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Executive Summary

LTC David LaGraffe completed his Secretary of Defense Corporate Fellowship assignment with Sarnoff Corporation in Princeton, NJ.  Sarnoff is a high-technology firm specializing in Video, Communications, Electronics, Defense and Health.  They are a wholly owned subsidiary of SRI International.  LTC LaGraffe was assigned at the corporate VP level under the tutelage of Dr. John Riganati, VP for Rosettex and MTAC.


LTC LaGraffe’s learning goals during this assignment were two-fold.  The first was to understand how research and development programs were managed from a corporate level as opposed to just an individual program.  The second goal was to understand the innovation process and how Sarnoff manages the difficult task of transitioning new technology into products.

To achieve these goals, LTC LaGraffe worked in three main focus areas.  A major project involved the establishment of a new non-profit company, in the Fort Monmouth region to fill the void being created by the BRAC-mandated closure of Fort Monmouth.  This company has a consortium of many R&D entities.  Another area was involvement in the creation of program management plans for a multi-million dollar congressional initiative in delivering high-quality video to the Warfighter.  The last area was a grouping a many smaller projects at a lower corporate level to share his Army experience and expertise and to gain a corporate perspective at all levels of interaction.

The first major observation and recommendation to bring to DoD involves innovation.  Sarnoff and its parent SRI are world leaders in generating innovative ideas.  These companies have developed an effective methodology to manage the creation of innovation, rather than relying on serendipity.  The companies use a customer value creation basis, evaluated on a value proposition using a simple, yet subtle:  Need, Approach, Benefits-to-cost, and Competition paradigm.  Inculcating a similar method into the DoD culture can ensure delivery of high value to the Warfighter and create a powerful justification for needed weapons procurements.


The second major observation and recommendation is the need to develop “organizational momentum” to successfully transition disruptive technologies to the field.  Disruptive technologies create asymmetric advantages on the battlefield for the U.S.  As a significant share of DoD research investment DARPA needs to be fully integrated into the materiel enterprise.  DARPA’s great ideas, investments and successes need to be coupled with organizational momentum to get new technologies into the hands of U.S. forces.  The recommendation is for a Joint organizational element including DARPA, Service S&T, PEO’s and Combat Developers designed to generate this organizational momentum.
Introduction

I have intentionally kept this Final Report brief and succinct in the hope that it might be read.  I believe that I have addressed some important long-term technology issues facing the Department of Defense and that even if my recommendations are not acted upon, at least, some further discussion can be generated.

As the fourth Secretary of Defense Corporate Fellow assigned to Sarnoff Corporation, Dr. John Riganati, currently Vice President for Rosettex and MTAC, acted as my sponsor and mentor throughout the year.  The first Fellow, Brigadier General Kimber McKenzie, also sponsored by Dr. Riganati during the 1996-97 fellowship year, played an extensive role in the development of a strategic vision for the company.  Brigadier General McKenzie also played a significant role in creating a business plan for a company that Sarnoff later sold for $18M.  Colonel Brandi Johnson, USMC, the second Fellow hosted during 1999-2000, had been assigned to the Life Sciences division under the mentorship of Dr. Satyam Cherukuri.  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.  The third Fellow was Captain Nancy L. Deitch, USN, during 2003-2004, was again sponsored by Dr. Riganati and participated in a variety of different Sarnoff 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. 

I was assigned, out of the normal company rotation cycle, to Sarnoff because of my educational background (Ph.D. Physics).  Sarnoff is a prototypical high-tech firm in New Jersey’s video valley.  They live and die with their ability to bring innovation to the marketplace.  With a company the size of Sarnoff, I was able to interact directly with all levels of management and across all the functional areas of the company.  Thus, I was able to get a “bird’s eye” and a “worm’s eye” view of the innovation process at Sarnoff and their technology transfer approach.  As a technologist myself, this was an area where I saw excellent potential to bring new ideas into the DoD.
Background on Sarnoff

“Now we add sight to sound.”

-David Sarnoff, 1939 World’s Fair
at the introduction of RCA’s all electronic television.
History

Sarnoff is named after Brigadier General David Sarnoff, founder of the Radio Corporation of America (RCA).   Originally started in 1942 as the RCA Laboratories, the laboratory became a self-contained operating entity after General Electric bought RCA in 1986 and deeded the laboratory to the non-profit company SRI International.  It now operates as a wholly owned subsidiary of SRI.  It operates on a for-profit basis.

The laboratory has a long history of innovation.  Sarnoff’s Princeton NJ, headquarters has been the birthplace of technologies that have changed the world.  Sarnoff is certainly best known for inventing the color television, and as a world-wide leader in video technology.  Sarnoff has received ten Emmy awards for technical excellence and an Oscar.  (The name Emmy itself is derived from the RCA Image Omicron, the Immy, camera.)  Among other items, Sarnoff has developed liquid crystal displays (LCD), commercial Charge Coupled Device (CCD) image sensors, the video laser-disk, LCD flat panel displays, pyramid-based image processing, the Advanced Digital High Definition TV, and builds the world’s fastest real-time video processor.  Until very recently, Sarnoff has been run primarily as a for-profit, contract research and development firm.  However, under the direction of their current CEO, Dr. Don Newsome, RADM (ret), Sarnoff has started a new initiative to have greater involvement in products and services.

