating new value as quantified in a TTO business plan for TTU/TTUHSC.  

TTO processes consist of three major stages: invention, documentation, and commercialization. A key project objective was to analyze the practices that would enable an effective flow of activity through all three stages of the TTO process at Texas Tech. As shown in Figure 2.1, we undertook the analysis beginning with the constraints analysis (A), followed by the best practices analysis (B), which has then led to a business plan for new TTO outcomes (C). This report provides support for these relationships.

Based on the results of our study, we recommend the adoption of a set of the best practices described below. These best practices, selected by administrators in consultation with faculty and students and which our analysis suggests could remove/reduce the six major constraints identified, with the theoretical possibility of resulting (after 20 years) in an estimated yearly total of TTO-produced new value of:

· $2,699,166,612, of which 

· $   368,068,174, would inure to TTU/TTUHSC in the form of license income, 

· $   449,861,102  to faculty and student inventors and associated businesses, and 

· $1,881,237,335 to the local community in the form of the multiplier effect. (Note: Applying the multiplier provided by the Lubbock Economic Development Authority (2.3) to the $817,929,276, it is reasonable to estimate that the multiplier effect on the local community during this period would amount to $1,881,237,335.)
During the forthcoming 20-year period, we also suggest it to be theoretically possible that the cumulative new value created in West Texas (mid-case) could cumulate in the $12 billion range.
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2.3. Project Contributors

This analysis has been in process over an 18-month period since it incorporates the findings of the Intellectual Property (IP) Grass Roots Committee that met in 2006 as requested by Provost William Marcy, to assist with recommendations on Regents Rules Chapter 10, dealing with Intellectual Property.  We were also able to draw on academic entrepreneurship research efforts by several Rawls College of Business faculty (R.L. Phillips, K.H. Brigham, and R.D. Howell). Accordingly, in Table 2.1, we acknowledge the following additional contributors to this report:

Table 2.1:  List of Contributors

	The Research Team
	The IP Grass Roots Comment Committee
	The Constraints Analysis Working Group

	· M. Will Gunderson, Director, Center for Entrepreneurship and Family Business

· Eric D. Powers, Alumnus 

· Bellator Group LLC

· Ephraim Perez, Research Associate

· Wei Chen, Doctoral Candidate

· Tammy Branham and Joni Sander, Unit Coordinators Bagley and Hance Chairs, 

· Keith H. Brigham, Roy D. Howell, Tyge Payne, and Robert L. Phillips (College of Business Research Professors)
· Grace Drennon, Copy Editor
· Tracey Edwards, Copy Editor
	· Richard Gale 

· Karlene Hoo

· Herbert Janssen

· Ronald Kendall

· Ronald Kennedy

· Kenneth Ketner

· Mark Lyte

· Ronald K. Mitchell

· Susanne Moore

· Juan Munoz

· Valerie Paton

· Samuel Prien

· James H. Smith

· Alice Young
	· Lance Anderson

· Craig Bean 

· Ruben Ceballos

· Don Clancy

· Richard Gale

· Karlene Hoo (first part of meeting)

· Ron Kennedy

· Tom Lumpkin

· Ronald K. Mitchell

· Susanne Moore

· Barbara Pence

· Samuel Prien




2.4. Description of Analyses

In the following paragraphs, we describe the analyses conducted according to the three-step process illustrated in Figure 2.1:

· The constraints analysis

· The best practices analysis

· The business plan

2.4.1.  Constraints Analysis

Constraints theory methodology (Goldratt, 1994) establishes a foundation for analytically reducing complexity in quality-assessment processes.  Identifying constraints is the first step in eliminating and/or mitigating them. The analysis depends for its success upon the depth of knowledge of a working group familiar with a given situation, and capable of auditing and cross-checking the assertions, connections, and conclusions of other working-group members.  To this end, the constraints analysis working group met on July 16, 2007, to apply the constraints method to the TTO process at Texas Tech.

