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Success, in a generally accepted sense of the term, means

the opportunity to experience and to realize to the maximum

the forces that are within us.
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Executive Summary

Within industry, the measure of success is financially related.  Capital investments are evaluated based upon anticipated return on investment, and profit to be returned to the company and the stockholder if publicly held.  Within DoD, except for the working capital fund activities, the measure of success is much more subjective.  The metric becomes a return on functionality, and the ability to successfully execute the mission of defense when called upon.  Despite differing measures of success between commercial industry and government, the fundamentals are the same.  

We need agile organizations, able to react quickly and efficiently to changes in the surrounding environment.  We need to streamline business processes, reducing overhead costs and returning savings realized into the recapitalization of the organization, thereby improving the tooth to tail ratio.  We need to develop and employ our human capital to the best of their ability, and we want to exploit IT, recognizing it as a tool and not an end in itself.  

In responding to the needs of the warfighter, the acquisition community needs streamlined processes to facilitate insertion of innovative technology into the acquisition cycle.  But the acquisition structure does not demonstrate the above characteristics.  Years of BRAC closures, right sizing and outsourcing have resulted in a graying workforce and a skills mismatch between the talent pool and the talents needed.  Funding has declined.  Our organizations are stove-piped.  Our risk-averse culture has created an environment where every effort demands success.  

By directly outsourcing research and development to innovation companies, such as the Sarnoff Corporation, the government addresses critical weaknesses inherent in the acquisition structure as it relates to innovation.  Specifically;

1. Resource availability, both in infrastructure and human capital is mitigated by expanding our reach into the commercial sector.  

2. Obsolescence issues stemming from declining budgets, decreasing market share, and an increasing reliance on COTS are addressed by unique partnerships between industry and government.

3. Challenges in attracting innovation companies due to bureaucratic contracting regulations, processes, security and intellectual property considerations are addressed through broadened contracting strategies and venture capital investment organizations, and

4. Extended technology insertion timelines associated with hierarchical, risk adverse organizational structures are shortened due to novel strategies encompassing issues of national importance.  

In examining the DoD innovation environment, one needs to ask a series of questions to include:

1) What is the desired end result?   

2) Given that the DoD labs play some, although reduced part in R&D, innovation and acquisition, what is the structure that optimizes that return?   

3) Given the desired end results and the structure to facilitate, are we willing to take on the cost and upheaval necessary to achieve?  

Based on previous experience, one can postulate that the answer to question (3) is “no.”  

The solution, organizationally and financially is to push risk into that sector where it can be best managed.  The commercial sector, properly structured, offers the agility to survey and make rapid changes to the technological and market environment, not capable within DoD.  “Rapidly iterating new business designs in an emerging market requires fast learning, fast adjusting, and the ability to start and stop projects quickly.”

The recommendation is that DoD should expand its partnership with innovation companies.  To do so, DoD should:

1) Identify those technology areas where DoD lead is critical and work with industry to specify future roadmaps for technology development and insertion.

2) Structure civil service regulations to facilitate movement between the commercial and federal sector, leading to increased cross-fertilization of ideas.
3) Continue to implement security and intellectual property guidelines that meet government requirements while offering the flexibility necessary to attract university and innovation incubators.
4) Use the venture capital model to spin off technology into products and speed insertion into military applications.
5) Recognize risk associated with innovation and the value of risk management instead of risk avoidance. 
Background

Secretary Of Defense Corporate Fellows Program

Dr. William Perry, as Secretary of Defense, established the SDCFP in October 1994, based on his commitment to encourage the growth of a cadre of officers sensitized to the organizational and operational opportunities made possible by revolutionary changes in information and related technologies.  He wanted to acquaint highly successful officers with an operational command and staff background to enlightened perspectives that could be gained from the business and corporate community.  His intent was to allow officers to step out of the sometimes rigid, unchanging career paths they tend to follow and have time to see how the revolution in information and other new technologies has caused a reshaping in organizational structures and methods of operations, which provide for innovative and competitive advantages.

Annually, the Secretary selects one or two military officers from each Service for a year’s assignment to the SDCFP.  These officers are in the pay grades of 0-5 and 0-6.  They spend the year of training with Corporate America in leading edge businesses in order to glean the best of change, innovation, and emerging business practices and bring that experience back and use it to help transform the Services.  During the year they update senior officials in OSD and the Services on relevant observations and recommendations.  At the conclusion of the assignment, each member of the SDCFP submits a final report to the Secretary of Defense and the group as a whole provides a common report.  Each member also provides a formal briefing to the Secretary, Deputy Secretary, Services Secretaries and Chiefs, as well as other senior officials.

To date, Corporate Fellows have spent time with such diverse, innovative businesses as Andersen Consulting, Boeing, Caterpillar, Cisco, CNN, Citicorp, DirecTV, FedEx, Microsoft, Mobil, Oracle and Sears. Because of their experiences with these organizations, they have brought back the realities of the virtual workplace, change management, the importance of collaborative structures, and key insights into knowledge management and leveraging the best of workforce intellect.  

This years Fellows were assigned to the following companies:


Microsoft (CDR Doug Swanson, USN), General Dynamics (Col Tom Tinsley, USAF), Northrop Grumman (Col Tony Glenn, USA), Oracle (LTC Tom Hopkins, USA), McKinsey (LTCOL Chet Jolley, USMC), Amgen (Col Pete Blaber, USA), and DuPont (LtCol Jerry Martinez, USAF).

Introduction

As the third Secretary of Defense Corporate Fellow to receive assignment to the Sarnoff Corporation, I was hosted and mentored by Dr. John Riganati, the Chief Technology Officer and Senior Director of the Communications and Convergence Divisions.  The first SECDEF Fellow, Brigadier General Kimber McKenzie had also been sponsored by Dr. Riganati during the 1996-97 fellowship year, and played and extensive role in the development of a strategic vision for the company.  Colonel Brandi Johnson, the second fellow hosted during 1999-2000, had been assigned to the Life Sciences division under the mentorship of Dr. Satyam Cherukuri, now the President and CEO of the company.  Colonel Johnson’s fellowship occurred during a period of intense activity in the venture capital area, during which time she participated in the creation of one of Sarnoff’s spin-off companies, Songbird, which produces low cost disposable hearing aids.  

I arrived at Sarnoff having just completed a tour in major command, as the Commanding Officer, Space and Naval Warfare Systems Center (SSC), Charleston.  As a $2 billion, Working Capital Fund activity, with over 2200 employees in five major geographic locations, SSC Charleston is four times the size of Sarnoff organizationally, and does 20 times the amount of business by dollar amount.  With this executive level background in mind, I elected to work across the Sarnoff organization, maintaining a loose affiliation with some ongoing programs, such as Combat Zones that See (under development for DARPA), while simultaneously participating in some company wide initiatives such as the stand up of their Indian subsidiary, Sarnoff Innovative Technologies, Private Limited.  

