
November 29, 2001

Dr. Chris W. Busch

3100 Lost Creek Lane
Ronan, MT 59864-9837

Dear Chris:

This is in response to the report of the Committee of Visitors (COV) for the Small Business Innovation Research (SBIR) and the Small Business Technology Transfer (STTR) program, which you presented to the Small Business Industrial Innovation Advisory Committee on June 19-20, 2001, and which was adopted at that meeting.  I understand that since that date, with the help of the Committee, you have restructured the report and added supporting material.

I must thank you and your Committee for a thorough and thoughtful job, well done.   The report stimulated a lively discussion at the Advisory Committee meeting.  I have passed your report to Dr. Joseph Hennessey, the Acting Director of the Industrial Innovation program, who gave a detailed response at the Advisory Committee meeting.  I am asking that he give full attention to your recommendations, many of which he has already acted upon. 

First, I am pleased to note that you find that the program has been administered fairly and efficiently and that over the three-year period under review, that improvements have been made which will enhance achieving the objectives of the SBIR/STTR program.  I also note your recommendation, that we give more attention to the evaluation and selection process, particularly documentation for declined proposals to provide meaningful feedback to proposers.

Secondly, you focus on the important role of commercial reviewers and the difficulty of obtaining them, especially to aid in the reviewing of the commercialization potential of the proposal.   The number of Phase I proposals, the scarcity of available commercial reviewers, and the review schedule itself, produce a dilemma for us.   I know that Dr. Hennessey is working to expand the pool of qualified commercial reviewers so as to reduce that problem .  Successful commercialization with consequent societal benefits is the primary objective of this program, and I appreciate your focus on this central issue.

Another problem you mention is the best way to handle Phase II proposals with correctable shortcomings that, if revised, could be candidates for funding.  Dr. Hennessey has now implemented in the most recent round of Phase II reviews, the option for a panel to recommend “award after revision.”   Another action you suggest that would help alleviate this problem would be to allow Phase II proposers to resubmit declined proposals.  I know Dr. Hennessey is also examining the advisability of doing that.

In the Advisory Committee discussion of your report, it was recommended that our program managers take a more active role in award management, including site visits.  I support this proactive management of the NSF investment, particularly during the Phase II and Phase IIB stages.   The SBIR/STTR program is refining the interim reporting process and is expanding the interaction with these awardees through the annual DMII Grantees Conference and an expanded targeted site visit schedule.

In the COV assessment of Results: Outputs and Outcomes of NSF Investments, I am pleased to note that the COV concluded that the program was successfully meeting the People, Ideas, and Tools Strategic Outcome Goals.  I am pleased that the COV incorporated examples of outcomes from the awards that they considered.

The comments that you and your Committee offer on the COV process itself will be transmitted to the developers of that system, as was discussed at the Advisory Committee.  Your observations on data needed and preparations for the meeting itself are valuable in helping us prepare better for future meetings.  One of our divisions, which is also having a COV this year, has divided their COV meeting into two separate meetings, about a month apart.  You stated that you feel the need for a more in-depth and detailed examination of the SBIR/STTR programs by the COV.  I will be interested to see if breaking the meeting into two is a superior way of relieving some of the compression that your COV experienced.

Comments and recommendations such as yours aid us in two ways.  First, they help us improve the performance of our programs.  In this, the details of your comments are most helpful.  Secondly, as we are now using the COVs to include an assessment of the outcomes of our programs, your comments enable us to fine-tune our COV procedures to provide valuable information in preparing our response to the Government Performance and Results Act (GPRA).  

On behalf of the Foundation, let me again thank you and the members of the COV for your efforts in helping us maintain a high standard of service to the engineering research and education community.  Through activities such as the work of the COVs, we receive the feedback we require to be more responsive to the needs of that community and the nation.

Sincerely,

Esin Gulari

Acting Assistant Director for Engineering
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INTRODUCTION 

 a.
Background

The Committee of Visitors (COV) reviewed the SBIR and STTR Programs for the three-year period 1998 through 2000.  The general procedures followed were those provided by NSF.  These focused on evaluating:

 A.
The integrity and efficiency of the SBIR/STTR Program's processes & management, and:

 B.
Outputs and outcomes of NSF investments in the SBIR/STTR Program.

Specific review comments on these two items are provided in Sections A and B below.