The group accomplished two tasks:  1) it articulated as many “situation statements” as would be necessary to accurately describe the “current reality” in technology transfer at TTU/TTUHSC; and 2) it established and then audited the various linkages among these situational elements to reveal the underlying drivers of the situation (using Constraints-theory-based methods).  The details of this effort are reported in the Constraints Analysis section of this report.

From a total of 48 situation statements that describe Texas Tech’s current reality in technology transfer, six were identified as the major constraints:

1. Lack of commitment at the top

2. Many competing interests(See footnote 2)
3. Lack of transparency

4. IP review must be timely

5. IP policy implementation inhibits technology transfer

6. TTO work is a complex process

These six major constraints confirm and expand the findings of the IP Grass Roots Committee in 2006. The analysis of best practices at universities with successful TTO systems that was conducted next was aimed primarily at identifying the practices that would eliminate or mitigate the six major constraints. 
2.4.2 Best Practices Analysis

To identify best practices needed to overcome constraints and enact an effective TTO process at Texas Tech, a comprehensive analysis was conducted as follows:

· Six years of the AUTM (Association of University Technology Managers) data (1998 – 2003) was analyzed to ascertain the composition of TTO success with license income.  Number of disclosures, number of licenses executed, and patent applications were also analyzed.

· Using these key outcomes, the top 51 performers on one or more of these criteria were identified (out of 130 universities in the AUTM database).

· Extensive qualitative and quantitative data on these top performers were gathered to illuminate these universities’ “best practices.”  Sufficient data were available for thirty-three (33) institutions.

· Using three organizational analysis filters—entrepreneurial orientation [EO], system type [ST], and institutional status [IS]—the relationships between organizational structure and TTO outcomes that would suggest best practices were evaluated.

Based on these analyses, three sub-reports were developed:

· TTO Process Flowchart

· Recommendations from Quantitative Analysis

· Recommendations from Qualitative Analysis

2.4.2.1 TTO Process Flowchart

Drawing on prior research describing TTO processes, we used insights from our analysis to model the logics and significant structural attributes underlying the three-stage TTO process. From this, a flowchart was created that illustrates the three parts of the TTO process:

· Invention practices-–guided by a dissemination logic

· Documentation practices-–guided by a bureaucratic logic

· Commercialization practices-–guided by a marketing logic

We then mapped the six constraints identified in the Constraints Analysis onto the TTO process flowchart to pinpoint inhibitors to successful TTO practices at Texas Tech. Figure 2.2 depicts the TTO process and situates the six Texas Tech constraints to the process. 
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Figure 2.2:  A Standardized Model of the TTO Process
2.4.2.2 Recommendations from Quantitative Analysis

The quantitative analysis was used to develop a set of recommendations aimed at 1) reducing/eliminating the constraints that are inhibiting technology transfer at Texas Tech; and, 2) identifying the best practices most likely to lead to key TTO outcomes systems. Key recommendations include the following (please see Best Practices, section 4 and Appendix B for details of each, and the exemplar institutions/ programs identified):
Table 2.2: Quantitative Analysis Recommendations
	Part I: Invention – Recommendations from Quantitative Analyses

	       Match TTO invention-encouragement practices to inventor needs and perceptions.

	       Make faculty-interface systems more natural-system (responsive, intuitive, interactive, and reassuring) to encourage invention disclosure.

	       Avoid pressuring faculty (e.g., through mission statements that promote “applied research”) to invent or innovate.

	Part II: Documentation – Recommendations from Quantitative Analyses

	       Enact greater transparency in dealing with faculty.

	       Manage the patenting, due diligence, and license execution process in a focused, reliable, and rational manner.

	Part III: Commercialization – Recommendations from Quantitative Analyses

	       Make continued efforts to engage faculty in the technology commercialization process.

	       Conduct a market risk evaluation. 

