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	P R O C E E D I N G S
New Member Orientation Session
		DR. TRAVIS:  So I want to welcome our new members to the AC ERE and maybe ask them to introduce themselves, starting perhaps with Ivor Knight to my left?
		DR. KNIGHT:  Hi.  Ivor Knight.  I am the chief technology officer at Canon U.S. Life Sciences which is a subsidiary of the camera, copier, whatever company you're familiar with, but we're in the business of doing R&D in the sensor and in vitro diagnosis.
		DR. TRAVIS:  Thank you.  Harindra?
		DR. FERNANDO:  Yes, my name is --  
		DR. TRAVIS:  Wait.  Push the little button on the speak part because everything is recorded.
		MALE SPEAKER:  That’s the orientation part.
		[laughter]
		DR. TRAVIS:  Sorry.  
		DR. FERNANDO:  My name is Harindra Fernando and also I have a middle name, real middle name Joseph, so you can call me Joe.  So you can call me Joe.  That’s the correct name.
		So I'm from the University of Notre Dame.  I am with the Department of Mechanical and Aerospace Engineering as well as Civil Engineering.  My area is environmental measurements and modeling.
		DR. TRAVIS:  Erin? 
		DR. LIPP:  I'm Erin Lipp.  I'm from the University of Georgia.  I'm in the Department of Environmental Health Science and I'm also the undergraduate coordinator.  My background or my area is environmental micro biology and infectious diseases.
		DR. BLOCKSTEIN:  Good morning.  I'm David Blockstein.  I work for a non‑governmental organization called the National Council for Science and the Environment and our mission is to bring the worlds of science and decision making closer on environmental issues, and we've been with very involved in the ERE portfolio here at NSF when there was such a thing as the portfolio.  And in terms of my training and background, it's ornithology, ecology, and conservation biology. 
		MR. DE SOUZA:  Hello, I'm Roger‑Mark De Souza.  I'm with another NGO called Population Action International.  And I'm the vice president of research and director of the [unintelligible] program at PAI and we focus a lot on reproductive health in developing countries.  So our research and advocacy is around that area.
		DR. TRAVIS:  Thank you.  And I'm Joe Travis from Florida State University, the chair of the committee.  This is my final year in that role.  I'm an ecologist and an evolutionary biologist.  And to my right is Tim Killeen, our fearless leader.
		DR. KILLEEN:  Very good.  Can I say something? 
		DR. TRAVIS:  Yes.
		DR. KILLEEN:  Hello, I'm Tim Killeen.  I'm the assistant director for the geosciences at NSF for the next three months in kind of one year of my four year term here at NSF.  And I've been what's called the AD liaison, which means I'm the one who sits in this chair for this committee.  But you're going to meet many of my colleagues who are other -- assistant directors of other parts of the agency during today and tomorrow because this Committee, as you all know, is a cross‑foundation committee.  It's not captive by any one discipline or directorate and so we really like to operate in that way.  And I see one of my colleagues, Myron Gutmann, the head of Social Behavior and Economic Sciences has just appeared, too.  
		So I can say I'm really delighted at our new members and that you're all here.  Old members, too, have been real stalwarts.  I think I'll say this again, probably, and maybe others will, this has been an extremely influential committee for NSF and not just in a theoretical sense, but in creating an action agenda that is moving forward.  And so you're going to be exposed to that today and to some of the real ground troops, I would say, of our great NSF program offices who are working on the research portfolio that has been espoused by this committee for more than a decade under leadership of David and others over the years.  But now it's actually unfolding and I don't think NSF can claim we do anything perfectly, so there's plenty of room for constructive criticism, suggestions, comments, direction setting comments, and I hope none of you -- and I know none of you will hold back and I'm really looking forward to today and tomorrow.
		DR. TRAVIS:  So the first bit of orientation for you is that we record everything and we also will have people during the meeting on the telephone.  And so when you speak, you need to push the little speak button and speak into the microphone.  When you're finished you need to push the speak button off because it gets very exciting if two or three microphones are on at once.  If you like electric guitar feedback, leave your microphone on.  So that's the story on that.  So what I wanted to --  
		[laughter]
		Yes, many of us always do it, actually, to be honest.  So I want to give you a brief -- and I'll emphasize the brief part -- orientation to the function -- to the composition of the Committee, its place in the National Science Foundation and some of what it has done over the years so that you understand where we have been as a committee and can see some light illuminating where we might go.  
		So first thing is to welcome you and to say thank you.  This committee, we know everyone here is busy and in the immortal words of Molly Brown, "If people aren't busy, we really don't want them on this committee, do we?"  And she's right.  You're very busy and we very much appreciate your willingness to take time from all the things you -- all the other things you're doing to be part of this committee. 
		So, rather than read all this to you about the NSF, it's an independent agency created by Congress.  It is the only federal agency whose mission supports all the fields of basic science, which has traditionally been its purview.  Its budget is about $7 billion annually.  It supports about 20 percent of all the federally supported research conducted in America's colleges and universities and it grew from an idea by Senator Vannevar Bush in the late 1940s and has been arguably, I think, one of the real keys today's scientific blossoming of the post‑World War Two period.
		The NSF program director oversees staff and management, responsible for pretty much everything.  There is a 24-member National Science Board that establishes the overall policies of the Foundation and many of the initiatives that have come to the NSF have been -- have their origin or in many cases have broad support from the National Science Board.  So that is a very active group of individuals who take their responsibility for oversight quite seriously.  
		The important thing from the point of view of the Committee is to understand that the NSF is divided into seven directorates: Biological Sciences, Computer and Information Sciences and Engineering, Engineering directorate itself, Geosciences, Mathematics and Physical Sciences, Social, Behavioral and Economic Sciences, Education and Human Resources.  As Tim pointed out, he is the assistant director for Geosciences.  Each directorate has a leader and that person is called the AD. If you will, Myron Gutmann is the assistant director for Social, Behavioral, and Economic Sciences.  Every directorate has within it, divisions.  So for example, the directorate with which I'm most familiar, Biological Sciences, has a Division of Environmental Biology, a Division of Molecular and Cell Biology, et cetera.  So it's a hierarchical structure.  
There are some divisions within the Office of the Director that support research and researchers that cut across a number of these programs.  There's the Office of Polar Programs, the Office of Integrative Activities, Office of International Science and Engineering and Office of Cyber Infrastructure.  So these are within the purview of the Office of the Director.  
		If you're familiar with the NSF funding system, the directorates are usually every scientist's first introduction into the National Science Foundation.  Some proposal one writes goes to a program within a division within a directorate.  And that's usually how people get their first exposure to NSF.
		In the strategic plan -- let's see -- sorry, I want to make sure -- did I miss anything?  Yes, okay.
		DR. KILLEEN:  I'll just point out that the leadership of most of those directorates and offices will be here at one time or another or their direct deputies or something so you have -- this committee has access to all of the senior management team at NSF.
		DR. TRAVIS:  Thank you, Tim.  The strategic plan for NSF from 2011 to 2016 envisions a nation that capitalizes on new concepts in science and engineering and provides global leadership.  And I think that's an important point to emphasize, global leadership.  Dr. Suresh, the director, is very committed to global leadership and international partnerships.  
		The core values for the National Science Foundation include being visionary, being dedicated to excellence, continuing to change, being dynamic, expressed there as learning and growing, and being inclusive and accountable.  
		There are three strategic goals that are actually important to remember as you function on this committee.  One is that the NSF wishes to transform the frontiers of science and emphasizes the seamless integration of research and education, as well as the close coupling of research infrastructure and discovery.  In other words, the NSF is trying to -- I don't want to say break down the barriers because that sounds like a silly metaphor -- but is trying to ensure that science, scientific education and infrastructure for science is seen as an entity, is seen as an integrated whole, not in pieces.  
		Second, the idea of innovating for society points to the tight linkage between NSF programs and societal needs.  Highlights the role of new knowledge and creativity play.  There is always a tension in American society between research for fun -- based on curiosity and research to solve a pressing problem.  That tension exists everywhere; NSF is caught in that tension.  As I mentioned earlier, NSF is the only federal foundation really devoted to supporting curiosity-driven research in a wide variety of areas.  That doesn't mean the curiosity-driven research does not produce societal benefits, does not produce economic growth, does not lead to innovation and applied research.  It does mean that the NSF director is probably constantly defending some of the work that gets done.  For those of you old enough to remember Senator Proxmire's Golden Fleece awards, you may also remember some recent criticism of NSF research.  It's very easy to take the title of a research project to make it pretty funny.  My own research has escaped that kind of mockery, but probably just an oversight on someone's part.
		[laughter]
		Nonetheless, one of the issues that this committee has -- with which this committee has grappled -- is the tension between basic research and applied research, particularly with respect to pressing environmental issues.  Environmental issues are both interesting for their own sake and very important for society's sake.  And much of the advocacy on this committee has been for applying research to societal needs in a way that doesn't forsake the basic science mission.  
		And finally, the third strategic goal is to perform as a model organization; to attain excellence and inclusion in all the operational aspects.  NSF is really in the business in many ways of partnerships, promoting partnerships, collaborative projects involving academic institutions, private industry, state and local governments.  And over the course of your time on the committee you will be exposed to a gazillion acronyms, some snappier than others, some easier to remember than others.  Some of these acronyms really describe programs that are partnerships.  For example, BREAD is a partnership with the Gates Foundation on Agricultural Research and there are a large number of others.  So that's actually going to be very important.  
		NSF works closely with other federal agencies and crosscutting areas of research and education, fosters collaborations and partnerships between disciplines and institutions, et cetera, and you'll see in your time on the Committee that another source of tension for all of us, both at the NSF and in our home institutions and organizations, is the tension between disciplinary and interdisciplinary and multidisciplinary research.  It's a constant tension that's been around for a very long time and we constantly are trying to find ways to strike the right balance and to encourage and enhance the ability of our colleagues to do multi-disciplinary and interdisciplinary research.  
		The final line there says that advisory committees are essential partners in support of NSF's mission and goals, and that will bring us to what the advisory committees are.  The NSF relies on the judgment of external experts to provide advice and recommendations, maintain high standards of program support for research, education and infrastructure, facilitate policy deliberations, promote openness to the research and education community.  That is to say, they rely on the judgment of external experts to keep the mission and directions of the NSF in tune with the community and strike that balance between providing what the community needs but also providing leadership to the community and directing the science toward the future.  So that is also a tension and we are working without.
		Each directorate -- remember there were seven directorates -- is that right?  Seven?  I should've said that was your first quiz.  How many directorates are there?
		[laughter]
		DR. KILLEEN:  It's a prime number. 
		DR. TRAVIS:  It's a prime number.  Right.  And if NSF adds new directorates it's going to have to jump to 11 because that's the next prime number.  Is that right?  