The first of the two days began with an overview of NSF and the SBIR/STTR Program, and a general orientation for the COV.  Dr. Louis Martin-Vega (Acting Director of Engineering), Dr. Kesh Narayanan (Acting Director of Design, Manufacture and Industrial Innovation Division) and Dr. Joe Hennessy (Acting SBIR Program Director) made presentations to the COV members.  

For the balance of the first day, the COV worked in three teams (two in each team) in reviewing approximately 93 SBIR/STTR proposal jackets.    The first day concluded with a group discussion of findings.

The work of the COV was greatly facilitated by the initial presentations by NSF officials cited above.  These comments together with the availability and support of NSF SBIR Program Managers and support staff enabled effective and efficient work by the COV.  

The second day included further discussion of findings, and focused on preparing the COV report. The COV presented its findings to NSF representatives at mid-afternoon of the second day.  These representatives included:  Dr. Kesh Narayanan, Dr. Joe Hennessy and Ms. Cheryl Albus.  The COV meeting adjourned at approximately 5 PM.

 b.
Proposal Jacket Sample Selection

Out of the approximately 5,500 proposal processed by NSF during the three year period, the COV selected 93 proposal jackets for review – thirty-one for each of the three years 1998-2000.  These included 64 Phase 1 proposals, 27 Phase 2 proposals, and 2 Phase 2B proposals.

The general methodology used in selecting the proposal jackets for review is presented in Appendix 1 of this report.  The specific proposal jackets that were selected for review are listed in Appendix 2.  The selection process aimed to represent geographic and gender diversity.

 c.
Proposal Jacket Review Process

After being provided with detailed orientation on the contents of each proposal jacket, the COV determined that breaking into small teams would be the best approach for efficiently reviewing the selected proposal jackets.  Accordingly, COV chairman Busch named two-person teams to review the proposal jackets, with each team assigned to evaluate all jackets selected in one of the three years (1998-2000) that were subject to this COV review.  The team composition and assignments were as follows:

Taylor and Wideman:
1998

Allen and Berglund:
1999

Groza and Nunez:
2000

In order to ensure consistency and completeness, Chairman Busch provided on-going assistance and direction to each team throughout the review process.  In addition, as issues arose, the COV convened as a group to discuss initial findings and procedures.  The teams completed their initial review of the proposal jackets on the first day.  The second day was devoted to developing specific COV findings and recommendations. 

 d.
Summary and Conclusions

Specific key findings and recommendations are listed below.

1.
Overall, the COV finds that the NSF administers the SBIR/STTR Program fairly and efficiently.  The COV finds that over the 3-year period, NSF has made significant improvements in the evaluation and selection process and that these improvements have enhanced the likelihood of achieving the worthwhile objectives of the SBIR/STTR Program.  The COV commends NSF for these on-going improvement efforts.

2.
The COV concludes that the primary need at this point is for continued improvement in the commercialization process.  Specific recommendations are to improve the quality of proposal evaluation panels (particularly of commercial reviewers), increasing consistency in the Phase 1 and Phase 2 evaluation processes, and developing stronger program linkages with the private sector. 

3.
The COV finds that the proposal evaluation and selection process could be further improved.  Specific areas for attention include clarification and guidance for panel members in applying the two proposal evaluation criteria, additional consistency in completing reviewer and panel summary forms, and more detailed documentation for declined proposals.

Date of COV: May 7-8, 2001
Program: Small Business Innovation Research / Small Business Technology Transfer
Division: Design, Manufacture and Industrial Innovation
Directorate: Engineering

Number of actions reviewed: 93

A.   INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES & MANAGEMENT

1.
Effectiveness of the program’s use of merit review procedures.

The COV panel concluded that the overall merit review process was objective and efficient.  Several items identified for possible future improvement were identified, and are discussed below.  

The COV found that, in some cases, commercial reviews appeared superficial, indicating that some of the commercial reviewers may not have the breadth of business experience necessary to adequately evaluate commercial potential.  The COV recommends that depth of business experience become an important consideration in the selection of commercial reviewers for inclusion on review panels.  