	       Engage industry actively, in a public fashion, and in ways that lead to actually executing licenses.

	       Match TTO license execution practices to industry needs and perceptions.

	        Support incubators procedurally but not invest financially. Effective incubators are legally independent; size sufficient; well-funded; managed with portfolio approach; and able to provide expert-level finance, marketing, and operational counsel.

	       Aggressively partner with corporations and other external entities that can advance technologies into the marketplace.


2.4.2.3 Recommendations from Qualitative Analysis

Based on the observations of the Research Team, qualitative analysis was used to extract descriptions of exemplary processes and best practices for further consideration, as well as reduce/eliminate constraints in the three-part TTO process. 
The recommendations from qualitative analysis are derived from two sources:  1) the IP Grass-roots Comment Committee, and 2) the Research Team that reviewed best practices from the Top 51 benchmark universities.  

1. Regarding the Regents Rules Chapter 10 on Intellectual Property, the IP Grass-roots Comment Committee recommended that TTU/TTUHSC:

a) Revamp the Regents IP Rules to create an elegant, enabling document that aligns the incentives for all concerned; cast within this document a unifying vision/ charge; and relegate the details to the Operating Procedures (OPs).

b) Follow up the foregoing revisions with conforming/updating refinements to the OPs and related systems such that the process is streamlined to create standardized (predictable) and transparent practices that operationalize incentive alignment across both campuses, while addressing disciplinary uniqueness.

c) Revitalize the IP Committee (which has been dormant), but which is to be responsive to the need for generating the information necessary to support continuing improvement.

d) Provide the necessary budget and staff.

2. As noted in the Constraints Analysis, the foregoing recommendations have not yet been fully addressed.  Accordingly, the Research Team was charged with digging more deeply into the structure and process of benchmark universities to develop recommendations focused on improving the three-part TTO process. The recommendations consist of the following best practice initiators:
Table 2.3: Qualitative Analysis Recommendations
	Part I: Invention – Recommendations from Qualitative Analysis

	· Reactivate the internal research endowment/foundation and encourage its use with a standardized submission packet for inventors, and with community-supported donation initiatives.

	        Increase information flow through the utility, prominence, and transparency of the TTU/TTUHSC IP website.

	        Keep equity-split percentages updated and competitive (e.g., favor inventors in early stages and shift toward the University in later stages).

	Part II: Documentation – Recommendations from Qualitative Analysis

	        Improve faculty incentives to file a patent.

	        Improve the TTO Management Information system to, for example, enable invention-disclosure training for professors and students, provide current updates on the status of disclosures, and provide compatibility access to other related information systems (e.g., INTEUM CMS System Client software).

	        Create timely sunset provisions on disclosures process.

	        Provide clear methods for disclosing and ameliorating conflicts of commitment/ interest.

	        Encourage and enable the creation/operation of “bridging intermediaries” (e.g., a broader capital network, SBDC involvement, professional specializations, etc.) surrounding TTU/TTUHSC.

	Part III: Commercialization – Recommendations from Qualitative Analysis

	        Consolidate University resources in a Commercialization Center tasked with supporting and enabling the entire Part I – Part III TTO process.

	· Strengthen research efforts to enhance the marketability of products/inventions.

	        Encourage the engagement of non-university investment resources.

	        Encourage student involvement.

	        Support through communication and cooperation linkages (but not through ownership or funding) the creation and operation of a national-class independent incubator (e.g., C-corporation with stockholder-investors; funded with $20 – 30 million; invested in a portfolio of companies according to an efficient portfolio strategy; 30,000 square ft; supporting in-house assistance from financing, marketing, and operations advisors).


2.4.3 Business Plan: Value-added Impact
The business plan quantifies and estimates the results that are theoretically possible through implementing recommended best practices. It also addresses the projected costs and financial outcomes of implementation.