		[laughter]
		DR. TRAVIS:  Okay.  Each of the directorates has an advisory committee and, as it says there, external advisory committee that reviews and provides advice on program management, overall program balance, other aspects of performance.  In addition, NSF has several committees that provide advice and recommendation on specific topics and they are Astronomy and astrophysics; environmental research and education and that is us; equal opportunities in science and engineering; performance assessment; business and operations.  
Environmental Research and Education, this committee is chartered to provide advice to the NSF on those topics.  There is a liaison from each of the directorates to this committee and we also have at‑large members.  And so everyone in the room is either a liaison or an at‑large member.  The idea behind having liaisons is to recognize first that environmental issues do cut across all the directorates and secondly, to make sure that we can continue to be in touch with the directorates and, if you will, have buy‑in from the directorates for the kind of multifaceted effort that environmental research and education requires.  So that's the idea there.
		The committee membership.  Many factors are weighed when formulating the committee membership, including the primary factors of expertise and qualifications as well as other factors:  Diversity in institutions, regions, groups underrepresented in science, technology, engineering, and math.  The term is for three years with an option for one three‑year renewal.  We have -- Tim and I worked very hard to expand this committee beyond academia and several of you who are new members represent NGOs and other organizations.  Private industry, NGOs, we think that's actually very important and that was a priority for Tim and I to actually expand the diversity of institutions with member representation on this Committee.
		What's the role?  What are we here to do?  Well, we're here to provide advice, recommendations, and oversight for environmental research and education, number one.  Second, be a base of contact with the scientific community to inform NSF of the impact of its research and support.  In other words, tell the National Science Foundation how it's going out there.  
		Third, serve as a forum for consideration of interdisciplinary topics and issues, provide input into long range plans and partnership, provide oversight of program management, et cetera, et cetera.  What that translates into in reality are really a series of simple things I can say that take up oodles of time while we're here.  Really it's that advice, recommendations and oversight; where should NSF be going with respect to environmental research and education?  How well do we think it's doing in some areas?  How well -- is what it's doing appreciated by the community?  Returning members will tell you that we’ve had some interesting discussions about the effectiveness of climate change education or, as the discussion went, lack of effectiveness of climate change education.  We've had some very interesting discussions about how NSF communicates with the community, how the community is aware or is not aware of specific initiatives.  And those are issues that, like the first, the climate change, involves an environmental issue that's really important to us.  And the second involves the functioning of the NSF.  So we take on all such things.  
		We have discussed issues that have little to do with environmental research and education but have everything to do with how NSF supports its scientists; the broader impacts criteria, for one.  A number of other issues with which NSF wrestles, even if they don't involve environmental researcher per say, those issues come to this Committee for the sage advice and counsel of its members.  So these are the things we do.
		The Committee has done a number of things over the years from a series of occasional white papers too big booklets:  The Red Book, the Blue Book, the Green Book.  
		[phone operator voice] 
		DR. TRAVIS:  And welcome to you.  Thank you so much.  Pleasure to hear your voice again.  
		[phone operator voice]
		DR. TRAVIS:  Hi, everybody.  We'll get to you in a minute.  We're just finishing the new member orientation.  And for the new members, another part of your orientation is that disembodied voice will come on pretty frequently without warning and at random times throughout the day.
		[laughter]
		The laughter of the returning members tells you I'm not just making it up.  These reports -- as I mentioned, the reports range from very short occasional papers to large booklets.  We have copies of the Red Book, the Blue Book, the Green Book.  These are position papers that frankly are advocacy vehicles and advocacy for certain topics of environmental research and by and large an increased investment in environmental research and education.  They have, as Tim alluded, been very effective in the sense that you'll see that the SEES initiative is the direct outcome of the kinds of advocacy that this committee and its members have been -- with which they have been engaging for the past decade.  And that's really very good.  So it does make a difference.  People do listen.  The committee has also hosted workshops, ways to have dialogue with the community.  The committee -- members of the committee have individually and as a group published little position papers in journals pointing to issues, pointing to the booklets, et cetera.  So what we wish to do is in many ways up to us.  As the sign says, we want you to engage, participate, provide guidance and be a liaison to the community.  
		So that's the role of a committee.  That's the charge.  And I think you can buckle yourselves in as new members for the onslaught of acronyms, programs, and discussion.  I think we have a very exciting day and a half prepared.  
		So with that, I think we'll begin the regular portion of the meeting and begin by asking the folks on the telephone line to introduce themselves and tell everyone in the room who you are.  I know you're out there.
		DR. CUTTER:  I’ll start.  This is Susan Cutter.  I am a geographer and I direct the Hazards and Vulnerability Research Institute at the University of South Carolina.  My main areas of interest are in nature and society, interactions and the production of vulnerability in the ability of people and places to become more resilient.  So I'm very much interested in the resilience part of our work.
		DR. TRAVIS:  Thank you, Susan.  Who else?  Lil, are you there?  Who else is on the line?  Maybe that's it.  Okay, thank you Susan.  We'll go around the room.  I'll begin.  I'm Joe Travis from Florida State University.  As I said earlier to the new members, an ecologist and evolutionary biologist.  This is my final year on the Committee so I have done a few terms.  It's been a joy.  And I'll miss it when I'm done.  But I'm not done yet and still holding together.
		[laughter]
		Let's not kid ourselves.  Fred?
		DR. ROBERTS:  I'm Fred Roberts.  I am mathematician for Rutgers University.  I am the emeritus director of the Discrete Mathematics and Theoretical Computer Science Center which is an NSFSTC, and I'm the director of the Data Analysis Center that is a Department of Homeland Security University Center of Excellence. 
		DR. BROWN:  I'm Molly Brown and I’m at the Goddard Space Flight Center.  I'm also a geographer.  I do a lot of social science at physical science institutions and so I'm very interested in the interdisciplinary and communication across the science policy decision-making boundaries, trying to make those terabytes of data coming out of the sky [unintelligible] useful.  
		DR. KNIGHT:  I'm Ivor Knight, chief technology officer at Canon U.S. Life Sciences, which is a subsidiary of the Asian company that makes cameras, copiers and things like that.  We're doing life sciences R&D in Rockville, Maryland in the area of in vitro diagnostic sensors in environmental systems.  And my background is, I'm a microbial biologist.
		DR. FERNANDO:  I'm Joe Fernando, also listed here as Harindra Fernando, so I have middle name Joseph, so this time I went to tell that.  So, Joe Fernando, Harindra Fernando, same.  So I'm with the Department of Civil Engineering and Geological Sciences as well as Aerospace and Mechanical Engineering at the University of Notre Dame.  I work on different kinds of problems, oceans, atmospheres, a lot more recently on cities, the sustainability of cities.  So I do so measurements, modeling, as well as some peer article work.
		DR. BOOKSH:  I’m -- excuse me.  Excuse me.  Karl Booksh, University of Delaware.  I'm a chemist.  [unintelligible] chemical sensors for the environmental -- environmental complications and I'm here as the CEOSE liaison.
		DR. LIPP:  Erin Lipp, University of Georgia.  I'm an environmental microbiologist in the Department of Environmental Science.  And I direct a graduate program in oceanography. 
		DR. BLOCKSTEIN:  Good morning.  I'm David Blockstein with the National Council for Science and the Environment, the NGO that works with a lot of colleges and universities to advance interdisciplinary environmental and energy research in education.  And my scientific background is ornithology, ecology, and conservation biology.
		MR. DE SOUZA:  I'm Roger‑Mark De Souza, vice president of Research at the NGO, Population Action International.  And we have a number of research partnerships and collaboration where we're looking specifically at the role of demography, reproductive health, and family planning and climate change adaptation.  We have a number of research partnerships with research institutions in a number of developing countries and we really focus on the application and use of that research, so we are really engage a number policy makers in developing countries to get them to do actually use the research for [inaudible] when possible.   We have a lot of fun. 
		DR. AVERY:  I'm Susan Avery.  I'm an expert scientist and the present director of the Woods Hole Oceanographic Institution.
		DR. LOGAN:  Bruce Logan, an environmental engineer from Penn State.  I'm in civil engineering but I also have appointments in mechanical and chemical engineering.  I also directed Penn State's Center or Institute of Energy -- energy, environment and engineering, all those E's in there.  But mostly I do work these days in renewable energy production and using microbes and salinity gradients.
		DR. MILES:  Edward Miles, I am recently emeritus professor of Marine Studies and Public Affairs at the University of Washington.  I'm building what I call my last research project on ocean acidification.
		DR. PFIRMAN:  Stephanie Pfirman, at Barnard College and Columbia University.  My research is on arctic sea ice and environmental changes and I'm also interested in undergraduate and informal science education.  
		DR. RICE:  Jim Rice, I'm a geochemist by degree.  I serve as head of the Department of Chemistry and Biochemistry at South Dakota State University and I'm also a graduate of the South Dakota EPSCoR program.
		DR. NOONAN:  I'm Norine Noonan.  I'm vice chancellor for Academic Affairs and chief academic officer at the University of South Florida-St. Petersburg.  And my disciplinary background is as a biologist and biochemist.  
		DR. JANETOS:  I'm Tony Janetos.  I'm the director of the Joint Global Change Research Institute which is a joint venture between the Pacific Northwest National Lab and the University of Maryland.  It's an interdisciplinary institute focused on studies of global change.  I'm actually trained as an ornithologist.
		DR. SKOLE:  Good morning.  I'm David Skole.  I'm a professor in the Department of Forestry at Michigan State University.  And my focus -- the focus of my research most of the time is on the role of the biode in the global carbon cycle.
		DR. TRAVIS:  Yes.  I think we -- did we have anyone else join us as the introductions were going around besides side Susan Cutter on the phone?  If not, and before I turn it over to Tim, I'll make a couple of logistic points.  Again, please remember when you speak, speak into the microphone.  Everything is recorded for the public.  When you're finished speaking, turn your microphone off.  Second, you have a little brown envelope that looks like this.  If you're having lunch you need to put your money for that lunch into this brown envelope and give it to Beth Zelenski.  Third, you need to sign in for this meeting.  And in your little folder you have a nice little set of directions how to do so.  You will need to know two things, however.  One is what the panel ID is, which is upper case A 121171.  So you need to use that.  And then you have a special password which, if I understand correct -- well, it worked for me -- the first three letters of your first name. 
		FEMALE SPEAKER:  Last name.  
		DR. TRAVIS:  First name, first name.  That's why [unintelligible].  Very tricky; you have to stay awake and alert at all times here.
		[laughter] 
		FEMALE SPEAKER:  The other committee is your last name, so it’s...
		DR. TRAVIS:  That's why we change it up.
		MALE SPEAKER:  That's why it's [inaudible]. 