Market Sector


Sarnoff operates in the Technical Services and the Research Services sectors.  Market capitalization of these sectors exceeds $25B.  With annual revenues of approximately $100M, Sarnoff is a relatively small player in both of these sectors.  Examples of competitors for Sarnoff include FLIR Thermal Infrared Camera Imaging Systems Inc., QinetiQ Ltd., and Draper Laboratories.  

Traditionally, Sarnoff focused strongly on the consumer marketplace.  The model that Sarnoff used was to leverage their highly skilled workforce, internal investment, and substantial intellectual property (IP) to generate new technology, develop this technology into a product by partnering – usually from venture capital, and then spin off a separate marketing company, whose sale would provide revenue for further investment.  However, after the dot-com bubble collapsed in 2001, it became increasingly difficult to find venture capital.  Developing a technology into a product requires a significant cost over a short period of time.  This type of investment was too great for Sarnoff to internally fund.  So, in order to keep revenue streams viable, Sarnoff shifted to a more government-focused R&D effort.  So much so that in 2008, roughly 75% of their revenues derive from government contracts.

Sarnoff operates primarily in five market areas.  In the area of Communications and Networking, Sarnoff works in several areas of DoD interest.  They have developed ad-hoc networks that allow secure, reliable wireless connections that are not dependent on a single access point.  They have capabilities that can provide absolute and relative location, positioning, navigation and mapping, and precision timing systems even when operating in GPS-denied urban and subterranean environments.  Their system development ranges from video processing and delivery to data storage, retrieval and mining.

In the Electronics area, Sarnoff has CCD imagers and cameras for inspection systems and scientific applications; UV sensors and cameras; custom CMOS imager designs; video processing ICs and software tools; electrostatic discharge protection; electronic display technologies for consumer products, medical diagnostics, military applications, telecommunications and entertainment.


In Defense and Security, Sarnoff has vision hardware and software for UAV/UAS; real-time video processing for surveillance and training tools; advanced sensing for bio-threat detection and biometrics; Generalized Emulation of Microcircuits (GEM) replacement solutions for obsolescent components; CCDs and cameras for aerospace/ defense; wearable computing vision systems; 3D visualization; high power lasers for directed energy.  The GEM program is particularly important for DoD.  Sarnoff has a trusted foundry with the ability to emulate with the exact same function and form any obsolete IC.  This is vital to maintain weapon systems well past the time when their commercial manufacturers have retooled their semiconductor lines to the newer generations of chips.


Sarnoff also has its traditional strength in Digital Video and Entertainment.  Sarnoff offers video exploitation solutions; video quality and test tools; compliance bit streams; IP-based TV technologies; and specialized vision processing tools for automated broadcast.  Their employees are industry leaders in standards development and commercial practices.

The last area of focus is in Health and Safety or Medical imaging and diagnostics.  Sarnoff has products that offer vital signs monitoring devices; collision warning systems for automobiles; DFB diode lasers for trace gas sensing; and cameras for environmental testing.  Sarnoff’s breadth of service enables them to move from innovation to creation with the development of designs and enabling components or products—bringing ideas to market and turning an investment into profit.
Organization


Sarnoff is organized in a traditional hierarchy form.  There are four main divisions, each headed by a Vice President:  Device Technologies and Applications; Vision Technologies; Products and Services; and Administration.  There are also several other specialized positions at the VP level, such as financial, general counsel, ventures, and new initiatives.  It has approximately 450 employees, of which, about 40% have advanced technical (M.S. or Ph.D.) degrees.  Predominantly the degrees are in engineering and the hard sciences.  Personnel are hired into either a technical or administrative pathway with the majority of technical employees working in either the Device Technologies or the Vision Technologies divisions.


Sarnoff employs multiple profit & loss centers (P&Ls) for its financial system.  Each VP is responsible for one to several P&Ls.   P&Ls are mainly organized along functional lines with a typical P&L representing a core area of technical expertise in the company.  This approach forces individual technical areas to show a profit.  This is different than many, larger, companies where research and development efforts are a cost center.  Essentially this requires all of its research and development to be externally funded.  With limited capitalization, Sarnoff cannot afford large internal capital investments in uncertain R&D efforts.  

New Business Model


The old business model for Sarnoff was to develop new technology, find an external partner, and either sell the technology or spin off a new venture company.  Revenue was plowed back into the research areas.  This approach kept the business operating since it was established as a separate entity from GE in 1986 until about 2007.  Unfortunately, it was an approach that produced widely varying lean years and successful years.  Research and development by its nature is an unsure endeavor and managing the financial and business aspects of it is very challenging.  Much of the R&D was internally funded by Sarnoff with a detriment to the bottom line.  Cost overruns on R&D contracts were a constant challenge.  It also did not establish a strong growth pattern for the company.  These uncertainties lead to the establishment of the Products and Services division and a new business model approach.