2.4.4 Projected Costs
These best practices, taken as a whole, affect the entire TTO process (invention, documentation, and commercialization), and, for purposes of providing a foundation for a business plan, can be grouped into those which increase transparency (reducing Constraint C), increase timeliness of the TTO process (reducing Constraint D), and smooth/support IP policy implementation (reducing Constraint E).  Under this business plan, the TTO would apply the following investment budget of $1.5 million (forecast for five years at $2.6 million but utilizing only the first three years) to implement these best practices, reduce the constraints, and make it possible for the TTO system to reach benchmark levels in (mid-case) 15 years.  Table 2.4 provides our detailed proposals:

Table 2.4: Estimated 5-year Tech Transfer Investment Budget
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ITEM

BEST 

PRACTICE

2,008  2,009  2,010  2,011  2,012  TOTAL

Additional Project Manager  Transparency $78,000  78,000  78,000  78,000  78,000  $390,000 

Additional External Legal Fees  Timeliness 150,000  150,000  150,000  150,000  150,000  750,000 

Additional In-house legal position  Timeliness 110,500  113,815  117,229  120,746  124,369  586,660 

Marketing budget to  commercialization IP implementation 75,000  75,000  75,000  75,000  75,000  375,000 

Seed money accelerator fund IP implementation 100,000  100,000  100,000  100,000  100,000  500,000 

TOTAL 515,509  518,826  522,242  525,761  529,386  2,601,660 

LOW-CASE - Not Recommended

Additional Project Manager  Transparency 40,000  78,000  78,000  $196,000 

Additional External Legal Fees  Timeliness 50,000  100,000  150,000  300,000 

Additional In-house legal position  Timeliness 110,500  110,500  110,500  331,500 

Marketing budget to  commercialization IP implementation 25,000  50,000  75,000  150,000 

Seed money accelerator fund IP implementation 100,000 100,000  200,000 

TOTAL $100,000  325,500  338,500  413,500  $1,177,500 


Note that a “low-case” estimate has been provided, but given the history of disastrous under-funding of the TTO, we do not recommend it; we suggest that should a low-case scenario be adopted, such “half-measures” will materially compromise the forecast results.

2.4.5 Projected Benefits
A top-level summary of the middle case, which achieves best-practices level within 15 years (high = 10 years; low = 20 years), is shown in Table 2.5.
(This space intentionally left blank.)

                  Table 2.5: Mid Case: Estimated Financial Impact Summary
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Inflows:

   Estimated Investment to Implement Best Practices $2,500,000

   License Income 225,423 15,537,796 128,998,485 $368,068,174

   Other

      Net Inflows 2,725,423 15,537,796 128,998,485 368,068,174

Outflows:

   Setup 1,500,000

   Startup Subsidy (3 years) 1,000,000

   Operations

      EXP Driver1: Employee Expense 197,581 3,335,571 4,557,163 6,226,140

      EXP Driver2: Patent Expense 112,196 4,121,514 6,640,757 10,699,868

         Net Outflows 2,809,778 7,457,085 11,197,920 16,926,008

Net Cash Flow (84,354) 8,080,711 117,800,565 351,142,166

Value beyond University (55% average) 275,518 18,990,640 157,664,815 449,861,102

Total Base Value Created 500,941 34,528,436 286,663,300 817,929,276

Community Multiplier Value (@2.3 per LEDA) 1,152,164 79,415,403 659,325,589 1,881,237,335


The assumptions upon which these projections are based are as follows:

1. TTU/TTUHSC baseline year is 2006.

2. The removal of the constraints through the implementation of best practices will result in our achieving national-stature outcomes within 15 years that will continue to grow at a rate 5 percent higher than the average of comparison institutions (see §5.7.2).

3. That the university share (license income) will be approximately 45 percent overall, with 55 percent earned by non-university participants in the marketplace from the commercialization process, and with this full 100 percent being multiplied by 2.3 times per Lubbock Economic Development Alliance (LEDA) estimates.

