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OFFICE of INDUSTRIAL INNOVATION

STRATEGIC PLAN

NSF SBIR/STTR Program 

PREFACE

The Office of Industrial Innovation (OII) is a newly created office reporting to the Assistant Director of the Engineering Directorate (ENG) at the National Science Foundation (NSF). This Office manages the Small Business Innovation Research/Small Business Technology Transfer (SBIR/STTR) Program for the Foundation.

The OII Strategic Plan is part of the overall NSF Strategy. In particular, the plan fits the ENG Strategic Directions to ‘Strengthen Technological Innovation’ and responds to the National Innovation Initiative Report ‘ Innovate America’. In this context, four major goals are identified for the OII strategic plan. The first goal ‘Innovation Leadership’ is to identify, nurture and lead the small business community to technological innovation arising from the frontiers of academic research. The second goal ‘Commercialization Partnership’ is to improve the commercial success of small high technology businesses. The third goal ‘Competitive Workforce’ is to grow the small business community as a major employer of U.S. scientists and engineers. The fourth goal ‘Operational Excellence’ is to deliver the highest value to the nation’s small technology business community.

The plan presents each of these goals and their objectives in a historical context with a recommended implementation strategy.
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OII Vision

To be the pre-eminent federal resource to leverage high technology through small businesses to stimulate our nation’s innovation leadership and contribute to the U.S. economy and society 
OII Mission

To accelerate industrial innovation in the U.S. by leveraging fundamental scientific research and engineering research through small businesses in alignment with the statutory purpose of the Small Business Research Program and the NSF Vision  
Strategic Approach

Invest in cutting-edge, high risk, high quality applied research in science, engineering and education in the SBIR/STTR program with a clear goal of innovation that benefits society and the nation through commercialization. Integrate with other innovation oriented NSF academic programs to achieve synergistic partnership with the academic and industrial sectors

Origin of OII

As early as 1976, Roland Tibbetts of NSF initiated a new program for the support of the small business community with early-stage financial support for high-risk technologies with commercial promise. In 1980, under the Carter Administration, a White House Conference on Small Business recommended that a program for small business innovation research be created. Congress responded under the Reagan Administration with the passage of the Small Business Innovation Research Development Act of 1982 (SBIDA, Public Law 97-219, codified as 15 U.S.C. 638). The Office of Industrial Innovation (OII) in the Engineering Directorate (ENG) is responsible for the implementation of the SBIDA. The history of the federal small business research program tracing from its origin at the NSF in 1976 up to 2002 is described in a National Academies publication entitled, “SBIR Program Diversity and Assessment Challenges” (http://books.nap.edu/catalog/11082.html).

The OII administers two legislated programs for the small business community – the Small Business Innovation Research (SBIR) program and the Small Business Technology Transfer (STTR) program. These two programs were located in the Division of Design, Manufacture and Industrial Innovation (DMII) from 1994 to 2004. In 2005, the OII was created to highlight contributions of the SBIR/STTR programs to the NSF and to advocate for a stronger innovation role for the Engineering Directorate.

The SBIR program encourages partnership between the profit seeking small business and the not-for-profit academic community, while the STTR program mandates this partnership. Other than this difference, both programs are managed identically at NSF. The SBIR/STTR program solicits Phase I feasibility research proposals from the small business community. Phase I award size can be up to $100,000 for up to 6 months for SBIR and up to 1 year for STTR. All Phase I grantees are eligible to apply for Phase II awards to conduct a full-fledged scientific and engineering research effort to complete technical milestones as a pre-requisite for further commercialization. In the NSF SBIR/STTR program, Phase II award size can be up to $500,000 for a period of 2 years (The legislation allows up to $750,000 for Phase II).  The SBIR/STTR program does not fund phase III, the transformation of technology to a prototype and into the marketplace.

The Small Business Administration (SBA)* is responsible for setting SBIR/STTR operational guidelines. All federal agencies submit annual reports to the SBA on SBIR/STTR budget calculation, list of awards made during the fiscal year and project abstracts. Agencies request clearance from the SBA on issues falling outside the guidelines. The SBA monitors all the Federal SBIR/STTR programs and issues reports and recommendations to Congress. (*http://www.sba.gov/sbir)

OII Goals

I. Innovation Leadership Goal: To promote the transfer of discovery and learning from academia to small businesses to create innovative products and services
II. Commercialization Partnership Goal: To enhance the commercial success of small businesses through partnership with the industrial and investment sectors 

III. Competitive Workforce Goal: To stimulate the growth of a diverse, globally competitive workforce

IV. Operational Excellence Goal: To enhance the efficiency of all OII operations to deliver the highest value to the nation’s small technology business community 

Task Prioritization Process

The OII Strategic Plan was developed over a period of almost a year (See Chronology of Events in the Appendix). First the organization’s vision and mission were articulated and agreed upon, and the goals to achieve the mission were defined. Objectives and specific tasks to accomplish the goals were then identified. Three parameters were considered to prioritize the tasks. The first was the time frame – near-term (less than a year), medium-term (a year to three years) and long-term (two years to five years). The second parameter considered was the ease of implementation and delivery, and the third was the impact on the SBIR/STTR program (high, medium, low). The results of the analysis using the above three parameters were used to list tasks under the “Operation Plan” for each objective, with the higher priority tasks listed first in rank order. 

I. Innovation Leadership Goal: 

To promote the transfer of discovery and learning from academia to small businesses to create innovative products and services
Objective A: Build Partnership with Academia 

Two categories of partnerships were identified to improve the partnership with academia. 

i. The OII Program Officer (PO) and faculty members

ii. The small business community and academia

The OII Program Officers felt that they had strong relationships with faculty members, especially the younger members, who were up-to-date on the frontiers of research. These younger faculty members were found to be eager to serve as reviewers and wished to participate more in the SBIR/STTR program. In fact, some expressed interest in knowing and following the progress of the small business grantees that they had recommended for awards. The OII Program Officers also had good relationships with academic Department Heads across the nation. Uniformly, the Department Heads, especially from smaller universities, encouraged their faculty to actively participate and support the SBIR/STTR program by acting as reviewers. 

In terms of the relationship between academia and small businesses, there is a mixed level of partnership. In instances where academia is the lead such as faculty-founded small business or university-led STTR partnerships, the relationship is naturally strong. In other cases, it is often the small business that initiates contacts with a recognized faculty member, often seeking consulting agreements. Even in these instances, the small business tries to maximize its research dollars by avoiding subcontracts with universities to avoid overheads and prefers the faculty consultancy route unless the subcontract is mandated as in STTR. Beginning 2001, SBIR/STTR grantees were included in the annual DMII grantees conference. This gave a tremendous opportunity for grantees to locate academic partners with a common interest in manufacturing related research. Once again, the small business found networking useful in connecting with other grantees, other small businesses as well as faculty members. However, the faculty members were not as keen on connecting with the small businesses.


Overall the partnership with academia objective can be enhanced through the following:

i. Encourage partnership between established small businesses and academia to transform discovery into innovation
ii. Actively support emerging small businesses rooted in university-based technology towards commercialization
The Operation Plan:

1. Establish linkages with Engineering Deans, VPs of Academic Research, Sponsored Research Offices and Business schools

2. Establish linkages with NBIA and AUTM

3. Strengthen STTR – reconsider award size, PI eligibility, University outreach and IP issues 

4. Bring reviewers to OII Phase II Grantees Conference 

5. Strengthen connections between OII Program Officers and individual faculty experts for selection and refinement of solicitation subtopics 

6. Encourage Co-op programs with small businesses 

Objective B: Build Partnerships within NSF Academic Programs

The relationship within NSF between the OII Program Officers and the academic Program Officers should be reinforced and stimulated. Since the SBIR/STTR review and award management process became independent in 1998, the OII has operated efficiently in self-sustained fashion without the need for academic Program Officers. The academic Program Officers found growing interdivisional and cross-directorate activities on NSF-wide solicitations replacing the loss of connection with the OII programs. One positive result of upgrading the technical qualifications of the OII Program Officers has been increased acceptance of them as colleagues on par with the academic Program Officers. This was not the case previously. The higher visibility of the OII within ENG and the equivalent level participation of the Director of the OII in ENG management activities present new opportunities to build synergistic relationships within NSF. This partnership objective can be broken down to the following steps:

i. Bring together all innovation-related programs within the Foundation under the OII
ii. Build directorate, divisional and program level connections within NSF
iii. Proactively participate in academic NSF grantees conferences
The Operation Plan:

1. Connect ERCs, the International Office, and the GOALI, IUCRC, PFI and other partnership programs within NSF to OII

2. Build cyber-security connections 

3. Build cyber-infrastructure connections 

4. Build nanotech, materials, electronics and manufacturing connections 

5. Build biodiversity, biosciences and bioengineering connections 

6. Explore “Matchmaker” program for academia 

7. Group small business PI’s by NSF divisions as reviewers for academic Program Officers

8. Implement systematic ‘detail process’ for Program Officers

9. Bring IPA Program Officers into OII 

10. Build geosciences and astronomy connections

11. Connect SBIR grantees to other divisions’ grantees conferences

12. Build connections with International Office  

II. Commercialization Partnership Goal: 

To enhance the commercial success of small businesses through partnership with the industrial and investment sectors 
Objective A: Enhance Training and Assistance to Small Business Grantees for the Commercialization of SBIR/STTR Awards

The Small Business Innovation Act of 1982 and subsequent reauthorizations in 1986, 1992 and 2000 recognized the importance of commercialization. Increasing private sector commercialization is one of the four stated purposes of the Act. The National Academies study “The Small Business Innovation Program: An Assessment of the Department of Defense Fast Track Initiative” (http://books.nap.edu/catalog/11082.html) found that not all small businesses were focused on commercialization. The study found that small businesses could be classified into three groups based on the strategies pursued by them in seeking SBIR funding.