The new business model relies (almost) solely on externally funded research investment and internal products and services.  Internal research investment is limited to small-scale feasibility studies.  As the research and development centered P&Ls develop new technology, now strongly externally funded, business development personnel look for opportunities to transition technologies into products or services.  The path to the marketplace depends on the technology, or product/service, and the investment required to deliver it to the marketplace.  In the past, the path has always been with external venture partners.  Now, however, the new Products and Services division will take select products to market alone.  This is done with a customer developed focus.  It is no longer done to fund more research.  The revenue from Products and Services no longer goes back into research P&Ls.  This places great pressure on the technical staff to generate external funds (through government proposals or commercial parties) sufficient to show a profit for their R&D efforts alone.  This model, in principle, will provide a more stable revenue stream for Sarnoff.  It has also been instrumental in driving Sarnoff from a strong commercial revenue basis to a predominately government revenue basis.  The commercial sector takes a very short view of investing in basic, or even applied, research.
Strategic Vision


Sarnoff’s strategic focus is driven by “Grand Challenges.”  Currently, there are six Grand Challenges.

· Fort Monmouth – this grand challenge is to take advantage of the void that will be left by the closing of Fort Monmouth.  Many C4ISR highly skilled, uniquely qualified individuals will not choose to move to Aberdeen Proving Grounds.  Sarnoff can take advantage of this and potentially expand their market.
· UTSOI – this challenge is to develop Ultra-thin Silicon-on-Insulator technology to allow back illumination of CMOS or CCD detectors.
· BETSS-C – Base Expeditionary Targeting and Surveillance Systems – Combined provides the Warfighter with a flexible, moveable, adjustable, scalable, and expeditionary base defense system for persistent ground targeting and surveillance with stand-off capability.  It is one of Sarnoff’s strongest initial entries into the products and services area and links to key battle command systems to allow response against a full spectrum of targets 
· Acadia II – development of the next generation real-time video processing chip.
· MapIt 3D – development of “productized” 3-dimensional software tools.
· Electronic Replacement Business – this is a DoD trusted foundry effort.  Sarnoff produces replacement electronics parts for legacy systems in the exact same form and function.
Interestingly, for a long time research and development company, Sarnoff’s Grand Challenges are business challenges.  They are not technology challenges.  With a workforce where 40% have advanced technical degrees, many of whom are world-class leaders in their fields, Sarnoff is not worried about staying at the cutting edge of technology.  The interests and inclinations of their employees and their corporate culture will keep them there.  The challenge is to continually take new technology from the development to the product/service stage.  Five of the six Grand Challenges, although relying on Sarnoff developed technology, still have a strong product/service goal.   Focusing only on research and development is a dead-end for the corporation.  A viable revenue stream generated from transitioning their technology into products or services is essential.
Impact of Economic Downturn


The recent economic downturn has hit Sarnoff at a time when they have reorganized and have launched new initiatives to take a stronger role in products and services.  Cost reductions have lead to a 10% decrease in employees.  Several highly skilled technical staff moved from research and development into business development.  Unfortunately, the cost reductions have hit the technical staff the hardest.  Since Sarnoff requires each P&L to maintain profitability, senior members of the technical staff may be laid off if their area is not generating enough revenue.  Since innovation has been the life blood of Sarnoff, the longer-term impact of these layoffs could be very detrimental.


The financial crisis has not directly impacted Sarnoff.  They have not had difficulties with lines-of-credit or borrowing.  Sarnoff has been able to take advantage of some Federal stimulus spending actions to offset losses in other areas.
Secretary of Defense Corporate Fellow Activities

  Upon arriving at Sarnoff, I decided that my goals for the fellowship would be two-fold.  First, I wanted to understand better how to manage a research and development program.  I wanted to do this from a corporate perspective in terms of multiple programs, not just a single stand-alone effort.  This is an activity I expect to do in my future Army career.  Second, I wanted to understand how Sarnoff operates to bring technological breakthroughs to the market place.  “Crossing the Chasm” is a challenge for many organizations and I hoped to garner insights from the Sarnoff process.  I believe that both of these areas are of importance to the Department of Defense.


At Sarnoff, I have been assigned to work with Dr. John Riganati, Vice President.  I have worked very closely with Dr. Riganati throughout the year, meeting usually twice a week for at least an hour each occasion.  Upon arrival, I spent a few initial weeks meeting with the executive staff and many members of the technical staff to get an understanding of the organization and its activities.  Then in coordination with Dr. Riganati, I developed an action plan of my Sarnoff activities to meet my fellowship goals.