Sarnoff enjoys the benefits inherent in being a small company (less than 550 employees).  For me this fact translated into direct, timely access to individuals at all levels of the organization, including the CEO, CFO and the Vice Presidents.  In the course of the year I was afforded the opportunity to attend portions of an external Board of Directors’ meeting where the company’s proposal to create the overseas subsidiary in India was presented and debated.  I also routinely attended the weekly staff meeting held by the Vice President of Technology Operations with his direct reports, the department level meeting held by the production units of Communications and Convergence, and a project level meetings held by the Combat Zones that See program.  This routine attendance gave me the opportunity to interact and observe communication flow through all levels of the organization.  

Unique to Sarnoff is that this visibility to and with the CEO was not specific to me.  During my first week on board, employees explained that the benefit to working within the company was they could see their individual contribution to the bottom line.  They also felt that the small size made the company more nimble, able to take on challenging engineering questions with relatively short turn around and provided the ability to try new organizational structures.

The structure of this paper is a natural extension of my military background as an acquisition designated Information Professional officer with experience in the program management, acquisition and installation of large command and control equipment, and my assignment within a research based company.  I have chosen to highlight some of the issues impacting DoD acquisition as a whole, with an emphasis on innovation.  In examining innovation as an enabler of acquisition, this paper examines human capital, funding, contracting, technology transition and risk.  The paper describes four programs resident in the Sarnoff Corporation, which stretch the bounds of innovation, and address many of the pitfalls that plague the acquisition community today.  The programs highlighted include:

1. The Applied Communication Information Networking (ACIN) program, which in partnership with the Army Communications-Electronics Command (CECOM) and Drexel University created a technology incubator in an economically challenged section of Camden, New Jersey;

2. Rosettex, a venture capital initiative conducted in conjunction with the National Technology Alliance (NTA) that makes use of an Other Transactional (OT) authority to develop innovative technology in the area of geospacial intelligence, information processing analysis and management and digital technology infrastructure;

3. The Generalized Emulation of Microcircuits (GEM) program, a partnership with the Defense Logistics Agency to address the military’s growing obsolescence issues; and 

4. The Bug to Drug program, an initiative to institutionalize programs that will streamline development and fielding of critical medical responses in times of national emergency.  

Finally, I conclude with recommendations for future steps to be considered. 

Sarnoff, A History of Innovation
 

The history of the Sarnoff Corporation is integrally tied to the history of its founder, David Sarnoff.  Russian by birth, David Sarnoff immigrated to the United States at age nine, and through personal willpower, initiative and some amount of good luck, became a driving force in the early days of radio, starting with the Marconi Wireless Telegraph Company.  Recognizing the potential market in the commercialization of broadcast radio as an entertainment medium, Sarnoff was instrumental in General Electric’s purchase of the American segment of the Marconi company and the establishment of the Radio Corporation of America (RCA).  In April 1921, David Sarnoff was promoted to general manager of RCA, and was subsequently promoted to president in 1930.  Through a series of shrewd business maneuvers during the 1930’s, he reorganized RCA into an independent entity and managed to merge equipment production and sales, radio network operation, and movie production into a single, monolithic organization.

What is now the Sarnoff Corporation was established in 1941 as a result of the consolidation of the research and development activities within RCA.   Prior to the consolidation, RCA had maintained laboratories in New York City, Harrison and Camden, New Jersey, where much of the early work in developing broadcast television was brought to fruition.  Initial operations in Princeton, New Jersey commenced in September 1942 with a research staff of 125 scientists and engineers.   

With the onset of World War II, RCA research efforts turned to military applications including opto-electronics, high frequency tube design, and acoustics. Specific fielded products included development of wideband radar and radio antennas, an infrared "sniper scope", an improved acoustical depth charge, and the image orthicon camera tube. The momentum gained through the war years also resulted in a significant expansion to the physical laboratory facilities and technical staff, reaching 270 scientists by 1955.

Well before the 1980’s and 90’s brought the personal computer into the home market, so the late 1940’s and 50’s brought television into the home.  Intense market competition with CBS regarding the patented technology for use in color television, drove the laboratory at an accelerated pace, and culminated in the 1953 FCC adoption of the RCA developed color television.  

For the laboratory, the period of the mid 1950’s was notable more for their lack of focus and opportunities lost.  Failure to make an early entry into computer technology resulted in the inability to capitalize on key intellectual property for Read Only Memory (ROM).  In response to the changing business environment, the laboratory underwent a shift in focus moving from product oriented applied research to more basic scientific research which resulted in a 20 year period of research and development that saw the development of the first liquid-crystal display (LCD), and the first linear Complementary Metal Oxide Semiconductor (CMOS).  

Beginning in the early 70’s, the laboratory commenced yet another cycle of product focused applied research, coupling its efforts with RCA’s manufacturing divisions.  Success during this period included the application of charge-coupled device (CCD) technology to broadcast cameras, resulting in the award of an Emmy by the Academy of Television Arts and Sciences.  

By the time General Electric purchased RCA in 1986, the laboratories were generating $250M in licensing profits annually, more than offsetting their cost of operation.  Since General Electric already maintained their own internal laboratory facilities, those resident within Sarnoff were redundant.  Rather than close the facility, General Electric took the unique step of selling the laboratory as a for profit entity to SRI International retaining the patents and the profit stream generated.  In order to facilitate the transition from a fully funded laboratory, Sarnoff was subsidized on a five-year sliding scale, at the end of which the facility would either be operating in the black, or Jack Welch would return and permanently close its doors.  

The company successfully passed the five year test and enter the last decade of the 20th century with a vision of “10 in 10”, 10 times revenue growth in 10 years.  Capitalizing on its 60-year history of innovation, Sarnoff plunged into the venture capital world.  The business model of the 1990’s for Sarnoff was spin offs.  Teaming with venture capitalists, such as Morganthaler Ventures and Prism Ventures, and corporate partners such as Smith Kline Beechum and Genomica, Sarnoff brought their technology to the table in return for equity.  Over a seven-year period, Sarnoff spun of 19 companies including:
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   Lamina Ceramics designing and manufacturing low

   temperature co-fired ceramic on metal (LTCC-M) packages for modules 

   and boards used in the telecommunications industry.  
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 Locus using proprietary computational algorithms and 

   supercomputer technology for drug discovery.  
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Orchid BioSciences, Inc. offering proprietary pharmacogenetics

               and micro fluidics platform technologies for genetic diversity analysis.
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 Powerzyme LLC developing new proprietary battery 

               technology, mini-fuel cells to provide a powerful energy source that is

   environmentally friendly, cost efficient, and supplies greater energy

   density
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Princeton Lightwave, Inc. designing and manufacturing high-

                           performance optical components for advanced network applications.  
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Pyramid Vision Technologies™ designing and 

   manufacturing real-time computer vision systems that use ultra-fast

   pyramid processing techniques to stabilize and enhance video images, 

   and generate large mosaic images from video in real time.  
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Secure Products developing anti-counterfeiting and anti-diversion

                           systems based on unique material marking and recognition technology.
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 Songbird Hearing, Inc. selling the world’s first disposable

   hearing aid.