4. That the investment and startup costs will be expended to implement best practices as identified and explained in detail in this report.

5. That the cost structure of the TTO will parallel that of our national comparators as we achieve their throughput.

6. Various other assumptions that create a basis for reasonably estimating the value-added impact of implementing TTO best practices.

2.5. Conclusion and Next Steps

The assumptions upon which the foregoing analysis, recommendations, and projections are based are detailed in sections that follow, but are essentially based upon the following approach:

That the present system, burdened by constraints:
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can be altered by implementing a comprehensive system of best-practices that remove the constraints:
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to produce “flagship” new value over the long-term.  In considering the “next steps” needed, we found it helpful to begin with broad-scope considerations, and then—based upon this overarching framework—to narrow the focus to actionable objectives.

2.5.1.  Big Picture Framing
At the “big picture” level, the TTO process plays a unique and supportive role to accomplishing the mission of the TTU/TTUHSC System.  

The mission of the Texas Tech University System is to provide leadership and support services for Texas Tech University and the Texas Tech University Health Sciences Center in the attainment of each component's individual missions, which are:
TTU: Committed to teaching and the advancement of knowledge, Texas Tech University, a comprehensive public research university, provides the highest standards of excellence in higher education, fosters intellectual and personal development, and stimulates meaningful research and service to humankind.

TTUHSC: The mission of the Texas Tech University Health Sciences Center is to improve the health of people by providing educational opportunities to students and health care professionals, advancing knowledge through scholarship and research, and providing patient care and service.

Key to achieving the goals of “stimulating meaningful research and service to mankind,” and of “advancing knowledge through scholarship and research,” is  funding of the research enterprise.  Our analyses have shown a direct and positive linkage between research funding and the technology transfer process.  Specifically, Part I of the TTO process (Invention) depends entirely upon the effective generation of intellectual work product.

Three important points guide the action plan we propose:

1. In our best practices analyses, we note that often research funding exceeds TTO-generated funds many-fold.  Accordingly, we acknowledge, and have included in our action plans, the perspective that TTO revenue generation is a necessary but not sufficient condition for achieving the mission of the Texas Tech System.

2. We also note that those institutions that effectively generate TTO-based income have a marked advantage as the size and reliability of this funding stream grows.  This is due to distinct differences in the impact of success in the applicable competitive process: shorter terms for research grant funding, and longer terms for TTO-based income streams.  Accordingly, the emphasis of this report has been upon a long-term development plan to enable the TTO function to contribute optimally.

3. We note as well the tension between prioritizing generation of the assets necessary to enable vast-scale research grants (i.e., top-tier publication records of the faculty), and prioritizing generation of the assets necessary to enable long-horizon income streams from licensing (i.e., patents and other legally protectable IP-generation).  However, we note further our finding that in practice (including the proposed future TTO practices at TTU/TTUHSC), this tension is resolved by early screening of invention for technology-transfer potential (the 80/20 rule being applicable: only 20 percent of proposed disclosures will have commercialization potential—meaning lower likelihood of compromising publication potential).  Accordingly, while we do not dismiss the importance of reconciling the publish versus disclosure tension where such intellectual work has BOTH publication and commercialization potential, we suggest that the TTO action plan proposed herein will be sensitive to these tradeoffs, and, given the explicitness of these guidelines, that all parties will be able to act for the benefit of all concerned.