		DR. TRAVIS:  The first three letters of your first name.  Everyone knows what your first name is because it's on a little thing in front of you.  
		[laughter]
		Just take those first three letters, add the letters ERE and the numbers 0312, which are cleverly designed to reflect the month and year of the meeting.  And that should work.  If you wish to be reimbursed, you need to sign in.  If you wish to donate your time and your accountant can write this off, then don't sign in and you won't be reimbursed.  And if you have problems, email Beth who will solve them for you.  Okay?
		FEMALE SPEAKER:  How much is the lunch?
		MULTIPLE SPEAKERS:  $12 each.  
		DR. TRAVIS:  $12 each.  So two lunches make $24.  And Beth makes change and does not take credit cards.  
		


















Welcome and Updates
		DR. TRAVIS:  All right.  And with that I will turn it over to Tim and Myron Gutmann.  Gentlemen?
		DR. KILLEEN:  Good morning, everybody.  And we'll just briefly introduce ourselves and then I'm going to show a short update, a slide thing and then Myron will make some further comments.  
		So I'm Tim Killeen, Directorate of Geoscience and my background is actually space sciences, experimental and theoretical aerospace sciences, but that seems like a long time ago now.  I was the former director of the National Center for Atmospheric Research, which is a major center in Boulder, Colorado that does climate and wind research, and I've been there almost four years now.  And I have to say, Joe, we're very grateful for your leadership of this committee.  As you can see, he's energetic and humorous as well and I think it's very important to have that kind of direct leadership of this committee.  
		As you all heard from each other's backgrounds, this is a tremendous group of diverse expertise around the table.  I'm always conscious when such a group assembles that there is a meter ticking furiously somewhere and so let's take advantage of the time we have together to really give us advice at NSF.  So I'll ask Myron to introduce himself.
		DR. GUTMANN:  So I'm Myron Gutmann.  I'm the assistant director for Social Behavior and Economic Sciences.  I've been here, I guess, coming up on two and a half years in this perpetual movement that is NSF leadership.  I'm trained as a historian and demographer.  I've mostly worked in the last few years on relationships between population and environment in the American West, looking at a picture questions of carbon cycle population change and agricultural change, although I took a detour for about 10 years to run a big data archive at the University of Michigan.  So I've done a lot of work in the area of data management and data preservation, which seems to be always helpful in this area, in this field as well.
		DR. KILLEEN:  So, Joe and I and Beth have tried to construct an agenda that has a lot of time for conversation and relatively few PowerPoints.  Of course, I'm going to start with a PowerPoint.  Hopefully it will go quickly and there will be a lot of time for exchange and conversation.  But a lot is going on at NSF.  And I don't know if you're all tremendously interested in the NSF budget and read it but it's a big document.  We've been slaving on it for the last half year or more.  But it's very good news for the National Science Foundation, particularly in these budget times, to have a presidential budget request for the FY'13 outlook that is a nearly five percent increase over what our budget was in the current year.  And this that will be an increase of $340 million to $7.3 billion for the agency.  So we fared extremely well and that is because of the strong advocacy and the strong bipartisan support in Congress -- better than last year -- and the administration's emphasis on the kinds of work that we do, science and technology for national prosperity.  And I have to say that some of things we're going to talk about extensively here at this meeting were part and parcel the reason we got that augmentation organization.  
		We have a new director and one of the roles of the committee is going to be to interact with the director and deputy director of NSF and for us worker bees, that's a really important interaction because it's a place where the community expresses the interest and enthusiasm, or lack of it, for what NSF is doing.  I think that's a very important engagement that comes later in the meeting.  
		Dr. Suresh, during his presentation of the FY budget really started out with science and technology being the new frontiers of American prosperity.  So linking basic research mission and the technological mission, engineering education to American prosperity and jobs and the economy and so forth.  So you'll find that innovation is very much a buy word in the NSF outlook for FY'13 and beyond.  And we're now starting to think about multi‑year budgeting so that upcoming assistant director retreats will be not just about the FY'14 budget but '14, '15 and '16.  So I think you'll see an NSF that's starting to think a little bit out in terms of out years, multiple year budging.  
		So the next generation of leaders in science, technology and innovation, incredibly important.  We were all delighted to see the support for the education directorate in the FY'13 budget request, an almost historic increase of five percent.  Often that directorate is not high on the pecking order.  And I think that's also a testament to the importance of our human capital developmental programs.  And we're going to talk a lot about that particularly as it relates to sustainability here.  
		And so a quote from the president's State of the Union address, "Innovation also demands basic research."  So the connection to our fundamental genomic mission at NSF which is to support investigator driven, basic research in the disciplines as well as across disciplinary -- trans‑disciplinary work.  He calls for the same kind of research and innovation of both the computer chip and the Internet, the new American jobs in new American industries.  So NSF as a whole is really privileged to be so well supported in the national budget, making, we think -- we feel in FY'13.  We did, I confess, countless at very least much worse budgets over the summer and early fall periods as this budget was put together and I can tell you they would be -- would have been much harder budgets to present and defend than what reaction came up with or saw the President come up with this FY'13 budget request.  
		So all good news.  The budget, of course, balances priorities.  The administration priorities, I tried to just capture the main keywords: Innovation, manufacturing, advanced manufacturing is of importance, a national priority.  Green energy is an important national priority.  Cyber security came up a lot at our budget hearings on the Hill the last couple weeks, Dr. Suresh testifying.  Jobs, the economy and STEM education is a national priority for this administration.  And you can immediately imagine where this Committee plugs in to many of those national priorities.  
		At NSF, the conversion includes basic research -- that's the fundamental underpinning -- but interdisciplinarity, what Dr. Suresh calls One NSF is sort of a rubric for much of NSF's exciting cross foundational work.  And this is all about leadership, responsivity, and transforming the basic fields and I'm sure he'll talk about that when he comes to visit the committee.  And a lot of our thinking is now couched in terms of the One NSF concept.  
		I've mentioned the increase in support for education in the budget.  There's a strong commitment to completing projects under way.  Despite budget stresses, we are going to finish building what we said we're going to build and we are going to provide the operating and maintenance costs to make sure they run and do transformative research in the future.  And that's easy to say and it's actually a major important commitment at NSF.  
		Then there are -- each directorate has priorities and Myron can speak to his very innovative means that he's just done to hold a community to get a new family of priorities for Social Behavior and Economic Sciences.  We have our own, in the Geosciences directorate, we have our own strategic plan and also -- it's called Geovision.  You can find it on the Web.  Underneath that we have four strategic pamphlets, one on international, one on cyber infrastructure, and Norine has been very helpful with the one on international.  So each directorate has its priorities.  We're all very concerned about maintaining funding rates, the basic health of the community that we support, infrastructure and the support for One NSF activities.  
		So One NSF was a major piece of the budget outlook.  And Dr. Suresh talks about it.  SEES, which is the interdisciplinary program for sustainability that we're going to talk about here -- it's really a child or offspring of this committee in many ways -- is seen as the flagship portfolio of the One NSF, and that's a quote from Dr. Suresh.  So this Committee is well placed in the One NSF world.  
		So let me start straightaway with SEES because it was fully funded at the full request in the FY'13 presidential budget request.  Of course that's not appropriation, as you all understand, but it is the first hurdle to get over, that’s a major hurdle.  And this is about bringing the new knowledge needed, the knowledge base for clean energy economy and a sustainable future.  It's again, the E’s that Brian mentioned:  Economy, environment and the energy sector.  And you're going to be hearing a lot about SEES.  It's an initiative that now involves more than 100 program officers in this building.  You're going to meet many of those program officers later today so I'm not going to get into the details but you should be proud of this and as a response to many of the reports that came out from this committee, and here are the three colors.  
		And here I want to note that Stephanie Pfirman was the founding chair of this committee.  David was maybe the second or third chair of this committee, so we have a very fortunate -- we've got history here.  We've got -- when we asked those chairs, former chairs to come back, almost -- am I forgetting anybody -- almost in a redux mode to see what happened, what worked and to give us their next pulse of energy and commitment going forward.  So thank you for your leadership, both in former parts of -- former instantiations of this committee and Joe is taking it to new heights, as you've already seen.  
		SEES was established in FY 2010.  It started life in June of 2009.  It was the first document was written on SEES was June 2009 and it opened its doors in FY 2010.  So if you think that NSF cannot do things quickly, you're actually wrong.  NSF can move on a dime, if you call a fiscal year and half a dime --  
		[laughter]
		 -- at times.  But it's not an agency that has to take five to 10 years or Moore’s Law cycles or sunspot cycle to do things, and SEES has developed rapidly in those three years and it's now, actually, in the president's budget, the size of a small directorate, so $200 million per year.  That's a very substantial investment.  It's across NSF investment for fully existing new programs and it encourages systems-based approaches.  
		One seed I want to plant is that ERE has been coming at this arena from the environmental perspective but it's clearly seen in the makeup of the committee now the energy, the economics and education perspectives are part of what NSF is trying to knit together.  So please don't restrict your thinking to environment.  And in fact, it might be worth some discussion about should the committees morph or grow a little bit into an even larger intellectual domain because this is the response at NSF.  
		The goals of SEES are threefold: To build knowledge base, to grow the work force of the future, to forge critical partnerships, linkages across existing projects inside the building with other agencies.  Other agencies have been paying partners of SEES.  What we have now is an international partnership as well; that's very exciting.  We'll talk about a little bit later on in this enterprise.  So those are the goals.  
		The central mission is to advance science, engineering, and education to inform the societal actions needed for environmental economic sustainability and sustainable human well‑being.  And this is almost a direct quote from the presidential science adviser John Holmgren's speech when he was president of the AAAS.  So we have very strong support at the highest levels of the administration for this mission.  
		It's a mission that frankly stretches, stresses NSF.  It takes the basic research, it links the disciplinary pieces, and it's to create the knowledge which is in Myron's arena for human decision making that can support societal action, not prescribe or implement societal actions but building that knowledge base that can be used to support that.  
		Highlights of the FY'13 investment, and you'll hear more about the FY'10 and '11 investments, but the new things coming down the pike for this year are going to be resilience and natural and technological disasters, things like very early tornadoes.  Things like tsunamis, earthquakes, hurricanes, oil spills, et cetera.  We've all seen multiplicity of things like that.  And so that will be an emphasis in the FY'13 new investment arena.  Coastal, because half the world's population live on the coasts and they're vulnerable to global change, both climate change and human-induced change such as soil -- silt not going down and restoring deltas at the site.  The Arctic systems, there will be a solicitation coming out shortly on Arctic systems which, and that’s -- because the Arctic is the most rapidly changing region on the planets and the change there is at a bewildering speed.  We think in terms of .1‑degree global mean temperature rise per graduate student cycle at the university versus the global mean in the Arctic is factors of four or five faster than that, even, so it's like a graduate student seminar sequence is .1‑degrees in the Arctic.  So we're in a time of really rapid change, so we really need to -- the other one is sustainable chemistry and engineering materials.  We're running out or short of critically important materials and some issues there of alternatives that will involve basic research.  And then improvements to IT energy efficiency, so you might call this green computing or green IT will come out as well in the next round.  