For my day-to-day activities at Sarnoff I worked mainly in three areas.  Two areas are important Sarnoff initiatives:  InSitech-MTAC, and the VideoArgus program.  The third area is what I will group under “consulting” work.
Fort Monmouth Grand Challenge


Sarnoff’s, InSitech-MTAC initiative has been a large segment of my focus.  InSitech-MTAC is a new nonprofit venture started by Sarnoff to take advantage of business opportunities in the wake of the BRAC required closing of Fort Monmouth, NJ.  I chose to participate in this program because it offered a great opportunity to learn about starting a business from the ground up.  It also offered the opportunity to study how R&D programs are managed from a corporate perspective as a whole, as opposed to a single program.  The model Sarnoff used is based on the successful Rosettex program.  Rosettex is a successful consortium-like effort of over 70 firms involved in R&D supporting the intelligence community.  Through the InSitech-MTAC project I was able to learn about and develop almost all aspects of a business operation.  I worked on writing by-laws to establish the corporation.  InSitech-MTAC has a consortium-like structure, so I developed the teaming agreement for members.  I was involved in marketing, meetings, authoring policies and white papers, planning corporate organization and developing procedures.  I helped develop a winning proposal to the State of NJ that awarded InSitech-MTAC the right to establish a NJ Technology Center in the Monmouth Region.  I was able to learn about real estate activities through interaction with the Fort Monmouth Economic Revitalization Planning Agency (FMERPA).  Overall, this has been a very worthwhile effort.
VideoArgus


My second major effort has been with the VideoArgus program.  This is a congressional plus-up supporting Warfighter video intelligence requirements.  On today’s battlefield, the need for high quality video is continually increasing despite a constant, or even decreasing, communications bandwidth environment. Often the concept of operations calls for intelligence to be available to lower and lower echelons.  Line-of-sight communications links can drop in and out, as units maneuver, particularly in urban or mountainous areas.  In a counterinsurgency or anti-terrorism environment, it is often the very lowest of echelons, such as the platoon or squad level, that have the greatest need for real-time intelligence derived from high quality video, yet are often connected by very low band width communication links.

The consumer electronics industry has developed digital video compression techniques that deliver HDTV-quality video while transmitting ~1% of the uncompressed signal.  Sarnoff has been a leading contributor to these consumer systems since their inception. Many military systems implement these entertainment-focused consumer techniques despite the fact that an enormous amount of information is lost that may be of relevance in the military situation.  While a beautiful tree remains a beautiful tree, it may not be faithful to the original tree.  The result for the Warfighter is lost information that may be critical to the mission.  In response, Sarnoff has pioneered new situation-analysis-optimized (SAO) compression techniques and tools that render the mission critical elements at high fidelity and in real time. This may be thought of as achieving another order of magnitude compression gain (for the specific situation) compared to existing approaches.  This situation specific approach is not of interest to the entertainment industry.

The VideoArgus approach extracts additional information from digital video and related sensors; uses processing, fusion of multiple sources, semantically aware video networks, quality control, storage, and retrieval; integrates with existing and evolving forms of intelligence; and provides appropriate presentation so the user can readily understand the situation and make improved decisions.  It provides a suite of tools for the user, such as a combat unit in the field, to pull intelligence either on demand or in real time.

This VideoArgus program approaches the tasks that will be performed to apply these situation-analysis-optimized (SAO) tools for the U.S. Army’s Standard Ground Station (SGS) produced by Sarnoff.  Sarnoff will integrate the development of its novel, salience-based video compression techniques into the TerraSight™ software used in the Base Expeditionary Targeting and Surveillance System-Combined (BETSS-C) program (see Fig. 1).  Adding this new module will be non-disruptive to this operational system because TerraSight™ has been designed as a modular framework.  The resulting system will incorporate this intelligent video compression and be able to disseminate multiple, metadata-rich video streams from air and ground EO/IR platforms across the various remote networks reaching battalion, brigade, and the dismounted Warfighter.  This will be applicable to other video based programs such as Persistent Surveillance and Dissemination System of Systems (PSDS2) and Persistent Threat Detection System (PTDS).  As these programs and constituent sensor suites become more complex and sophisticated, it will become increasingly important to have technology to handle the dissemination of valuable intelligence products to forward deployed forces over potentially low throughput data links (i.e. OSRVT).  Both operator and analyst feedback will allow for control of the situation-analysis-optimized (SAO) feature from within the TerraSight™ Common Operational Picture (COP) during both live operations and forensic analysis.
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Figure 1:  Base Expeditionary Targeting Surveillance Systems – Combined (BETSS-C)

Sarnoff allowed me to be fully invested as the Program Manager of VideoArgus.  They coupled me with their Senior Director, Norm Goldsmith, who has over 40 years experience as an R&D manager, as a great learning opportunity.  Although the program did not advance yet into the development work, I was able to work extensively in developing all the program plans.
Other Activities


The last area of my activities I will group under consulting work.  I was involved in many different areas of Sarnoff’s work to take advantage of my Army experience.  To a large extent, this portion of the fellowship is the value-added that Sarnoff obtains from supporting the fellowship program.  I contributed on a great many different programs through meetings, discussions and written documents.  I provided input to several different proposals, acted as a White, Red or Black Hat for different programs; I made my technical expertise on radiation detectors available for several groups; I gave a company wide presentation on the Army and its acquisition process.  These activities, while not working on anything of specific interest to the DoD, were a great way to interact with a lot of Sarnoff employees and I believe was a great strategic communications tool as well.  I also trained in the Sarnoff quality management system.