In Phase 1 evaluations, the COV found that commercial potential was considered in some cases, and not in others.  The COV recommends that commercialization potential be given more consistent consideration in the Phase 1 evaluation and selection process.  To ensure that this happens, the COV suggests including business representatives in the Phase 1 evaluation process.  The COV believes this approach will help meet the intentions of the FY2000 SBIR reauthorization legislation.  

The COV found that some reviewer evaluation and panel summary forms were not completed in sufficient detail to provide proposing small businesses with adequate feedback on the award/decline decision.  This occurred more frequently with commercial review forms.  The COV notes that this problem appeared less frequently in FY2000 than it did in earlier years, indicating a positive trend towards resolving this issue.  In fact, the recent changes in the commercialization form will facilitate the inclusion of more detail.  The COV encourages NSF to continue its efforts to improve the feedback given to small businesses relating to award/decline decisions. 

The COV found infrequently that some reviewers evaluated both Phase 1 and subsequent Phase 2 proposals, and suggests that, whenever possible, this practice be avoided.  Additionally, one instance was found where two reviewers from the same organization reviewed a proposal.  This practice also should be avoided.  The COV suggests that the proposal review process would be improved by giving closer care to assignment of reviewers to specific proposals.  Care should be taken to insure that there is a good “mix” of technical and commercial reviewers for each proposal in both Phase 1 and Phase 2 panels.  

2.  
The program’s use of the NSF Merit Review Criteria (intellectual merit and broader impacts)

The COV concluded that the NSF SBIR/STTR Program use of the merit review criteria has high integrity and is effective.  Areas for increased emphasis and improvement are discussed below.

Given the unique nature of the SBIR/STTR Program within the NSF portfolio, the application of the two broad NSF evaluation criteria appears to be subject to wide interpretation by reviewers and panels.  More explicit direction from NSF specifically for SBIR/STTR proposal reviewers would be appropriate.

The proposal jacket documentation indicates that SBIR/STTR Program Managers recommendations occasionally differ from panel recommendations.  The COV concurs with this approach, but strongly recommends this only be done with adequate documentation and explanation.  

3.  
Reviewer selection

The COV commends the NSF efforts and record for developing diverse and highly qualified review panels, and encourages NSF to continue it efforts in this regard.  The diversity areas include geographic, gender, ethnic and professional background.

However, the COV encourages specifically a broader geographic distribution of panel members to more fully engage the nation in the SBIR/STTR Program.  

The COV encourages the use of commercial reviewers on all panels.  Moreover, the COV strongly recommends that the NSF attempt to ensure that these reviewers are well-qualified to judge commercialization prospects, particularly with respect to Phase 2 proposals.

4.  
Resulting portfolio of awards

The overall portfolio of NSF SBIR/STTR awards appears appropriate, and reflects the NSF mission.  Suggested areas for attention follow.

The COV recognizes the value of aligning solicitation topics with market areas, and believes this facilitates topic selection by small businesses.  However, some small businesses may have difficulty selecting a topic for specific innovations.  This may lead to some proposals being excluded and/or discouraged.  One suggested response is to include a fifth topic called “other.”  

The complexity of the review process using this four-topic system may compromise the quality of the proposal evaluation because of the broad nature of the topics, and the consequent broad demands on panels.  The COV suggests that NSF assess the impact of the four-topic system in accommodating proposals submitted.
In order to broaden and enlarge the NSF SBIR/STTR competition pool, NSF is encouraged to interact with the private investment community as a means of identifying and encouraging candidates to consider and engage in SBIR/STTR Program competitions.

B. 
RESULTS:  OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

5.
PEOPLE Strategic Outcome Goal:  Development of a diverse, internationally competitive and globally engaged workforce of scientists, engineers, and well-prepared citizens

While the SBIR/STTR program is research-focused, it has side benefits that impact the “people” goals, as noted below.

a.
Improved mathematics, science, and technology skills for U.S. students at the K-12 level.  

The current NSF SBIR Program Office practice of engaging K-12 teachers and students at the NSF sponsored National SBIR Conferences offers a window to technical challenges and career opportunities in science and engineering.  There are three meetings of this kind each year

b.
Improved mathematics, science , and technology skills for citizens of all ages, so that they can be competitive in a technological society.  