Accordingly, we reiterate the recommendations made elsewhere herein: 



It is critical that the research arm of TTU/TTUHSC continues to foster 



success in quality research publishing due to its vital role in the grant-



winning process; as well (as further noted below) the funding of research-



implicated missing elements in the tech transfer process is also 




essential.  However, given the specialization toward and the focus upon 



TTO-based action steps, we present the following as the key action 



items
 for policy-level attention, which for convenience are grouped 



between items that are generally ongoing or require substantial 




refinement as time passes to optimize the system, and items that are 



generally a one-time activity.
2.5.2.  Ongoing Initiatives

As ongoing initiatives, we suggest the following actions:
· Develop a full plan to optimize the value-adding process chain and remove the barriers to the commercialization/innovation process that have been identified in either Phase I of this Analysis (reported previously to the Chancellor) in the CRT (Constraints Analysis), or in further detailed analysis as the responsibility for TTO operations has shifted to the Chancellor’s Office (see Figure 2.3)
· Create an internal foundation ($3 million request) for proof-of-product funding for early-stage and high-priority initiatives (establish Board for this commercialization foundation).
· Cultivate additional funds to take products to market that focus on technologies developed within the system (work to keep start-ups local to the extent possible).  First steps include locating a Chairperson who can develop a substantial and broad-focused fund in West Texas.
· Establish external incubator function (may be in combination with large fund development outlined above).
· Solve near-term TTO resource needs ($1.5 million request over a three-year period; please see Business Plan for full analysis).
· Revise internal processes and finalize systems to communicate interfaces with internal and external customers to ensure transparency in all interactions and decision points (includes development of internal and external marketing plans as found below).  (See Figure 2.4 for a draft of the process, which would include electronic links to provide more detail on each step in the process.  An appeals process will be added to further increase transparency.)  

· Provide recommendations to update Regents Rules to keep policies competitive with successful University-based commercialization programs (includes incentives for inventors). 

· Renegotiate high-profile agreements that are perceived to either provide less-than-fair value to the Tech System, where the technologies are not moving to market as rapidly as they should be, or where there is a dispute over ownership of the IP rights.  (Four initiatives fall into these categories.)

· Meet with Deans, key internal leaders, inventors, and external 
constituents (face-to-face meetings to explain where we are headed).

· Negotiate licensing agreements for “ripe” technologies (recent 

disclosures where the technology is fairly late stage).

(This space intentionally left blank.)
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· Formalize plans for development of a Commercialization Center in coordination with the Center for Entrepreneurship and Rawls College of Business Administration.
· Work with Center for Entrepreneurship and the Entrepreneurship Program to formalize campus-wide plans to create more student interest in innovation and invention disclosure.
· Develop external marketing plan to expand network of funding partners and potential licensees.
· Consider a confidential/secure open-house concept that displays all available IP for commercialization or a field-specific open house (agricultural, medical, environmental, engineering, etc.).
· Contemplate a confidential newsletter or site available only to premier partners that outlines opportunities.
· Include development of open house events for external stakeholders and forums to communicate available technologies for licensing purposes.
· Consistent with best-practices that apply proven invention-stimulation approaches to interface with faculty members, develop internal support and engagement plan to socialize the focus for the Commercialization Center.
· Consider a personally addressed letter to professors, doctors, and likely inventors to engage them in the process and outline the benefits of a commercialization effort.
· Consider a contest in coordination with the Entrepreneurial Program to recognize the top idea for commercialization designed by a current student within the System.
· Consider use of in-System media such as features in the Daily Toreador or programs on KTXT and KTXT-TV; also consider external media to reach internal and external stakeholders.
· Revise the website and software systems to increase knowledge to all stakeholders (includes automated process updates to inventors and tie to in-house information management systems).
· Include events to recognize inventors as well as training programs regarding innovation, legal protection, and commercialization processes (patents, licensing, and start-ups).
· See other best practices (from both Quantitative and Qualitative analyses of comparison institutions) that highlight possibilities for additional initiatives to stimulate invention.
· Develop structures and processes to fund early-stage and high-priority initiatives (includes legal costs to obtain patent protection).
· Design and outline proposed structure of fund from a legal/regulatory perspective.
· Socialize and obtain buy-in for the structure.
· Design and implement plan to obtain funding.
· Utilize Angel investors for specific projects until official fund can be structured.
· Develop external advisory team of “real world” entrepreneurs to evaluate and      prioritize commercialization initiatives and priorities as well as build a network.
· Develop outline for program focus and design relevant processes (includes proposed Rawls Business School collaboration to develop summary business plans and rank technologies, the assembly of a “science review team” to review the technical strength of technologies, and coordination with prior art search timing for legal protection).  
· Develop expectations for advisory team. Finalize candidate list and recruit team.
· Refine system so reviews are timely, and outline an appeals process for decisions requiring a short decision cycle due to marketplace influences, disclosure issues, or short product-life concerns.
· Develop internal (within the System) advisory team and marketing plan to promote the role of the IP commercialization group and increase awareness about disclosure responsibilities and commercialization opportunities (change internal culture).
· Assess IRB (Internal Review Board/Conflict of Interest Committee) functionality and process to enable inventors/professors to be engaged in start-ups. 
· Assess current IP processes and practices, and simplify to create a positive experience for internal and external customers.