1. Meet the agencies’ mission and get on the agency procurement list

2. Strengthen the core research capability to position the firm for major contract research opportunities.

3. Leverage federal funding to accelerate commercialization

Since NSF is not a ‘mission agency’ with significant procurement needs, the focus of the NSF SBIR/STTR program from its inception has been on the commercialization of research. From the beginning, the NSF took the lead in directing small businesses applying for SBIR/STTR grants to plan beyond Phase I to Phase II and Phase III all the way to commercialization. The NSF SBIR/STTR program organizes several outreach Conferences across the nation every year to educate the small business community on the goals of the SBIR/STTR program and emphasizes the need for commercialization focus when applying for a NSF SBIR/STTR Phase I grant. Successful Phase I grantees competing for Phase II research grants at NSF were required to put together a commercialization plan and obtain a Follow on Funding Commitment (FFC) from investors or strategic partners or customers. In the absence of FFC, the Phase I grantee was required to demonstrate possession of substantial in-house resources for ‘self-funding’ the prototype demonstration in Phase III and further commercialization. In 1996, a self-assessment by OII management on the efficacy of FFC led to the conclusion that very few of the commitments were honored at the completion of Phase II grants for various reasons, e.g. the investor was not convinced of the ROI once he/she had a better understanding of the research results; the perceived market at the end of Phase I did not materialize or had shifted. With that background, the OII recognized that the Phase I grantees need assistance in the preparation of their Commercialization Plans. By and large the PIs in the NSF SBIR/STTR grants and the company founders are skilled and talented scientists and engineers. While their strengths lie in building a technology base, their weakness often lies in a lack of comprehension of the full scope of the business aspects required in transforming their research results into profitable commercial products or processes. The OII recognizes the opportunity to assist NSF SBIR/STTR grantees through all three Phases of the SBIR/STTR program through the following:

i. Strengthen Commercialization Plan assistance to Phase I grantees

ii. Select and offer Business Plan assistance to Phase II grantees

iii. Implement and enforce commercialization reporting requirements

iv. Organize and support Phase III workshops

The Phase I review at NSF is primarily focused on assessing the quality of technical research. The OII draws on the knowledge and the expertise of leading academic researchers to review proposals and participate in interactive panels. The panel selects the best proposals, labels them Highly Recommended (HR) proposals and rank orders them for funding recommendations. All Phase I grantees are given an opportunity to compete for Phase II grants upon completion of their Phase I research. Phase II proposals require not only a research plan, but also a commercial plan. Prior to 1996, the review process for Phase II was the same as Phase I relying on external academic researchers to evaluate the technical merits. Originally, when the NSF SBIR/STTR program was small, Roland Tibbetts, the originator of the program, was the sole reviewer of the commercialization plans in Phase II proposals.

With the growth of the program and the NSF culture of the ‘peer review’ process, the OII introduced ‘external’ commercial panels to augment the technical panels. NSF is the only agency amongst all the federal SBIR agencies that uses commercial reviewers to evaluate and help select Phase II proposals for funding based on commercialization merits. Depending on the technologies and panel size, the technical and commercial panels are either combined into one single panel or into separate panels. The OII brings in investors, strategic partners, business school faculty members, market researchers, business assistance service providers from state economic development and private firms, and successful entrepreneurs, all with deep commercialization knowledge in the intricacies of growing a technology based business.

The 1998 Committee of Visitors (COV) noted that commercialization plans for Phase II proposals received between 1995-1997 were of poor quality, especially compared to the high quality of the technical plans. In 1999, the OII introduced a Phase I training workshop “Doing Business with the NSF”. In this workshop, the Phase I grantees were alerted to the important transition that they should be making from Phase I feasibility to Phase II research positioned for commercialization. One of the early features offered to small businesses at these workshops was access to service providers to help hone their commercialization strategy and put together a compelling Phase II commercialization plan. Analysis by the COV in 2001 covering proposals received between 1998-2000 indicated an encouraging trend towards improved commercialization plans in Phase II proposals. This was confirmed by the 2004 COV analyzing proposals received in 2001-2003. The cost analysis and audit resolution (CAAR) group reviewing the fixed price Phase II grants noticed that the Phase I grantees were insufficiently prepared in accounting and financial management practices. In 2002, the OII added an accounting workshop offered by a Chartered Accounting Firm to the Phase I grantees training workshop. The small business community quickly perceived the value of the training. The Division of Design, Manufacture and Industrial Innovation (DMII) has held grantees workshops for its academic grantees for decades. When small business grantees were invited to these workshops in 2001, the OII offered an Intellectual Property Protection workshop. This was enthusiastically received by the grantees and endorsed by the Advisory Committee (Advisory Committee for the SBIR/STTR program, subcommittee of ENG Advisory Committee). In 2004, the workshop content was expanded to include ‘Licensing Strategy’. The OII is poised to offer further assistance to the small business community working within the language of the legislation of using SBIR set-aside funding for ‘technical assistance’. In addition, it seeks partnerships and other options to provide business assistance through the judicious use of its limited administrative resources.

The Operation Plan:

1.
Offer additional contract assistance to Phase II grantees 

· Develop plans to work with incubators, business schools and other resources

· Concentrate on specific technology incubators, e.g. Biotech incubators in Maryland

· Provide innovation management courses to grantees 

2. 
Have Conferences as a forum for pre-Phase I and Phase I grantees for the following: 

· Know-how to ‘assess’

· Should I submit a Phase II?

· Experienced SBIR grantees to serve as role models 

3.
Review and update the 6-commercialization plan elements 
4.
Revise Phase I requirements (to include more ‘meat’ upfront 

· Bring business reviewers into the Phase I process 

5. 
 Provide training for international patent strategies 

Objective B: Create Small Business Partnerships with Investors and Corporate Partners and Provide Incentives to Accelerate Commercialization 

With the creation of the new Office of Industrial Innovation, the last joint DMII/SBIR grantees Conference was held in January 2005. The original intent of the grantees Conference was to facilitate face-to-face meetings of OII Program Officers with their grantees by limiting travel expenses and managing within a tight budget. In addition, the grantees Conference provided networking opportunities. The purpose of forging partnerships with academia did not prove to be too fruitful. Overall the DMII Conference had grown too large for effective networking. The OII is now in a position to create a new agenda for a future grantees’ Conference of its own.

In the mid 1990s, the Department of Defense (DOD) introduced ‘Fast Track’ as an incentive for partnering between the small business and investment communities. The DOD Fast Track required third party funding as a prerequisite for Phase II application for contract funding. The DOD program manager would automatically raise the ranking of Fast Track proposals to the top of the funding category. The DOD selection process is completely within the agency and evaluated against meeting its mission. There are no ‘external peer reviewers’ as at NSF. Recognizing the value of attracting investors early on, the OII decided to adapt Fast Track to the NSF SBIR/STTR program. In 1998, the OII introduced a new supplemental program called Phase IIB. It differs in several significant ways from the DOD Fast Track. The NSF supplemental proposal is submitted while conducting the Phase II research. With Phase II research underway the small business is better positioned to attract investors because most of the early stage research risk has already been addressed with federal funding. Supplemental federal funding can be targeted at fine-tuning the research to address the needs of the investor, customer or strategic partner. With technical risks diminished, the OII raised third party commitments to double the level of supplemental funding requests from small business. The Phase IIB supplement was initiated to ‘fill the gap’ between the $500,000 from an NSF Phase II grant and the maximum allowable by legislation of $750,000. Typically it was between $50,000 and $250,000. The OII found that third party investors included both public and private sectors. Recently OII introduced a new ‘Super-sized’ Phase IIB for up to $500,000. The small business must now bring in only private investors to match funding requests exceeding $250,000. The Phase IIB program at NSF has been tremendously successful and has been showcased by the National Academies as a model to facilitate Phase III at its meeting in 2004. 

The OII has participated in regional venture forums, NASVF annual Conferences, the World’s Best Technologies (WBT) forum, MAVA and IRI meetings to network with investors and publicize the NSF SBIR/STTR program. The OII program officers have built personal relationships with members of the investment community by bringing them in as reviewers of the commercialization plan. The investment business is often referred to as a ‘contact sport’ because of its emphasis on personal contacts and relationships. The OII created a new program ‘SBIR MatchMaker’ and invited both investors and grantees to register. The Venture Capital (VC) community immediately recognized the value of MatchMaker. They could see the value of the ‘peer review’ process to select the best technical ideas. They would gain partial due diligence from the OII screening. The OII brings in the management knowledge of the program officers with regards to the ability of small business firms to meet milestones, conduct and manage research. Towards this, the OII has compiled a CD containing all Phase II awards over the span of the last five years. These awards were grouped by solicitation topics and subtopics representing a wide spectrum of technologies of interest to large industries. These were presented at the IRI meeting. The OII program officers made personal contacts with the external technology representatives from Fortune 500 industries. In addition, several large industrial companies who are members of the MatchMaker program have been invited to grantees Conferences to review grantees’ technologies to see if it is potentially valuable to the industrial company. At the same meeting the industrial companies presented overviews of their own product requirements and identified technologies they are seeking to acquire. This face-to-face meeting results in faster “matching” between grantees and industry partners thereby speeding up the commercialization of the technology for the small company, and equally important, it provides accelerated industrial innovation that is the mission of the OII and the SBIR/STTR program. The SBIR MatchMaker list of investors and strategic partners has grown to almost 50 potential third party partners. Several ‘matches’ have been made thus far but it is too early to realize tangible results. Amongst all eleven SBIR agencies, NSF is the first agency to proactively create partnerships with the investment community. The Advisory Committee continues to encourage the OII to assist all of its grantees on a nationwide basis with private sector investment connections.

The Operation Plan:

1. Bring investors and corporate partners to grantees Conferences and workshops
2. Package grantees portfolios with investors’ interests – develop the Mini-Book of James
3. Develop relationships with Kaufmann and ACA – use Fellows as mentors 

4. Use business school MBAs for business assistance, e.g. extend REU to REG
5. Conduct workshops on ‘narrow’ topics for partnering

6. Incorporate 9-Sigma and others into Matchmaker as well as into the selection of subtopics

7. Proactively channel NSF grantees to other agencies as potential subcontractor to primes  
Objective C: Judiciously Select SBIR/STTR Solicitation Topics 

In the beginning of the NSF SBIR/STTR program, solicitation topics were aligned with the NSF scientific and engineering directorates, divisions and programs resulting in 27 topics and over 100 sub-topics for the small businesses to submit proposals. This methodology identified above supported high quality SBIR/STTR scientific and engineering research, however many small businesses encountered difficulties in attracting private investors.  The business sector is not organized along the lines of math, science and engineering disciplines but uses the discoveries from these disciplines to develop new technologies in order to leverage into a competitive position. It became clear that the program solicitation was not oriented towards the original purpose of the SBIR legislation to increase private sector commercialization of innovations derived from federal research and development.  Therefore, the NSF SBIR/STTR program aligned the solicitation topics with external investment and market opportunities and simultaneously preserved the science and engineering alliances with the NSF directorates.  The SBIR/STTR program encourages partnerships between small businesses and academic researchers in order to move the emerging discoveries from the NSF academic supported research into the private sector.