In addition to my daily work at Sarnoff, I have participated fully in the SDCFP activities through the Company Day visits.  I have also completed my Army War College requirements completing a Civilian Research Paper, “A Nuclear Energy Renaissance:  Challenges to Nuclear Weapon Nonproliferation,” and a short article for publication, “Challenges of the Nuclear Renaissance for Nonproliferation.”  I have worked on my professional development by reading the entire Army Chief of Staff recommended reading list (for Brigade Leaders and above).  I have participated in the Sarnoff sponsored Dixon Mentoring in Engineering Program (DMEP) for minority High School students and as a virtual judge in the Army sponsored e-Cybermission science fair program.

Quality Initiatives at Sarnoff


Even a company as small as Sarnoff (<450 employees) has found it advantageous to implement well-controlled, systematic quality control processes.  Sarnoff is investing in their quality systems.  Over the same period when their workforce has shrunk by 10%, they have hired a new Director of Quality and plan to double their quality control staff.  Sarnoff has implemented the Sarnoff Quality Management System (SQMS).  The corporate quality policy is:
“Sarnoff Corporation is committed to providing our customers with empowering and innovative technology solutions by providing world class quality in our products, services and people. We will maintain a customer focus and provide our customers with the best value. We will continue to pursue operational excellence through continuous improvement.”
-- Dr. Don Newsome, Rear Admiral, USN (Ret)

President & Chief Executive Officer, Feb 08
In line with the strategic objectives of the company, Sarnoff Corporation has launched a Software Process Improvement (SPI) effort.  These process improvement efforts are focused upon ISO9001:2008 certification allowing an acceleration time to market, increasing productivity and improving the quality of software product work products.  This SPI effort is using the ISO9001:2008 standard and the Software Engineering Institute (SEI) Capability Maturity Model Integrated (CMMI) as the framework. 

CMMI in software engineering and organizational development is a process improvement approach that provides organizations with the essential elements for effective process improvement.  It can be used to guide process improvement across a project, a division, or an entire organization. CMMI helps integrate traditionally separate organizational functions, set process improvement goals and priorities, provide guidance for quality processes, and provide a point of reference for appraising current processes.
  

The scope of Sarnoff’s quality system includes: Design, Innovation, Development, Manufacture and order fulfillment of Sarnoff’s Products and Services from such areas as: Design and Manufacturing of Vision Technologies (including Pyramid Vision, a wholly owned subsidiary of Sarnoff Corporation), Communications and Networking, Sensing Technologies, Imaging Systems, Semiconductor Device Technologies and Optoelectronics.  Sarnoff is also implementing a series of Kaizen studies and use of Key Performance Indicators (KPI) to improve their corporate enterprises.


These corporate efforts have not come easily.  Sarnoff is using IT systems to provide all the electronic tools and procedures to make it as painless as possible to implement new quality procedures.  The difficulty is in the corporate culture.  At present, the quality staff has to push and push again to gain cooperation from the other employees.  It is a continuing challenge.  Employees will be trained in new processes, but then relapse into their old habits.  The corporate leadership is behind the efforts, but there is not yet buy-in from the rank and file.  It demonstrates the extreme difficulties in changing an organizational culture – even one with only 450 members.

Some of the steps Sarnoff is taking to combat this resistance to change offer some lessons for the Department of Defense.  Demonstrated backing from the senior leadership is most evident.  Presentations by the Dr. Don Newsome, Rear Admiral, USN (Ret), President & CEO at all-hands meetings and the involvement of the senior staff in KPI and Kaizen reviews show corporate support for new processes.  Sarnoff has also implemented an awards program rewarding efforts in quality management.

Observations and Recommendations for DoD


Sarnoff is a small company, so many of the large scale activities seen at major corporations are not observed here.  For example, Lean Six Sigma is not practiced at Sarnoff; they have just received ISO 9001 certification and are working on their first CMMI implementations.  Their quality control department is in an embryonic stage with just two people and a newly hired Director.  They are currently working on initial Kaizan studies of their processes.  The company is not large enough to observe cutting edge Human Resource management approaches or for information technology solutions to business practices.


An assignment at Sarnoff does have the opportunity to understand first hand the difficulties transitioning new technology into a product.  This single area is vitally important to the DoD.  The United States military relies heavily on maintaining a technical superiority.  The 2008 Army Modernization Strategy
 relies on delivering needed capabilities through the following ways:  1) rapidly field the best new equipment to the current force, 2) upgrade and modernize existing systems within modular formations to ensure all soldiers have the equipment they need, 3) incorporate new technologies derived from Future Combat Systems (FCS) research and development (R&D) as they become available, and 4) Field Future Combat Systems Brigade Combat Teams.  Rapid fielding, upgrades, modernization and incorporation of new technologies all rely on the ability to transform science and technology efforts into capability.  
Innovation


Sarnoff and its parent company, SRI International, pride themselves on the ability to innovate new technology and products.  It is the core of their existence.  Both organizations utilize a practical methodology for managing innovation projects through to successful products or outcomes.  The method is often used in planning meetings and is preached at all-hands functions.  The approach can be translated to application in DoD S&T and acquisition efforts and even relies on a valuation system nearly identical to the U.S. Army staff study process.  First, I’ll discuss the methodology and then discuss some ideas of how it can be adapted to the DoD.