Sarnoff in the 21st Century

The Business Model

Through 2001-2002, Sarnoff experienced a significant period of decline consistent with that experienced by many other technology-based companies.  The President and CEO retired in the summer of 2002.  A series of staff reductions decreased the company in size by approximately 30%.  Revenues declined or were on par with previous years.  Sarnoff needed both a new vision and a new organizational business model to find success in the new millennium.

Within the past two years, the new CEO has introduced a vision of Sarnoff becoming an “A to B” company (Figure 1).  In the past, consistent with its history as a fully supported company laboratory, Sarnoff focused on the A to A+ portion of the curve, concentrating its efforts on early research and development, through to product engineering.   Following the challenges of the dot-com era, a realization of market economics produced a new understanding that profitability would not be gained without the major revenues achieved through commercialization.  
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Figure 1:  The Sarnoff Innovation Curve

The new Sarnoff specializes in client-sponsored innovation, separate and distinct from a traditional R&D organization.  As stated in their corporate brochure, “a corporate R&D department moves technology forward within a specific core competency.  Sarnoff moves products forward across several technologies.”  Sarnoff has chosen to focus on five market areas:


Internet and Telecommunications, to include; Ad Hoc Self-Configuring wireless broadband networks, Web information retrieval and management tools, video over DSL, and Smart antennas.


Health Care and Biomedical, to include; Medical imaging, disposable hearing aids, hand-held diagnostics, home healthcare devices, computational drug discovery and development, and drug manufacturing and delivery.


Consumer Electronics and Displays, to include; Plastic TFTs for flexible OLED displays, Acadia TM I video processing ICs, specialty CMOS imagers, TakeCharge TM die size reduction, infrared and U/V sensors and cameras, and silicon IP cores.


Digital Video and Entertainment, to include; Digital cinema technology, watermarking and copy protection, Acadia based video processing, JND metrix TM video quality tools, video standards, and test tools


Defense and Security. to include; GEM avionics replacement modules for obsolescent components, vision hardware and software for UAVs, unmanned vehicles, microwave/RF components, subsystems, thin film modules, CCDs and cameras for space/defense applications, Vision Alert TM smart video alarms, and Video Flashlight TM surveillance and training tools.

Sarnoff’s government work currently spans all sections of the innovation curve from concept to manufacturing (Figure 2).
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Figure 2:  Government Work Spans the Innovation Curve

In furtherance of the company’s vision, the company undertook a reorganization in 2003.  Previously, Sarnoff had been organized into a series of product related divisions, each with their own business development/marketing assets, and each responsible for their own profit/loss.  The perception was that this alignment prevented teaming efforts across the individual technology stovepipes.

Under the reorganization, the business development/marketing personnel were realigned, based on customer, under two Vice Presidents, creating the Commercial Operations and the Government Operations divisions.  Profit and loss responsibility for the company transferred into these two branches.  The scientific/product development portion of the company was consolidated into the Technology Operations division under the direction of a Vice President.  Consolidation of business development in two defined organizations has helped develop a culture of BD personnel.  As with any alignment, the challenge becomes in defining roles and responsibilities and managing effectively across the seams of the organization.   Having pulled profit and loss responsibility out of Technology Ops, has given the largest portion of the organization the flexibility to concentrate on technology.  But the business units have made contract bookings their primary focus, leaving a gap in responsibility for execution and margin.  

There has been a major shift in Sarnoff’s client base over the past three years, from a preponderance of commercial clients, to a 2004 mix of approximately 80% government business, and only 20% commercial.  With this shift has been the growing awareness that commercial clients are less likely to fund basic research.  Instead commercial clients are concentrating their efforts in the applied research arena, where major profitability is realized.  For the company, this has evolved into a business model where work in support of Sarnoff’s traditional military clients such as DARPA continues to predominate in the conceptual and feasibility portion of the S curve, and that true success exists in leveraging basic research to do breakthrough development that will then transfer into the commercial sector.   This model recognizes that Sarnoff’s core competency has been, and continues to be basic research, but at the same time with the understanding that financial stability comes with a continuing revenue stream through productization.  Of concern is the fact that while DoD is increasingly outsourcing R&D to industry, the amount it too is spending in basic research is declining.  

As with all agile companies, Sarnoff continues to rethink their business model.  The financial model for the company calls for 20% profit to be distributed in a 5/5/5/5 portfolio.  Five percent from royalties, five percent from new products, five percent from equities and five percent from innovation services.  This translates into five percent coming from traditional projects and 15% coming from new and emerging businesses.  

Sarnoff is taking steps that will further improve the cash stability of the company.  There is a growing understanding that the leadership and management skills needed to build and maintain a commercial product are separate and distinct from those needed to field a single prototype.  Consequently movement has begun to look outside the company at mergers and acquisition of successful, product-based partners.

As a further note, since this report was completed in June 2004, the company has initiated an extensive organizational realignment.  Two senior vice presidents have retired and further changes are anticipated in the near future.  

Overseas Expansion

Like many companies operating in the United States today, rising labor and healthcare costs have made profitability a challenge.  Given the seniority and educational level of the workforce this is particularly challenging for Sarnoff.  Combined with internal overhead costs, Sarnoff found itself challenged to offer competitive pricing.

As of 2003, the company maintained branch offices in Washington, DC (focused on the government sector), Brussels, and had a business arrangement for representation in Japan.  

In 2003, Sarnoff made the decision to investigate the feasibility of setting up an overseas subsidiary in order to take advantage of lower labor costs.  

Due diligence led the company to investigate 13 overseas countries, but with a primary focus on Ireland and India.  Following a down select, the decision was made to concentrate on India.  Three cities were reviewed, with the ultimate decision being Bangalore.  A modern and expanding city, Bangalore was already host to a number of information technology companies.  The availability of suitable facilities combined with local universities produce a well-qualified potential labor pool making Bangalore an ideal location. The Sarnoff Board of Directors approved the plan to establish the subsidiary in November 2003, and the Articles of Incorporation were approved in December.

Recruitment of the initial cadre of employees turned out to be the biggest hurdle. Early planning estimates called for the first employees to commence work in February but the company met with slower than anticipated recruitment success early on.  The major challenge has been finding employees working for established entities in Bangalore willing to gamble on a start up.  Greater success has been achieved in attracting soon to be graduating engineers from the local universities, but this delayed to timing of full ramp up.  As of June 2004, the office numbered 20 full time employees, with continued expansion planned.    

Concurrent with the physical office establishment, was the process of identifying the actual work that was going to be performed in India and the program management structure that would be implemented to coordinate and ensure quality control.  This played a critical role for a number of reasons.  First, Sarnoff’s increasing base of government work required that State Department ITAR and Commerce Department EER regulations played an increasingly important role in the company’s program controls.  Secondly, Sarnoff’s strong history of creativity and innovation did not naturally lend itself to long distance process control.   