· Establish relationships with internal stakeholders from System campuses and schools.

· Ensure the policies and systems do not have a negative impact on the innovation.
2.5.3.  One-time Initiatives
We suggest the following actions as one-time initiatives:
· Develop plan to prioritize the 603 existing disclosures in the files to either commercialize, license back, or hold (important due to costs to maintain patents when applicable).
· Develop plan, system, and resources to effectively manage internal and external legal functions including license reviews, patent filings, prior art searches, material transfer agreements, and interactions with outsourced groups. Establish/review plan for patent requests and protection process outsourcing.
· Determine general approach to protecting IP in the case of non-disclosed and subsequently commercialized products as well as an approach when infringement is from an external group/individual.
· Determine approach on licensed revenue that is considered “bad debt” or collectable.
· Develop templates for licensing agreements (including general licensing revenue splits), material transfer agreements, and facility-use agreements to streamline processes and increase transparency.
· Develop plan to improve the appearance of the TTO to ensure it is professional to internal and external customers and constituents.
· Additionally, we preliminarily suggest the following process flow (Figure 2.4) within the TTO (which will be improved upon as the process becomes better-known and streamlined):

Figure 2.4: Proposed TTO Process Flow


[image: image8] [image: image9][image: image10][image: image11]
Reinvestment





Constraints primarily affecting commercialization:  Ownership regime (IP policy implementation) inhibits business development (E)





Constraints primarily affecting Documentation:


 Lack of commitment at the top (A)


 IP review must be timely (D)


 TTO work is a complex process (F)





Constraints primarily affecting Invention:


 Many Competing Interests (B)


 Lack of transparency (C) 





Part III – Commercialization:





TTU Review Committee


Funding


Licensing


Ownership





No





No





Yes





Yes





Part II – Documentation:





Yes





No





Part I – Invention:








Research


Marketability


of Product





Discovery


Or 


Invention








License or Sell


to Outside





Fund Business


Assign Students


Assign Board





Market


to


Corp. Entities








Licensing





Discover 


Capital


For Venture





Start Company





Note:  Process flow chart does not account for early stage (proof of product) funding or incubator assistance which may apply in some cases.  
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Invention returned (A)





Inventor accepts decision (B)





No (C) 





Yes (C)





Inventor requests review by internal IP advisory group.  Managing Director’s decision upheld? (C)





No (B)





Yes (B) (B)





Distribution of license income and maintenance of license and patents (if applicable) (A)





Internal science group reviews


(A)





Joint TTIP/inventor responsibility-(C)





Inventor responsibility only-(B)





OTTIP responsibility only-(A)





Patent issues (3-5 years) (A)





Technology is licensed (C)





Patent protection is applied for


(C)





Licensee and/or start-up/sublicensee is sought (C)





Technology is returned (licensed) to inventor, along with short list of services TTIP offers (A)





Full Business Plan developed by MBA students and submitted to Managing Director (A)





 Yes





  No





Managing Director makes decision based on recommendations of internal and external groups.


