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Abstract


This paper presents the general process for commercializing U.S. federal lab technologies, with focus on NASA’s current practices. Understanding the details of this process is useful when considering ways to make federal technology commercialization more effective. Furthermore, it is asserted that many of the activities now performed by the federal government can be done more effectively by a for-profit market-driven enterprise, and that a whole industry can be created around commercializing the $70 billion per year� that the U.S. government spends on R&D. Examples of four classes of potential profit centers are discussed, in order to open the dialogue for discussions along these lines, for the benefit of the global space program, and the alumni and staff of the International Space University.








Background


NASA has recently embraced commercialization as an integral part of its mission. Much of the estimated $5 billion per year that NASA spends on technology research and development has application to commercial non-aerospace industries. In the early 1990's, the Clinton Administration’s National Performance Review� encouraged all federal labs to more effectively commercialize the results of their internal R & D activities. NASA's response was to assemble a high level working group that recommended creating a coordinating function at NASA headquarters and commercialization field offices at each of the ten NASA field centers. This became NASA policy, as documented in the June 1994 Agenda for Change �.  Building on that policy, an aggressive, proactive, disciplined process for identifying, packaging, and transitioning these technologies into commercial enterprises has proven to be more effective than a haphazard, serendipitous approach to commercialization. 








The History of Commercialization at the Johnson Space Center


Technology Transfer and Commercialization at the Johnson Space Center (JSC) started to emerge as a primary mission while it was a division-level organization within the New Initiatives Office. It included Technology Utilization (TU) and Small Business Innovation Research (SBIR). Patenting and licensing was done by the patent attorneys in the JSC Chief Counsel’s office.





TU's primary activity was to recommend articles on JSC innovations for publication in NASA Tech Briefs. For 20 years, this monthly periodical was the only regular source of information about NASA technologies available to outside industries. When a company was interested in a particular technology, they could request more detailed information in the form of a Technical Support Package. After this, options were limited. There were few mechanisms established to facilitate development of joint activities or to patent and license the technologies with the highest commercial potential.





The federal SBIR program provides $1 billion per year to small U.S. R&D companies. It was created by Congress to give small businesses access to federal R&D funds. Each federal agency administers the SBIR program slightly differently. NASA provides Phase I awards of up to $70,000 each and Phase II awards of up to $600,000. Phase I provides funding for a 6 month concept development. Phase II provides funding for a two year proof-of-concept. Currently, at NASA, about 1 in 10 applicants receive a phase I award. Of those, about 50% receive phase II funding.





The Johnson Space Center has always been fairly aggressive in pursuing patent protection. Historically, JSC receives about 30 patents per year. Contrary to popular believe, technology developed by the federal government does not immediately go into the public domain. This used to be the case. However, NASA discovered that many companies were not interested in technologies unless that were given some sort of exclusive rights. They needed some assurance that they would not be beaten to the marketplace by a competitor after they had invested millions of dollars in product development. Learning this, NASA started patenting technologies, then granting royalty-free licenses to whomever expressed interest. They found that this also was not an effective means of commercialization. Since companies didn’t have anything invested in the technology, they were less committed to actually doing something with it. At that point, NASA started asking for upfront and ongoing royalties, as well as a commercialization plan containing due diligence milestones for patented technologies. 





Even though JSC patent attorneys were quite successful at getting patents, they did not have the resources or experience to effectively evaluate technologies based on commercial potential. Nor were they able to aggressively market the patents, once received. Unless a company discovered a technology via Tech Briefs or heard about it through a champion within JSC, the patents would languish.





JSC’s Technology Transfer and Commercialization Office� was formed in March 1994. It elevated commercialization at JSC from a division to a directorate level office. The philosophy was to keep the office small. This office would coordinate commercialization activities versus manage every aspect. The office currently has 20 civil servants and 4 contractors. Commercialization officers and patent attorneys work closely with points-of-contact within the 24 technology divisions and the 20 contractor companies. In addition, the office works closely with the NASA commercialization offices at the other 9 field centers, the NASA headquarters commercialization office, the 6 Regional Technology Transfer Centers, the National Technology Transfer Center, and the Research Triangle Institute. 





Shortly after its formation, the patent attorneys were transferred from the general legal office to the new commercialization office. This resulted in much closer ties between patenting, evaluation, marketing, and licensing functions. JSC now pursues patent protection primarily based on the commercial marketability of the technology and aggressively markets these technologies once the patent application is filed with the Patent and Trademark Office.





Generally, NASA technologies, as well as all federal lab technologies, are known as a pretty good deal. NASA’s motive is the successful commercialization of the technology, not in securing the maximum royalty fees. In most cases, NASA technologies are available for a fraction of the street value. 





The three primary functions at the NASA-JSC Technology Transfer and Commercialization office are: 1) Technical assistance, 2) Development of cooperative R&D agreements, known as Space Act Agreements, and 3) patenting and licensing of JSC technologies that have the highest commercial potential. 