		Also in the One NSF portfolio is another initiative called Cyber Infrastructure Framework for the 21st Century Science and Engineering, CIF21, and again this is a bold initiative, a large initiative, $100 million-plus initiative cross foundation to address grand challenges in computing computational model and simulation and what is being called big data.  And there's going to be a presidential -- there's going to be a White House announcement on big data government‑wide in two weeks and one day.  Watch for that space.  And NSF will be a strong participant in that, Dr. Holden and Dr. Suresh will be there, at the big data announcement that's coming forward.  
		So very exciting linkages with the cyber infrastructure.  This would include data management, visualization, access, citation, visualization, networking and collaboration tools and technologies.  
		Within CIF21 is something that is a partnership with my directorate, Geosciences, and the Offices of Cyber Infrastructure provision -- I'm actually going to come back to this later on -- which is perhaps a new model of how to engage and mobilize the community.  It's called EarthCube, one word, first hit on Google so you can find it pretty easily.  And it's a new partnership.  It's only been going for 10 months, so it's not even a year old yet, but we have mobilized over 600 community participants in a social media website developing requirements, new case studies, options, scenarios for cyberinfrastructure across all of the geosciences fields, from seismology to hydrology to [unintelligible] chemistry to climate sciences.  There are over a hundred white papers online, everything’s shared.  We have over 60 EAGER proposals in.  And uniquely, the proposals are not proprietary.  They are posted.  Anybody could look at them and comment on.  And we’re about to fund now several million dollars’ worth of workshops and Charrette activities to go to the next step of building a community-owned, community-governed, community-managed, and community-responsive cyberinfrastructure using modern technologies that are interworkable across all of the stovepipe domains in the geosciences.  And this now has USGS partnering as a formal partner and international partners too.  So this is more NSF as a instigator of collaboration rather than a selective of competitive winners.  We have winners and losers.  And I think that’s something to think about in terms of interdisciplinary.  It’s generating an open community rather than having solicitations qualify winners and losers and archival journals being written three years later in this kind of era where things are happening fast.  
		So, we’ll come back a little bit to Earth Cube.  And the purpose is to understand more deeply the planet and its interactions.  And this came out of our geosciences strategic plan, this holistic approach exploring knowledge coming from all scientific and engineering disciplines.  And that committee, that advisory committee gave NSF a call to action.  It wasn’t a recommendation.  It was a call to action.  Over the next decade, thou shalt commit to developing a framework to understand and predict the responses of the earth and the system, from the space atmosphere boundary to the core], including inferences of humans and ecosystems.  So, don’t shy away from challenging NSF in or outside of our comfort space is one of the messages here.  The design elements of this involve operations, design process, conceptual architectures, community-based governance model, and a vision for Earth Cube.  But we think that this is an interesting model of interacting with the community that we might want to explore for the education part of -- education diversity part of SEES.  We’re going to come back to that later on.  
		Another focus area within the FY13 budget request is two more E’s to add to your list of E’s.  Expeditions in Education, and this is a concept that brings together our education human resources directorates and we’ll have the leadership of that directorate here to talk about -- more about this, and the scientific directorates that have the basic research and the exciting stuff you might say that can engage and inspire learners.  And we’re going to be talking more about this, too.  The three focus areas in the FY budget request, this is about a $50 million request in the FY13 presidential request, transforming undergraduate STEM learning.  And in all cases, we want to move the needle or move the dial or move the haystack or however you want to talk about it, because half of America’s STEM undergraduates entries don’t finish their degrees.  There’s lots of dismal statistics on this.  And so, when we say transforming, we mean transforming by moving the dial.  So, there will be an undergraduate piece.  There will be a learning and understanding on sustainability, but, in a way, there’s another arrow in your quiver, the AC ERE’s quiver.  And we hope you’ll look at that element of the FY13 budget request and think about how to transform learning using sustainability as the sort of strange attractor for learners at all levels.  And we want to talk more with the committee about that and get your ideas.
		Then the third element is cyber learning.  Big data will be present here, connecting our centers and facilities for STEM education.  And it involves not just Geo, Geo there, but it involves many existing programs across the Foundation.  Within the president’s budget request, there’s also a major K through 16 mathematics education initiative, jointly with the Department of Education, something like $30 million in each agency devoted to mathematics education.  In many of these areas, it’s about scalability, scaling up best practices and what we know how to do and using research in education to more widespread use.  
		So, the whole emphasis on STEM education is evident in the FY13 budget request.  And undergraduate STEM instruction is an important part of it.  There is an initiative called WIDER -- enough of these acronyms -- in FY12 that is still being developed to look at STEM undergraduate instruction, which is also a component of that.  
		Then Dr. Suresh has brought other elements to One NSF, and I’m not going to go over all of them, but I am going to mention this one, which is called INSPIRE, that’s Integrated NSF Support Promoting Interdisciplinary Research and Education.  We, if nothing else, we do acronyms.  And the first awards are called CREATIV awards, and that’s another acronym, in FY12.  And this is a concept that really is designed to promote high-risk, high-return, multidisciplinary, across disciplinary research, that would probably fall between the schools of the existing program elements, so as to create a culture of risk taking, innovation, and experimentation, and collaboration.  And I’m sure that Dr. Suresh will talk about this when he visits with the committee.  
		So we’re going into the second year of a pilot grant award mechanism under INSPIRE.  It’s a new interdisciplinary opportunity.  One of the major innovations here is that this involves program officers, so program officers from several places coming together, working with a PI, really conditioning the proposal ahead of time so it doesn’t go into a panel and get lost in some multidisciplinary space.  The pilot mechanism under INSPIRE will begin in FY13, and these are significant awards, up to $2.5 million to $3 million.  Again, it will have the whole internal/external merit review.  We can talk more about that, and the committee may want to pay attention to how that evolves.
		So the highlights for FY13, for FY13 are -- I want to reiterate them a little bit.  Central commitment to basic research in and across the disciplines. And this was actually not just words.  There were hundreds of millions of dollars brought into the budget exercise to support basic research in the core of NSF, in and across the disciplines, in addition to the investment in the One NSF areas -- SEES, cyberinfrastructure framework, Expeditions in Education, and INSPIRE being prominent there among them. 
		I also want to mention the two large flagship major facilities that are being built.  Ocean Observatories, which is in -- Susan Avery is a principal investigator for Ocean Observatories Initiative.  This is a $400 million-plus investment in sensors in the ocean -- high latitude, low latitude, both sides of the continent, more than 800 real-time sensors deployed.  We’re about more than halfway through the construction effort of OOI.  And we were successful in getting support for full funding of the FY13 need to start and finish.  This will be the penultimate year of construction of the Ocean Observatories Initiative.  But that’s going to transform ocean observations into the future. 
		We’re also very excited in the Biological Sciences Directorate that NEON is now really up and running in the FY13 budget request.  This is a very robust request of $91 million, so that we’ll be building out this ecological system, network system that will sort of look at the metabolism of the continental U.S. in amazing new ways, multiple sensors, real-time, a lot of education, cyberinfrastructure components with both of these major new network facilities.  
		So, this is a -- this is an age of observation.  It’s an era of new capabilities that we’d never had before, with data challenges coming on top of the heels of it, but new ways of actually taking the pulse of the planet.  And now I have to mention the Sikuliaq launch.  Sikuliaq is the new research vessel.  Sikuliaq is a newer pet name.  It means young ice suitable for walking on.  And it is under construction with Recovery Act funds in Wisconsin.  And it’s halfway built, and it will be launched on October the 13th, and it will sail its way through the Great Lakes, around the Horn, up to the Arctic region.  And it will be a famous research vessel for looking at Stephanie’s research area of migrating patterns --
		[laughter] 
		DR. AVERY:  So you get to -- if you write a book, you know, if you write one of these red book or blue book or whatever, then you get a vessel, right?
		DR. KILLEEN:  Yeah, you do.
		[laughter] 
		DR. KILLEEN:  For the new members of the committee, don’t worry.  Sikuliaq will start to blow off your tongue.  It will take a little while.  It took me quite a month or two to get into the flow, but it’s -- and I always shave to say that we’re excited about Sikuliaq because it’s going to be the first vessel that’s fully ADA compliant for science.  So, when I’m in my wheelchair, I’ll be able to go to see those sort of disappearing places.  So world-class facilities and instruments, and in the area of sustainability, truly world-class capabilities are coming to bear.  And I don’t think we’ve either internally or externally appreciated the significance of these facilities and what they will do for our science and what they can do for our science in new ways.  
		I’m not going to read all this, but there are additional priority areas: clean energy, the career development program and the early career faculty, graduate research fellowships program, still a very strong priority.  We’re spending hundreds of millions of dollars on these programs.  Science and technology centers, there’s going to be a new cohort initiated in FY13.  This is -- Fred is a director of one of those STC centers and knows what it takes to win one of those major proposals and to shepherd it through.  We’re excited with another round of them.  And then there’s research at the end phase of biological and mathematic and physical sciences that also is connected to clean energy and new technologies in the area of biological system understanding.  
		I’m close to wrapping up here.  SEES is really the agency component of an interagency effort that is called the U.S. Global Change Research Program, or USGCR.  And this is the 13th agency, $2.6 billion a year investment in global change research.  We at NSF led out of Geo have just published the 10-year strategic plan, or it comes out, I think, on April the 2nd.  Major decadal efforts that sets the stage for the federal effort in global change research, which will be an end-to-end process.  It won’t be just the biophysical detail.  It will be the social, behavioral, and economic, and policy-informing, too.  So watch for that space.  
		And then on the international efforts, there is going to be an announcement a couple of weeks from now, something called the Belmont Forum and the Alliance.  [unintelligible] conference in March where countries such as South Africa, China, India, Brazil, Japan, Australia, Canada, U.S., France, Germany, are coming together with a unified call.  So this is a unified solicitation.  And the G8 folks are going this too, so Russia might be part of it as well, for coordinated international research in the areas of coastal and water, which are part of our SEES.  And there’s about 20 million euros on the table for that.  It’s very exciting development for international partnering.  And that’s also going to lead to the release of something called Future Earth initiative at the Rio+20 Summit.  And we’ve been heavily involved in all of these things.  So, and so your comments on the interagency and on the international front will be helpful and there will be chances to do that.  Here’s just some of more acronyms and things, but --
		[laughter] 
		DR. KILLEEN:  But the International Alliance did create a 10-year initiative for global sustainability.  It has as partners the top body in international science, ICSU, the International Council of Scientific Unions.  The membership of ICSU, the academies of the different countries, the equivalent to social science, ISSC, Belmont Forum that we founded, and IGFA the funding agencies, but then UNESCO has come in, UNEF has come in, the United Nations Observatory, the World Meteorological Organization, and so on.  So here are exciting new constellations of players that recognize the efficiency of this research agenda that NSF is very influential in -- because of its sort of neutral state.  