Proceed? (A)





Recommendations submitted to Managing Director (A)





External Committee assigns rank (A)





MBA student prepares 2-page summary (A)





In-house prior art search conducted (C)





Hard copy file is prepared


(A)





ID number, title, inventors, entered into database (A)





A D-number is assigned


(A)





Disclosure and Assignment are submitted to TTIP (B)



















































































� This assumes that concurrent efforts to add $3 million to the TTU/TTUHSC System research foundation for “proof of concept” financing are successful.


� e.g., participants’ ego; publish v. disclose pressures, etc. (NOTE: An earlier narrow statement focused on faculty-only has been replaced with a constraint that more effectively describes the full situation.)


� Note that upon finalization of this summary action plan, key tasks will be formatted into a GANTT chart and include the task or project, responsible party, timeframe for implementation, and links to related action items.  
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		Description		Baseline - 2006		Yearly @ 10 Years		Yearly @ 15 Years		Yearly @ 20 Years

		Inflows:

		Estimated Investment to Implement Best Practices		$2,500,000

		License Income		225,423		15,537,796		128,998,485		$368,068,174

		Other

		Net Inflows		2,725,423		15,537,796		128,998,485		368,068,174

		Outflows:

		Setup		1,500,000

		Startup Subsidy (3 years)		1,000,000

		Operations

		EXP Driver1: Employee Expense		197,581		3,335,571		4,557,163		6,226,140

		EXP Driver2: Patent Expense		112,196		4,121,514		6,640,757		10,699,868

		Net Outflows		2,809,778		7,457,085		11,197,920		16,926,008

		Net Cash Flow		(84,354)		8,080,711		117,800,565		351,142,166

		Value beyond University (55% average)		275,518		18,990,640		157,664,815		449,861,102

		Total Base Value Created		500,941		34,528,436		286,663,300		817,929,276

		Community Multiplier Value (@2.3 per LEDA)		1,152,164		79,415,403		659,325,589		1,881,237,335

		Total Impact		1,653,105		113,943,840		945,988,889		2,699,166,612

		Low-case comparison		1,653,105		46,147,660		278,564,638		2,194,854,308

		High-case comparison		$1,653,105		407,656,058		1,163,154,909		$3,318,801,023






_1269769299.xls
Sheet1

								Figure 2.1:  Master Analysis Plan

				(B)				(A)				(C)

				Best Practices Analysis				Constraints Analysis				Business Plan: New TTO Outcomes

								System Flow
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				Best Practices								Flagship TTO Outcomes
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		MID CASE - Recommended				1		2		3		4		5

		ITEM		BEST PRACTICE		2,008		2,009		2,010		2,011		2,012		TOTAL

		Additional Project Manager		­ Transparency		$78,000		78,000		78,000		78,000		78,000		$390,000

		Additional External Legal Fees		­ Timeliness		150,000		150,000		150,000		150,000		150,000		750,000

		Additional In-house legal position		­ Timeliness		110,500		113,815		117,229		120,746		124,369		586,660

		Marketing budget to ­ commercialization		IP implementation		75,000		75,000		75,000		75,000		75,000		375,000

		Seed money accelerator fund		IP implementation		100,000		100,000		100,000		100,000		100,000		500,000

		TOTAL				515,509		518,826		522,242		525,761		529,386		2,601,660

		LOW-CASE - Not Recommended

		Additional Project Manager		­ Transparency				40,000		78,000		78,000				$196,000

		Additional External Legal Fees		­ Timeliness				50,000		100,000		150,000				300,000

		Additional In-house legal position		­ Timeliness				110,500		110,500		110,500				331,500

		Marketing budget to ­ commercialization		IP implementation				25,000		50,000		75,000				150,000

		Seed money accelerator fund		IP implementation		100,000		100,000								200,000

		TOTAL				$100,000		325,500		338,500		413,500				$1,177,500
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				Current Practices				Constraints				Limited TTO Outcomes