The new millennium opened with high national awareness of, and a need for, a response to more heightened security. In addition, the collapse of the 1990’s dotcom bubble and major job erosion in core industrial sectors led to increased awareness of and the necessity for the SBIR/STTR program to be aligned with national needs. The following action plans are geared towards addressing these shortcomings and opportunities:

i. Identify technologies with external investment/market focus

ii. Exploit emerging discoveries from NSF supported science, math and engineering disciplines as subtopics

iii. Respond to national priorities set forth by the Administration and other emerging or pressing societal needs

The NSF is a research-funding agency that underwrites the technical risk of new research before the private sector investment market is willing to get involved. The NSF does not buy any products or processes resulting from these research investments and is not the ultimate customer of the innovation stimulated by the SBIR/STTR research. Therefore, NSF is not a funding resource for small businesses for Phase III product development and commercialization of research results. However, to complete the innovation process, small businesses require funds beyond federal research dollars from sources external to the NSF. Sources could include other federal agencies, state governments and the private sector.  Since NSF is not the ultimate customer, the NSF SBIR/STTR research topics are oriented to the external needs of the market place and the nation as a whole.

Consistent with one of the purposes of the SBIR legislation to ‘increase private sector commercialization of technology developed through federal research and development” the NSF SBIR/STTR topics are aligned more along the private sector investment market. At the same time, because of the broad mission of NSF, the OII is able to highlight timely research topics that are of national interest with the potential for broad societal impact. In this way, the OII is able to play an important role in the public-private innovation partnership. The solicitation topics fall into three broad areas:

A. Investment Business Focused Technology
B. Industrial Market Driven Technology
C. Technology in Response to National Needs
A. Investment Business Focused Technology:  The VC community is small, organized and well connected with each other. Their investment tends to be regional and occasionally national. In contrast, angels (individual wealthy investors) and angel networks are not that well organized and tend to be very local with their investments and are not widely known. These private investment-funding sources represented by the VC community and angel networks are significant. However, very early stage investment at the pre-seed investment level is not prevalent and further is not readily available on a national scale. This is where the SBIR/STTR program fits the national innovation model in offering public-private innovation partnerships. Technologies of interest to private sector investment businesses fall into three broad areas. The OII solicitations encourage the small business community to submit proposals aligned with these technologies, which are listed in the order of decreasing time scales on their Return On Investment (ROI) for the investment community:
1. Biotechnology (BT)

2. Electronics Technology (EL)

3. Information Based Technology (IT)

B. Industrial Market Driven Technology: Large industries invest in innovations that they can leverage their strengths in manufacturing, distribution, and market presence to build and grow their businesses. The majority of them are Fortune 500 businesses and each has their own core competencies and technology base. Under the forces of the stock market, large businesses are increasingly abandoning internal investment in early stage research and are seeking to leverage academic and small business research. The OII is in a unique position to orient its SBIR/STTR funding to create public-private partnership by identifying market driven technologies of interest to the large business that the small business community can respond to. Beyond the three technologies (BT, EL, IT) already identified, there are at least two very broad technologies of interest to the large business community:

1. Advanced Materials and Manufacturing (AM)
2. Chemical Based Technology (CT)

C. Technology in Response to National Needs: At times, there arise national needs that the private sector is not able to respond immediately to with the available technology base. Also the market is not considered large enough for the private sector to commit to long-term research. The 9/11 tragedy triggered a heightened national need for security.  The Department of Homeland Security (DHS) was created. The DHS seeks immediately available security enhancements and solutions, and supports research directed towards short-term solutions. The OII has the flexibility to seek novel innovation research ideas from the small business community during these phases of disruptions that have a profound impact on society. The OII is responding to the gap between short-term needs and long-term goals by emphasizing research that can lead to future products and processes. Recognizing that the NSF is already investing substantial research dollars in the areas of Nanotechnology, Biotechnology and Information Technology, the OII seeks proposals that address the frontiers of innovation at the intersection of one or more of these technologies.

Another example of a national need is the continuous shift in the U.S. manufacturing base to other countries. In response, the Administration issued an Executive Order 13329 requiring all federal agencies with SBIR programs to emphasize manufacturing research as a way to spur innovations to reverse erosion of the manufacturing base. The OII is responding with timely solicitation topics noted below and is positioned to stimulate innovation in other technologies in support of national needs:

1. Security Based Technology (ST)
2. Manufacturing Innovation (MI)
In addition, small business innovations provide tools to further advance research and education by academia. Some examples include robust remote sensors for geosciences, enhanced data gathering by atomic force microscopes for materials science and biosciences and education software for bringing science to elementary schools.

The following summarizes the NSF SBIR/STTR solicitation topic portfolio supported by the OII.

A. Investment Business Focused Topics

1. Biotechnology (BT)

2. Electronics Technology (EL)
3. Information Based Technology (IT)

B. Industrial Market Driven Topics

1. Advanced Materials and Manufacturing (AM)
2. Chemical Based Technology (CT)

C. Technology in response to National Needs

1. Security Based Technology (ST)

2. Manufacturing Innovation (MI)
The Operation Plan:

1.
Continuously review, refine, rejuvenate and revise the investment business focused topics of Electronics Technology, Biotechnology and Information Based Technology 
2.
Continuously review, refine, rejuvenate and revise the industrial market-driven topics of Advanced Materials and Manufacturing and Chemical Based Technology

3.
Be flexible and nimble to have solicitations at short notice on technologies that respond to national needs 

4.
Properly time the release of topics to also address success rate concerns 

5.
Solicit topic ideas from academia and NSF academic Program Officers  

6.
Address and tailor the “Support Letter” issue for each topic area 

III. Competitive Workforce Goal: 

To stimulate the growth of a diverse, globally competitive workforce

Objective A: Leverage the Small Business Program for Training and Attracting Personnel for High Quality Jobs

The NSF has a very successful supplemental program - Research Experience for Undergraduates (REU) - to attract undergraduate students. This was recently expanded to include K-12 teachers through the Research Experience of Teachers (RET) supplemented program. The SBIR/STTR grantees perceive these programs as very attractive supplements and are glad to offer students and teachers an opportunity to experience the small business research environment. In addition, the small business has an opportunity to attract and hire students as their businesses grow. Recognizing that the small business is the major employer of scientists and engineers in the U.S., these supplemental programs play a critical role in training the future workforce of scientists and engineers for their careers.

The Operation Plan:

1.
Improve the utilization of REU-RET supplements 
2.
Seek ways to bring more graduate students into the SBIR program 

3.
Explore the full array of supplement opportunities in OII programs 

4.
Explore opportunity for grantees to visit technical conferences and associated trade fairs at the leading technology countries  

Objective B: Encourage Entrepreneurship by Under-Represented Groups

The Small Business Innovation Development Act stipulates - ‘Foster and encourage participation by minorities and disadvantaged persons in technological innovation’. In the proposal applications, the small business is asked to self-certify if they meet the Small Business Administration (SBA) definition of a minority- or woman-owned business. All federal agencies capture this data and the SBA collects and reports overall status to Congress annually. Currently participation by minority- and woman-owned businesses in the NSF SBIR/STTR program averages 20% overall with a ratio of 2:1 between minorities and women. To date, very few efforts have been made to target, attract, mentor and channel minorities and women to compete for SBIR/STTR funds. There is a need to go beyond data gathering and seeking means to add qualified minority and women owned businesses for the competitive pool in the SBIR/STTR program.

Even though there are several programs within the Directorate of Education and Human Resource (EHR) at NSF that are targeted to encouraging minority and female population to pursue careers in science and engineering, participation by this segment of the population, especially in engineering, is still very low. The Engineering Directorate (ENG) is seeking ways to redress this. With the ‘applied’ research emphasis of the SBIR/STTR program, a major segment of the PIs submitting proposals to the OII are engineers. This raises an opportunity to partner with EHR and other divisions within ENG to attract scientists and engineers to start small businesses and compete for the SBIR/STTR funds and participate in the federal procurement process. As a start in 2004, the OII initiated a partnership with the Centers for Research Excellence in Science and Technology (CREST) program in EHR to offer supplements to SBIR/STTR Phase II grants to partner with the predominantly minority CREST academic research institutions.

The Operation Plan:

1.
Expand SBIR/STTR program beyond CREST, RISE 
2.
Increase sub-contractor efforts to expose under-represented small businesses to all business resources including National Outreach Conferences 

3.
Seek ways to increase under-represented participation in SBIR/STTR – RAMHSS 

4.
Target under-represented community pockets - HUB Zone, Rural, Border towns 

5.
Target both the physically disabled community as well as the technologies for that community 

IV. Operational Excellence Goal: 

To enhance the efficiency of all OII operations to deliver the highest value to the nation’s small technology business community. 