		So, thanks a lot.  There’s a little tour through what’s going on, particularly in NSF on the FY13 budget.  I’m an incurable optimist.  It’s hard for me to be pessimistic. Norine always balances me well.  But I think as a team, we do extremely well.  But this is an extraordinary time.  There’s indication of NSF is getting support even in tight budget times.  NSF is certainly doing some amazing things I think and taking some risks -- things like Earth Cube, we’re convening communities, raising expectations maybe, and we don’t want to dash those expectations -- building out facilities, working internationally, working across agencies.  And this is your sandpit or your ballpark, oh committee.  So, help us do it well.  Hopefully you have some private ownership of this portfolio of activities.  But it’s got all of these leverage points with nontraditional partners, and that’s my [unintelligible] for example, from industry.  We need to think through industry.  We need to think through NGOs.  We need to think through how to do the education, outreach, cyberinfrastructure, all of it.  I mean, no pressure, Ivor, this morning.  But so I’m going to transfer to my colleague, Myron, for a few other comments.
		DR. GUTMANN:  So, yeah, I don’t want to take up to much -- any of your discussion time.  Let me just say that Tim and I try to be a team on these activities where we bring together to our mutual interests, the natural science and the human science, elements of it, which are reflected in this committee.  And we continued to try to do those things.  The SBE, the human science part that continues to benefit in the budget developments that Tim talked about have continued to be part of the process across almost all of the initiatives that Tim described.  We’re still debating how we can contribute to rare earth minerals production, but I think we’re going to try to at least find a way in part because the chemists are insistent that there is a human part of it.  And in terms of the SBE budget, we’ve done analysis -- we won’t have it ready yet, I think, until your meeting in the fall, but we’ve been doing an analysis of our portfolio.  And we have a pretty consistent investment of about 20 percent of our budget in sustainability and environmentally-related activities, which is a pretty substantial thing.  It makes that budget on a par with a couple two or three other things that occupy most of the SBE budget.  
		Looking forward to 2013, we were glad to see the investment on the part of the president in the budget proposal to basic research across all the sciences.  And the way we’ve tried to manifest that within SBE is to -- we did an exploratory visioning exercise over the last, now, more than a year and a half that we called without much, without much innovation, SBE 20/20.  We tried to find out what people wanted to do.  There’s a big interest in environmentally related things.  There’s also a big interest more broadly in interdisciplinary research in new data activities and in the development of human capital that is interdisciplinary.  We have in the 2013 -- 2012/2013 timeframe a creation of a new standing interdisciplinary program across the social and behavioral sciences. This is in addition to our long-term investment in things like coupled natural human systems and in a number of other important programs in decision making and in environmental science, environmentally-related areas.  And that’s very promising from our point of view, from my perspective.  
		Our part of CIF21, we have largely invest -- we have largely put together an investment in building communities that would support new data activities, allow the things that SBE has invested and has been in place for a long time.  And I’m eager to see new data investments that span across new areas in discipline areas.  So we have a solicitation that came out I guess about three weeks ago for building data communities.  That’s going to be followed up with a successor program in fiscal 2013, which will expand that and ask people to begin to pull together mechanisms to pilot activities that would expand access to data.  Obviously, one of my hopes is that we will find through this a way to mesh up social and behavioral sciences data with Earth Cube.  And we’re hoping that there is going to be a way to do that.  We haven’t gotten that far yet, and that was deliberated in the sense that we thought that the initiatives that are embedded in Earth Cube need to be -- need to develop a little bit further before we make them any more complicated than they are already.  And so, I think I’ll stop with that.  And we can -- we have a few minutes left.  We can take questions or participate in a discussion with the rest of you.
		DR. TRAVIS:  Okay, let me first ask those who are on the phone if anyone has joined beyond Susan Cutter or besides Susan Cutter, could you please introduce yourself?  Okay, that’s fine.  Since we can’t see you, we have to ask.  Susan, do you have any questions you’d like to ask as you’re out there?
		DR. CUTTER:  I don’t have a question, but I have one comment, and this is related to the meeting in London.  I have the good fortune to serve on an international committee called Integrated Research on Disaster Risk, IRDR.  And this is a committee of ICSU of ISFC and the UN’s international strategy for disaster risk reduction.  And so the themes that both you and Myron were talking about resonate with this committee who is trying to focus attention on four different areas, one of which relates to data as it -- as we think about disaster risk, the inconsistencies in databases across the world.  We’re also focusing in on what we call forensic investigations, which is looking at how do we understand the impacts on both the physical, the engineering, and the social side of major disasters and those driving forces that created those situations in the first place.  Another focal area is on risk interpretation and risk perception.  And then the final focal area is on assessing the state of knowledge on integrated disaster risk.  And so, the initiatives of that group as they fall into the ICSU, Belmont Forum kind of focus as well as what NSF is doing, it seems like there’s an international convergence on the theme of sustainability, particularly in the environmental field.
		DR. KILLEEN:  Well, that’s exciting, Susan.  Just FYI, we may come back to this.  The way this international funding thing works now is that there is a scoping workshop on a topical area that a country that has to lead.  So, for example, Brazil is now leading a food and forestry scoping workshop.  And out of that scoping workshop, which community members participate in, comes text.  And then there’s a pledging round with the funding agencies.  And those are exciting because to see Brazil pull out a 1.5 million euro chip and put it on the table and have India follow is kind of an exciting thing to see in real time.  So I think the hazards arena could be such an arena where there might be a coordinated international call.  And so, maybe we should meet and talk in London if you’re going to be there.
		DR. CUTTER:  Okay.
		DR. TRAVIS:  Anyone -- Ed?
		DR. MILES:  Tim, at the beginning of your remarks, you said -- you talked with pride about the bipartisanship in the Congress behind all these plans.  My first thought was do they really understand what you do?
		[laughter] 
		DR. MILES:  What -- how did you -- how did NSF approach that issue of the Congress in these times, these individuals, and getting the kind of support that results in this really transformational program?
		DR. KILLEEN:  Well, I think there’s bipartisan support for basic research that’s unqualified, unquestionable.  And there’s a kind of understanding everywhere that the laser and Internet and Google and medical transformation came out of basic research investments all the time.  So, the topical areas can be favored or disfavored by individuals, but I think in the SEES development arena, the first layer was climate science, and that’s in place now.  This next layer is green energy, and that’s really the emphasis now, and economics and jobs.  So, there’s a -- and almost fortuitous, you might say, but maybe planned connection to the national priorities that has underpinned all of our thinking going forward.  NSF is a relevant public agency supporting national priorities as expressed by both sides of the aisle.  So, my personal experience, I mean, Myron may have further comments, but there’s a lot of respect for science and technology in the United States, and also a great concern that we may be losing our competitive edge.  And these are very strong arguments to make, and we make them.
		DR. GUTMANN:  I think the only thing I would add is that there is -- there can be disagreement in Congress about various individual activities that we undertake, about whether they support them or not.  And obviously, there’s tension within -- among the members of Congress over the subject of climate change.  We don’t dissemble on that.  But that seems to get to be dissolved by their overall support for basic science, so that when it comes time to make an appropriation and to give us authority to do our jobs, they allow us to set priorities because we are talking with groups like you.  So because we are getting public advice in public fora like this, they are doing it.  It’s not always easy.  And if you read the transcript, for example, of Dr. Suresh’s hearing before the Subcommittee on Research and Science Education, there were challenging moments.  But, by and large, that was overcome by the support for science.  
		DR. TRAVIS:  Molly and then David, and then Norine and then Tony.
		DR. BROWN:  Well, I’m always struck when you talk, Tim, about the contrast between technology and achieving on goals in the economy and sustainability, which, by definition, is a steady state as opposed to the growth agenda, which is so clear in the politicians and everybody’s like, “But we have to grow, it’s all about growth,” which is diametrically opposed to the actual objective which is to not grow, to cope with the demographic transition.  I mean, looking at what’s going on Japan, it’s so striking.  That is us in 50 years when we all are over the age of 50, you know.  I mean, so the question is how do we actually, at NSF, do we really actually engage with real ideas about the hard choices of sustainability, the reality of our climate and planet and being really engaging and being truthful about what sustainability is, and not just saying is hold out growth and let’s go to Mars and let’s build a colony and a state on the moon, and all of this fiction talk.  Technology is not going to get us out of the hole that we are digging for ourselves.  At least that, I think, what everyone who are in NASA who are responsible for going to the moon thinks, you know, it’s pretty clear.  So, but I really worry when we go to the Congress and we have this great growth agenda.  I mean, we’re technology and we’ll do basic research and we’ll organize out of our hole, right?  Well, is that really -- are we really being honest?  I’m not sure.  It really bothers me somehow.  All this blurs together.  Sorry.
		DR. KILLEEN:  Well, that’s a fair comment.  I think there is sacred mission to develop the knowledge base.  And that’s what NSF is all about.  So it’s maybe a necessary but not sufficient contribution to build that knowledge base.  The sufficient contribution will involve all the things you mentioned about, you know, in terms of public policy, et cetera.  But we shouldn’t lose our eye on the ball that we have a necessary contribution to make by deep understanding of energy sustainability pathways, how technologies come together, what their cost is in environmental arenas, how humans make decisions in uncertainty, what the, you know, how the biophysical world actually works in detail so unintended consequences could be foreseen.  And so, I think we can, at NSF, punt a little bit on that question by saying that we are about building knowledge, not about social engineering.  And we’re doing that really well.  And I think this, personally, I think this whole is doing a stunning important level, so don’t -- I think it’s okay.  Myron, do you agree it’s okay?  
		DR. GUTMANN:  Yes, I mean, I guess I would say that I, you know, you and I could have a debate about where the United States is going to be demographically in 50 years from now.  And so I think --
		DR. BROWN:  [inaudible] immigration policy, don’t you?
