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Everyone knows that U.S. government programs played a key role in developing nuclear energy, the mainframe computer, and the internet. Yet the government’s vital role in fostering critical new technologies is often treated either as an exception or as something that happened in the past.
The reality is that the government’s role in the innovation economy has actually been expanding in recent years. There are literally thousands of new products, new technologies, and new firms that are being nurtured along by any of a dozen different government agencies. The problem is that nobody bothers to tell the public about these initiatives in real time. The public has to wait 20 or 30 years before historians of technology document how the government played a substantial role here or there and the word slowly gets out.

We would have a much better grasp of how our economy actually works if journalists began to report these stories in real time. To indicate the possibilities, we have put together a short list of largely unknown recent success stories which have involved collaboration between private firms and federal agencies. In every one of these cases, we see federal financial support and a government role in encouraging collaboration between private firms and government-funded scientists. We have tried to cover a variety of industries, products at different stages of development, and technologies developed by both small and large firms.

This is just a teaser. There are hundreds of other examples like this. Many government agencies, federal laboratories and NSF-funded university-industry research centers maintain lists on their web pages of success stories of firms and innovations that they helped to nurture. Many of these examples involve the Small Business Innovation Research (SBIR) program that has gotten surprisingly little press, even though it has become a key pillar of our nation’s innovation system. 
Without expanded awareness of the opportunities and limitations of these collaborative arrangements and the government’s actual role in the innovation economy, it would be difficult to imagine an informed public debate about technology policies that effectively grapples with the current economic and innovation environments.

High Efficiency, Reduced Emissions Gas Turbines
The GE High Efficiency Gas Turbine

In 1992, the Department of Energy established the Advanced Turbine Systems (ATS) program to overcome major obstacles to efficient turbine-based power systems. The program supported new research and product development, and forged links between university researchers, federal laboratories, and private sector partners in working toward specific technological targets. Less than a decade later, and building on innovations developed through the program, General Electric unveiled its GE H System Turbine, which effectively reduced carbon dioxide emissions and broke the existing temperature barrier for gas turbines – setting, in the process, a new world record for turbine efficiency. The H System relies upon a number of innovative heat resistant parts developed through the DOE program and drew upon ATS financial support in its research and development processes.
After extensive testing and extended operation at a South Wales, UK facility, in 2005 GE signed a deal to construct a 775 megawatt power plant using H System technology in Southern California, and  a second contract to build a new H System-based power plant in Japan. 
For more information, see:
http://fossil.energy.gov/programs/powersystems/turbines/turbines_successes.html 
http://fossil.energy.gov/programs/powersystems/publications/Brochures/Advancedturbinesystems.pdf 
http://www.gepower.com/about/press/en/2007_press/091007.htm

Advances in Photovoltaics
Nanotechnologies and the development of innovative thin-film solar technologies: Nanosolar
Nanosolar is a leading Silicon Valley photovoltaic firm that has helped to push forward a new wave of solar technologies. It is particularly well-known for its roll-printed thin-film solar cells which have lowered the costs and improved the efficiency of producing solar cells. Founded in 2001, Nanosolar has worked on both civilian and military technologies, and its technological breakthroughs have been intertwined with support from federal and state agencies. In 2002, Nanosolar received $1 million from the Air Force; in 2003, Nanosolar was awarded funding from both the NSF and the California Energy Commission. In 2004, DARPA  (Defense Advanced Research Projects Agency) awarded Nanosolar a $10.3 million dollar contract to develop solar electricity cells. Separately, a Phase I and Phase II SBIR grant through DARPA, in 2004 and 2005, helped to improve the manufacturing processes for Nanosolar’s printable solar cells. Another SBIR grant in 2006/2007 – this time from the DOE – supported Nanosolar’s efforts to improve the efficiency of its printing processes. The Department of Energy, in total, has awarded nearly $20 million of funding to Nanosolar through grants or contracts made through the SBIR program, the NREL, and the Solar American Initiative (SAI). The firm has collaborated with Stanford University, Sandia National Laboratory and Lawrence Berkeley National Laboratory, among others, in the development of its technologies.
For more information see:
http://www.nanosolar.com/
http://www.darpa.mil/sbir/pdf_files/Nanosolar_09_05_07.pdf