Although still in its infancy, the India subsidiary has exceeded its business plan for 2004.  Coordination issues have been worked through and managers in Princeton are increasingly recognizing the potential and identifying new work.  Of greater importance, establishment of the subsidiary has not resulted in any decline in the size of the Princeton location, supporting the contention that jobs are not going overseas, the company is expanding and taking on new work.  

The Process: Acquisition and Transformation

The desired end state is a streamlined, collaborative, yet

competitive process that produces a fully integrated joint

warfighting capability. 

It has long been a contention that the DoD acquisition system does not demonstrate the flexibility and responsiveness necessary to meet the desired end state as described above.  

As currently structured, acquisition commences with a planning process that drives to component funded, acquired and fielded solutions to a threat based scenario.   The end product, when achieved, is often a service specific solution, designed to meet a specific threat instead of offering a broad mission capability.  System interoperability across services remains a challenge.  System compatibility with legacy systems has become a millstone that drags the process down even deeper.  

Despite the recent example of the Comanche helicopter, “the current practice as a general rule continues programs with multiple cost overruns, and schedule slips, and program cancellations based on cost and schedule performance are the exception. Some will argue that failing programs often continue because (1) the requirement still exists, and (2) it is politically too difficult to start over. A primary reason it is too difficult to start over is that we so rarely do so. Hence, the expectation is that even very large cost and schedule overruns will be forgiven. That expectation adversely affects the motivation of both government and contractor program managers.”
  

Changes to the acquisition process are an enabler of DoD’s transformation goals and the commercial sector, particularly the large defense prime contractors play a major part in the attainment of change. But competing objectives in the acquisition process between government and industry negatively impacts transformation.  While DoD is striving to meet operational requirements, deliver functional capability to the warfighter and drive transformation efforts within the department, industry has a goal of making money and providing a return on investment to the shareholders.  The measures of return and the definition of success are different across the two entities.  

Recent changes to the acquisition regulations, while streamlining the process have not changed the culture to one of collaboration, either between the services or across the industry. An example of the potential conflict between government and industry expectations, with the added twist of coalition partner nations, resides in the Joint Strike Fighter program.  “If partners’ return-on-investment expectations are not met, support within their countries could deteriorate. To realize this return-on-investment, partners expect their industry to win JSF contracts through competition—a departure from other cooperative programs, which directly link contract awards to financial contributions. If the prime contractor’s efforts to meet these expectations come into conflict with program cost, schedule, and performance goals, the program office will have to make decisions that balance these potentially competing interests.”
   

This drive for profits within the commercial sector has translated into a shift in focus away from basic research.  “Because of the long time scales involved with performing such work, …and the uncertainty of the outcomes, the commercial sector generally views investment in S&T both as high-risk and unlikely to yield short-term profits.”
 This shift has been more visible in the past four years with the decline of the dot.com era.  Industry doesn’t demonstrate the patience needed to shepherd an idea from innovation to productization.  For industry, large profit margins are still to be found in the major platform contracts.
     

The challenge for DoD is that despite commercial industry’s shift away, basic research and development remains foundational to the acquisition process as a method of risk management.  In a study of 51 major weapon systems acquisitions with a total cost of over $672 billion, GAO determined that pivotal to the first critical knowledge point in a systems development life cycle was technical maturity and the key to technical maturity is the continued funding of basic and applied research.
  Failure to drive research in key technical areas leaves DoD in the position of having to adapt commercial solutions for the military environment.  This takes money and time, and an understanding of the military environment. But declines in funding for basic R&D, combined with deterioration of the workforce, has impacted DoD ability to tackle these issues internally.

The Challenge: Workforce Competency

“… as the technological sophistication of defense systems continues to increase, so too does the requirement for in-house technical experts who can advise acquisition program managers (PMs) on technical feasibility, affordability, etc. of proposed solutions….
  

Many of these studies predicted that the quality of the staffs of the laboratories and the quality of their work would decline unless reforms were undertaken. The Panel, during its visit to the three corporate laboratories, found some evidence that this decline is underway. Importantly, the current demographics of the laboratories, as evidenced by the graying of the workforce, suggest this decline will accelerate in the next few years unless immediate steps are taken to fix the problems.” 
  

Improving the federal acquisition workforce has been a topic addressed by Congress and other agencies since 1974.
  The 1990’s for the acquisition workforce were dominated by two major influences.  On the positive side, implementation of the Defense Acquisition Workforce Improvement Act and the Clinger-Cohen Act solidified qualification and education standards for workforce members.  To their detriment, between 1989 and 1999, the size of the civilian acquisition workforce reduced by almost 50%.
  The result was a graying workforce with an estimated one half of the force eligible to retire by 2005, as well as a skills mismatch across the remaining corps.  In response to the evolving degeneration of the workforce, DoD convened the Acquisition 2005 Task Force to develop a future strategy. 

The situation encountered by the RDT&E community in the federal sector has been comparable.   Over the past 15 years, DoD has embarked upon four rounds of Base Realignment and Closure (BRAC), which included the laboratories.  Defense Management Review Decision (DMRD) 922, approved in 1989, focused on consolidation of RDT&E activities in an effort to reduce overcapacity and eliminate redundant infrastructure.  It also reduced Test and Evaluation (T&E) and laboratory funding by $3.4 billion over a four-year period.
 Within the services, the total end strength declined by over 41,000 people during the period 1990 through 1999 (Figure 3).  This was met by a corresponding increase in the average age of the scientists and engineers.  (Figure 4) 
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Figure 3:  RDT&E End Strength, 1990-1999
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Figure 4:  Age Distribution Trends for DoD Civilian Scientists and Engineers

In an attempt to identify and correct weaknesses, more than 100 studies of the DoD laboratory system have taken place over the past 30 years.  Recommendations have included: changing the civilian personnel system to create a compensation system on par with the civilian sector, modifying the Title 5 Civil Service System to improve workforce shaping, obtaining the technical staff from the private sector, and giving laboratory directors more authority over their resources.   Contrary to the progress made by DoD in responding to challenges in the acquisition workforce, the NRAC found that many of the recommended improvements to the laboratories had not been implemented.

Within the non-federal scientific community, the environment is much more positive with a caveat. The quality of graduate level education offered in US universities remains high.  A trend that has attracted attention is the fact that the student population being educated at these institutions increasingly comes from outside the US.  “Citizens from a number of other countries flock to our graduate schools for training at the PhD and post-doctoral level.  The attraction of these students to US science and engineering programs, however, helps mask a situation with serious long term implications for the US – the apparent lack of interest or preparation many of our own students seem to have for careers in science or engineering.”
   

Rand supports this opinion in a recent issue paper.
 Defining a shortage as being; production lower that in the recent past, increasing competitor share of production, production lower that desired and production not meeting market demand, the paper determined that while the number of scientists and engineers educated in the US was growing, and unemployment/wage data did not suggest a shortage, the probability that a student would become an engineer grew at a much higher rate in six surveyed countries (UK, France, Japan, Canada, Germany and Italy) than in the United States.  Additionally, the number of non-US citizens receiving science and engineering doctorates at US universities grew from 23% in 1980 to 42% in 1994.   This shift in demographics has ramifications for DoD, as government related work is often classified.  

