VISUAL 1 “Technology is the single most important driver of economic growth accounting for as much as 50 percent of the Nation’s long-term growth” Gary R. Bachula, Acting Under Secretary for Technology, DOC.
I will begin with the highlights of a 1998 article in the Wall Street Journal.  The headline says “Company Finally Reveals its Vision of the Future.”  It begins with “This morning, after more than five years of development work, shrouded in enough secrecy for a Stealth bomber, a leading commercial Company plans to unveil its most noteworthy product in nearly a decade.  “The new product is deemed so important to the company that its management built high plywood walls inside its factory to conceal the production lines.  It also went to the FBI to plug leaks and parceled out work to subcontractors so none would get a full picture.”  “those working on it were constantly reminded of its sensitive nature and forbidden to tell even their spouses about it. Until recently, fewer than 100 employees were cleared.  “workers had to use special electronic badges to enter the top-secret area which was scanned by Security cameras.

Time Magazine reported “a subcontractor was nabbed by the FBI, pleaded guilty to trying to sell a sketch of the new product and was sentenced to federal prison.”

A BusinessWeek article covered the business aspects.  35 Patents were filed in the development which drew on 10 years of earlier research.  They invested over One Billion Dollars while keeping the members of the board of directors in the dark.

And what was all the secrecy and investment about: “The Gillette Mach3 razor blade!!”

VISUAL 2:  Gillette Mach3
Lets take a closer look at the Mach3.  Note that the Mach3 was a planned successor to the highly successful two blade Sensor shaving system.

With world wide sales of over $3 Billion in 2001 and a global market share of 23% in just 3 years, the secrecy and investment has surely paid off.  But note the last item;  Gillette plans to introduce a successor to the Mach3 soon.  The lessons to me are;  If you don’t constantly invest in R&D to refresh your product lines your competitors will!  And if you don’t protect your technology secrets your competitor will somehow get them!

There is nothing unusual about the Mach3 story except for the fact that it is in the public domain and we can talk about it.  This type of protection of technology is repeated, without headlines, 1000’s of times a month by business units that are in truly competitive businesses.  The fact is that much of commercial technology is protected as fiercely as DOD protects Top Secret information and the commercial technology is usually held much more closely by far fewer people.  Therefore, these commercial business units will keep their R&D, which is the key to their future, as far as possible away from, as they say in the FAR ‘The Government!”  Does that really mean all 2.6 million employees?

Towards the end of my message, six steps will be outlined that I believe could significantly help provide the government with access to R&D in leading edge commercial businesses.

Before continuing I should very briefly discuss the Integrated Dual-use Commercial Companies.

VISUAL 4 --IDCC
IDCC is a coalition, formed at 3M in 1991.  It is a group of technology intensive commercial firms that invest over 5% of sales in R&D and less that 10% of their sales volume is with the government.  They are primarily in materials, components and similar businesses.  Most of the members have one or 2 labs that will accept Dual-use Government R&D contracts and agreements, out of the 50 to 100 labs in each firm.  IDCC’s primary focus has been on enabling the use of commercial practices in all activities with government--particularly R&D.  Therefore, as the person who has been involved with IDCC since the first meeting, you might think that I would be qualified to talk about “Commercial Practices in Purchasing R&D!”  Well, you would be wrong!!

A few years ago, while working on a justification for the use of FAR Part 12 for government R&D contracts, I asked our members to find examples of their firms selling R&D to another commercial business.  The result, one or two found that they had sold some analytical time to existing customers to help resolve a problem, and that was it!!  These firms commercialize the outcomes of their R&D, they don’t sell it.  Justification was then provided based on internal transfers: as in, one lab in the firm selling its R&D to another lab in the same firm, being competitive.  This was supported by documentation that the internal business units made their own “inside vs. outside” R&D decisions.  Some organizations are in the business of selling R&D services but this is very different from a commercial products business.  For the commercial business its very life blood is the use of its R&D to develop and commercialize unique products.  They will be highly resistant to bleeding off part of that R&D and selling it for mere dollars or allowing it to be placed at risk!

Commercial businesses are constantly accessing the developing technologies of other commercial businesses, but they, in my experience,  normally don’t purchase or obtain any rights in them.  To set the stage for a discussion of how this works it is important that we briefly explore IP issues as they are related to different business models.

VISUAL 5A, 1998 PATENTS
Note that the six prime contractors that received the most DOD R&D dollars, which totaled 51% of awards, were issued 627 patents in 1998 (and we don’t know how many of these were for their commercial business units.)  While the six top IDCC firms were issued 6038 patents.  This is not to be construed as criticism of these prime R&D contractors, they are among the best customers of the IDCC firms.  It is to demonstrate that they are very different regarding protection of their technology.