Objective A: Award All Phase I and Phase II Grants within Six (6) Months of the Solicitation Deadline 

It is mandated by legislation and consistent with the NSF GPRA dwell time requirements to award all Phase I and Phase II grants within six (6) months of the posted solicitation deadline.  The OII receives about 8% of all NSF proposals approaching 3,000 proposals in the peak years. The OII represents the entire NSF in its research base. Therefore research proposals submitted by the small business community cover a wide spectrum of science and engineering. Recognizing that small businesses are often without a safety net for continuous operation, Congress mandated that agencies managing SBIR/STTR programs should make all Phase I awards within six months. Prior to 1998, when the reorganization of solicitation topics occurred, small businesses submitted proposals in response to almost 27 NSF academic divisional interests covering over 100 NSF program topics. The OII, organizationally resident within DMII, relied heavily on NSF program officers across the Foundation. The OII program officers acted as coordinators and business evaluators and by and large were not technically trained. The academic program officers, on whom the OII relied on for the technical review and award/declination recommendations, could not give the same priority to the small business proposals as their own academic proposals resulting in the NSF SBIR/STTR program not meeting the legislated requirements to grant awards within six months. At the same time, NSF added targets for six months dwell time in response to the Government Performance Results Act (GPRA). To smooth the workflow, the OII moved the annual one-time solicitation deadline to selecting a few topics and releasing solicitations every six months. In addition, the OII rebuilt the team of program officers to include personnel with strong technical backgrounds and with experience in industry and small business. As a result of these organizational and staffing changes, the OII program officers generate the topics, review the proposals and manage the awards. This “one-stop” point of contact for the small business community is unique amongst all the eleven federal agencies managing the SBIR program. To support the very high volume, it became necessary to have a flexible support staffing option with freedom to bring in and remove temporary staff members in response to the cyclical proposal processing demand. In order to accomplish this operational need, the OII hired a support contractor, who offers the necessary flexibility while working with the NSF support and program staff. The following actions summarize how the OII has been able to continue to meet the six-month processing time requirement for all proposals:

i. Organize for high volume operation
ii. Employ panel review process
iii. Supplement NSF staff with contract support staff
High volume processing refers to the use of program officers in a continuous mode of identifying reviewers, running panels, making recommendations, with the cycle repeated every six months when a new solicitation opens. Each OII program officer reviews between 2 to 3 times the number of proposals as the ENG average for academic program officers. This extraordinary workload is taking the OII program officer away from program and award management to a continuous proposal processing function. Several options were considered and explored to decrease the proposal processing function of the OII program officers and increase the program management function. Increasing the number of program officers is constrained by the Full Time Equivalent (FTE) ceilings at NSF. Restricting solicitation to one deadline a year would go back to an untenable volume with the available staff. A pilot operation of prescreening by external contractors was tried to decrease the number of proposals handled by the OII program officers. There were inconsistencies in the quality of the recommendations between NSF and the contractors and this was abandoned.

The Operation Plan:

1. Hire additional Technology Assistants (TA) for support; specify their job responsibilities

2. Implement Phase II “Best practices” 

3. Automate reviewer ID process for setting up panels

4. Make CAAR-DGA process more efficient

5. Implement “Best practices” for “fund with revision” process

6. Standardize the deal closing process in Phase IIB and implement “Best practices” 

7. Find solutions to the “Funding Gap” problem

8.  Go on site visits prior to and post Phase II awards; target regional visits
9. Expand the Phase IIA program and standardize the process  

10. Bring Phase II grantees to NSF prior to making the award - e.g. ATP/NIST  

Objective B: Implement a Robust Awards Management Program

Recently hired program officers in OII include personnel with deep domain knowledge and strong technical backgrounds representing technologies of interest to the investment business and industrial market segments. These newly recruited program officers have many years of industrial experience, either in small or large businesses where they either founded the technology company and/or had technical and management responsibilities. 

The OII Advisory Committee noted independently that these OII program officers are a resource to the small business beyond the award/declination process. If the OII program officers’ workload can be lowered to the ENG average, they can better manage the grantees progress towards Phase III product/process commercialization. Additionally they will be able to provide individualized mentoring and references, and create partnerships with the investment and industrial communities. This rebuilt team of talented and experienced program officers can serve as a significant added value NSF staff resource for the small business community and the national innovation process.

As a first step towards portfolio management and mentoring of grantees by OII program managers, Technology Assistants were recently hired as additional contract staff to assist the program officers. This experiment is ongoing and given the right kinds of people that continue to be hired to this position with the right qualifications and incentives, with job responsibilities clearly defined, it has the potential to lower the program officers’ workload and thus allow the program officers to devote additional time to awards management thus further enhancing the program management function.

The Operation Plan:

1.
Streamline the reviewing and approving reports process 
2. Provide closer business assistance to grantees

3. Identify technology roadmaps from large industries and connect SBIR grantees to it, e.g. Semiconductor, Chemical, Energy

4. Implement the contact management process 

5. Improve the process of resolution of grant restructuring 

6. Establish connections to professional organizations 

Objective C: Redefine Outreach

The NSF SBIR/STTR program since its inception in the early ‘80s has taken a federal leadership role in organizing national Conferences to attract small businesses to participate in the SBIR/STTR programs. Currently, all eleven (11) federal agencies that implement the SBIR program participate at these NSF sponsored Conferences. In order to stimulate small businesses in the rural states, Conference sites are selected such that at least one outreach national Conference in a year occurs in an EPSCoR (Experimental Program to Stimulate Competitive Research) state. To encourage broad participation from all the EPSCoR small businesses, NSF underwrites their registration cost. The visibility of NSF across the U.S. is increasing significantly and perception is positive amongst the small business community. Having built this base and trust amongst the small business community in the last twenty (20) years, NSF has clearly achieved a leadership role amongst the federal agencies. States are increasingly proactive in attempting to bring more federal SBIR dollars into their regions and are taking a more active role in bringing economic development to their region. The OII supports and participates in States’ efforts subject to the limited available travel funds. Invitation travel from the EPSCoR states are often supported by the NSF EPSCoR program. The OII Advisory Committee recognizes the federal leadership achievement of NSF in support of the small business community outreach and is encouraging the OII to move on to the next important role of providing mentorship and assistance to the small business grantees base. The OII recognizes the need for assisting them through the innovation process of bringing to fruition the federal research investment towards commercialization. The OII will seek another agency or organization to take over the outreach starting FY ’2007, so that the OII can channel its resources to the mentorship of small business grantees. Many foreign countries are emulating the U.S. small business innovation model of the SBIR program. Large industries are already global in presence and increasingly moving more engineering and research to foreign affiliates. The investment business, which tends to invest locally and regionally, is starting to look to emerging markets for investments. These factors make it essential to build international connections to share and learn from each other.

The Operation Plan:

1. Make a compelling case for S&E travel funds increase
2. Attract already established small businesses to submit proposals

3. Identify agencies for National Conference planning and hand-off 
4. Manage regional/local Conference invitations – perform impact assessment and ROI of OII PO time; address issue of redundancy 

Objective D: Increase Human Capital

A vision without a task is but a dream, a task without a vision is drudgery, and a vision with a task is the hope of the organization. It is imperative that the best contract support team and a stellar team of program officers continue to always be an integral part of this Office to be able to deliver on the OII mission. It is equally important that program officers take up the responsibility of ownership of implementing prioritized-by-impact tasks associated with the goals and objectives in order that services to the small business community are most efficiently and diligently delivered so as to provide maximum value. 
The Operation Plan:

1. Correctly anticipate future OII needs
2. Hire the right people

3. POs must keep up with technology and continue to be domain experts 
4. Properly tailor contract support personnel requirements

5. Explore new contract support options

6. Build and maintain relationship with NSF’s internal service providers – relationship continuity, cross training, etc. 

7. Tailor NSF Academy training courses to OII POs   

Objective E: Conduct an In-depth Outcomes Assessment

Innovation is critical to the growth of the nation’s economy and wellbeing. To drive the innovation economy and to be the standard bearers of innovation in the Federal government, it is important to prove and to publicize the fact that the NSF SBIR/STTR program is an unqualified success. Innovation is a part of the NSF Vision and the ENG directorate and the OII has to assume the leadership role to showcase how technology innovation is done, and to serve as a nationwide model as to how to do it well. OII must coordinate its efforts with the Council on Competitiveness and the National Innovation Initiative. This Office must compile data on the performance of the SBIR/STTR program over the last twenty years to show Congress, especially when it comes time to further extend the program, that this program is indeed a successful one. Pertinent data would also help to further refine the program and better position the Office to offer help to high technology small businesses.

The Operation Plan:

1. Develop a plan to define, measure and test SBIR/STTR program metrics

2. Expand Book of James to include Phase IIB awardees 

3. Improve the process of nugget collection and conduct longitudinal studies

4. Participate in the NRC study and integrate the findings into the OII programs 

5. Participate in the PART process 

6. Implement commercialization reporting beyond Phase II 

7. Develop mechanisms to archive OLPA and other announcements on the NSF website

8. Prepare brochures on SBIR success stories 

Conclusion

This Strategic Plan outlines the vision and mission of the Office of Industrial Innovation, and offers a roadmap to achieve the mission through clearly identified goals, objectives, tasks, and task ownership (See Appendix for individual task ownership). With this common strategic purpose in mind, and the agreed upon vision, mission and the guiding principles for the organization established, the OII team arrived at a consensus on the prioritization of the tasks. The challenge now is to determine the most efficient way to integrate the prioritized tasks that clearly would have a strong, positive impact on the SBIR/STTR program with the day-to-day operational processes that must indeed continue.  Finally it is important that the OII develop a yearly tactical plan and associated metrics for follow-up on the effectiveness of this strategy once every six (6) months.