Dr. Curtis Carlson, Chairman of the Board of Directors for Sarnoff and President & CEO of Sarnoff’s parent company, SRI, along with William Wilmot, have written that the beginning and basis of this innovation methodology is to focus on customer value:  Customer value = Benefits – Cost.  Of course there are other types of value, such as company value, shareholder value, employee value and public value.  However, the key value for the successful company will always be the customer value.  If valued products are not delivered, then the company will go out of business.  What this drives in research and development innovation is that a customer value focus means that R&D efforts will be focused on important customer needs.  Researchers are notorious for spending their time studying topics they find interesting – not necessarily important to a customer.  Spending resources to develop a new technology that has no important need is a waste of resources.  Of course, there is always the possibility of serendipity creating a valuable commodity from randomly directed research, but to manage a strong R&D program with continual innovation requires a steadfast focus on important needs and customer value.

“What is your value proposition?”  When an innovation opportunity is recognized it is important to quantify the potential value.  SRI/Sarnoff calls this a value proposition.  The value proposition is analyzed in a simple, but fundamental way using four questions.  What is the customer/market Need?  What is the unique Approach for addressing this need?  What are the Benefits per cost?  How is this superior to the Competitor’s?  The typical mnemonic at Sarnoff is the acronym NABC.  

The value proposition mentality is well-entrenched in the Sarnoff culture.  Most of the experienced Program Managers will apply this to both writing and critiquing proposals.  Some of the less experienced employees have gotten away from using this technique.  It is not being pushed as strongly by the current Sarnoff CEO, although it is still fundamental to SRI International.  When the CEO of SRI gave a presentation to an all-hands meeting of Sarnoff during the fall (2008), it was the major topic of his presentation.  Even Sarnoff employees who have moved on to other companies continue to utilize this approach.


Widespread application of this approach by DoD S&T program managers would be very beneficial.  Technologists are, by nature, supremely interested in the Approach.  Sarnoff would indicate a proposal dominated by the Approach as nAbc.  This is a red flag for a poorly thought through proposal or program.  All four aspects of NABC need to be equally considered to determine the value creation for the customer.  In the case of a DoD PM, this will be the value created to the Department or Service focused for the Warfighter.

The Services in many ways already think along these lines, but they do not have a unifying, easy to understand, theme which could guide planners at basically all levels.  For example, in the Army, TRADOC plays the role as combat developer.  They interact with the operational commanders to determine (either pushed by or pulled from) the field requirements.  This is the Need:  perhaps a new operational capability, such as the ability to observe over the horizon.  TRADOC then studies the Approach possibilities.  Can doctrine be changed; training adjusted; or is a new piece of equipment required?  Then a Benefits to cost is required.  This may be difficult to quantify – something that saves soldiers lives has very high benefits.  However, the Army already teaches the staff study process to analyze different Approaches (courses of action) to determine the best Benefit to cost.  Lastly, is the identification of the Competition.  This requires careful analysis and integration of the threat.  

Program Managers can also employ the NABC value proposition and utilize the concept of a virtual ‘watering hole’ to greatly expand the number of expert opinions that can contribute to the value proposition.  A virtual watering hole leverages what is known as a Group Forming Network (GFN).
  Any subset of individuals in a communications network that has both peer-to-peer and broadcast connectivity (like the internet) can form a group.  Simple examples are an online chat room or Wikipedia.  A good value proposition (based on NABC) is drafted, then feedback obtained through a GFN and then iterated several (even many) times until a powerful value proposition is developed.   OSD already has the GFN tools in place to create (even ad hoc) communities to review and refine any value propositions.  Army Knowledge Online (AKO) or Defense Knowledge Online (DKO) enable the easy creation of subgroups that can pull expertise from many people outside the Program Manager’s local organization.  The only caveat would be care in managing operational security or classification concerns.  

The virtual watering hole can be even more powerful for the military than it can be for the consumer world.  The military has the advantage that its customers, the Warfighter in the field, can participate in the virtual watering hole.  Consumer businesses must actively market research with prospective customers or partners.  Using a virtual watering hole is even more important considering the exponential growth of knowledge-based innovations.  Knowledge-based innovations are almost always the convergence of several areas of knowledge, not all technical.
  Using Warfighter connected virtual watering holes is a way for DoD to leverage this convergence.

One of the powers of this simple to articulate, but difficult to implement well, approach to manage innovation is the easy creation of the 30 second elevator speech.  A well crafted NABC value proposition translates very well into a short but powerful justification for a program.  The strong value proposition will have great impact on Congressional representatives for appropriations.  It is a compact and forceful way to present the case for a new system or initiative.  Inculcating utilization of the value proposition as a DoD process has great potential benefits.
Transitioning New Technology
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.