The interactions of small businesses and their employees with university faculty and students through SBIR projects and subawards provide a unique opportunity for all participants to gain greater skills and insights into technological challenges and opportunities, and hence make them more competitive in our technological society.   University subawards are a feature of approximately 50% of SBIR/STTR awards that the COV examined.

The NSF SBIR Program makes very significant contributions to this strategic outcome goal in a number of ways.  For example, SBIR subawards to universities enable faculty and students to work with awardees.  These interactions provide faculty greater appreciation for workforce needs, and helps students prepare for and transition to the private sector workforce.  Also, university faculty and student consulting arrangements with SBIR awardees yield the indirect benefit of upgrading the skills of workforce already in the private sector.

c.
A science and technology and instructional workforce that reflects America's diversity.  

Through the interactions described in indicators a and b above, the SBIR Program offers an excellent means to nurture a science and technology and instructional workforce that reflects America's diversity.  The COV observed that significant gender diversity was manifested in the NSF SBIR project portfolio.  

Adequate information was not available to make observations about racial and ethnic diversity.  Discussions with NSF SBIR representatives indicated that some ethnic background groups (notably Native Americans) have minimal participation in the NSF SBIR Program.    The SBIR program promotes the use of EPSCoR funds which involve persons in states underrepresented in the NSF program, hence increasing diversity in the states involved in the program.  Approximately 25 EPSCoR awards are made each year.   Congress has urged that SBIR programs in other agencies also emphasize the use of EPSCoR funds to spread the benefits of the SBIR program to the underrepresented states.

The NSF SBIR/STTR Program has made significant contributions to the engagement of people with diverse backgrounds in federal R&D opportunities, and through research support has enhanced commercial opportunities for disadvantaged/minority owned small businesses.  Approximately 20% of NSF SBIR/STTR awards reviewed by the COV were made to this group.

An example of an SBIR project where the focus is aimed directly at improving workforce development of is  "Design of a Spatial Decision Support System for School District Planning" (Phase 1: 9660670 / Phase 2: 9801120) awarded to ISERA Group, Inc., Santa Barbara, CA   This project aimed at implementing a decision support system for school district facility planning and enrollment management.  The system concept allows groups of school district decision makers across the nation to generate locally feasible long-range alternatives for district enrollment and site management, provide large cost savings in construction and/or building leasing costs, and reduce the frequency and severity of politically unpopular boundary shifts.  Using the results of the NSF-supported research, commercialization of this innovation offers significant benefits not only to local school districts and communities, but also to the national education agenda as a whole resulting in a legacy of more effective educational systems nationwide.

d.
Globally engaged science and engineering professionals who are among the best in the world.  

The interactions identified in a and b above offer opportunities to contribute to this indicator, but sufficient data was not available to the COV to make an observation.

e.
A public that is provided access to the processes and benefits of science and engineering research and education.  

Some NSF SBIR awards are made to conventional "low technology" small businesses such as natural resource and waste management firms.  Two specific NSF SBIR projects in these categories were discussed with NSF staff.  These were:

Natural Resource: 

Wyoming Sawmills, Inc., Sheridan, WY 

0078473, Phase 2 
"Engineered Lumber from Sawmill Residue"

Waste Management:

National Recovery Technology, Inc., Nashville, TN

9901778, Phase 2
"Electronic Sortation for Recycling of Post Consumer Non-Ferrous
Metals"

In these cases, "low technology" businesses with innovative ideas teamed with universities (or other team members) that provided necessary research and engineering capability to enable successful demonstration and implementation of the innovation.  The COV believes this is an effective way of providing "access to the processes and benefits of science and engineering research and education."

        The COV concludes that the NSF SBIR/STTR Program is successful in meeting this goal. 

6.  
IDEAS Strategic Outcome Goal:  Enabling discovery across the frontier of science and engineering, connected to learning, innovation and service to society.

General

In a very real sense, every NSF SBIR award aims to meet this strategic outcome goal.  The NSF SBIR Phase 1 project focuses on demonstrating the feasibility of an "idea" through the conduct of appropriate research work.  The subsequent Phase 2 generally addresses research issues that must be resolved in order to implement a prototype of the "idea" that hopefully leads to a commercial viable product or process.  These successful projects include discovery across the frontier of science and engineering through the wide scope of research performed on these projects.  Generally, learning is central to the SBIR projects, and links to universities on many of these projects enhances the learning process for all parties involved.  "Innovation" is at the core of the SBIR Program, and service to society is fulfilled through beneficial products and processes that evolve from these projects that ultimately may find a place in the marketplace for the benefit of humankind.  