Assuming an interest in increasing the number of US scientists and engineers, the Rand study offers two strategies that are applicable in the context of this paper.  First, an increase in the federal funding for research in targeted areas, and second to increase incentives for private investment and hiring in target areas of science and engineering.  Regarding funding, they state, “there is nothing so directly under the control of the federal government as its budget.” 
  

A Solution:  Sarnoff and Army CERDEC, Applied Communication Information Networking (ACIN)

“By partnering more closely with industry, labs can create new competencies and capabilities to achieve their missions; ensure their work has maximum impact; and better position themselves for future funding. Industry can get better access to breakthrough innovations at a time when it is moving more heavily into applied research and tap into unique talent, tools and technology.  Realizing this win-win through effective partnerships with industry and universities may prove to be the key to our labs’ and America’s continued leadership in the Age of Innovation.” 
 
In the fall of 2001, the U.S. Army's Communications - Electronics Command (CECOM), in conjunction with Drexel University and Sarnoff opened the Applied Communication and Information Networking program (ACIN) in Camden, New Jersey. 
   The ACIN Camden Center occupies two floors and approximately 17,000 square feet in the L3 Communications Building at Camden's Waterfront and provides a state-of-the-art "wired" modular office environment and shared information technology laboratory space. The environment is designed to foster collaboration, creativity, and flexibility, in order to facilitate the commercialization of technology. ACIN Camden Center's "grow-as-you-go" space supports the development of companies as they expand from one to twenty-five workers.

Utilizing Other Transaction (OT) authority, ACIN has been funded for four years with congressional plus up money, growing from an initial $2 million in the first year to over $10 million in year four.   As an incentive to industry, data rights for commercial purposes were retained, thereby facilitating the flexibility to spin technology into the small business sector.  Designed to return investment back into the program, five percent of royalties paid resulting from work performed under the ACIN program is to be utilized for maintenance and operations of the ACIN Center of Excellence.  

The goals and objectives of the ACIN program are:

a. Education and training.  Professional education and training of government personnel, contractors and graduate students, focusing on the application of technologies that are the enablers for new war-fighting methods and doctrine. 

b. Rapid technology exploitation.  Applying emerging technologies to create innovative solutions to the needs of DoD operational users.  

c. Technology assessment and evaluations.  Independent assessments of commercial products, services and future technology paths.

d. Leveraging commercial industry to better address government needs.  

e. Commercialization. Partnering with industry, universities and venture capital firms to bring technology to market, to include licensing intellectual property, and incubating new companies.

f. User support.  Providing a better understanding by aligning the government operational user with scientists and engineers in the commercial sector.
  

Under the operating model, the three partners, CECOM, Drexel University, and Sarnoff, collaborate in defining the programs to be included.  Programs must be both acceptable to the government and have potential for commercial applicability.  Programs are evaluated based on technical themes (information assurance and network integrity, agile and mobile communications and networking, and applications useful and usable) and business themes (leverage commercial capabilities, networks that work, meeting unmet/emerging government needs).  Successful research programs are transitioned to small businesses for production.  

As of May 2004, ACIN has established incubator contracts with the US Army, Air Force, Coast Guard, defense agencies such as the Defense Modeling and Simulation Organization (DMSO) and federal agencies such as the Transportation Security Administration (TSA).  The number of incubating companies has grown from 25 to 38 in the first four months of calendar year 2004 alone.  Projects commenced as feasibility studies under ACIN 1 are progressing into the prototype and productization phase and new projects are being added (see figure 5).    Major DoD prime contractors are mentoring small businesses and access to Drexel University has expanded the resource pool while providing work experience for undergraduate students.   [image: image12.jpg]Project Maturity Levels
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Figure 5:  ACIN Project Maturity Status

The uniqueness of ACIN?  “Some 900 incubators are operating in the U.S., but the Camden facility is the first devoted to defense technologies. The deal is simple: companies get office space and entrepreneurial advice, while the military gets a first look at whatever technology emerges…(ACIN) will help the military out of an innovation dead end created by 50 years of reliance on big defense contractors. The U.S. Department of Defense is finding that the center of innovation in information technology has shifted dramatically, with small, private companies often setting the pace.” 
 

By outsourcing innovation to the commercial sector, companies such as Sarnoff addresses the declining talent issues plaguing the DoD laboratories while simultaneously assisting the government in meeting its goals for outsourcing.   Development of technology incubators, such as the ACIN program provide a second avenue of success by helping address goals for small and minority businesses while bringing high technology into economically depressed areas.  

The Challenge: Funding

“The research and development landscape has changed over the past two decades. Most research is being done outside of the government’s span of control, and the federal government must now increasingly compete with others to obtain the research and technology it needs.”

Despite significant increases in DoD Research and Development funding (6.x) over the past three years, S&T funding (6.1-6.3) still does not equal those amounts seen during the 1980’s, and basic research funding actually declined in FY 2004, falling $13 million, to $1.4 billion. 
   Funding for the Defense Research Sciences program, funding basic research in DOD laboratories and universities, fell 6 percent across the three services and DARPA.  
Separate and distinct from the issue of the amount of funding authorized for research and development, is the timing of such funding when it does arrive.  The incremental funding approach associated with the annual budget cycle is not conducive to the long-term nature of intensive S&T efforts.  Within the commercial and university world, there is no rationale to let resources lie idle pending the next increment of funding.  “Because large-scale international science projects often take place over many years, the annual appropriations cycle in Congress can result in unstable funding for these projects.  This affects the ability of the US to act as a dependable partner in these agreements.” 
  

This decline in basic research has been accompanied by a trend towards increased use of Commercial Off the Shelf technology (COTS) in military applications.  While the transition away from MILSPEC equipment has paid huge dividends to the military, mostly in the achievement of reduced time to market and decreased costs, particularly in the arena of Command and Control, it has not come without new challenges to be addressed.
The proliferation of commercial solutions has exacerbated the problem of configuration management of both hardware and software.  Following the challenges of Y2K remediation, the Navy became brutally aware of the proliferation issue with the transition to the Navy and Marine Corps Internet.  As part of its due diligence, the Navy identified tens of thousands of legacy software applications in use across the department.  In its attempt to drive towards standardization, the Navy finally gained an insight into the opportunity cost needed to maintain its previous infrastructure and the impact to operations due to incompatibility between systems and applications.   While still a COTS solution, by dictating a standard set of applications across the enterprise, the NMCI contract offers an attempt to deal with the vulnerabilities inherent in reliance on the commercial sector for service.

Likewise, the expanded use of COTS has introduced new security considerations.  News coverage has been quick to announce stories detailing security vulnerabilities in Microsoft products.  Hacker induced viruses launch denial of service attacks that bring companies to a halt.  Less visible, but certainly as much if not more threatening are the potential risks introduced by dual use technology and the integration of commercial components into critical DoD command and control and major weapons systems.