Transitioning new technology from research and development to an actual product is hard.  It is a challenge for the DoD and for the business community.  It is also a challenge that continually needs to be addressed.  The maintenance of U.S. technical superiority is a key element in U.S. strategic defense policy.  The DoD has an annual science and technology (S&T) budget of around $12B.  Roughly 25% of this is funded through the Defense Advanced Research Projects Agency (DARPA).

In the business world, technology adoption has been the study of quite a few research efforts.  One theory that received widespread acceptance is Everett Rogers’ Diffusion of Innovation model.
  Rogers’ model has technology adoption following an S-curve in which there are early adopters of an innovation, followed by a rapidly growing majority and then finally saturation of the technology throughout the community.  Rogers also identified five stages of the innovation decision process as, 1) first knowledge, 2) attitude formation, 3) adoption decision, 4) implementation, 5) confirmation.  Geoffrey Moore expanded on Rogers work in Crossing the Chasm for disruptive innovations.
  Disruptive innovations are those that generate creative destruction of old business models.
  Moore identified Roger’s five areas with five types of customers: innovators, early adopters (enthusiasts and visionaries), early majority (pragmatists), late majority, and laggards.  Moore also recognized the key barrier to widespread technology adoption as a chasm between the visionaries and the pragmatists.  He concluded that business marketers should focus on creating a momentum (or bandwagon, or in internet terms – a viral growth) that will carry early adoption across the chasm to the pragmatists.

In the DoD, a similar chasm exists between basic research and the science and technology programs of the Services.  The customers in this case are the PMs, PEOs, and Warfighters.  The challenge to bringing disruptive new technologies to the field is in a very similar sense, to “sell” these capabilities.  The large scale bureaucracy of the acquisition system can be presented as the same set of innovators, early adopters, early majority, late majority and laggards.  The inherent conservatism of the defense culture also acts to impede the adoption of new technology.


In this environment, DARPA has the mission to “maintain superiority and avoid technological surprise.”  The time-line focus for basic research is far-term without any necessarily clear applications.  In the U.S. most basic research is funded at universities (and some contract R&D firms) primarily through either the National Science Foundation (NSF – mainly physical sciences), the Department of Energy (DOE), or the National Institutes of Health (NIH – mainly medical sciences).  The focus of the Services science & technology (S&T) components is near-term, closely tied to improving the performance of developing or procured weapon systems.  DARPA’s management philosophy is to “bridging the gap” between the far-term basic research and the near-term S&T research.
  It is only in this area that disruptive technologies can be introduced into the U.S. arsenal.  This is why it is vital for DARPA to function capably and efficiently in this role.

With a significant share of DoD’s R&D investment portfolio, DARPA funds research at both universities and contract R&D firms, such as Sarnoff.  Because they have the cutting edge technical expertise and the product-focused environment, contract R&D firms play a key role in transitioning technology.  


The difficulty faced by the DoD and transitioning new technology is the same faced in the business world.  The cost to bring a new technology to a weapon system (or replace a weapon system) is very high and needs to be done in a short period of time.  The DoD bureaucracy does not enable the same generation of momentum, or band-wagon effect required to bring new technologies from development to innovators/early adoptors across the chasm to the early/late majority.    DARPA does a wonderful job incubating and investing in new technologies, but in the words of one Service S&T employee, “DARPA just dumps a new technology on us without any effort to make it useful for the field.”
  From the perspective of a corporation working on a DARPA project, Moore’s chasm becomes both a funding gap and an organizational gap between the DARPA proof of principle and the Services weapon system integration.

The need in DoD is to generate the “organizational momentum” from the research to the fielding organizations.  This is akin to Moore’s marketplace momentum.  GEN Dunwoody, Commander Army Material Command (AMC), wrote in ARMY magazine about AMC’s and the Assistant Secretary of the Army for Acquisition, Logistics and Technology, ASA(ALT)’s efforts to create a Materiel Enterprise.
  Her focus was on the holistic advantages and quality advantages of the enterprise approach.  Their efforts are Army only.  In order to successfully bring disruptive technologies, those that will create destructive creation in battlefield systems, DARPA also needs to be fully involved in this enterprise.  Similar functions and efforts can be found in the other Services.  For example, in the March 2004 Technology Acquisition Reform report by the Naval Research Advisory Committee, it talks about the “Cultural, bureaucratic, and programmatic obstacles that bedevil the acquisition of new technology.”  Again, what is lacking is an organizational momentum from the DARPA/research level through to the Warfighter.  DoD does have some experience in this it can draw upon.  USSOCOM, with their independent research and procurement budgets, combined with effectively a single organization, can generate the organizational momentum to get new technology out rapidly.  Of course, they are also greatly aided by low unit density and lower cost barriers and hence have increased organizational agility.  But there are some lessons to be learned.