		DR. GUTMANN:  Well, I think demographers don’t, you know, don’t necessarily agree on what that is and don’t do very -- you know, David Lam gave a great presidential address for the Population Association of America last year in which he said “All of our predictions have been wrong.”  And so, I’m not going to be any better than anyone else.  I mean, I -- you know, and so, I -- and I’m going to say I think we could have the debate about whether the U.S. will look like Japan, very different society, very different traditions.  That doesn’t get to the question of whether the administration’s focus on technology is one that you would agree with or that -- but that’s what their focus is.  Our focus is on underlying and fundamental science.  And I think we are providing the right kind of mechanism.  That’s why, in fact, sort of in the priorities the SBE has in addition to these sustainability priorities we’ve been talking about, population change as a major priority, and technology change as a major priority, thinking not so much about -- not only about jobs-type technologies but also about -- and very much about communication technologies.  So those are important issues, and it would be wonderful to have this group debate them.
		DR. TRAVIS:  We had -- a couple comments.  Recognize earlier were David, Norine, and Tony, in that order.  I also want to point out that Barbara Olds will be -- is here for the 10:00 to 12:00 session on workforce, so in respect to her time, I think what I’d like to do is stop the questioning after Tony but then have maybe take then a five-minute break in recognition of at least my age and then resume, okay?  So if we can move it along in respect to Barbara’s time is what I’m really saying I’d like to do.  Okay?  David?
		DR. BLOCKSTEIN:  Yeah, I, of course, know what Molly was going to say, but I have a similar responses that I -- as wonderful as the things that were outlined as SEES priorities, I was struck by the lack of attention to the human dimensions and the clearly the sustainability challenges are not just technology, but they’re also understanding humans and our relationship with the environment and with the economy as well.  And so, I’m wondering, one, how the emphasis always on new initiatives, how the Coupled Human and Natural Systems program is going, how that fits in in a budgetary sense, and how that’s and other integrated programs are related to this new SEES priorities.
		DR. GUTMANN:  I think we’re making reasonable investments in human dimensions research.  We’d love to have the resources to do more in that area.  We certainly don’t have the resources that I would like to have.  The Coupled Human and Natural Systems program, which is in the $15 million to $17 million a year range and seems to be stable at this point, is performing very well.  We had the panels, what, last week?  We had the panels last week and the week before.  We continue to get very exciting research in these areas.  We continue to look at innovative activities.  Within SBE, we’ve been hosting a series of workshops in the last year and a half, trying to come up with a design for a new data -- a new approach to integrated data that would be -- population society data that would be place-based rather than the traditional national telephone survey approach.  And that group has been very productive.  I haven’t encouraged them to go fast because we don’t have the money within the NSF budget to go really fast.  But to give a measure of the kind of support it’s had, the director of the Bureau of the Census, Bob Groves, has sat in on most of their meetings.  He’s not going to pay for that work by himself, but our expectation is that they will come up with a really good plan, it will have a lot of momentum, and we will move in those directions.  It’s not going to be fast.  I mean, the budget realities are that the SBE budget is not very big and it doesn’t seem to grow very quickly.  So we can only rearrange that to some extent, and I encourage everyone always to make sure that their representatives understand how important the study of human beings is.
		DR. TRAVIS:  Norine?
		DR. NOONAN:  Thank you.  And Dr. Gutmann, you know, my governor is against anthropology, so what can I say?
		[laughter] 
		DR. NOONAN:  So let me ask a question about the staff, because in the midst of all of the new interdisciplinary kinds of activities and the new, new things and the bright, shiny new objects out there that NSF focuses on in terms of programmatics, I wonder if you could talk a little bit about, from your perspectives as the senior leadership in your respective directorates, what kind of impact this is having on the staff.  You know, sometimes I know that NSF internal operations typically are not well funded.  You know, you ask for money and you don’t get it.  And over time, you end up doing less with less.  I mean, that’s just the way it is.  You know, my institution’s been through 50 percent budget cuts in the last four years, so I understand that problem.  So I wonder if you could talk about how the staff are coping with this, particularly program officers, because we expect to get good science to be coming out of this, you know, at some point we have to have good reviewers and good products going into it.
		DR. KILLEEN:  Well, I mean, you hit it.  That’s an issue, a big issue with NSF.  We were like a 6 percent overhead agency.  We have all these interfaces.  We have a demanding community that’s coming at us with ever more aspirations.  So, our staff are very highly stretched.  I suggest you hold that question until you meet the staff who are actually working on SEES, because you can look them in the eye and find out directly from them.  We tend to be Pollyannish a little sometimes.  There is stress.  Absolutely, no question, there is stress.  But I hope and I think I believe, I know, that this is seen as an exceptional set of activities, that they want to participate in.  They just wish there was more time to do the rest of the work as well.  And so, AOAN, which is our budget line that supports the staff, is always put forward and always struck back.  And so, we’re an extremely lean agency, and people here work extremely hard, no question about it.
		DR. TRAVIS:  Tony?
		DR. JANETOS:  So, Tim, both you and Myron have been really quite eloquent about the what you would like to see SEES accomplish and how that’s being -- how that research agenda as being advanced internationally.  One of the challenges that I’m just wondering about is, you know, there is this long tradition now, more than 20 years, of a whole host of federal agencies collaborating sometimes well, sometimes awkwardly, but collaborating on global change science, which, for all intents and purposes, has seen climate change plus a few other things.  And the whole sustainability research issue I’m guessing would be seen by those agencies as a significant expansion [inaudible] intellectual scope.  So I’m just curious about how do they respond, what’s your view of how they -- how this collection of federal resources appreciates, doesn’t appreciate, is willing to partner to advance sort of new and really much broader research agenda.
		DR. KILLEEN:  Great question.  As you know, Tony, I’m on the front lines of that, being in the USGCRP leadership as vice chair for strategic planning.  We have this strategic plan that’s come out, a cross-agency strategic plan that does expand the horizon, that does set out a set of priorities that are way beyond what has been done in the past, for which the agencies are not ready today.  They’re not.  Will they get ready tomorrow?  I think that remains to be seen.  I think there is an intention to do that.  I think it says -- you and I have had this conversation -- I think it’s not just the agencies being willing to step forward.  It’s the communities being willing to actually do the work and support the agencies and challenge the agencies as they move into that space.  So it’s a jointly held responsibility.  And you and I both know that the jury’s out on whether that will happen really at the level of energy and commitment that’s going to be needed to address these big solutions in the U.S.  One of the reasons is that each agency develops its budget independent of any other agency on an annual basis.  And so, the strategic alignment of those funds, which paradoxically has been easier to do internationally than across the federal U.S. agencies.  Don’t quote me on that, but that’s a true statement.  It’s very difficult in the U.S., and I hope that the NRC committee and the other community groups that are looking at this take a “can do” approach to this, don’t say, “Well, agency X is not going to be able to do it because they’ve never done it in the past, et cetera,” because that will become a self-fulfilling prophecy.  
		The budgets, you can see with the current budget we can’t accomplish that 10-year plan, and that’s another true statement.  But the budgets today look different from the budgets of 10 years ago.  And the budgets are non-linearly related to the importance of the work and the articulation of the priorities.  So we need to articulate those priorities and push out and onwards with some spirited optimism and “can do” so that recognizing what we have today, both in terms of the functionality of the interagency cooperation and the numbers of dollars that are available is insufficient to achieve those goals.  But, you know, there are lots of sayings, you know, unless you take something on that’s ambitious -- Columbus would have never set sail had he had an NRC report back in...
		[laughter]
		DR. KILLEEN:  Yeah, yeah.  
		DR. GUTMANN:  So, let me just add that one of the real challenging areas is in the human sciences related to these areas.  And Tim and I had this exchange over the last four or five months in which every time he went to look for someone to contribute on the federal side to the global change, the USGCRP strategic plan, he called me.  And he said, “Write something for me on this.”  Now, I’m not the only person who could, but there are shockingly few people in the federal system who have broad-based social and behavioral science training to be able to work at the highest levels on this.  And, you know, we’ve had a little bit of progress with the Department of Energy, we think, but not -- there are a number of other places where the needs are really critical and the agencies are -- I mean, the kindest way to put it is that they have other priorities.  And I think that is going to impede the ability to do some of the things that are in these plans just as a lack of people in the community.  We talked about this last time you all were here, you know, the lack of people in the community who are, more broadly who are in some of these areas is impeding our ability to develop the science.  And we’re going to have to find a way to do that, or else we’re going to fail. 
		DR. TRAVIS:  All right.  I would like to bring this part of the meeting to a close and suggest that we take a five and no more than a five-minute break in respect to Barbara’s time and then resume to talk about education workforce development and sustainability.  And the clock is now ticking.
		[break]
Education and Workforce Development in Sustainability
		DR. TRAVIS:  One thing I’ll call to your attention as you’re picking up your snack and heading back to your seat, in an email you received from Beth, there was a document called the SEES Status Report.  And if you’re interested in trying to understand all of the things that are in the portfolio covered by SEES, that particular document is a nice -- serves as a nice outline of all the individual programs, those that are new and those that are established but that have a SEES track, if you will, and they’re all part of SEES.  I actually, you know, personally found it probably the best single document of all the stuff that we’ve looked at over the last couple of years about what SEES is and what is in SEES.  So, if you are struggling a little bit to get your hands around a concept, that’s a nice document to take a look at.  
		We’re going to have a session on education and workforce development in sustainability.  And to remind you, at our last meeting there was considerable interest among many of us in the problems of bringing young people into environmental science and the environmental arena broadly construed, particularly underrepresented minorities, individuals from native tribes, other groups that really have not been easily attracted to this area.  That’s part of a general issue in education and workforce sustainability, and I thought it would be a very useful thing to follow up on those discussions by having a session devoted to it.  So, Tim and Barbara, I will turn it over to you.
		DR. KILLEEN:  So, you’ve heard from me.  I have a short presentation, but maybe Barbara could introduce herself, and then she’ll be following my short presentation.
		DR. OLDS:  Sure, it’s great to be here.  I’m Barbara Olds.  I’m the acting deputy assistant director in the Education and Human Resources Directorate.  And previous to that, I spent most of my career at the Colorado School of Mines.  
		DR. KILLEEN:  And I really enjoyed working closely with EHR in the last six months.  And Joan Ferrini-Mundy, who’s the assistant director for EHR, and I have given a couple presentations on this kind of topic for the National Science Board over the last six months.  So, some of the slides are derived from there, but we really want to focus on the implications of where we might go next with education workforce development related to SEES and to members of this committee.  So I’m just going to whiz through some slides.  
		Obviously, the human dimensions is uppermost in our thinking as a way to engage learners in all arenas, issues of relevance, water, earth, climate, weather, and multifaceted global change is occurring and is intellectually rich and interesting.  And we can use that to excite and inspire and educate learning.  And so, we want to do that as well as we can, use it as an opportunity. 