Appendix

Chronology of Events

Summer 2004
Dr. John Brighton, Assistant Director, Directorate of Engineering requests Strategic Plans from all Engineering Divisions

October 01, 2004
OII Retreat to discuss the Small Business-Academic Partnership as part of developing a strategic plan

February 01, 2005
Draft Strategic Plan developed with input from all OII POs – comments and revisions sought

March 15, 2005
Draft Strategic Plan internally circulated within ENG for comments and critique prior to ENG Advisory Committee Meeting in May 2005

May 19-20, 2005
Two-day OII Retreat to obtain buy-in of OII POs on OII Vision, Mission, Goals and Objectives, and to develop detailed task-level implementation plans

May 31, 2005
Half-day meeting to finalize operational plans, prioritize related tasks and establish “Ownership” for each and all tasks 

June 03, 2005
Updated Draft Strategic Plan sent to OII Advisory Committee Members for comments and critique
June 22-24, 2005
Feedback from OII Advisory Committee Meeting


Monthly progress review on OII Strategic Plan implementation

December 01-02, 2005
Two-day OII Retreat to review, revise and update OII strategic Plan

Task Ownership

	Program Officer
	Task

	
	

	All
	IVD.3

	
	

	Albus, Cheryl
	IB.9; IB.10; IIC.2b; IIC.3a; IIC.5;IIC.6; IVA.2; IVA.10; IVC.2 

	
	

	Arkilic, Errol
	IB.2; IB.11; IIA.1; IIA.2; IIA.3; IIA.4; IIB.2; IIB.3; IIC.1c; IIC.5; IIC.6; IVA.7; IVE.2 

	
	

	Figueroa, Juan
	IB.3; IB.12; IIIA.4; IIIB.4; IVA.3; IVB.4; IVB.2 

	
	

	Hennessey, Joe
	IA.3; IA.6; IIIA.2; IIIA.3; IVA.1; IVA.4; IVA.6; IVB.1; IVB.5; IVC.3; IVD.4; IVD.5; IVD.6; IVE.4

	
	

	Loving, Sandra
	IIIA.1

	
	

	Nair, Murali
	IIC.1a; IIC.5; IIC.6; IVE.7; IVE.8

	
	

	Narayanan, Kesh
	IA.1; IA.2; IA.5; IB.1; IB.6; IB.7; IIC.2b; IIC.4; IIIB.2; IVB.6; IVC.4; IVC.1; IVD.1; IVD.2; IVE.5 

	
	

	Nerlove, Sally
	IB.8; IIB.4; IIIB.1; IIIB.3; IIIB.5; IVA.9; IVD.7 

	
	

	Rudd, James
	IB.4; IIB.1; IIB.5; IIB.6; IVB.3

	
	

	Sahai, Om
	IA.4; IB.5; IIA.5; IIC.1b; IIC.5; IIC.6; IVA.5; IVA.8 

	
	

	Vermont, George
	IVE.1; IVE.3; IVE.6

	
	

	Wesson, Rose
	IIB.7; IIC.2a 

	
	


NSF SBIR/STTR Proposal-Dollar Trend 1995-2004

	Year
	Number Of Proposals Received (SBIR&STTR) Phase I & II
	Number of Awards     (SBIR &STTR) Phase I & II
	Total SBIR
	Total STTR
	Total        (SBIR & STTR)

	 
	 
	 
	 
	 
	 

	1995
	2342
	388
	$41,781,609
	$1,988,729
	$43,770,338

	1996
	2130
	344
	$41,400,000
	$2,954,391
	$44,354,391

	1997
	2005
	389
	$53,630,000
	$2,905,923
	$56,535,923

	1998
	1827
	337
	$52,774,000
	$3,154,032
	$55,928,032

	1999
	1920
	351
	$60,414,000
	$3,098,489
	$63,512,489

	2000
	1711
	350
	$65,359,000
	$4,745,733
	$70,104,733

	2001
	1525
	332
	$72,173,000
	$8,200,542
	$80,373,542

	2002
	1739
	457
	$78,000,000
	$5,544,221
	$83,544,221

	2003
	3099
	689
	$91,400,000
	$6,134,634
	$97,534,634

	2004
	2918
	406
	$95,396,800
	$9,876,250
	$105,273,050


NSF SBIR Award Maps
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SBIR Federal Innovation Model
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SBIR NSF Innovation Model
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NSF SBIR Conference Locations

	Location
	Date
	Attendees
	Comments

	Milwaukee, WI
	Fall 2006
	
	Scheduled 

	Louisville, KY
	May 15-18, 2006
	
	Booked Conference

	Albany, NY
	Nov. 14-17
	
	Booked Conference

	Omaha, NE
	March 7-10, 2005
	
	Booked Conference

	Boise, ID
	Nov. 1-2, 2004
	470
	

	Atlanta, GA
	April 26-29, 2004
	605
	

	Cleveland, OH
	Oct. 27-30, 2003
	634
	

	Albuquerque, NM
	March 10-13, 2003
	642
	

	Burlington, VT
	Oct. 28-31, 2002
	676
	

	Anaheim, CA
	March 11-14, 2002
	450
	

	Rapid City, SD
	Oct. 23-26, 2001
	400
	

	Tulsa, OK
	Feb. 26 – Mar. 1, 2001
	362
	

	Bellevue, WA
	Oct. 30 – Nov. 1, 2001
	420
	

	Biloxi, MS
	Feb. 27 – Mar. 1, 2000
	402
	

	Las Vegas, NV
	Nov. 20-23, 1999
	611
	

	Billings, MT
	May 16-19, 1999
	387
	

	Boston, MA
	Nov. 3-5, 1998
	681
	

	Phoenix, AZ
	Oct. 27-29, 1997
	450
	

	Washington, DC
	Oct. 14-16, 1997
	450
	

	Kissimmee, FL
	April 1997
	477
	

	Anaheim, CA
	Nov. 1996
	493
	

	Washington, DC
	Oct. 1996
	694
	


	1995& 1996
	1997
	1998
	1999 – 2002
	2003
	2004
	2005

	Physics
	Physics
	Physics
	Advanced Materials and Manufacturing
	Advanced Materials, Manufacturing and Chemical Processes
	Advanced Materials, Manufacturing and Chemical Processes
	Advanced Materials and Manufacturing

	Chemistry
	Chemistry
	Chemistry
	Biotechnology
	Biotechnology
	Biotechnology
	Biotechnology

	Materials Research
	Materials Research
	Materials Research
	Electronics
	Electronics
	Electronics
	Chemical-Based Technologies

	Mathematical Sciences
	Mathematical Sciences
	Mathematical Sciences
	Information Based Technologies
	Information Based Technologies
	Information Based Technologies
	Electronics

	Astronomy
	Astronomy
	Astronomy
	
	
	Security Technologies
	Information Based Technologies

	Atmospheric Sciences
	Atmospheric Sciences
	Atmospheric Sciences
	
	
	Manufacturing Innovation
	Security Technologies

	Earth Sciences
	Earth Sciences
	Earth Sciences
	
	
	
	Manufacturing Innovation

	Ocean Sciences
	Ocean Sciences
	Ocean Sciences
	
	
	
	

	Polar Sciences, Engineering and Operations
	Polar Sciences, Engineering and Operations
	Polar Sciences, Engineering and Operations
	
	
	
	

	Integrative Biology and Neuroscience
	Biological Sciences
	Biological Sciences
	
	
	
	

	Molecular and Cellular Biosciences
	Biological Infrastructure
	Biological Infrastructure
	
	
	
	

	Environmental Biology
	Social, Behavioral and Economic Research
	Social, Behavioral and Economic Research
	
	
	
	

	Biological Instrumentation and Resources
	Advanced Scientific Computing
	Advanced Computational Research
	
	
	
	

	Social, Behavioral and Economic Research
	Computer and Computation Research
	Advanced Networking Infrastructure and Research
	
	
	
	

	Advanced Scientific Computing
	Networking and Communications Research and Infrastructure
	Information and Intelligent Systems
	
	
	
	

	Computer and Computation Research
	Microelectronic Information Processing Systems
	Electrical and Communications Systems
	
	
	
	

	Networking and Communications Research and Infrastructure
	Information, Robotics and Intelligent Systems
	Design, Manufacture and Industrial Innovation
	
	
	
	

	Microelectronic Information Processing Systems
	Electrical and Communications Systems
	Chemical and Transport Systems
	
	
	
	

	Information, Robotics and Intelligent Systems
	Design, Manufacture and Industrial Innovation
	Civil and Mechanical Systems
	
	
	
	

	Electrical and Communications Systems
	Chemical and Transport Systems
	Bioengineering and Environmental Systems
	
	
	
	

	Chemical and Transport Systems
	Civil and Mechanical Systems
	Education and Human Resources
	
	
	
	

	Design, Manufacture and Industrial Innovation
	Bioengineering and Environmental Systems
	Next Generation Vehicles
	
	
	
	

	Civil and Mechanical Systems
	Education and Human Resources
	Microelectronics Manufacturing
	
	
	
	

	Bioengineering and Environmental Systems
	Next Generation Vehicles
	Experimental and Integrative Activites
	
	
	
	

	Education and Human Resources
	Microelectronics Manufacturing
	Computer-Communication Research
	
	
	
	

	Next Generation Vehicles
	
	
	
	
	
	

	Microelectronics Manufacturing
	
	
	
	
	
	


 NSF SBIR/STTR Topic Evolution 1995-2005

NSF SBIR Dwell Time 1995 - 2004

	SBIR Phase I Dwell Time

	FY
	Number of Proposals
	Average(Months)
	Std Dev(Months)
	0-6 Months
	>6-9 Months
	>9-12 Months
	>12 Months

	2004
	1,703
	4.33
	0.46
	100%
	0%
	0%
	0%

	2003
	2,405
	3.71
	0.79
	100%
	0%
	0%
	0%

	2002
	1,405
	4.35
	0.51
	100%
	0%
	0%
	0%

	2001
	1,157
	4.97
	0.51
	100%
	0%
	0%
	0%

	2000
	1,318
	5.22
	0.50
	100%
	0%
	0%
	0%

	1999
	1,518
	4.81
	0.51
	99%
	1%
	0%
	0%

	1998
	1,455
	4.63
	0.42
	100%
	0%
	0%
	0%

	1997
	1,792
	5.49
	1.66
	96%
	3%
	0%
	1%

	1996
	1,779
	8.48
	1.59
	1%
	88%
	10%
	2%

	1995
	1,849
	8.02
	1.47
	10%
	71%
	19%
	1%

	SBIR Phase II Dwell Time

	FY
	Number of Proposals
	Average(Months)
	Std Dev(Months)
	0-6 Months
	>6-9 Months
	>9-12 Months
	>12 Months

	2004
	317
	5.03
	1.59
	89%
	10%
	0%
	1%

	2003
	173
	3.82
	0.67
	99%
	1%
	0%
	0%

	2002
	156
	4.96
	2.44
	94%
	1%
	4%
	1%

	2001
	168
	5.78
	2.12
	59%
	36%
	3%
	2%

	2000
	191
	6.02
	2.13
	45%
	48%
	5%
	2%

	1999
	187
	4.94
	2.29
	89%
	5%
	5%
	1%

	1998
	185
	6.04
	3.53
	82%
	10%
	6%
	2%

	1997
	277
	11.06
	7.87
	36%
	20%
	5%
	39%

	1996
	319
	16.28
	8.86
	3%
	13%
	24%
	61%

	1995
	156
	14.34
	6.59
	4%
	13%
	29%
	54%

	STTR Phase I Dwell Time

	FY
	Number of Proposals
	Average(Months)
	Std Dev(Months)
	0-6 Months
	>6-9 Months
	>9-12 Months
	>12 Months