Some projects that the COV reviewed and that meet the "ideas" goal are discussed briefly below.

a. 
A robust and growing fundamental knowledge base that enhances progress in all science and engineering areas including the science of learning.
Since the SBIR Program focuses on the transition of "ideas" to commercial products or processes, the NSF SBIR projects are focused more on "applied research" than on generating fundamental knowledge.  However, the COV found that a significant number of the projects reviewed contributed fundamental knowledge that enhanced the science and engineering associated with the specific project, as well as overall progress in science and engineering.  The following project is an example of this.  

The Project "Investigation of Novel Genetic Resource for Rootworm Resistance in Corn "

(Phase 1: 9660146 / Phase 2: 9801386) awarded to Sun Dance Genetics, Durham, NC utilizes a new approach to utilizing genes from the wild relatives of corn for improvement of commercial corn lines. The introduction of a high level of resistance to corn rootworm, a major pest of corn, has a significant commercial potential in reducing the need for chemical pesticides and increasing corn production. The results of the NSF-supported research when applied in the non-NSF supported Phase III, are expected to be broadly effective, economically advantageous to farmers, and environmentally safe.  Resistant inbreds developed in Phase II will be crossed with elite lines in Phase III for production of commercial hybrid seed resistant to corn rootworm. This product incorporates natural insect resistance from a wild relative and is completely safe for humans and the environment. It will eliminate the need for toxic, costly insecticides to protect corn from corn rootworm. Furthermore, the combination of all three resistance modalities provides best opportunity for long-term protection by inhibiting selection of biotypes breaking host plant resistance.   This is an important development that has produced significant new fundamental knowledge.

b.
Discoveries that advance the frontiers of science, engineering, and technology.

The following projects are typical examples of how the SBIR program advances knowledge in science, engineering, and technology. 

The research project, " The Role of Gamma Aminobutyric Acid (GABA) in Plant Growth and Productivity  (Phase 1: 9460325 / Phase 2: 9626947), awarded to Sun Dance Genetics, Durham, NC has added to understanding of the role of GABA in plant growth.  Commercial application of formulations containing GABA are found throughout the world of green plants and agriculture, horticulture, floriculture, and turf grass industries are now benefiting from a product that increases plant growth and productivity while reducing the amount of fertilizer needed for optimal plant productivity.  The results of  this NSF-supported research have established the efficacy of the company's formulations for increasing plant growth and productivity and reducing a plant’s fertilizer requirements, and to demonstrate their commercial utility. The company estimates the total U. S. market opportunity for such products to be approximately $3.0 billion/yr.   This is clearly a significant advance in this technology.

.

The SBIR project on "Electroplated Iridium Oxide Coatings for Functional Electrical Stimulation (FES)" (Phase 1: 9660054 / Phase 2: 9800906) awarded to EIC Laboratories Inc., Norwood, MA has made significant improvement in the technology of electroactive prosthetic devices that are used in commercial medical electrodes for treatment of neural functional impairment such as hearing loss, incontinence, sexual dysfunction, limb paralysis, and spasticity and in equipment for coating electrodes.  Collaborations with FES vendors and researchers in diverse areas, including cochlear, bladder and intracortical prostheses are planned. The non-NSF supported Phase III will entail coating services and licensing to the FES community. Product targets: 1) Commercial medical electrodes for neural prosthesis for treatment of functional impairment such as hearing loss, incontinence, sexual dysfunction, limb paralysis, and spasticity; and for depolarization and corrosion protection in pacemakers 2) Equipment for coating electrodes.

Net Shape, SiC‑Toughened Molybdenum Disilicide Composites was the subject of an award (Phase 1 :9860602 / Phase 2: 0079262) that was awarded to COI Ceramics, Inc., Salt Lake City, UT. This project aimed at innovative technology for the cost-effective fabrication of dense fiber reinforced composites with enhanced strength and toughness up to very high temperatures. The results of the NSF-supported research is expected to lead to immediate commercial use of the SiC‑toughened MOSi2 composites as heating elements, combustion and burner rigs, and molten metal filters. Future applications, following on this research include uses for aviation and gas turbine engine components, heat exchangers, waste incinerators, and hot gas filters. Other advanced applications include energy storage devices such as ultracapacitors.  

c.
Partnerships connecting discovery to innovation, learning, and societal advancement.