To further illustrate the difference between a prime government contractor and a technology rich commercial firm I have selected two firms for which I have a great deal of respect, one my former employers 3M and the other General Dynamics.  General Dynamics (GD) is the Direct to Government, knowing that they do a lot more than function as a prime contractor for the government.  3M, in addition to providing OEMs (Original Equipment Manufacturers) with materials and components is in many businesses, such as Scotch Tape and Post It Notes.  Pure plays in either field are unknown to me.  While these examples are statistically not pure they will serve to illustrate the point that the IP and R&D for these types of industry performers are poles apart.
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The government customer tells the prime contractor what they want, so the prime’s R&D efforts are toward a known goal.  And the R&D is paid by the customer, consequently General Dynamics investment in company sponsored R&D over that last 4, very successful, years has been $600 million and has generated 75 patents.  On the other hand,  the industrial developer and supplier of technology driven products, represented by 3M, does its R&D in anticipation of the needs and wants of both the industrial customer and the end user.  I recall that 3M was not so much interested in competitive products as they were in “Products that changed the basis of competition.”  “Products that were new to the world.”  3M had a target of having at least 30% of each years sales from products that were introduced in the previous 4 years!!  This R&D is paid out of corporate earnings.  To fund this process 3M invested $4.3 Billion over the last 4 years and generated 1238 patents.  With that level of investment is it any wonder that technology driven commercial businesses have a totally different view on the protection of IP than do Prime contractors.  In the event that any of you think that 3M is favored in these comments I will add that I would love to have traded all of my 3M stock for General Dynamics over this 4 year period as 3M has increased by 37% while GD has increased by 114%!
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This graphically shows the comparison which has been simplified to materials/3M and platforms/GD.  The first set of columns show the relative investment in R&D and the second patents, which we have discussed.  The middle column is the equalizer,  although one business model requires far greater investment in R&D, the end result in net profit is close; 9.7% to 8.5%.  Two very different businesses with widely varying emphasis on R&D but with similar net profit results.  The 4th set of columns is the “% of net income after dividends are paid” and indicates another variation in the business model, 3M typically pay out around 50% of net earning to stockholder, while  GD paid out 20%.  The last column, which is relative sales volume growth, shows an increase of $6 Billion for GD, doubling sales to $12 Billion, indicating that GD put the earning that they retained to good use.  3M sales increased by $1 Billion to $16 Billion.  
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This chart, which flows from the previous one, is not directly on R&D or IP but further illustrates another basic difference.  Assuming both firms target at 10% net profit two numbers that will play into pricing are shown. For 3M add 6.7% for R&D to 5% for Dividends, totaling 11.7%, while the GD total is 3.4%.  The difference – 8.3%.

The point of the previous comparisons, and the Gillette Mach3 story, is to demonstrate that in most of the technology rich commercial laboratories (and these are the very “non traditional” laboratories into which the government needs access if it is to achieve its objectives) the use of, investment in and protection of IP is dramatically different than that in the prime contractor laboratories for which the FAR was written.  

This, very generally, illustrates a dynamic and flexible process that varies from deal to deal.  But this is a reasonable pattern, in my experience, of how early adopting Original Equipment Manufacturers access the developments, before commercial introduction, from a materials developer.  The material or component could be an advanced composite, an electronic component or anything similar.  
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Before either party opens the IP gates there must be mutual trust.  And then a non-disclosure agreement is negotiated.  This agreement can cover many issues; such as, the establishment of a gatekeeper for IP in each firm.  All data exchanged passes thought the gatekeeper who assures that only those selected and with a need to know have access to the information.  After the NDA is in place specification and sample are provided and feedback received.  If the samples are a fit, then they are integrated into the OEMs design.

Note that up step 5 in most cases, no money has changed hands and usually no purchase commitments have been made.  At this point the OEM can request something unique that is costly and not in the product plans causing further negotiations take place.  This can lead into the purchase agreement or some sort of funding.  In the negotiation of the purchase agreement issues are addressed such as; the OEM may want exclusivity for a period of time and assurances of future products.  While the materials firm may want a liquidated damages clause in the event that they tool up and then the OEM’s product is not successful.  Royalties could be discussed.  But rarely does one firm OEM obtain rights in the developments of the other.
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This gives a perspective of the activities over time.  Each of the time blocks; research, development, scale up and production, could be months or many years.  The NDA’s, with the early adopters, are usually negotiated during the development phase and samples are provided during scale-up.  After the new material has been introduced,  the marketing of the material to other OEM’s begins and samples provided.  In many cases, because the government is slower to react, it is not in the initial marketing effort, which is directed to those potential users that will help prove the viability of the new product the most quickly.
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Note that the “other commercial firms” can move rather quickly, if the Early Adopters product is successful, unless there are some production or other constraint on making the material available to them.  But look at the government line; each step is individual and time consuming.  The time span from when the Early Adopter has the material to when the Government or its prime have it could be 5 or more years.  I have heard of occasions when a foreign government will acquire a new commercial technology before it has worked it way though our governments system.  There is no good reason that our government has to be the last to know and have the benefit of new technologies from technology developing commercial laboratories—only a set of rules designed for a different business in a different time.