The focus at JSC is patenting and licensing. Other field centers may take a different approach. For example, at the Marshall Space Flight Center in Huntsville, Alabama, the focus is providing technical assistance to U.S. companies. A company will present a specific technical problem to which they are seeking solutions. If Marshall has they needed expertise, they will attempt to provide solutions. If not, they will pass the problem on to another NASA field office or commercialization center











The Commercialization Pipeline


Figure 1 diagrams the flow of technologies from Invention Disclosure to Commercial Products. The four primary activities are: Inventory & Evaluation, Patenting, Marketing, and Commercialization. The process starts when Invention Disclosures or New Technology Reports are received by the Commercialization Office. However, an important activity preceding this is called Marketing InReach. Marketing InReach involves providing consulting services and briefings on the commercialization process to managers, scientists, and engineers within the science and technology divisions and within the contractor companies. It also establishes and maintains the network of contacts among the technology divisions and contractor community. The ultimate purpose of Marketing InReach is to incentivize innovators to file disclosures on all new technologies developed. 





Generally, civil service inventors will file an Invention Disclosure (NASA Form 425) and contractors will file a New Technology Report (NASA Form 666A). This provides the Commercialization Office with information on the development of the invention, possible public disclosures, plus detailed technical information. This is used to assess the invention’s technical merit, patentability, and commercial viability. 





Rights to the technology are generally first offered to the contractor. In the great majority of cases (excluding SBIR contractors) the contractor defers to the government. An Evaluation Team within the Commercialization Office reviews the technology for: technical merit, patentability, and commercial viability. Documentation is then sent to a technical reviewer at JSC to determine technical merit. Patentability is determined by discussing the new, novel, useful and non-obvious features of the technology with the patent attorney on the Evaluation Team. Commercial viability is determined based on the experience of the Evaluation Team members. The commercial viability of those technologies that appear to have some potential will be confirmed by a 10-20 hour “Quicklook” market assessment.





Under the direction of the NASA JSC Marketing Team, the marketing Quicklook is performed by graduate students working for the Mid-Continent Technology Transfer Center, one of the 6 Regional Technology Transfer Centers. The process is fairly straightforward. The students review technical and marketing materials about the technology, then brainstorm with others on possible commercial applications. They will then look into various periodicals and data bases, notably, Gale’s Directory of Associations. A few calls to various associations usually identifies industry leaders. Once the right people within the various companies are found, a few detailed questions will usually indicate whether the technology has market potential within the company’s industry.





The technology is then prioritized for marketing, based on its commercial potential. Marketing materials are prepared, including a scrubbed version of the Quicklook Commercial Potential, a 2 page Technology Opportunity Sheet, the patent application (without the claims, unless it has issued), licensing information, plus any other information that will help companies make a informed decision on whether they want to license the technology.





Marketing starts with establishing a marketing strategy for the technology. For example, should the technology be licensed exclusively to one company or should it be licensed to a number of companies for various applications. Also, what sort of upfront and ongoing royalties should be expected. The marketing case manager for the technology will then start with companies outlined in the Quicklook assessment. He may also go into various corporate and financial data bases to find promising leads.





Interested companies will send the Commercialization Office a license application. This application is assessed for two aspects: the company’s commitment and capability to successfully commercialization the technology. Commitment is gauged by the detailed breakdown and milestones in the commercialization plan. Capability is gauged by such things as the experience of the management team, financial commitments, and product development experience. Entrepreneurs are at somewhat of a disadvantage. However, enthusiasm and drive can help balance a lack of experience and financial wherewithal.





Terms of the license are all negotiated. It may include in-kind support from one or more of the labs at JSC. This could also be contained in a separate agreement, called a Space Act Agreement. 














Incentives and De-incentives


Although the U.S. government has come a long way towards effective commercialization of federal lab technologies, many feel that there is still a long way to go. It’s useful to assess the barriers to more effective commercialization in order to find ways through them.





Although senior management has espoused the merits of commercialization, there are still significant cultural barriers at all levels within federal organizations. Effective commercialization requires long-term, steady commitment. It often takes many months, even years, to realize a return on commercialization investments. This commitment can at times wane and become unfocused, in light of near-term crises. Needed resources are reallocated and commercialization momentum is lost. The case for continued resources can be difficult to make when competing against “mission critical” projects. 





Public organizations also often suffer from a lack of accountability. Not dependent on licensing revenues for survival, the licensing of valuable federal technology can take on an academic attitude. This is in contrast to the for-profit business world, where inadequate revenues can mean dismissal, unmet payroll, bankruptcy, etc. Loss of livelihood can be a strong motivator.





Finally, all federal labs, NASA included, have a technical heritage, not a business one. Often the characteristics that make one a good scientist or engineer are directly opposed to those needed to create and build a business. Technical people don’t usually know much about, or have much interest in, for example, business development, product development, finance and accounting, marketing, sales, distribution, etc. Therefore, the activities needed to successfully commercialize a technology are foreign. To them the steps needed by the lab to identify and package these commercially viable technologies are often  not well understood within the lab.