The NSF SBIR and STTR Programs encourage partnerships.  For the SBIR Program, up to one-third of grant resources in Phase 1 and one-half of Phase 2 resources may be subawarded to a project partner such as a university.  Many NSF SBIR projects have these beneficial partnerships with universities, consultants and other businesses that enable the linking of discovery to innovation and learning, and benefit society through commercial products and processes developed.  For the STTR Program, at least 30% of the award resources must be subawarded to a research institute such as a university (this amount may be as high as 60%).   The jackets reviewed by the COV showed that 50% (14 of 28) of the awards had university subawards, 7% (2 of 28) of the awards had non-university subawards, and 36% (10 of 28) of the awards had consulting relationships with university faculty members.  

d.
Research and education processes that are synergistic.

An excellent example of this indicator is the support of graduate students through SBIR/STTR project subawards to universities.  When student and faculty work together on research, both learn from the research project results as well as the process of research.  Due to this, the faculty become better informed due to the need to guide the research project and the student learns both the research results as well as the process of research. In this, the faculty and student both are involved in education and research and this enriches each other role in this.  This synergism of research and education which is embedded the practice of academic research, is responsible for the vitality of education and the innovativeness of the research.   The SBIR research program, when it uses faculty and student is benefiting from that synergy. 

The COV concluded that this strategic outcome goal was met successfully. 

7.
TOOLS Strategic Outcome Goal:  Providing broadly accessible, state-of-the-art information-bases and shared research and education tools.

The term "shared" is applied here to beneficial projects that contribute to "platforms, facilities, instruments and databases" including some of the projects listed above. The outcomes of the project are “shared” when awardees have used the NSF-supported research and development, have commercialized it  without NSF funds and then placed it on the market where it can be shared by the community at large.  Also many of the "tools" provided by SBIR projects directly enable discovery. 

a. 
Shared use platforms, facilities, instruments, and databases that enable discovery.
Many SBIR projects are for the development of instruments which will ultimately be shared by being 

made available commercially to the  community at large.  Example of SBIR-developed devices that could be used for  further discovery are those below.

The project to develop Electronic Beam Steering for Ground Probing Radar (Phase 1: 9561190 / Phase 2: 9708205 ) was awarded to ChT Engineering Systems, Hermosa, SD.   The research focused on an improved approach for using ground probing radar for near-earth surface exploration based on a steered array.  Potential applications include location of underground utilities, static monitoring of key underground structures to predict failure, subsurface fluid‑front migration that may be associated with environmental concerns, multiphase groundwater flow and contaminant transport in geomaterials, soil structure interaction, and location of hazardous waste containers--particularly those constructed of dielectric materials for which an abundance of data is necessary for detection and identification. Successful implementation of the device on a mobile platform will greatly reduce the cost of data acquisition while enhancing data quality.  The final report reviewed by the COV stated successful demonstration of the prototype system, with further non-NSF supported work needed to deliver a commercially viable system.  

Another example is the project to develop a Vector/Scalar Magnetometer (Phase 1: 9460161 / Phase 2: 9633485)  which was awarded to Polatomic, Inc., Richardson, TX. I addition to the NSF funds, this project received  $205,000 which was provided by the NASA Jet Propulsion Laboratory. The project was completed 30 June 2000.  When available commercially, the Geomagnetic Vector Scalar Magnetometer (GVSM) will be the first portable resonance magnetometer to provide vector components and high-resolution scalar field information.  It will be state-of-the-art instrumentation for geomagnetic research and exploration. The GVSM instrument would also find application in undersea surveillance, anti-shoplifting surveillance, mine countermeasures and planetary and space magnetic surveys. 