State Department International Traffic in Arms Regulations (ITAR) and Commerce Department Export Administration Regulations (EAR) function well in addressing and mitigating the potential vulnerabilities.   Per the ITAR regulations
: An article or service may be designated or determined in the future to be a defense article or defense service if it: (a) Is specifically designed, developed, configured, adapted, or modified for a military application, and (i) Does not have predominant civil applications, and (ii) Does not have performance equivalent (defined by form, fit and function) to those of an article or service used for civil applications; or (b) Is specifically designed, developed, configured, adapted, or modified for a military application, and has significant military or intelligence applicability.  The situation now is such that as scientific advances are made in areas such as satellite technology, ad-hoc networking, navigation and autonomous systems, the line between military and commercial applications blurs.  

A third challenge to COTS is managing the rate of change, specifically coping with the issues of Diminishing Manufacturing Sources and Material Shortages (DMSMS).  With the expansion of information technology into every sector of the marketplace over the past 25 years, DoD has ceased to be the major driver in many marketplaces.  

A prime example is the semiconductor industry, where DoD market share of the microcircuit industry declined from 17% in 1975 to approximately 0.1% in 2003.
   “The integrated circuit industry’s primary thrusts are currently the telecommunications and the personal computer markets.  Their products are generally disposable and have no component-level repair strategies.  These markets are characterized by high volume and technology evolutions in intervals as short as eighteen months.  Consequently, the demand for a given integrated circuit technology is equally short, resulting in the retirement and replacement of manufacturing equipment at a corresponding rate.” 
 

Military platforms and weapons systems have a life span often exceeding 20 years (figure 7), 
 over 10 generations of Moore’s law.  The length of time between the start of design to production is increasing, resulting in many technologies becoming obsolete prior to production start.
 Declining budgets and reduced market share make DoD vulnerable to obsolescence issues.  The commercial market, with its emphasis on lean manufacturing is not incentivized to retain legacy products on the shelf.  In this respect, the Rand Corporation identified the “vanishing vendor”
 syndrome, as an implication of COTS when vendors no longer produce or support certain components of an original design.  
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Figure 6:  Weapons Systems Life Cycle

A Solution:  Sarnoff and the Defense Logistics Agency: Generalized Emulation of Microcircuits (GEM)

“The Navy had problems finding a company that would manufacture F-14 transmitters, creating shortages of the part. These transmitters are designed to transfer signals regarding the aircraft’s movements and position to the appropriate instruments. The Navy had not procured the transmitter for at least 10 years, and potential contractors were reluctant to manufacture the aging part. The only willing manufacture required a minimum purchase of 100 transmitters. Although the contractor had an expected delivery date of July 1999, its transmitter had problems passing a quality test. As of July 2000, the Navy had five unfilled requisitions that affected the capability of F-14 aircraft to perform their missions.”

Recognizing the problem, in the mid 1980’s, the Joint Logistics Commanders established a Joint Technical Coordinating Group on Microcircuits to study obsolescence issues and develop a solution.  While system redesign was always an option, their goal was to develop a long-term, cost-effective solution that would provide a continuing source of supply for obsolete parts.  Following a five-year research and development effort into microcircuit emulation, and a subsequent five-year validation effort, the Generalized Emulation of Microcircuit production contract was awarded in 1997 to the Sarnoff Corporation.  

As an on-demand type contract, government and government prime contractors work through the Defense Supply Center, Columbus (DSCC) management office or directly with Sarnoff to address emerging obsolescence issues.   Upon receipt of a request for an integrated circuit, DSCC conducts extensive due diligence to determine availability of residual parts from the existing manufacturing base.  When other options prove infeasible, the microcircuit becomes a candidate for emulation.  GEM designers review available historical documentation.  The result of the analysis is a GEM Design Specification that satisfies the original specification, and corrects any errors or ambiguities in the original documentation. The completed circuit design is placed in production, audited for compliance, diced and assembled. GEM microcircuits satisfy all form, fit, and function specification requirements.
   

The GEM/Advanced Microcircuit Emulation (AME) contract is one of DLA’s 18 initiatives included in their Strategic Management System targeted at mitigating spare parts shortages. 
 Under the contract, DoD maintains access to a flexible foundry for the low volume manufacture of integrated circuits as well as the continuing development of component level design libraries owned by the government.  Today, the GEM program covers 80% of the digital integrated circuits in the federal supply system, and has prevented production line shut downs at Raytheon, Vista Controls and Smiths Industries.
 As of May 2003, this initiative has emulated over 300 designs from the government-owned library and has supplied over 45,000 microcircuit devices to customers, which include DLA, Hanscom Air Force Base, Naval Surface Warfare, Warner Robins Air Force Base, and the National Aeronautics and Space Administration.  Supported platforms to date include the Air Force F-15, F-22, B-52, B-2 and C-17 aircraft, the Navy AEGIS class, and the Army SINGARS radio.
  More importantly, once a device has been produced using GEM technology, a continuing source for the microcircuit is established from a government supported long-term foundry, allowing Sarnoff to support requirements for the life of the system. 
 

The GEM program was subsequently augmented by the addition of the Advanced Microcircuit Emulation program in 1997, which focuses on new components that have been introduced into the market subsequent to the original GEM concept.  
The Challenge:  Contracting for Innovation

“The development of collaborative ties between the Army’s R&D community and commercial technology developers is difficult given the Army’s traditional contracting methods.  Army contracting officers, often lacking the training, resources, and authority to conduct market research, tend to rely on a traditional contractor base to meet the government’s needs.  On the other hand, commercially oriented companies weigh the small size of the Army market against the burdens associated with the government’s ponderous procurement rules, inflexible oversight requirements, and concerns about intellectual property.  On balance, the benefits of collaboration general fail to overcome the burdens.”
  

We do not make it either easy or attractive for industry to partner with us, particularly small, non-traditional companies and universities that are often the source of innovation. For knowledge-based companies, ownership of intellectual property is critical and can be the difference between successful or unsuccessful collaborations with the government. “Over the past decade, both Congress and DOD expressed concern that government-unique procurement requirements—often implemented through specified contract provisions—inhibited DOD’s ability to take advantage of technological advances made by the private sector and increased the costs of goods and services DOD acquired.   For example, traditional defense contractors reported that they required additional personnel to comply with government financial management requirements, while commercial companies reportedly declined to accept DOD research contracts in order to protect their intellectual property.” 

