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Good afternoon.  Thank you very much for that thoughtful introduction.  I am pleased to be here and have the opportunity to join you in the PM2 Roadmap Collaboration Workshop.  Two years ago, I had the pleasure of participating in the International Conference on Powder Metallurgy and Particulate Materials in New Orleans.  That special interest program involved seven of the U.S. Department of Energy’s National Laboratories.  What I would like to do today is give you a brief introduction to the national labs to set the stage and focus my thoughts on the subject of collaboration, reinforcing and expanding on some of the themes I spoke about two years ago.

When we formed the Laboratory Coordinating Council in 1995 (representing 16 different laboratories and facilities across the U.S. Department of Energy), we did so in order that we could collectively (with emphasis on collectively!) bring the capabilities and competencies of the laboratories and facilities to bear on the visions of the Industries of the Future.  Interestingly enough, analysis of commercialized and emerging technologies that have been supported by funding from the Office of Industrial Technologies shows that over 50% of these technologies have involved national laboratories and, in a substantial number of cases, two or more national laboratories were partners at one stage or another in the technology pipeline for those technologies.  Critical to realizing the fruits of these investments are collaborative partnerships between those laboratories and industrial partners.

Each of the national laboratories and facilities has a mission or missions to fulfill that are integral to those of the Department of Energy taken as a whole.  I would 

add that each of our laboratories and facilities has a record of accomplishment in partnering with the private sector that goes well beyond the specific nature of the Industries of the Future initiatives.  Often that partnering is with small- and medium-sized companies.  Almost all of our members have programs related to local, state and regional collaborations, partnerships and economic development.  Don’t feel bad if there isn’t a national laboratory in your “neighborhood.”  Many more collaborations cross state boundaries than don’t….in fact, you can be sitting in Pittsburgh right after lunch running an experiment on a sophisticated piece of equipment at the Pacific Northwest National Laboratory in Richland, Washington, as one example.  In short, we are trying to stimulate and foster collaborations through simplified access to laboratories in order to help meet a variety of goals focused around the Industries of the Future.

So why would we want to collaborate – industry and national laboratories?  Any enduring collaborative relationship has to achieve an increase in value for both parties.  What are some factors that would drive a company to seek any external collaboration?  

1. Competitive advantage in some form – cost leveraging/risk sharing, time to commercialization, and others

2. Having access to cutting-edge research or to specific research results

3. Collaborations can be viewed as an extension of your company’s technical competencies, and finally

4. Collaborations over a period of time can be a valuable resource of future employees…this is particularly true in the case of companies sponsoring academic research.

Now let’s look at this from the perspective of a national laboratory.

1. External collaborations can be a rich source of technological challenges and problems to be solved and a rich source of knowledge/expertise to build a credible and competitive proposal and project.

2. As I mentioned a moment ago, the Department of Energy is a mission-driven agency and its national laboratories are integral to achieving the goals of those missions.  In this case, as it relates to the Industries of the Future initiatives, these partnerships play an important role.

3. External collaborations/partnerships and what they accomplish are important elements of the criteria and metrics by which the performance of operating contractors is measured by DOE.

I would not suggest that this list of factors, both for industry and the national laboratories, is exhaustive or complete.  But it won’t be a surprise to you to 

suggest that an early understanding and commitment to the value propositions for each party are critical to successful collaborations.

Consider this workshop.  I’m a chemical engineer.  I learned a “few” years ago that before a chemical reaction can take place, the molecules involved must be raised to a state of higher potential energy.  In other words, an activation energy barrier or hurdle must be overcome.  In a very real way, the purpose of this workshop is a real example of reducing the barriers and overcoming the “activation energy hurdle” to collaboration and partnering.

Let me pick an example of one of the work products intended to help with the very challenge I just mentioned.  You should have received a copy of Collaborating with Industry for Innovation; this will provide you with some background on collaborative projects and success stories involving the national labs. 