Certainly DARPA makes efforts to keep the Services “in-the-loop” regarding their technology efforts.  They have Service Operational Liaisons assigned, who are senior in rank and experience.  They run a Service Chiefs program.  They execute many of their programs through Service administered contracts and enable transitions through Memorandums of Agreement with the Services.  DARPA is also challenged because their technologies may have no clear Service or Joint home.  Interestingly, the DARPA Strategic Plan states that another obstacle is also the fact that their new technologies can threaten to displace current equipment or doctrine.  This is precisely the reason why organizational momentum from research to fielding is absolutely vital to efficiently transitioning new technology.
  


Referring back again to USSOCOM, DARPA has also emphasized their successes in forging a close working relationship with USSOCOM based on “the good strategic fit and synergy between the two organizations.”
  Bringing disruptive innovation to the Services should also be a good strategic fit.  Maintaining U.S. technological superiority is a key to our national defense.  Understandably, a research organization needs to be agile to respond to changing technology.  The Services bureaucracies are decidedly not.  This creates a disconnect between DARPA and the Services.  Because of this disconnect, new technologies are not deployed or are delayed until they are no longer new.  

There is recognition of this problem and some approaches are being tried to address it.  Certainly the Services and DoD are making efforts to address this “valley of death” between innovation and product.  Defense S&T Reliance 21 is an agreement by DDR&E, the Services, DARPA, MDA, DTRA, JCS, JIEDDO, and ATSD(NCB) to integrate information about their programs in specific technology areas.  The Services’ S&T transition focus resides in the Army S&T Master Plan, the Navy Future Naval Capabilities and the Air Force Applied Technology Council.  Each has an associated rapid or accelerated transition focus.  The Army: Agile Integration & Demonstration Experimentation (AIDE), the Navy’s Rapid Technology Transition (RTT) and the AF Core Process 3 Rapid Reaction Process (CP3 RRP) all work to enable quick transition of new technology.  DDR&E also runs several key transition programs such as Joint Capabilities Technology Demonstrations (JCTDs), quick reaction funds, and the Technology Transition Initiative (TTI) (among others).  These attempts are in large measure a response to meet emerging critical operational requirements; not to manage innovation.  They do not inculcate a process in the DoD acquisition cycle to routinely manage disruptive technology and make innovation a DoD discipline.   

Another approach is the use of technology on-ramps and off-ramps.  Technology ramps allow the Program Manager to push available technologies into the field for current systems and incorporate into developing systems as technologies become available.  This is a programmatic approach.  It does not, however, enable brand new, disruptive technologies to be matured for employment.  It is a process that occurs too far along the development cycle.

These efforts are not at the forefront of true innovation.  The technologies that are developed, especially through DARPA, can be disruptive, asymmetric, game changers.  Often proper utilization and fielding would require doctrinal, organizational or other changes that bureaucratic entities are slow and difficult to generate.  That is why only through a managed process generated “organizational momentum” can the DoD routinely and efficiently transition innovative, disruptive technologies into the hands of the Warfighter.


Generating the organizational momentum required to cross innovative, game-changing technology across the chasm requires more integration between DARPA and the Services.  Taking a cue from DARPA’s efforts with USSOCOM, a Joint organizational element may achieve results.  DARPA and the Services could invest in a Joint organizational element with the Service PEO’s, S&T elements all represented to better achieve organizational momentum.  Consideration to this element should also be given to involving the combat developers (e.g. TRADOC) as well.  The doctrinal, training and organizational elements (in a MTOE/TDA sense) need to be included.  Only through generating organizational momentum can innovative, disruptive technologies be brought to the field in an efficient and continuous manner.  Additional advantages to cross-Service technology coordination could also be achieved.

Obviously, the makeup, organizational location, and control of such a group would require some further study and analysis.  DDR&E would be an excellent choice to situate the new organization, but not the only possibility.  The key element is that the innovators, fielding agents, doctrine and training elements, and Warfighters all contribute and act in concert to generate organizational momentum.  In essence this is an expansion of the materiel enterprise concept currently being implemented by AMC and ASA(ALT), but further expanding the inclusive nature of the enterprise all the way to innovators at DARPA.
Summary


The purpose of the Secretary of Defense Corporate Fellows Program is to provide senior officers with the opportunity to understand the organizational and operational opportunities made possible by the revolutionary changes in information and related technologies; and gain an appreciation of how this revolution is influencing American culture and business in ways that will ultimately influence the culture and operation of the Department.    Sarnoff Corporation’s innovation and leading edge technology development efforts offer important lessons to the DoD’s materiel development enterprise.  The DoD should develop a stronger environment supporting knowledge-based innovation.  Simple tools, such as the NABC value proposition and virtual watering holes can be applied throughout DoD to develop powerful constituencies and focused innovation efforts.  Inclusion of DARPA into the Services materiel enterprises, and the creation of a DDR&E led “technology transition” element will create the organizational momentum that is required to ensure disruptive technology is developed rapidly along the technology readiness level path and remove the cultural, doctrinal and organizational (i.e. non-technical) obstacles the adoption of any new technology faces.  Sarnoff has been a strong supporter of the SDCFP program for all of its 14 years of existence.  It continues to provide Fellows and the DoD with the opportunity to bring the best practices of the U.S. business community into the Department to improve its core business enterprises.
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