		Meeting the sustainability challenges is going to require multifaceted approaches, not just understanding.  This relates to some of the questions that Molly was getting at, David was getting at.  We fully realize, and SEES actually has embedded within it the human dimensions in every one of the 11 solicitations.  And maybe we’re not doing yet well enough, but we need to look at the detail of that.  It’s not just understanding.  It’s looking at adaptation.  It’s looking at litigation actions in technologies and thinking through the implications of human wellbeing on a crowded planet, which is transpiring in our lifetimes and even our professional lifetimes.  So, the role of science and technology is important.  And we read your own works.  So we read the AC ERE’s report, green [spelled phonetically] report that the nation needs a workforce that can create the knowledge technology community governance and economy that proves wellbeing in a fashion that’s sustainable and robust.  Complexity of the challenges we face demands a fundamental environmental literacy, so we’ve taken that to heart.  Literacy -- there’s been a literacy push.  My colleague, Jill Karsten, has really been leading on climate and on energy and so on, supporting the national call standards.  Literacy of all citizens embraces the realities of different cultural perspectives, transgenerational timeframes, and local to global connectedness.  That was a pretty good quote from the committee.  So, maybe the drafters of that are in the room, but anyway, it’s certainly something that we should take to heart here.  
		So the needs are a healthy pipeline of creative and qualified students, reflective of the nation’s diversity, undergraduate and graduate level science and engineering, vital programs that provides students with the critical skills and the interdisciplinary knowledge in these arenas.  Capacity of the community colleges, very important two-year colleges, and minority-serving institutions to engage students, and then mentoring and networking resources to support potential students, and early-career professionals.  
		So why should this be done at NSF?  Well, NSF has a $1.2 billion a year budget that we spend on education diversity and outreach, the second largest in the federal establishment, by far the largest in post-secondary education.  And we have the opportunity and ability to engage learners through the excitement of our science, though empowering learners with research experience with curricula development, through field trips, et cetera.  And then to provide the workforce with the kind of capabilities and skills they’ll need for the economy of the 21st century.  So, engage, empower and energize, more E’s, that is the reason why at -- why at NSF.  
		So the grand challenge is in sustainability education, and these are driving questions that we presented to the National Science Board.  They’re sort of high-order questions.  What is the elevator speech for the $1.2 billion a year investment at NSF annually in education?  We had to address these questions.  How do we train and develop our workforce?  How should we teach and learn science in the 21st century?  Is it the same way we did it in the 20th century?  Probably not.  How does innovation create a science-literate citizenry?  And there’s many evidence of that maybe falling back a little bit on scientific literacy.  How can we not just broaden but deepen participation in science and engineering, not just providing, you know, a tentative engagement but more deep engagement?  
		And then, essentially, probably the most effective means to deploy our resources is STEM education and learning.  So, as you’ve seen, SEES, one of the E’s in SEES is education.  And so, what we’re really opening the door for here is the committee to think through how we can do this best.  And, of course, earth to America, the dose of reality is we cannot pat ourselves on the back for 30 years of grand success in STEM education.  And here are just some of the numbers.  We’re the 48th in quality of K-12 math and science education is a bit of a hard blow to take for the leading power in the world with the National Science Foundation.  So, we talk a lot about moving the dial.  And because we’re talking to people who live in a digital world, when you start talking about moving the dial, and there aren’t any dials anymore.
		[laughter] 
		DR. KILLEEN:  And I started to imagine moving the needle, moving the needle rather than the dial, and that doesn’t even work.  And at the meeting that Barbara and I were at two days ago, a lady in the audience said, “This is not about moving the needle.  This is about moving the haystack.”  So, which is a different -- anyway, we’ve got some way to go to recreate a U.S. STEM education enterprise that is world-class.  And we’re doing it in a lot of context, and I’m not going to read all of these things, but global science is booming, booming.  Global science is -- globalization in science is increasing.  Just look at the number of researchers growing.  And it’s not just here.  It’s not even here.  It’s places like São Paulo, Nanjing, Abu Dhabi.  Qatar has a $1.2 billion research foundation that’s looking at the transition from a fossil fuel economy to a knowledge economy.  Really, new players are coming into play.  And the total number of publications is growing.  So, science itself, there’s a wave that the U.S. can surf, and it can surf it productively and maybe provide some inspiration for our learners as well, recognizing how important this is.  
		We have a chronic loss of diversity.  This is on the challenge side -- particularly advanced levels.  This is the pyramid showing that we started out bad and we end up miserable in terms of participation of underrepresented groups at the senior, most senior levels.  And so, at NSF, we want to redouble our efforts.  I thought we had a retreat where the word “redouble” was used -- to redouble our efforts on diversity till we engage underrepresented minorities in the whole scientific enterprise, but particularly at the most senior levels, going from first from freshmen to Bachelor’s degrees to advanced degrees, et cetera.  And you can see that the participation of underrepresented minorities falls away rapidly, and the women falls away rapidly in today’s NSF.  
		So, that brings us to the Gedankenexperiment we would like you to conduct here, how to do education, take on this diversity challenge, use the localization science as a level point, use SEES, use the societal importance, the human dimension, generating sustainable wellbeing for humanity in the future as a way to somehow turbo-charge education generally, with NSF in the leadership role.  And this is what Exhibitions in Education is all about.  This is why Barbara and I show up as sort of a totanic [spelled phonetically] partnership of a research directorate and the education directorate.  And frankly, in the past, there’s been quite a bit of tension in those -- some of those interfaces.  
		So, the three focus areas are, again, these three.  And so, I’d like to focus on the learning and understanding sustainability as within this committee’s purview, part of the FY13 budget request, all about infusing cutting edge science and engineering and the preparation of world-class scientific workforce in the 21st century, and ensuring that not only do we [unintelligible] the science and bringing that content to learners in lots of different settings, but we use the deep understanding of how people learn and the cognitive expertise of EHR and its communities in a bold compact partnership. So, this is, again, the way I like to think of this is, you know, Neal Lane used to talk about the integration of research and education, and that’s kind of part of the genome now of NSF.  This is the integration of research and education, version 2.0.  This is the future of research and education in a combined enterprise rather than just a mechanistic connection.
		So, we think that perhaps SEES and sustainability might be an interesting place to take advantage of this FY13 opportunity and try some things out that would be perhaps novel and aggressive.  
		So, E-Squared, learning and understanding sustainability.  The E-Squared dollar number, $17 million in that new category for FY13, is a relatively small number for a $7 billion agency.  But it leverages, potentially leverages huge numbers.  It leverages the $200 million a year investment of SEES.  It leverages EPSCOR, which has seven of the new states [spelled phonetically] are all about sustainability.  Twenty million a pop, that’s another $140 million.  It leverages IGERT.  I think the majority -- I may be wrong, but a large fraction of the IGERT proposals are sustainability-related.  These are the interdisciplinary graduate research and education development.  It leverages things like Earth Cube, which I had introduced, on data, big data, and it leverages the international aspect.  So, could this be a Venn diagram in the sky kind of moment for ERE?  So, leveraging the educational workforce, developmental efforts will have to include undergraduate experiences, IGERT, post-doctoral fellowship programs.  
		And I just want to mention the SEES fellows programs as well.  We’ll come back to this in the SEES activity, but we had a solicitation out this last year for what’s called SEES Fellows.  These are the interdisciplinary early career investigators.  We had something like over 180 proposals, pre-proposals, I’m told.  I met with a panel and I’m told that 40 of the proposals were dynamite, 20 were out of this world kind of proposals.  And I think some of those people who get those awards are going to be famous, maybe world famous down the road.  
		Then we have the climate change education partnerships.  So, there are many leverage points for this.  SEES, you’ve already heard about.  They’re their major leveraging point.  SEES Fellows, I just mentioned, has the goal to enable those entering the post-graduate workforce to contribute to our understanding of global sustainability, interdisciplinarity, research experiences, research partnerships, professional development activities, all part of that.  Then, Earth Cube is the design -- could be designed for education, not just for interoperability of data sets.  But it could be actually built and designed to transform education experiences by all that.  
		So, there’s a lot at play.  There are a lot of potential leverage points, and there’s this little kernel of $17 million in the FY13 budget that directly relates to that.  So, in our thinking, we’ve thought about an Earth Cube kind of model, rather than a solicitation, a mobilization of existing communities to try and build a greater community articulation of the requirements and opportunities.  And here’s just some examples of the key constituencies that already exist and are already funded, and they’re really biased in favor of Geo because they just came to my head, but they include professional societies, industries, sister agencies, environmental deans and directors, our centers, the SEES Fellows, and so on.  
		So, it’s one path forward for us -- for you to advise us to convene a community of communities in a way to help us with the articulation and development of the intersection of education and sustainability as we move forward to really address this rather than have a solicitation with [unintelligible].  
		And, as you know, we’ve got some exciting stuff that’s interesting for the kids.  Come dive with us, come drill with us.  You know, come learn from the past.  We’ve got the dinosaurs and we’ve got the ancient rocks.  And come fly with us.  Visit Antarctica.  We’ve even got penguins -- and explore with us, ocean observatories, what’s happening in the earth’s ocean.  How can we bring the exciting and even visual content of the domain directorates to the educational enterprise in a way that helps transform both?  So, this is more of a question than an assertion in any way.  So, we’d like you to think about that.  
		So, the questions for the committee -- I went back to move the dial, which dates us, of course.  But what is our actual agenda to move the dial on these national statistics with our role and stature as a federal agency devoted to integrating research and education?  Maybe fusing research and education.  And what does this mean for learning at all levels?  How can we use this opportunity of science relevant to society to address the national publicity crisis in the U.S.?  Because this is getting worse.  I assume it’s getting worse, not better, and particularly with the demographics of the United States changing just as quickly as it is.  
		Should we -- might we develop a national program on sustainability of education, where it takes what we’ve learned in the climate change education and take it to the next level of organization?  If we did that, how would we work across agencies?  How would we work internationally?  How can we -- what are the needs?  What is a healthy pipeline for students?  How can we help generate a yet more vibrant undergraduate/graduate level program?  We need to have these critical skills, interdisciplinary knowledge, capacity, community, and mentoring and networking.  I’m sorry that’s cut off there at the bottom-right, but I think you get the point.  
		And so, maybe I’ll turn to Barbara next.  And you’ve got the PowerPoints?  
		DR. OLDS:  I do.
		DR. KILLEEN:  Okay.  Can you [inaudible] PowerPoints and then maybe open it up for discussion?  
		So, put your NSF hat on.  How would you spend $17 million to leverage all this other stuff in order to transform public education and learning?  Not a small question.