The project to develop an Accelerating‑Focusing Rectangular Cavity Structure (Phase 1: 9560721 / Phase 2: 9704039) was awarded to World Physics Technologies, Inc., Blacksburg, VA   The research work included construction/testing an accelerating-focusing Rectangular Cavity Biperiodic Structure (RCBS) to be used in an electron Race Track Microtron (RTM).  Applications include electron‑positron linear colliders, electron LINear ACcelerators, mobile Race‑Track Microtrons, and power microwave devices. The COV review of the final report presented convincing evidence that the proposed device prototype was satisfactorily demonstrated, and that follow-on applications would develop.

b.
Shared use platforms, facilities, instruments, and databases that enhance the productivity and effectiveness of the science and engineering workforce.
The project described below is an example of ones that contribute directly to the productivity and effectiveness of the science and engineering workforce.

The development of a Novel Array‑Based Chemical Microsensor (Phase 1: 9761605 / Phase 2: 9901867) was awarded to Lynntech, Inc., College Station, TX.   When the COV met, this project was being completed, terminating in the following month.  The project has developed chemical sensors for environmental, waste reduction and improved efficiency for industrial processes. Both field and in-plant applications for the sensor are targeted.  Specifically, the sensors can be used to gauge the effectiveness of remediation efforts, to effect waste minimization, and to detect the presence of toxic, hazardous, or otherwise regulated chemicals in waste effluents, drinking water, and other environmental systems. In addition, this sensor will find wide application in the food, drink and perfume industries for the determination of odors and aromas, as well as in the clinical (e.g., breath monitor) and agronomic industries (e.g., detection of pesticides). 

c. 
Networking and connectivity that takes full advantage of the Internet and makes SMET information available to all citizens.

There are no NSF SBIR Projects that focus on networking and connectivity and at the same time make SMET information available to all citizens.

d.
Information and policy analyses that contribute to the effective use of science and engineering resources.

The NSF SBIR Program has minimal relevance to this indicator.

 The COV concluded that this strategic outcome goal was met successfully. 

8.  
Areas of Emphasis

The COV concluded, based on its assessment performance in 1998 through 2000 that the NSF SBIR Program investments do have a high likelihood of strong performance in the future to all three of the strategic goals:  People, Ideas and Tools.  As discussed in Sections 5 through 7 above, the NSF SBIR Program's makes major contributions to the strategic goals, both directly and indirectly.  

Brief comments are provided below on each of the areas of emphasis for the three strategic outcomes (People, Ideas and Tools).  Specific references are not listed for each because of the general lack of relevance, but references to those SBIR projects cited in Sections 5 through 7 are included when appropriate.

a.
Strategic Outcome: People

8a-1 (K-12 systemic activities):  Generally not applicable, although the SBIR project cited in Section 5 above supports this area of emphasis.

8a-2 (Enhancing instructional workforce/professional development):  NSF SBIR projects clearly support workforce/professional development as noted in Sections 5 through 7 above, but not in the specific ways identified in the template.

8a-3 (Broadening participation):  The SBIR Program clearly offers opportunities to broaden participation for diverse groups.  The link between the NSF Program and the EPSCoR Program is a good example of enabling broader participation in NSF programs in less R&D intensive regions of the country.  

8a-4 (Addressing near-term workforce needs):  Very little applicability to the NSF SBIR Program

b. 
Strategic Outcome:  Ideas
Appropriate Balance of Portfolio: As addressed in Section 4 of this report, and stated that "The overall portfolio of NSF SBIR/STTR awards appears appropriate, and reflects the NSF mission."  Specific suggestions for improvement were presented there.
Investment in three initiatives:  The sample of proposals reviewed by the COV did not allow an assessment of the appropriateness of focus on the three cited areas: 1) Information Technology Research, 2) Nanoscale Science and Engineering, and Biocomplexity in the Environment.  However, no data was found to suggest the emphasis was not appropriate either.

Investments in non-initiative fundamental research:  The NSF SBIR Program focuses on taking innovative ideas to commercial viability and hence focuses more on applied research than fundamental research.  Hence, this area of emphasis is judged to be not applicable to the SBIR Program.

c.
Strategic Outcome:  Tools

Investments in Major Research Equipment:  This area is not applicable to the NSF SBIR Program.

Continuing investments:  This area of emphasis is generally not directly applicable to the NSF SBIR Program.  This is clearly true for the Major Research Instrumentation Program (MRI).  As suggested in Section 7 above, the NSF SBIR Program does contribute indirectly to information/reports/databases, and to scientific databases and tools for using them.