Prospects for Privatization


This leads one to consider what subset of commercialization functions might be better performed by an outside organization, particularly a for-profit, market-driven enterprise. In fact, a case can be made that a whole industry can emerge based on commercialization of the virtually untapped federal lab R&D investments of an estimated $25 billion per year. Four classes of activities come to mind for near and mid-term profitability:


Combining the right management teams and financial resources with the best federal lab technologies


Commercialization consulting to federal labs, contractors and businesses


Commercializing SBIR (Small Business Innovation Research) technologies


Creating decentralized Rapid Prototype Labs








Effective Technology Commercialization


Effective technology commercialization requires; “The Right Technologies, The Right Packaging, The Right Team, The Right Financing”. Packaging includes aspects such as sufficient development to prove the viability of the technology and the right technical, marketing, and product development information so businesses and investors can make informed decisions. Three fundamental things are needed for any enterprise to succeed: ideas, people, resources. The most difficult of these is people, particularly the management team. Next are the right ideas. Surprisingly, the easiest to find are resources, namely money. There is an enormous amount of venture capital available, particularly in the global marketplace, for the right management team around the right technologies. Although, this is the core of a potential for-profit, private industry, it’s conceivable that this profit center, based on fees and equity positions, could take 3 to 4 years to become profitable. Near-term cash flow would need to be generated by the additional activities. 








Commercialization Consulting Services


Many federal labs are arriving at the conclusion that they could use some help in commercializing their technologies, particularly considering the current trends towards downsizing and outsourcing. An experienced organization with clearly defined, no-nonsense accountability, could meet this need. This enterprise could be structured similar to Big 8 accounting and technology consulting companies such as McKinsey, Andersen Consulting or EDS. Services could also be provided to federal contractors, who know their markets are shrinking and badly need to diversify. In addition, many outside companies are looking for new sources of technology, but are unclear as to how to get these technologies out of the federal labs. 








Commercializing SBIR Technologies


As discussed, the federal government spends about $1 billion per year on Phase I and Phase II SBIR contracts. Although the primary purpose of the program is to give small businesses access to federal research funds, there is increasing pressure for the results of this investment to more quickly reach the marketplace. There is an unfunded Phase III that is supposed to follow Phase II. The SBIR contractor is supposed to develop commercial products, based on the technologies developed in Phases I and II. The great majority of the time, this does not happen. In fact, companies often become “SBIR factories”, winning a series of SBIR awards from various agencies, then reapplying and winning more when the first set expires. The phenomenon described above, where the best technical people do not always make the best business people, applies here too. An organization that partners with the most promising Phase I awardees could fill this niche.








Rapid Prototype Labs


Often, very promising technologies will not be sufficiently developed to prove to the commercial world that investment is warranted. Before investing millions in product development, business leaders want to have some assurance that the technologies will perform as advertised.





On the other hand, federal labs will often have sufficient funding to develop a promising concept, but will lack the funding to develop a proof-of-concept or prototype. A lab, or series of labs, that specialize in this, could be profitable. It might even be possible to partner with various federal labs, with, for example, the labs providing facilities, and the enterprise providing personnel. These decentralized, perhaps even “virtual” labs, could develop the most promising ideas from all sources, providing value-added to both the enterprise and the sponsoring labs.








Conclusions


The paper outlines the general process of commercialization within NASA, which parallels commercialization activities at many of the other 700+ federal labs. Understanding the details of this process is useful when considering ways to make federal technology commercialization more effective. An outside enterprise, indeed a whole industry could emerge to fill this large market niche. There are likely to be more classes of services that this industry can provide. It’s hoped that this paper will open the dialogue for discussions along these lines. 
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� Federal R&D Funding by Budget Function: Fiscal Years 1994-96. An SRS Special Report. Ron L. Meeks, Principal Author. NSF 95 342. National Science Foundation. See http://www.nsf.gov/sbe/srs/s1296/htmpdf.htm


� The recommendations for NASA are documented in an accompanying report to: From Red Tape to Results: Creating a Government that Works Better and Costs Less, Report of the National Performance Review. September 7, 1993. See http://www.npr.gov/library/reports/nasa.html


� Agenda for Change. June 1994. NASA Headquarters. See http://nctn.hq.nasa.gov/nctn/Agenda/Contents.html


� The latest detailed information about the JSC Commercialization Office can be found on their web site at: http://technology.jsc.nasa.gov





� DATE �5/12/03� - � TIME �4:07 PM�		Page � PAGE �1�








Mktg Materials 


Preparation





Shaded boxes indicate marketing team functions





Marketing Strategy Development and 


Implementation





Prioritized via Marketing Quicklock





Marketing





Patenting





Patent


Application Filing





Figure 1





JSC Technologies





Technical


Commercial, 


and Patent


Evaluation





Licensing


Negotiations





Post-Lic


Activities





Inventory


& Evaluation





New 


Technology


Reports





Inventor


Initiative





Invention


Disclosures





Contractor


Reporting


Requirements





Division


Top-3





Technology


Description /


Marketing 


Quicklook





Patentability


Search





Business, Marketing,


Product Development


by licensee





Assess IP Rights





Existing Patent


Portfolio





Success


Stories





Commercial


Products





Contractor can:


( Retain ( govt stops)


( Waive (govt cont’s)


( Not respond (cont’s)





Shaded boxes indicate marketing team functions