In addressing potential tools for fostering innovation, the Army Science Board undertook a study in 2001 to examine venture capital type scenarios, and specifically the In-Q-Tel model implemented by the CIA.  Chartered in 1999, In-Q-Tel works on a venture capital basis to make technology investments in companies offering innovative technologies of interest to the CIA.
  The panel found that it was “not the generation of funding, but the ability to identify transformational, commercial technologies…and processes to transition those technologies rapidly into Army systems.” 
 The panel did not support a venture capital fund, and determined that:

a. The venture capital arena did not focus on basic research as an investment area

b. The Army’s research interests were much broader than the In-Q-Tel model, which concentrated specifically on Information Technology.
c. The size of a potential Army corpus dedicated to ventures was not significant enough to be attractive
d. The Army’s metrics looked at Return on Functionality as opposed to Return on Investment, 
e. Federal agencies should avoid equity interest in private companies, and
f. Other organizations (ex. DARPA) and contract types (Cooperative Research and Development Agreements (CRADA), Other Transactions (OT)) offer the flexibility needed to meet the Army’s needs.
Supporting the applicability of broadening available tools, the Rand corporation found in a study of Air Force UAV acquisition that, “contractors approve of the increased flexibility to execute the program that Section 845 OTA provides. Specific benefits include reductions in auditing and reporting, easier access to preferred suppliers, elimination of nonessential overhead functions, and the use of internal management processes.”
  

Despite its lack of support, the Army progressed into a venture capital trial, with its affiliation with OnPoint Technologies, created as a result of the 2002 DoD appropriations Act, which set aside funding for a Venture Capital Initiative (VCI).  A not for profit organization, OnPoint focuses on dual use technologies in the areas of mobile power and energy.  Established with an initial increment of $25M in FY 2002, and subsequently augmented with an additional $12.6M in FY 03, the VCI is structured under the OT authority, with CECOM as the managing agency.  An annual report summarizing funded projects and their status is due to the respective Appropriations Committees shortly.
  

A Solution:  Sarnoff and the National Technology Alliance (NTA): Rosettex Technology and Ventures Group

“DOD also views Section 845 authority as a way to test creative procurement strategies—such as the use of teaming and consortia—with traditional defense contractors and in industry areas not normally associated with government contracts. Under this authority, new business relationships, which could involve changes in traditional business processes or intellectual property rights agreements, are created to

leverage commercial investments and to permit DOD to influence the design, development, and availability of commercial technologies to address national security needs.”

Established in 1987, the National Technology Alliance (NTA) is a US government program with an objective of influencing commercial and dual use technology development in support of national security and defense requirements.  By fostering transitional technology, the NTA serves to reduce development and sustainment costs across the life cycle.
 

Predating the Army’s experiment with venture capital, the NTA, in conjunction with Sarnoff and its parent company, SRI International, partnered in the use of Other Transaction authority to create the Rosettex Technology and Ventures Group.  Under this cooperative joint venture, the government obtains access to best of class solutions from a team of over 70 information technology organizations representing universities, non- traditional contractors and traditional system integrators.  Relaxed language regarding Intellectual Property has enhanced the attractiveness to industry.  To date, the program has placed over 35 orders in less than two years with a value of approximately $43 million.  

Managed by a dedicated program office, Rosettex is co-located with the Sarnoff office in Arlington, VA.  Chief technology officers oversee efforts in three technology areas; geo-spacial intelligence, information processing analysis and management, and digital technology infrastructure.  

The process (patent pending) commences with Solutions Identification, under which six affiliate member companies work in conjunction with the government and industry to conduct user analysis and technology assessments.  To preclude organizational conflicts of interest, their work is independent and fenced from those on the technical development side of the process.  Unique to the process is the selection of a best-of-class solution and qualified supplier, independent of the competitive pressures of the commercial market.  In the next step, Solutions Implementation, the Rosettex team works in conjunction with the government to define a statement of work and put the effort on subcontract, transitioning the effort into prototype, product development and commercialization.  The Rosettex team maintains responsibility for oversight of the subcontractors and performance to cost and schedule.

Rosettex’s current programs include
:                              

“Video motion mining techniques, archiving, retrieval, and exploitation capabilities development for Defense and Homeland Security applications 

Development of integrated navigation and accurate geo-positioning from video imagery to enhance position location

Pre-commercialization prototyping of a neural network image processing and pattern recognition and learning model

Prototyping of eye imagery registration, fusion and analysis tools to create 3-D retinal maps for early eye disease diagnosis

Adapting the discovered capabilities of super fusion and super resolution to DoD and IC use

Associative mining and relational presentation of measurably relevant information 

Automatic fabrication of terabyte DVD form factor holographic data storage media, assessment of media imaging technologies and the development of peripheral devices to read data from media

Designing advanced XML-based semantic content routing systems and tools for enhanced command and control

Analysis of technical interfaces and commercial applications for an advanced situational awareness system permitting multiple decision-makers to have customized views from a common operational database

Improvements to commercial human security technologies to assess an individual’s fitness for hazardous or critical duty

Commercial technology assessment support to the DoD Deployable Joint Command and Control Program

            Testing, evaluation and assessment of cutting edge computer display technologies 

Assessment and development of commercial collaboration, knowledge management, data mining, visualization, metadata, and exploitation tools to support intelligence integration, production and analysis

Analysis of commercial image archiving solutions to meet the government’s future imagery data storage needs

Development of conflation and temporal data management algorithms and techniques to greatly enhance management of multiple complex geospatial data sets 

Integration of semi-automated multi-modal imagery feature extraction capabilities in commercial products, and

            Evaluation of open-source approaches to DoD/IC software development “

If the process just ended here, it would be interesting, but hardly innovative.  What makes the process unique is a second organization, the Rosettex Venture Fund and their alignment to the Venture Capital community.  Under the company’s structure, Sarnoff and SRI profits from Rosettex management and development are transferred into a venture fund.  At such time as the fund reaches an appropriate size, it will be used to provide seed and early stage capital for ventures.  Technologies of interest will have a high potential to provide a US government solution and have high dual-use potential.  Under the construct, the government maintains no direct equity ownership, but will be able to influence the distribution of capital.  

The Challenge: Transitioning Product to Market

NIH has had considerable success in promoting and funding basic biomedical research, but it has very little experience with the complex process of transforming such knowledge into licensed drugs or vaccines.  Anthony Fauci, the director of NIAID, has acknowledged that “the path to product development has not been a part of [NIAID’s] research strategy.” 

The “valley of death” spans that section of the innovation curve between product engineering following development of a prototype or proof of concept and market insertion.  Immature innovation, lacking a sufficient business case to successfully transition to market, stalls and eventually perishes in the valley of death.   Within the federal acquisition cycle this is characterized by the government’s inability to insert innovative technology effectively and efficiently into existing programs.  This is characterized in the Quadrennial Defense Review as a Future Challenges risk, associated with investments or under investments in providing the capabilities that our military will need in the future.

In the pharmaceutical industry, time spent in the valley serves to test not the business model but the medical potential of a given drug to effectively combat disease and to preclude the introduction of unsafe drugs into the market.  The result is that it averages 10 years, and $800 million to bring a new drug to market, with only 23% successfully transitioning from clinical trials to market.
     

The introduction of biological weapons into the daily vernacular has changed society forever.  Under a given biothreat scenario the potential now exists for prolonged illnesses requiring extensive amounts of care and large numbers of casualties.  As seen during the SARS epidemic, our mobile society leads to world wide dispersion of contagious, biologic agents during the incubation period. Existing detection, diagnostic and drug development systems are inadequate.
  