	2004
	140
	4.42
	0.53
	99%
	1%
	0%
	0%

	2003
	158
	3.60
	0.75
	100%
	0%
	0%
	0%

	2002
	99
	4.46
	1.05
	97%
	0%
	3%
	0%

	2001
	93
	5.17
	0.77
	91%
	9%
	0%
	0%

	2000
	90
	5.38
	1.44
	99%
	0%
	0%
	1%

	1999
	100
	5.32
	0.80
	85%
	13%
	2%
	0%

	1998
	28
	4.58
	0.74
	96%
	4%
	0%
	0%

	1997
	40
	7.20
	2.22
	28%
	65%
	3%
	5%

	1996
	74
	7.29
	1.63
	1%
	88%
	8%
	3%

	1995
	20
	3.92
	0.15
	100%
	0%
	0%
	0%


Minority-Women Data 1994 –2004

	Phase I 1994 - 2004

	YEAR
	Phase I Minority Owned - Awarded
	Phase I Women Owned - Awarded
	Phase I Both (M/W) Awarded
	Phase I Minority Owned - Declined
	Phase I Women Owned - Declined
	Phase I Both (M/W) Declined
	% Phase I Minority Owned - Awarded
	% Phase I Women Owned - Awarded
	% Phase I Both (M/W) - Awarded
	Total # of Proposals
	Total # of Awards
	% of Total Proposals Awarded
	Average Award Amount

	2004
	28
	22
	21
	334
	236
	72
	11.86%
	9.32%
	8.90%
	2006
	236
	11.76%
	 $  100,000 

	2003
	56
	46
	11
	451
	231
	107
	12.50%
	10.27%
	2.46%
	2405
	448
	18.63%
	 $     99,481 

	2002
	49
	28
	12
	284
	147
	72
	17.82%
	10.18%
	4.36%
	1404
	275
	19.59%
	 $      99,411 

	2001
	35
	18
	4
	185
	105
	48
	16.28%
	8.37%
	1.86%
	1157
	215
	18.58%
	 $    99,254 

	2000
	27
	22
	2
	111
	121
	27
	12.98%
	10.58%
	0.96%
	1318
	208
	15.78%
	 $    99,280 

	1999
	35
	12
	5
	184
	110
	35
	14.71%
	5.04%
	2.10%
	1518
	238
	15.68%
	 $      98,011 

	1998
	27
	15
	5
	237
	102
	50
	12.56%
	6.98%
	2.33%
	1455
	215
	14.78%
	 $    98,030 

	1997
	33
	19
	7
	302
	146
	61
	12.84%
	7.39%
	2.72%
	1792
	257
	14.34%
	 $    73,980 

	1996
	25
	21
	9
	305
	165
	73
	9.88%
	8.30%
	3.56%
	1782
	253
	14.20%
	 $    74,309 

	1995
	40
	27
	9
	264
	139
	71
	13.20%
	8.91%
	2.97%
	1850
	303
	16.38%
	 $    69,642 

	1994
	34
	25
	4
	382
	146
	126
	11.11%
	8.17%
	1.31%
	1888
	306
	16.21%
	 $    63,996 

	Phase II 1994 - 2004

	YEAR
	Phase II Minority Owned - Awarded
	Phase II Women Owned - Awarded 
	Phase II Both (M/W)- Awarded
	Phase II Minority Owned - Declined
	Phase II Women Owned - Declined
	Phase II Both(M/W) Declined
	% Phase II Minority Owned - Awarded
	% Phase II Women Owned - Awarded
	% Phase II Both (M/W) - Awarded
	Total # of Proposals
	Total # of Awards 
	% of Total Proposals Awarded
	Average Award Amount

	2004
	12
	7
	3
	28
	20
	3
	3.85%
	2.24%
	0.96%
	312
	127
	40.71%
	 $ 498,288 

	2003
	8
	7
	2
	21
	20
	6
	12.50%
	10.94%
	3.13%
	173
	64
	36.99%
	 $ 498,656 

	2002
	5
	4
	0
	19
	10
	4
	7.04%
	5.63%
	0.00%
	156
	71
	45.51%
	 $ 497,695 

	2001
	7
	9
	1
	14
	18
	2
	8.24%
	10.59%
	1.18%
	168
	85
	50.60%
	 $ 479,424 

	2000
	18
	9
	3
	17
	13
	1
	17.82%
	8.91%
	2.97%
	191
	101
	52.88%
	 $ 396,899 

	1999
	6
	5
	0
	16
	13
	3
	6.74%
	5.62%
	0.00%
	187
	89
	47.59%
	 $  364,701 

	1998
	11
	9
	1
	14
	15
	3
	12.50%
	10.23%
	1.14%
	185
	88
	47.57%
	 $ 348,800 

	1997
	22
	8
	2
	17
	18
	4
	18.64%
	6.78%
	1.69%
	278
	118
	42.45%
	 $ 304,766 

	1996
	17
	2
	5
	8
	23
	4
	22.97%
	2.70%
	6.76%
	320
	74
	23.13%
	 $  306,013 

	1995
	2
	6
	1
	6
	18
	2
	2.67%
	8.00%
	1.33%
	158
	75
	47.47%
	 $ 292,468 

	1994
	3
	2
	2
	5
	9
	2
	6.67%
	4.44%
	4.44%
	113
	45
	39.82%
	 $ 280,000 

	Phase IIb 1998 - 2004

	YEAR
	Phase IIB Minority Owned - Awarded
	Phase IIB Women Owned - Awarded
	Phase IIB Both (M/W) Awarded 
	Total # of Awards
	Average Award Amount

	2004
	1
	1
	0
	22
	 $       288,144 

	2003
	3
	1
	0
	21
	 $       231,867 

	2002
	6
	2
	0
	39
	 $      254,837 

	2001
	9
	4
	2
	31
	 $      283,953 

	2000
	3
	0
	0
	9
	 $       184,466 

	1999
	1
	1
	0
	24
	 $        92,649 

	1998
	0
	0
	0
	4
	 $        99,986 


Employment of Scientists and Engineers

	Employment of Scientists & Engineers

	 
	0-499 Employees
	500+ Employees
	Total

	Academic Institution 
	1995
	414,551
	1,422,783
	1,837,334

	
	1997
	640,136
	1,313,358
	1,953,494

	
	1999
	453,572
	1,568,805
	2,022,377

	Government 
	1995
	147,585
	1,236,518
	1,384,103

	
	1997
	235,817
	1,131,440
	1,367,257

	
	1999
	168,046
	1,235,223
	1,403,269

	Small Business 
	1995
	                  3,694,466 
	 
	        3,694,466 

	
	1997
	                  3,826,427 
	
	        3,826,427 

	
	1999
	                  3,921,153 
	
	        3,921,153 

	Large Business
	1995
	 
	             3,198,601 
	        3,198,601 

	
	1997
	
	             3,438,451 
	        3,438,451 

	
	1999
	
	             3,634,813 
	        3,634,813 

	Total for All by Year
	1995
	      10,114,504 

	
	1997
	      10,585,629 

	
	1999
	      10,981,612 

	Data from Sestat Public Table 1995,1997,1999
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Employment Bar Chart

Employment Pie Chart 1999
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MoneyTreeTM Survey 1995-2004

Total Venture Economics

	PricewaterhouseCoopers/Venture Economics/National Venture Capital Association MoneyTree(tm) Survey

	Year-Qtr
	 Investment Amount
	 # of Deals
	Percent of Total

	1995-1  
	 $    1,718,842,100.00 
	499
	0.54%

	1995-2  
	 $    2,547,199,400.00 
	461
	0.80%

	1995-3  
	 $    1,723,829,200.00 
	432
	0.54%

	1995-4  
	 $    2,166,115,800.00 
	480
	0.68%

	1996-1  
	 $    2,415,986,200.00 
	584
	0.76%

	1996-2  
	 $    3,083,562,400.00 
	667
	0.97%

	1996-3  
	 $    2,817,102,300.00 
	599
	0.88%

	1996-4  
	 $    3,196,840,200.00 
	763
	1.00%

	1997-1  
	 $    3,016,531,600.00 
	766
	0.95%

	1997-2  
	 $    3,724,810,600.00 
	771
	1.17%

	1997-3  
	 $    3,710,960,500.00 
	747
	1.16%

	1997-4  
	 $    4,454,849,300.00 
	900
	1.40%

	1998-1  
	 $    4,120,472,300.00 
	853
	1.29%

	1998-2  
	 $    5,767,224,400.00 
	917
	1.81%

	1998-3  
	 $    5,373,039,300.00 
	917
	1.68%

	1998-4  
	 $    6,085,963,700.00 
	1002
	1.91%

	1999-1  
	 $    6,663,715,900.00 
	927
	2.09%

	1999-2  
	 $  11,075,602,700.00 
	1334
	3.47%

	1999-3  
	 $  13,258,267,900.00 
	1447
	4.16%

	1999-4  
	 $  23,605,939,300.00 
	1905
	7.40%

	2000-1  
	 $  28,497,588,300.00 
	2153
	8.94%

	2000-2  
	 $  28,275,658,200.00 
	2157
	8.87%

	2000-3  
	 $  26,512,755,400.00 
	1977
	8.31%

	2000-4  
	 $  22,606,056,000.00 
	1786
	7.09%

	2001-1  
	 $  13,180,463,400.00 
	1321
	4.13%

	2001-2  
	 $  11,333,829,500.00 
	1265
	3.55%

	2001-3  
	 $    8,460,355,100.00 
	1042
	2.65%

	2001-4  
	 $    8,040,691,700.00 
	991
	2.52%

	2002-1  
	 $    6,746,287,800.00 
	824
	2.12%

	2002-2  
	 $    5,963,335,000.00 
	833
	1.87%

	2002-3  
	 $    4,549,010,700.00 
	683
	1.43%

	2002-4  
	 $    4,321,705,100.00 
	710
	1.36%

	2003-1  
	 $    4,317,043,300.00 
	680
	1.35%

	2003-2  
	 $    4,806,619,700.00 
	716
	1.51%

	2003-3  
	 $    4,377,744,000.00 
	697
	1.37%

	2003-4  
	 $    5,444,841,200.00 
	754
	1.71%

	2004-1  
	 $    5,121,701,200.00 
	686
	1.61%

	2004-2  
	 $    5,983,208,600.00 
	798
	1.88%

	2004-3  
	 $    4,556,181,700.00 
	645
	1.43%

	2004-4  
	 $    5,279,487,800.00 
	747
	1.66%

	Total
	$ 318,901,418,800.00
	38436
	100.00%


 Start-up/Seed Venture Economics

	PricewaterhouseCoopers/Venture Economics/National Venture Capital Association MoneyTree(tm) Survey