http://www.nanosolar.com/pr10.htm
Energy Efficiency

Energy Efficient Appliances

Through its Buildings Energy Program the Department of Energy has supported a host of energy efficient technologies. In one such endeavor, a DOE supported collaboration between private firms and the Oak Ridge National Laboratory generated a new, more reliable generation of heat pump water heaters for residential use that far outstrip the efficiency of electric water heaters. By improving the lifespan of the Heat Pump Water Heaters and reducing the need for specialized repair when units breakdown, the DOE collaboration has helped to lower cost barriers and reduced the need for specialized maintenance, thus fostering their broader implementation. As political scientist Linda Weiss has written: “Other successful federally sponsored demonstrations have led to the introduction of a high-efficiency refrigerator-freezer, to improved solid-state lighting ballasts, to advanced oil burners, and to an advanced motorcompressor for refrigeration.”
For more information, see:

http://www1.eere.energy.gov/buildings/technologies.html
Linda Weiss, “Crossing the Divide: From the Military-Industrial to the Development-Procurement Complex.” Working Paper #1, Project on Innovation, Institute for Governmental Affairs, UC Davis (1 December 2008)
Innovations in Efficient Lighting: Energy Focus
Born as Fiberstars in 1985, Energy Focus, Inc. has developed a range of efficient, fiber optic LED lighting technologies that have been used by retailers (such as Wal-Mart and Whole Foods), hotels, museums, and in government and military applications. “One 70 watt EFO lamp delivers the center beam candlepower of eight 50 watt Halogen lamps - replacing a total of 400 watts”, the company has claimed.  Installation of Energy Focus lighting on a single Naval ship has been estimated to save 52,000 kWh a year. Energy Focus’s development efforts were aided, in the early 2000s, by contracts from the Departments of Commerce, Energy, and Defense; in 2007 it won the DARPA SBIR Award for Excellence and was awarded $12.7 million in federal contracts to research, develop, and install efficient lighting technologies. The company has also begun work on integrating its energy efficient technologies with solar technologies. In 2007 it received a $1 million dollar contract from a DARPA funded project, led by a DuPont-University of Delaware consortium, to develop high efficiency solar cell applications.
For more information, see:

Mark Rutherford, “Light your kitchen the DARPA way.” CNET News, 20 August 2007 http://news.cnet.com/8301-13639_3-9762173-42.html

“IN BRIEF: Energy Focus to Use Fiber Optics to Help Boost Solar Efficiency”

Greentech Media, 9 November, 2007

http://www.energyfocusinc.com/home/
Health and Biotechnology
Protein Therapeutics – CuraGen
Founded in 1991, CuraGen Corporation is a New Haven, Connecticut biopharmaceutical firm which has developed novel protein-focused biotechnologies for explaining and treating cancer and other diseases. CuraGen’s growth and early technological successes built upon core support by federal programs. Alongside funding from the NIH, two 1995-1998 grants given to the firm by the Advanced Technology Program in the Department of Commerce provided “nearly half of the company’s early funding” and supported initial discoveries which led to “three new processes, about 5 patents, and more than $100 million in deals” with five companies centered around the firm’s exploration of novel methods for “gene expression analysis” – discovering how genes and their resulting proteins function within the human genome. CuraGen’s initial public offering in March, 1998, generated more than $44 million in investments; in less than seven years from its founding, the firm grew from 17 employees to 300. CuraGen has expanded its research from its initial discoveries and currently has three monoclonal antibody therapeutics, developed through private collaborations, undergoing clinical review. 
For more information, see:

http://www.nist.gov/public_affairs/factsheet/curagen.htm

http://www.nist.gov/public_affairs/factsheet/curagen2.htm

http://www.curagen.com/

PTC Therapeutics   

PTC Therapeutics is a South Plainfield, New Jersey biopharmaceutical firm focused on the development of drug therapies which regulate protein production processes at the cellular level. The company’s PTC124 - currently in Phase II clinical trials – is a novel treatment for multiple conditions caused by nonsense mutations, including cystic fibrosis and Duchenne muscular dystrophy. The Cystic Fibrosis Foundation agreed to invest up to $25 million to support the drug’s Phase 2b clinical trial phase; the Muscular Dystrophy Association (MDA) and the Parent Project Muscular Dystrophy (PPMD) have also invested in PTC124’s development. PTC Therapeutics’ earlier-stage R&D processes across an array of areas have been facilitated by nine grants from NIH under the auspices of the Small Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) programs. A 2003 Phase I SBIR grant for “Novel Therapeutics to Treat Genetic Disorders” provided $172,530 for research and development on non-sense mutations; a 2004 STTR grant specific to PTC124 (extended to a Phase II grant in 2006) provided $909,484 for further research and development, enabling the firm to create a funding bridge between research phases and the clinical trial phase now being supported by additional investors. 
For more information, see:

http://www.ptcbio.com/ 
http://www.cff.org/aboutCFFoundation/PressRoom/2008PressReleases/index.cfm?ID=8100&TYPE=3617
Medical Imaging Technologies - Radiation Monitoring Devices

Founded in 1974 to develop cadmium telluride (cdTe) radiation detectors, Radiation Monitoring Devices’ (RMD) research and development efforts have been supported by numerous grants from the Small Business Innovation Research (SBIR) program. In the years since its founding, SBIR has supported an array of the company’s efforts to develop instruments that include lead paint detectors, digital x-ray equipment for use in medical imaging, and instruments which reduce complications from open-heart surgeries. The National Research Council reported in  2007 that an imaging probe for tumors developed under a 1991 NIH SBIR grant had generated in excess $132 million in sales; other products supported by SBIR grants from NIH, NASA, and DOE had yielded more than $163 million in sales.
For more information, see:
http://www.rmdinc.com/commercialization.html

Sales figures from Table 1 in Charles Wessner, ed. “An Assessment of the Small Business Innovation Research Program” National Academies Press, 2007

Software Engineering
Machine Translation: Language Weaver, Inc.
As the amount of information available continues to explode as global access to the internet expands, the ability to rapidly translate web-based information across multiple language platforms has become an increasingly important tool for businesses, researchers, and government agencies alike. Founded in 2002, Language Weaver, Inc. has played a prominent role in developing automated language translation software for use in multiple applications. Initially working on technologies developed by researchers at the University of Southern California, Language Weaver’s technological innovations have been developed with federal support nearly from the company’s inception. Its statistical language translations programs were supported through government contracts in 2002; In-Q-Tel, the CIA’s venture capital arm, invested in the company in 2003 and again in 2004. From 2004-2006, the company received nearly $2 million in support from the Advanced Technology Program in the Department of Commerce for improving the accuracy of its “integrated, statistical phrase-based and syntactic rule approach to machine translation.”  And from 2005-2007, the firm received more than $2.7 million in contracts from the Department of Defense. The firm has won numerous awards for its technologies and has opened offices in Europe, allowing them to enhance their position as one among a number of leading firms in what has been projected as a multi-billion dollar market for digital translation services.
For more information, see:

http://www.nist.gov/public_affairs/factsheet/atp2004/00-00-6945_factsheet.htm 
http://www.languageweaver.com/home.asp 

Gloria Goodale, “Language Weaver: fast in translation” Christian Science Monitor, 1 October 2008

http://features.csmonitor.com/innovation/2008/10/01/language-weaver-fast-in-translation/ 
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