In the summer of 2000, 15 months prior to the anthrax episode that challenged the nation, the Defense Science board reported, “this nation does not have an effective, early capability to assess the BW threat, and, as a consequence, cannot prevent such a crisis.”
  Four years later, the Washington Post reported, “Of the 57 countermeasures that the Defense Science Board listed in 2000 as necessary to protect the country against known bio-terror agents, only two are available. There is still no defense against the threats that could come from laboratories in the future, such as hybrid diseases, new viruses and bacteria that resist antibiotics.”
  

Success in bio-defense requires industry participation, but as with other functional disciplines numerous issues work against the stakeholders being able to achieve the goal currently. 
 Specifically:

a. Potential security classification issues cause researchers to forego biodefense work.

b. Long term government commitment to fund required research is questionable

c. Perception on the part of the research community that fundamental discoveries will not come through biodefense research

d. Past track record of government failures in drug development.

e. Different goals between large pharma companies and government.

f. Concern over intellectual property rights, and

g. Lack of a clear government vision.

The end result becomes, in an environment where ample work exists in the commercial arena, industry will chose to concentrate its efforts where the return on investment is higher.

A Solution:  Sarnoff and US Army Medical Research Institute for Infectious Disease:  Bug to DrugTM
“Responding effectively to large-scale attacks using engineered bioweapons would require the identification of the new pathogen and its novel characteristics, the design of effective therapeutic and preventative medicines, and the mass production of these products – and all of this would have to be accomplished rapidly enough to prevent catastrophic loss of life and forestall grave social and economic disruption.”
  

Starting in 2000, Sarnoff worked with USAMRIID to formulate an approach to develop enabling technologies for quick identification of new pathogens and rapid development of countermeasures.  This was formalized when in August 2002 Sarnoff was awarded a one-year government funded program to begin developing some key enabling technologies.  The continuing program is a follow-on effort resulting from the success of the initial first year program.

An effective US Biological attack response requires shortening the current 7-15 year cycle to weeks or months. (Figure 8).  
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Figure 7:  Bug-to-DrugTM Timeline
The mission of this project is to develop research that will aid in critical breakthroughs in specific key areas to shorten the response cycle, to include:   

1) Rapid detection of previously unknown pathogens and engineered genes.

2) High speed mapping of therapeutically relevant pathways.

3) Application of algorithmic analysis to design small molecule inhibitors

4) Development of bioassay devices for rapid testing of candidate drug molecules and pathogen detection.

Accomplishments over the past year have included development and demonstration of an innovative process using early computational analysis and bioinformatics to identify bacteria, and successful demonstration of a test for Botulinum toxin inhibition on a micro device.  More importantly, Sarnoff has the task to develop a comprehensive plan, expanding beyond the current boundaries including collaboration with other government agencies, industry and universities.  

Success in the bug-to-drug project will result in not only technical innovation that will address critical scientific challenges, but the fulfillment of a key piece in a national strategy called for by President Bush in the 2003 State of the Union Address.

Conclusions and Recommendations

“The standard weapon-system acquisition policy and processes are simply too risk averse to enable the effective development and employment of new system concepts that involve some combination of true urgency and considerable uncertainties…The reluctance to develop bold and innovative concepts is rooted in the risk aversion that is deeply imbedded throughout the process. New, innovative concepts inherently pose many uncertainties of development outcomes (cost and performance of the system) and uncertainties of operational effectiveness. Today’s process virtually demands that major uncertainties be resolved before starting major system development, thus essentially denying the start of novel concepts, or at least demanding a long, careful program of demonstration and risk reduction before starting development of the weapon system itself.” 
   
The result of a resource constrained, success-focused environment is an attempt to transition every technology into operational use, and a corresponding broad distribution of scarce financial resources against too broad a technology base.  “Total focus on such transitions can lead to dysfunctional behaviors.  For example, solely low-risk issues may be pursued.  High-risk issues, despite their importance to the enterprise, may be avoided.  Creation of knowledge about why ideas failed is perceived to have little or no value.  Similarly, creation of skilled people is perceived to have little or no value.”
  

Recently this behavior has migrated into the Advanced Concept Technology Demonstration (ACTD) arena.  “ACTD guidelines have changed somewhat over time, the most relevant being the use of the term “mature technologies” in more recent guidelines in place of “maturing advanced technologies.” While the difference appears small, it raises the issue of acceptable risk. The notion of mature technology is perceived as translating to a lower risk program, with risk shifted to integration of subsystems rather than development of those subsystems. We also observe that ACTDs have become more success-oriented than originally intended.  Originally, cancellation of an ACTD was not intended to represent a program failure, but rather one of several possible outcomes; participants still learned technologies and operational concepts.”
  

Innovation requires risk and potential failure, and the DoD acquisition process seeks to avoid risk.  DoD’s hierarchical organizational structure works to thwart innovation. Command and control, so central to the operational environment, is not the optimum environment for innovation.  “Whether we are talking about the US Steel Corporation or the United Steelworkers of America, the US Army or the Salvation Army…the purpose of organization is to achieve the kind of degree of order and conformity necessary to do a particular job...Without organization there would be chaos and decay…Creativity and innovation disturb that order.  Hence, organization tends to be inhospitable to creativity and innovation, though without creativity and innovation it would eventually perish.”
  

In examining the DoD innovation environment, one needs to ask a series of questions to include:

1) What is the desired end result?   

2) Given that the DoD labs play some, although reduced part in R&D, innovation and acquisition, what is the structure that optimizes that return?   

3) Given the desired end results and the structure to facilitate, are we willing to take on the cost and upheaval necessary to achieve?  

Based on previous experience, one can postulate that the answer to question (3) is “no.”  

The solution, organizationally and financially is to push risk into that sector where it can be best managed.  The commercial sector, properly structured, offers the agility to survey and make rapid changes to the technological and market environment, not capable within DoD.  “Rapidly iterating new business designs in an emerging market requires fast learning, fast adjusting, and the ability to start and stop projects quickly.”

Throughout the course of the paper, a number of themes related to innovation and acquisition in the federal arena have been addressed.  Specifically, that:

1) The acquisition process made inefficient use of resources because the system rarely terminated non-performing programs characterized by gross cost and schedule overruns.

2) Basic research and development is pivotal to the acquisition process.

3) Declines in workforce competency and funding impact the government’s ability to conduct basic research and development internally.

4) The traditional contracting processes do not support innovation.

5) Basic research and development is viewed as a risk avoidance tool with no understanding or acceptance of failure.

The recommendations of this paper are that DoD should expand its partnership with innovation companies.  To do so, DoD should:

1) Identify those technology areas where DoD lead is critical and work with industry to specify future roadmaps for technology development and insertion.

2) Structure civil service regulations to facilitate movement between the commercial and federal sector, leading to increased cross-fertilization of ideas.
3) Continue to implement security and intellectual property guidelines that meet government requirements while offering the flexibility necessary to attract university and innovation incubators.
4) Use the venture capital model to spin off technology into products and speed insertion into military applications.
5) Recognize risk associated with innovation and the value of risk management instead of risk avoidance. 
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