The government may think that some day the technology developing commercial businesses will change regarding their need to stringently protect its IP.  But industry can not afford to change, nor does the country as a whole, want it to change—recalling the quote that I began with, “50% of our nations growth comes from technology.”  For the health of our nation, the government will have to learn to deal with commercial laboratories, regarding IP, much more like other potential customer.

VISUAL 8 – Commercial Technology not available to DOD
In an effort to provide some guidance on how much Commercial R&D was not available to DOD, over the years I have analyzed the data as shown on this chart.  The annual report by DOD on R&D contracts for 1995 and 1997 was correlated with the Fortune 500 and the BusinessWeek 900 with very similar results.  In this analysis, if a firm had a single contract, however small, I assumed that all of their R&D was available to DOD, an erroneous assumption but the only one I could make.  Most of the technology rich commercial firms that were on the DOD R&D list had a laboratory or two that would accept a DOD contract but, to my knowledge, the vast majority of their laboratories would not even consider letting DOD in the door.  It is for this reason that you see the “Greater than” sign before all of the numbers.  It is my conclusion that our military does not have timely access to greater than 95% of commercial technology until after it has been commercialized.  The question is: How can our government have access to needed technologies at the same time that the early adopting commercial firms do, without jeopardizing the commercial potential of the supporting R&D?

In the last few days I received information about recent Senate Armed Services Subcommittee, hearing, thanks to a broadcast email by McKenna & Cuneo.  “At this hearing Dr. Ron Sega, Director of Defense Research and Engineering (DDR&E), testified that DOD's goals for science and technology to support the "transformation" of DOD into the twenty-first century are focused upon three critical areas:
1) Surveillance/Knowledge Systems (e.g., sensors, high bandwidth assurance, cyber-warfare)
2) Power/Energy (e.g., power generation, fuel cells, energy storage (batteries), power management, directed energy)
3) Aerospace (e.g., hypersonics, access to space, exploitation of space superiority).
Dr. Sega noted that achieving this transformation will require development of new materials, including nano-materials, and electronics that are central to each of these objectives.”
At the same hearing the President of EIA, Dave McCurty, said “Commercial R&D is the driving force of innovation rather than military focused R&D, meanwhile, the Defense Department maintains a bureaucratic acquisition system that the commercial sector finds extremely difficult to work with, and which many companies have decided is not worth the effort.”

How could the government more fully access technologies in leading commercial laboratories:

1. Effectuate a Non Disclosure Agreement, with teeth, that will be signed by government employees, that includes enforceable penalties.

2. Enable supply contracts with an enforceable liquidated damages clause.

3. Enable wider use, with commercial laboratories, of Other Transactions Agreements that are unencumbered by excess oversight and audits.

4. Establish and thoroughly train a cadre of innovative contracting officers who have the authority, as an addendum to their warrant, to waive Bayh-Dole in appropriate situations.  

5. Create a separate section in the FAR for contracting with commercial laboratories, or add R&D to FAR part 12.

6. Most importantly, because the currently non participating commercial laboratories will not be prime contractors the above changes must be structured for the potential commercial business unit or laboratory that is a sub contractor at either the R&D or Production phase.

One last quote that wraps up my comments comes for the recently retired CEO of 3M, L. D. DeSimone, in comments to the Conference Board.

“Not so very long ago, a technological breakthrough could generate margins of leadership that would last for years. Today, the grace period of market dominance for new products and technologies is short-and getting shorter. Infringement of our intellectual capital erodes that window of leadership even further and handicaps our ability to plow revenues back into research for future innovation.  Our concerns extend to the important intellectual capital that resides in our manufacturing processes as well. Market leadership is not simply a capacity to invent new products, but depends equally on the ability to commercialize them effectively.  As a result, we hold back from investing in markets in which our intellectual property cannot be secured.” …

“Technology is the single most important driver of economic growth accounting for as much as 50 percent of the Nation’s long-term growth” Gary R. Bachula, Acting Under Secretary for Technology, DOC.
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