	Year-Qtr
	 Investment Amount
	 # of Deals
	Percent of Total

	1995-1  
	 $     332,036,300.00 
	125
	2.37%

	1995-2  
	 $     403,452,500.00 
	97
	2.88%

	1995-3  
	 $     235,020,300.00 
	98
	1.67%

	1995-4  
	 $     340,770,500.00 
	117
	2.43%

	1996-1  
	 $     346,315,800.00 
	137
	2.47%

	1996-2  
	 $     404,392,000.00 
	140
	2.88%

	1996-3  
	 $     452,345,600.00 
	96
	3.22%

	1996-4  
	 $     314,713,200.00 
	132
	2.24%

	1997-1  
	 $     377,238,100.00 
	155
	2.69%

	1997-2  
	 $     322,829,900.00 
	118
	2.30%

	1997-3  
	 $     319,651,200.00 
	115
	2.28%

	1997-4  
	 $     302,074,000.00 
	133
	2.15%

	1998-1  
	 $     428,053,600.00 
	154
	3.05%

	1998-2  
	 $     432,772,600.00 
	163
	3.08%

	1998-3  
	 $     476,743,900.00 
	165
	3.40%

	1998-4  
	 $     480,550,200.00 
	194
	3.42%

	1999-1  
	 $     601,182,400.00 
	170
	4.28%

	1999-2  
	 $     862,871,900.00 
	208
	6.15%

	1999-3  
	 $  1,011,798,600.00 
	252
	7.21%

	1999-4  
	 $     867,567,100.00 
	189
	6.18%

	2000-1  
	 $     649,003,400.00 
	188
	4.63%

	2000-2  
	 $  1,022,541,600.00 
	188
	7.29%

	2000-3  
	 $     838,387,400.00 
	164
	5.97%

	2000-4  
	 $     500,877,100.00 
	137
	3.57%

	2001-1  
	 $     248,979,700.00 
	79
	1.77%

	2001-2  
	 $     206,233,900.00 
	67
	1.47%

	2001-3  
	 $     118,089,500.00 
	57
	0.84%

	2001-4  
	 $     130,592,700.00 
	55
	0.93%

	2002-1  
	 $       74,237,100.00 
	42
	0.53%

	2002-2  
	 $       81,022,100.00 
	46
	0.58%

	2002-3  
	 $       52,208,000.00 
	35
	0.37%

	2002-4  
	 $       66,791,200.00 
	33
	0.48%

	2003-1  
	 $       85,652,000.00 
	49
	0.61%

	2003-2  
	 $       98,790,100.00 
	55
	0.70%

	2003-3  
	 $     118,175,900.00 
	39
	0.84%

	2003-4  
	 $       82,228,600.00 
	50
	0.59%

	2004-1  
	 $       68,233,900.00 
	39
	0.49%

	2004-2  
	 $       83,060,800.00 
	55
	0.59%

	2004-3  
	 $       84,923,000.00 
	34
	0.61%

	2004-4  
	 $     109,885,200.00 
	43
	0.78%

	Startup/Seed
	 $ 14,032,292,900.00 
	4413
	100.00%


GPRA Nuggets

Anthrax Detector for Mail Sorting Systems

Nugget ID: 10303
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Real-Time Analyzers has developed an anthrax detection system designed to help protect postal workers and the public at large. The system is designed to examine incoming or suspect mail. The initial sampling station is equipped with a perforated surface over a downdraft vent. These sampling stations are connected to a vacuum system that entrains the spores in air, carries them to a cyclone that separates the spores and delivers them to a filter-tape for collection and measurement by Raman analyzer. The tape moves the collected particles below the Raman measurement point and all valves are re-positioned for the next sample. The Raman spectrum is acquired and determines if the batch is clean, contains hoax materials (creamer, sweetener, etc.), or biological spores. Appropriate alarms sound when Bacillus cereus spores are detected. The system is designed to detect the presence of anthrax while preventing false positives, which causes significant mailing disruption and expense. Northrop Grumman has successfully developed an error-free analysis based on polymerase chain reaction of gene sequences but the method still requires over an hour to conduct an analysis and is too expensive for widespread use. Real-Time Analyzers is partnering with ID Mail Systems, a major manufacturer of mail handling equipment, to commercialize their anthrax detection system. This system will have a significant impact on the safety and security of mail handling and delivery across the United States. 

This work is notable because:
Real-time Analyzers has connected their core technical competency in Raman spectroscopy in partnership with an equipment manufacturer to address the need for an inline anthrax detector system (see above). 

Primary Goal Indicator: Connections

Secondary Goal Indicators: Instrument technology 

Other Indicators:
No other indicators apply.

ENG/III 2005

Program Officer: Om Sahai

NSF Award Numbers:
0349687
Award Title: SBIR Phase II: Anthrax Detector for Mail Sorting Systems 
PI Name: Stuart Farquharson
Institution Name: Real-Time Analyzers 
PE Code: 5373

Submitted on 02/24/2005by Joseph E. Hennessey
III: Approved 02/25/2005 by Kesh S. Narayanan
ENG: Approved for ENG on 02/28/2005 by Joanne D. Culbertson

Automatic Classification of Magnetocardiograms
Nugget ID: 10854
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CardioMag Imaging (CMI) has developed a medical device called a Magnetocardiograph (MCG) based on Superconducting Quantum Interference Devices (SQUIDs) that measures magnetic fields emitted by the electrophysiological activity of the human heart. The device can be used in regular, magnetically unshielded hospital rooms for early non-invasive diagnosis of heart disease such as ischemia in patients with Acute Coronary Syndrome (ACS) The device is currently under evaluation in the emergency rooms in the United States and Europe. The researchers have localized information in the 36-lead MCG by inverse machine learning and have separated different cardiac diseases by solving a non-ordinal multi-class classification problem. They have also improved the predictive accuracy by incorporating domain knowledge into the machine learning and have creating a testing module for cardiologists to evaluate. The excellent predictability, ease of tuning, and user transparency of the Magnetocardiograph are major features of this revolutionary new medical device. It addresses the lack of inexpensive and non-invasive cardiac diagnostic techniques and will accelerate the recognition of acute coronary heart disease and its treatment.

This work is notable because:
This technology identifies types of heart disease based on Superconducting Quantum Interference Devices (SQUIDs) that measures magnetic fields emitted by the electrophysiological activity of the human heart.

Primary Goal Indicator: Connections

Secondary Goal Indicators: 
Other Indicators:
OI-3: This work involves multidisciplinary research.
Combines information-based technology with medical diagnostics

ENG/III 2005

Program Officer: Om Sahai

NSF Award Numbers:
0349580
Award Title: SBIR Phase II: Automatic Classification of Magnetocardiograms 
PI Name: Karsten Sternickel
Institution Name: CardioMag Imaging, Inc 
PE Code: 5373

Submitted on 02/24/2005by Joseph E. Hennessey
III: Approved 02/25/2005 by Kesh S. Narayanan
ENG: Approved for ENG on 02/28/2005 by Joanne D. Culbertson 

Carbon Nanosphere-Based Contrast Agents for Magnetic Resonance Imaging Diagnostics 

Nugget ID: 10302
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There are many instances where a magnetic resonance imaging (MRI) scan is not prescribed because no contrast agent exists. In addition, improved contrast agents increase diagnosis accuracy and reduce treatment cost. Luna Innovations has developed dramatically improved contrast agents based on carbon nanospheres for MRI diagnostics. Their researchers discovered a new class of molecules-- endohedral metallofullerenes called Trimetaspheres (e.g.,Gd3N@C80, Er3ScN@C80, Ho3N@C80, and Tb3N@C80), that allows three metal ions to be encapsulated within a fullerene structure. Trimetaspheres have been shown to be more than 50 times better in terms of senstivity than traditional contrast agents. They are also safer-- because the metal ions cannot escape the carbon cage-- and they provide an excellent platform for cell targeting. For example, within the brain, Timeetaspheres can pass the blood-brain barrier and are small enough to fit inside the smaller regions of blood vessels. These contrast agents dramatically improve patient care and lower medical costs by improving existing MRI diagnostics and providing new contrast agents that allow diagnoses in cases where there is no current method. Luna Innovations has invested significantly into a Trimetasphere production facility. The technology developed in this program is being applied in current MRI measurements and satisfies requirements for future high field strength MRI instruments. The company is partnering with pharmaceutical companies to bring these new contrast agents to an expanding market. 

This work is notable because:
The researchers have discovered a new family of endohedral metallofullerenes which they have found to have significantly better properties as MRI contrast agents.

Primary Goal Indicator: Instrument technology

Secondary Goal Indicators: Connections 

Other Indicators:
No other indicators apply.

ENG/III 2005

Program Officer: James Rudd

NSF Award Numbers:
0321630
Award Title: STTR PHASE II: Nuclear-Magnetic Resonance (NMR) Properties of Carbon Nanomaterials for Medical Applications 
PI Name: Charles Pennington
Institution Name: Luna Innovations, Incorporated 
PE Code: 1591

Submitted on 02/24/2005by Joseph E. Hennessey
III: Approved 02/25/2005 by Kesh S. Narayanan
ENG: Approved for ENG on 02/28/2005 by Joanne D. Culbertson 

Engineering Broad-Spectrum Disease Resistance in Crop Plants 

Nugget ID: 10307
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Mendel Biotechnology, Inc has optimized their technology for engineering broad-spectrum disease resistance in crop plants. Protection of crops against pathogens is one of the most significant unmet needs in agriculture. Despite billions of dollars spent on fungicides and other crop protection chemicals every year, large losses still occur. These researchers have established that overexpression of the transcription factor AtERF1 confers resistance against several fungal pathogens in Arabidopsis thaliana. During this program they have characterized AtERF1 crop homologs, demonstrated the AtERF1 function in tomatoes, and have optimized the technology by targeting expression to different tissues. In addition, they have also broadened the spectrum of resistance through combinatorial expression with other transcription factors and have improved the AtERF1 function by creating derivatives with enhanced activity. Mendel Biotechnology is continuing with the commercialization of their "DiseaseGard" technology based on AtERF1 transcription factors that will enable growers to increase productivity of important agricultural crops by reducing losses due to pathogens and by decreasing expenditures for fungicides by using crops with enhanced resistance to a broad spectrum of pathogens. 