 9.  Program Areas that the COV Believes Need Improvement

The COV believes the overall management of the NSF SBIR and STTR Programs achieves high standards of integrity.  Several areas for possible improvement are identified below.

Some proposal jackets reviewed showed that specific small businesses received a large number of awards from NSF and other agencies with little apparent significant commercialization progress or achievement.  The COV encourages NSF to develop objective and rigorous standards for assessing proposals based on previous commercialization progress and success.

The COV found that there were Phase 2 proposals selected for award that did not demonstrate commercial viability.  This reinforces the need for NSF to work toward increasing the number of proposals submitted by mechanisms such as those suggested in the last paragraph of Section 10 below.

Phase 2B proposals reviewed by the COV suggested that the primary criterion in the award/decline decision was whether or not required match funding was available.  While this is appropriate, it is important to ensure that the matching funds are tied to the Phase 2B project, and that adequate documentation for the matching funds is provided.

NSF currently does not allow resubmission of declined Phase 2.  The COV found Phase 2 proposals that could have been reworked into a high quality proposal with good commercialization potential.  The COV believes that this subset of Phase 2 proposals would offer an excellent opportunity for NSF to award successful Phase 2 projects.  The COV recommends that NSF consider a process that allows for resubmission or further consideration of modified Phase 2 proposals that were initially declined.

10. 
SBIR/STTR Program’s Performance in Meeting Program-Specific Goals and Objectives. 

General The COV concludes that the NSF does a good job of accomplishing the objectives of the SBIR/STTR Program within the framework of the NSF mission.  This is a difficult task because of the wide gap between NSF’s university/research culture, and the objective of achieving commercial success in technology-based small businesses.

The NSF SBIR/STTR Program does a good job of evaluating feasibility of technology innovations, and has achieved significant progress over the three years covered by the COV review.  However, there remains room for improvement in identifying and achieving successful technology commercialization as cited elsewhere in this report.

Progress Toward Commercialization  The COV commends the NSF SBIR/STTR Program for

offering assistance to small businesses with commercialization challenges.  These include the 

Phase 1 Grantees workshops, manufacturing conferences, and commercialization mentoring.

However, adequate data was not available for the COV to make sound conclusions about the commercialization success of SBIR/STTR awards.  The COV recommends that additional objective data on the NSF SBIR/STTR Program commercialization progress be collected and documented on an ongoing basis.

In any event, it is clear that much work remains to be done to upgrade commercialization efforts.  For example, the COV found that, of the Phase 2 proposals reviewed, all had serious deficiencies in their commercialization plans.  The proposal jackets reviewed by the COV showed many cases where the proposing organization did not appear to have an adequate understanding of steps required for successful commercialization.  

To promote greater commercialization, NSF is encouraged to facilitate individualized networking assistance for Phase 2 winners with the investment community and potential business partners.  This may be best accomplished with organizations whose primary mission is in this area.

11. 
Feedback on the COV Review Process, Format and Core Questions.

The COV applauds the NSF COV process planning and implementation for the SBIR/STTR Program.  The introductory comments by NSF representatives provided very good orientation for the COV members, and NSF SBIR Program Managers and support personnel effectively facilitated the COV process.  The COV had full discretion in its evaluation of the NSF SBIR/STTR Program.  

The COV panel members represented broad diversity, including professional background, geographical representation, and points of view.  All COV members (except for the chairman) were first time members of the COV review process, and brought new insights to the NSF SBIR/STTR Program.  At the same time, all members had significant familiarity with the SBIR/STTR Program.

The only suggestion discussed for COV process improvement is more in-depth and detailed investigation of the NSF SBIR/STTR Program by the COV.  However, the COV concluded this would require more time and cost, and likely would result in only marginal improvements in COV findings.

Signatures of COV Members:

_____________________________

Dr. Chris W. Busch (Chairman)

_____________________________


Mr. R. Michael Allen

_____________________________

Mr. Dan Berglund

_____________________________


Dr. Joanna R. Groza

_____________________________

Dr. Edwin Nunez

_____________________________

Mr. Tyrone C. Taylor



_____________________________

Ms. Carol J. Wideman
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