To the point, you also received a copy of Doing Business with the National Labs.  A copy is also available on our website.  This version is much simplified and updated compared to the original report you may have seen on our website.  The 

purpose of the document is to guide those interested in taking advantage of laboratory resources and to answer questions about how the laboratories and DOE do business.

The principal mechanisms described are the CRADA (Cooperative Research and Development Agreement) and the Work-for-Others agreement.  The CRADA establishes a partnership with industry for R&D activities.  Either industry or a government agency may fund the laboratory efforts.  In a WFO agreement, industry and non-profit institutions provide funding to a laboratory in order to access their unique facilities, equipment, and personnel.  User agreements also can provide access to certain unique laboratory experimental facilities for research, testing, and prototype development.  Information protection and intellectual property statutes, policies and reference sources are provided.

Unique to the document are the one-page action step guidelines for the CRADA and Work-for-Others agreements that chronologically delineate the responsibilities of each party in the process of developing a partnership.  We welcome comments and feedback to the report.

Let me change the focus a bit and talk about the ingredients for a successful collaboration and provide an example that actually involves all three sectors – industry, academia, and government laboratories.  First, I want to acknowledge a paper written several years ago by Hank Kohlbrand of The Dow Chemical Company – What Industry Seeks from Federal Laboratories and Examples of Collaboration – relevant to a number of points here.

So what are some of the key ingredients to success that complement the rationale for seeking the collaboration in the first place?  Among the factors are:

1. Clearly picking the right problem to work on is critical and, after all, that is one of the objectives of this workshop.

2. Selecting the right partners who provide the right set of capabilities.

3. The collaboration needs a champion (a leader!) and the participation of each organization needs that same ingredient.

4. There is no substitute for continuous communication.

5. Having the appropriate business focus in the project: Kohlbrand points out that it’s a plus if the basic technology being developed can be used on more than one business application.  This point relates back to picking the right problem to work on.

The example I would like to discuss is the Multiphase Fluid Dynamics Research Consortium.  The background:  Vision 2020 developed by the chemical industry articulated the importance of computational technologies to the future of the industry and impact that could be realized by developing and applying advanced computational fluid dynamics tools to reaction and separation processes and chemical manufacturing more broadly.  Companies like Dow, DuPont and others were already collaborating on “individual” projects with universities and government laboratories.  But a series of workshops in 1995 and 1996, initially championed by Dow and Los Alamos National Laboratory, but ultimately involving numerous companies, universities, and the Laboratory Coordinating Council, demonstrated the magnitude of the challenge and the need for a significant collaborative effort to develop computational tools to model gas/solid transport in industrial applications.  In 1998, the consortium was formed.  The DOE funded two projects through a competitive process for collaborations among organizations that represented all three sectors – industry, academia, and 

national laboratories.  DOE funds the six national laboratories; the industrial participants fund the five universities.  In total, there are nine industrial organizations in the consortium.  The ingredients I mentioned are there for the consortium to succeed much to the credit of the consortium’s champion, Tyler Thompson of Dow.

There is another aspect of the Multiphase Fluid Dynamics Research Consortium that is worth emphasizing.  I am sure that you can appreciate two important points: (1) across the national laboratory system, computational expertise, models and tools, etc. have been developed over many years for many purposes and DOE missions; and (2) the cost of developing computational tools can be very expensive with the competitive advantage within an industry being in the application of the tool and not the development….so why not collaborate?  And that’s what happened here.

In conclusion, collaborations happen for many reasons and via many different mechanisms.  It is a body-contact sport.  There are capabilities and expertise at each of our national laboratories and facilities of significant relevance to the technological challenges facing U.S. industry.  We challenge ourselves to overcome that activation energy hurdle, develop successful collaborations and solve problems of substantial importance.  Such partnerships are hard work with the potential for great rewards.   We welcome and seek that engagement.

My thanks to Jim Dale and the MPIF for the invitation to participate in this workshop.  My best wishes and support for the pathway to engagement, partnership, and collaboration that you are pursuing here.  Thank you.
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