This work is notable because:
The researchers discovered that overexpression of the transcription factor AtERF1 confers resistance against several fungal pathogens. They have sucessfully incorporated this disease resistance into tomatoes. 

Primary Goal Indicator: Connections

Secondary Goal Indicators: Instrument technology 

Other Indicators:
No other indicators apply.

ENG/III 2005

Program Officer: Om Sahai

NSF Award Numbers:
0349577
Award Title: SBIR Phase II: Engineering Broad-Spectrum Disease Resistance in Crop Plants 
PI Name: Teresa Reuber
Institution Name: Mendel Biotechnology Incorporated 
PE Code: 5373

Submitted on 02/24/2005by Joseph E. Hennessey
III: Approved 02/25/2005 by Kesh S. Narayanan
ENG: Approved for ENG on 02/28/2005 by Joanne D. Culbertson 

Robotics Technology to Facilate Language Development

Nugget ID: 10294
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AnthroTronix, Inc has developed an interactive robotic system to facilitate receptive and expressive language development of children with disabilities. This child-friendly robot is controlled by various interfaces adapted to individual needs, regardless of physical limitations. The child controls the robot via gestures and voice activation. Gestures include reaching for a button, operating a joystick, or activating wearable sensors through body movement. The child can play and record sound and movement commands and interact with the robot in the context of programmed games. The robot allows the child to interact with its environment. The controlling software can be updated so that the robot continues to hold the child’s interest and imagination over time. This robotic technology provides interventional activities, motivation and reinforcement for learning and speech/language therapy. The number of children with speech and language impairments is higher than any other disability. This robotic system provides therapists with an effective tool that supports an approach that integrates speech/language development with children’s educational and social development, such as communication and interpersonal skills. This innovation enables therapists to provide increased motivation and education of children with disabilities while performing therapeutic functions. 

This work is notable because:
This robotic system provides therapists with an effective tool that supports the integration of speech and language development with children’s educational and social development, such as communication and interpersonal skills. 

Primary Goal Indicator: Instrument technology

Secondary Goal Indicators: Connections 

Other Indicators:
No other indicators apply.

ENG/III 2005

Program Officer: Nerlove Sara

NSF Award Numbers:
0239183
Award Title: SBIR Phase II: The Use of Gestural Interface and Robotics Technology to Facilitate Language Development 
PI Name: Corinna Lathan
Institution Name: AnthroTronix, Inc. 
PE Code: 5373

Submitted on 02/24/2005by Joseph E. Hennessey
III: Approved 02/25/2005 by Kesh S. Narayanan
ENG: Approved for ENG on 02/28/2005 by Joanne D. Culbertson 

General References:

1. ‘Directorate for Engineering: Strategic Directions – Draft’, January 31, 2005

2. ‘Innovate America’ Council on Competitiveness, December 2004

3. ‘Assessing the Capacity of the U.S. Engineering Research Enterprise – preliminary report’, National Academy of Engineering, January, 2005

4. ‘The Engineer of 2020 – Visions of Engineering in the New Century’, National Academy of Engineering, 2003

5. ‘SBIR Program Diversity and Assessment Challenges’, National Research Council of the National Academies, Charles W. Wessner, Editor, 2004

6. ‘SBIR An Assessment of the Department of Defense Fast Track Initiative’, National Research Council of the National Academies, 2000

7. ‘SBIR Challenges and Opportunities’, National Research Council of the National Academies, Charles W. Wessner, Editor, 1999

8. ‘State of the Art: An Executive Briefing on Cutting-Edge Practices in American Angel Investing’, John May and Elizabeth F. O’Halloran, Editors, The Darden School Batten Institute, University of Virginia, 2003
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		Academic Institution

		Government
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		Large Business



Employment of Scientists & Engineers 1999

2022377

1403269

3921153

3634813



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers 1999



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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		Academic Institution

		Government

		Small Business

		Large Business



Employment of Scientists & Engineers 1999

2022377

1403269

3921153

3634813



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers 1999



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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		1995		1384103		3694466		3198601

		1997		1367257		3826427		3438451

		1999		1403269		3921153		3634813
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Government

Small Business
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Year

Number of Employees

Employment of Scientists & Engineers

1837334

1953494

2022377



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0
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Government

Small Business
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Year

Number of Employees

Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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		1995		1384103		3694466		3198601

		1997		1367257		3826427		3438451

		1999		1403269		3921153		3634813



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

1837334

1953494

2022377



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0
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Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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Chart3

		1995		1384103		3694466		3198601

		1997		1367257		3826427		3438451

		1999		1403269		3921153		3634813



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

1837334

1953494

2022377



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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		1995		1384103		3694466		3198601

		1997		1367257		3826427		3438451

		1999		1403269		3921153		3634813



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

1837334

1953494

2022377



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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		1995		1384103		3694466		3198601

		1997		1367257		3826427		3438451

		1999		1403269		3921153		3634813



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

1837334

1953494

2022377



Total

		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999





Total

		0		0		0		0

		0		0		0		0

		0		0		0		0



Academic Institution

Government

Small Business

Large Business

Year

Number of Employees

Employment of Scientists & Engineers

0

0

0



1999

		0

		0

		0

		0



Employment of Scientists & Engineers



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067
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		Employment of Scientists & Engineers

						0-499 Employees		500+ Employees		Total

		Academic Institution		1995		414,551		1,422,783		1,837,334

				1997		640,136		1,313,358		1,953,494

				1999		453,572		1,568,805		2,022,377

		Government		1995		147,585		1,236,518		1,384,103

				1997		235,817		1,131,440		1,367,257

				1999		168,046		1,235,223		1,403,269

		Small Business		1995		3,694,466				3,694,466

				1997		3,826,427				3,826,427

				1999		3,921,153				3,921,153

		Large Business		1995				3,198,601		3,198,601

				1997				3,438,451		3,438,451

				1999				3,634,813		3,634,813

		Total for All by Year		1995						10,114,504

				1997						10,585,629

				1999						10,981,612

		Data from Sestat Public Table 1995,1997,1999
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Employment of Scientists & Engineers



1997

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		0-499 Employees		Weighted Count		Weighted Count		Weighted Count		500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		30,372		36,004		96,076		176,682				80,480		120,548		520,725				.		1,060,889

				Total		30,372		36,004		96,076		176,682		339,134		80,480		120,548		520,725		721,753		.		1,060,889

		4-yr coll/univ;med schl; univ. res. inst.		Employed		6,522		5,580		13,585		88,751				48,153		130,015		668,884				.		961,491

				Total		6,522		5,580		13,585		88,751		114,438		48,153		130,015		668,884		847,052		.		961,491

														453,572								1,568,805

		Government		Employed		7,465		14,301		49,301		96,979				52,793		92,563		1,089,867				.		1,403,268

				Total		7,465		14,301		49,301		96,979		168,046		52,793		92,563		1,089,867		1,235,223		.		1,403,268

		Business/Industry		Employed		1,526,152		546,315		819,751		1,028,935				421,032		964,290		2,249,491				.		7,555,965

				Total		1,526,152		546,315		819,751		1,028,935		3,921,153		421,032		964,290		2,249,491		3,634,813		.		7,555,965

												Total		4,542,771								6,438,841				10,981,612





1995

						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		38,851		36,247		148,811		282,707				130,500		182,808		192,976				.		1,012,901

				Total		38,851		36,247		148,811		282,707		506,616		130,500		182,808		192,976		506,284		.		1,012,901

		4-yr coll/univ;med schl; univ. res. inst.		Employed		8,642		9,339		17,804		97,735				75,619		206,498		524,957				.		940,594

				Total		8,642		9,339		17,804		97,735		133,520		75,619		206,498		524,957		807,074		.		940,594

														640,136								1,313,358

		Government		Employed		10,277		18,918		62,973		143,649				79,329		182,561		869,550				.		1,367,257

				Total		10,277		18,918		62,973		143,649		235,817		79,329		182,561		869,550		1,131,440		.		1,367,257

		Business/Industry		Employed		1,489,323		536,976		774,670		1,025,458				399,929		962,505		2,076,017				.		7,264,877

				Total		1,489,323		536,976		774,670		1,025,458		3,826,427		399,929		962,505		2,076,017		3,438,451		.		7,264,877





						Under 10 employees		10-24 employees		25-99 employees		100-499 employees				500-999 employees		1000-4999 employees		5000+ employees				Logical Skip		Total

						Weighted Count		Weighted Count		Weighted Count		Weighted Count		Total 0-499 Employees		Weighted Count		Weighted Count		Weighted Count		Total 500+ Employees		Weighted Count		Weighted Count

		2-yr coll/pre-college institutions		Employed		29,386		35,615		93,244		158,792				69,858		100,314		473,387				.		960,596

				Total		29,386		35,615		93,244		158,792		317,037		69,858		100,314		473,387		643,559		.		960,596

		4-yr coll/univ;med schl; univ. res. inst.		Employed		7,609		4,818		12,692		72,395				40,704		129,179		609,341				.		876,738

				Total		7,609		4,818		12,692		72,395		97,514		40,704		129,179		609,341		779,224		.		876,738

														414,551								1,422,783

		Government		Employed		9,502		13,539		38,717		85,827				43,466		92,277		1,100,775				.		1,384,103

				Total		9,502		13,539		38,717		85,827		147,585		43,466		92,277		1,100,775		1,236,518		.		1,384,103

		Business/Industry		Employed		1,483,208		524,466		761,171		925,621				391,081		949,412		1,858,108				.		6,893,067

				Total		1,483,208		524,466		761,171		925,621		3,694,466		391,081		949,412		1,858,108		3,198,601		.		6,893,067