		DR. OLDS:  Well, I think complementary to what Tim has just talked about, I wanted to bring you up to date a bit on what’s going on in the Education and Human Resources Directorate, but also how that ties into these questions and others around sustainability and similar issues.  And I would like to frame that in the context of some of the things that are happening at both the federal and the national level that are pressures that we’re feeling at NSF.  So, one of our favorite quotes in the EHR is this one from Dr. Suresh, where he says that “educational excellence in all of NSF’s research activities and research excellence in all of NSF’s education activities.”  To me, that really sums up this whole notion of the combination of education and resource -- and research.  And it doesn’t privilege one over the other.  We need to have both of those things in all areas at the work that we do here.  And that’s kind of what we’re using as our guiding principle as we think through changes in the Education Directorate.  
		You’ve certainly heard before about One NSF, this goal of making seamless the boundaries between the various directorates at NSF.  We’re also thinking about that within EHR to try to become less siloed within our own directorate and work more collaboratively across the programs that we have.  As you may know, we have nearly 30 separate programs in EHR and that sometimes makes life difficult.  And we’re looking at some ways of trying to deal with that better.
		There have been a number of studies in recent years that have given us guidance in terms of national direction and federal direction.  The successful K-12 STEM education report, as you see up at the top on the left, came as a result of a direct request from Congressman Wolf in Virginia who wanted to know what makes for a successful STEM school.  And his initial response was, well, you just need to go down the road and look at Thomas Jefferson High School and duplicate what they do.  The National Research Council took this on and actually came up with I think quite a nice report that looks at different models of successful STEM schools from the very selective type of school, like Thomas Jefferson, to comprehensive schools, and looked at the evidence base for each of those.  So, in some areas, we know quite a bit about what makes for a successful school.  In other cases, the evidence is less clear, but we’re working on it, and they have a research agenda that has come out of that.  
		The second color one up there is another NRC study on minority participation.  And, as Tim said, that’s an issue that is of extreme interest and importance across the Foundation and one that is receiving, I think, more attention than it ever has and more clear commitment on the part of all parts of the Foundation.  And then the vision and change document, you’re probably familiar with out of the biological sciences.  They’re looking at undergraduate education and biology.  The reports across the bottom are a variety of PCAST reports.  The first was one that came out about a year ago that related to K-12 education.  And the goal there was to prepare and inspire.  I think that goes back to, again, some of the things that Tim was talking about.  It’s not enough to simply have well qualified teachers, although that would be great in every classroom.  But how do you also get young people interested in science at very early ages and engage them in the kinds of activities that are going to make them want to join the workforce eventually?  And we have complicating factors such as the new math common course state standards, which have been agreed to in about 45, 46 states.  We think those are great, but how do you prepare the teachers to teach to those standards if you have a high percentage of middle school teachers who were not trained in mathematics and are being asked to teach math?  So there’s a lot of workforce training at the -- you know, we think of part of -- an important part of the workforce is the teacher core, the STEM workforce.  And that sometimes gets overlooked in our discussions about workforce.  
		The science standards are coming, and I think there’s even more of a crisis there, in part because science has largely been pushed out of many schools, while the focus has been on math and language arts, because those are the things that are getting tested.  And many science teachers, particularly in the elementary years, are people who may have taken a single science course in college and are now being asked to teach young people science and soon teach to standards.  So, lots of K-12 issues, and I think some good news as well.  The more recent PCAST report I’ll talk about a little bit more in a minute.  
		So, another element that comes up is this committee on STEM.  And that’s a part of the America Competes Reauthorization Act, where OSTP was asked to put together an interagency group to look at what’s going on across the federal government in terms of STEM education, who’s funding what.  First time that has ever been done.  So, the idea was, first of all, to do an inventory of what’s currently happening.  And the second step was then to develop a five-year STEM education strategic plan for the federal government.  Well, we are past the stage of doing the inventory and really getting heavily into the stage of doing the five-year plan.  That’s going to be an interesting process.  Stay tuned on that one. 
		We do have some things that we’ve agreed on, that we want to use evidence-based approaches, that we want to think about how we identify and share those approaches, that we would like across the federal government to increase efficiency and coherence, and that we want to focus on and identify some priority areas to think about.  So, in terms of the inventory itself, what we found was an investment by the federal government.  You can see NSF and the Department of Education are the two big players.  There’s no huge surprise in that, I think.  And that the total dollar amount is around $2.5 billion of which NSF is about $1.2 billion and the Education and Human Resources Directorate is about $875 million.  So, you can see that there’s a lot of education that gets funded at NSF that’s not in EHR.  And that’s really one of the areas where we’re trying to partner across directorates.  And then, on the right, you have the mission agencies whose funding largely goes to areas in which they’re trying to develop their own workforce.  So, HHS, for example, is -- or transportation to be training people who can do transportation work of various kinds.
		The progress report, which came out just in February, is really looking toward the beginning of that strategic plan I was talking about.  And if you go back to this, what they found is that there are approximately 250 discreet programs across the federal government related to STEM education.  The interesting thing was that they didn’t find duplication among those programs, but they did find a fair amount of parallel effort.  So, one of the things that we’re trying to look at is at what points can we leverage the kinds of investments that other federal agencies are making.  And how can we then move forward without duplicating and fragmenting with a plan for five years?  The four areas that have been identified as priority areas are effective K-12 STEM teacher education.  I think that makes a lot of sense due to some of the things that I was mentioning earlier.  The whole idea of engagement in STEM, getting people interested, motivated, particularly at pre-K through 12, but upper divisions too.  Undergraduate STEM education -- there’s a great deal of interest right now across the federal government in undergraduate education.  And then serving groups traditionally underrepresented in STEM fields, again, that idea of working with underrepresented groups, broadening participation, recognizing what the workforce of tomorrow is going to look like, and thinking about how we can best serve that workforce.  
		So the next steps are going to be developing annual milestones, you know, thinking through all of the hard work of how do you actually do something like this.  So, how will we know when we’ve been successful?  What are the criteria for determining that?  How are we going to create priority roadmaps with these four areas?  How do we track and evaluate?  And how do we get input from the public from people like you and others about where we should be headed?  And then recommendations for developing the infrastructure that we need to implement these in FY13.  So we don’t have a whole lot of time to think about this.  
		The more recent report from the PCAST is on Engage to Excel, as the title of that.  And that’s the goal of producing a million additional college graduates with STEM degrees, is the bottom line for that PCAST report.  And their recommendations include catalyzing adoptions of widespread, empirically validated teaching practices.  We have a fair amount of evidence about the kinds of things that are affecting an undergraduate instruction.  How do you stay all those up and take them from being what a few professors at every institution are doing to kind of the norm?  Advocating for replacing standard lab courses with discovery-based lab courses; so going from cook book models to real discovery.  Launching a national experiment to address the math preparation gap.  You know, one of the huge issues, for example, at community colleges is the need for remediation in mathematics.  People who come in who could otherwise in STEM careers get stuck in remedial math classes, end up adding a semester to their time at the university and decide, I don’t necessarily want to spend that time and become a STEM major.  So this is a huge issue, and we actually have a partnership with the Department of Education to look at K-16 mathematics and mathematics preparation.  Encouraging partnerships to diversify pathways to STEM careers, to get away from the “there’s one way to go and it’s the way that we went, so everybody else should go that way too.”  And then to create a presidential council on STEM education.  The PCAST report calls out NSF in a number of these recommendations, and, you know, we’re responding in various ways with our ’13 budget, but certainly undergraduate education, as I said before, and that includes community colleges as well as four-year institutions, and certainly minority-serving institutions would be included in the focus.  
		Within EHR, as I think you know, we have the four divisions, a couple of which are based on level, undergraduate and graduate.  And then we have one on research, and then we have the one on human resource development.  And what we’re thinking about in 2013 with our budget and our planning is really more strategic.  We’re looking at three components that cut across all of our divisions.  One is the R&D core.  The second is what we’re calling leadership.  And the third is the Expeditions, and that includes both the Expeditions with a capital “E” that we’re working on with Tim and his folks, and expeditions with a small “e,” which I’ll explain more in a little bit.  
		So, the core, the R&D core is really designed to build a knowledge base on learning that’s needed for us to achieve excellence in this country.  We have -- $875 million sounds like a lot of money, but if you’re spreading that money over 14,000 school districts and however many institutions of higher education in this country, it doesn’t go very far.  So, we have to be very strategic and focus on this whole idea of knowledge building and forming that base.  And so, we’re looking at launching four core areas: STEM learning, so sort of the basic research on learning; STEM learning environments -- this would be more like the tools, the materials, the kinds of activities that are necessary for STEM learning; broadening participation and institutional capacity; and then the STEM professional workforce preparation.  And obviously those cut across each other.  They’re not mutually exclusive, but each division then is being given responsibility for beginning to frame what the core looks like in one of those areas.
		So, in leadership, for example, instead of -- if we back up from the core research piece, these are the programs that help us develop next generation.  This is the workforce area primarily.  The graduate research fellowships fall in this category.  The Noyce Scholarships for preparing people who are going to become STEM teachers, the Scholarships for Service that prepare the cybersecurity workforce, largely fellowship and scholarship programs currently are in the leadership category.  And then the Expeditions are these catalytic high risk/high gain kinds of activities that really have the potential to be transformative in the education space.  And to create this world-class workforce that we’re all talking about needing in the 21st century, and these are all done in partnership, both internally and externally.  And they all have a finite lifetime, so they’re not programs that are designed to continue infinitely, but they really have a three- to five-year life spans usually.  
		Tim has talked a bit about the Expeditions in Education, and we’re working with Geo, but every other directorate at NSF has a part in the E-Squared.  And so, really looking at cutting edge science -- you know, one of the things that we find often when we’re looking at education is that the people who are doing it are very well informed about learning and about education research.  They’re not necessarily informed about the cutting edge science.  And sometimes the people who know the cutting edge science are doing well-intentioned outreach and education, but they don’t necessarily know a lot about the education side.  So, the goal with the E-Squared program is to really bring those two together, to meld them, as Tim would say, in new ways.  So, these new E-Squared investments will make that frontier science a central part.  They’re really designed to use theory and research on STEM learning, not just “it sounds like a cool idea, why don’t we try it?”  They’re aiming for bold outcomes.  They’re designing for scale.  And they do involve all of the directorates and offices.  The ones for 2013 are the three that Tim pointed out, the undergrad experience, the second one is sustainability and the third is the cyber learning and big data.  So the sustainability piece, as he said, some of the things that we're thinking about -- how can we use this $17 million, this small amount of money, to be catalytic, to move things forward across the Foundation, across programs?  We're thinking about focusing on -- and none of this is firm yet because we're going to be working across the Foundation to clarify it -- the thinking about the SEES related programs and undergraduate, graduate, postdoc levels and the public literacy side for this component to really focus on workforce preparation.  These are inherently interdisciplinary.  If we look around the table here it's just inherent that you're going to be interdisciplinary.  And as Tim said, really trying to think about how to engage the community in helping us define the way forward, rather than us developing a solicitation and telling the community how we want things to move forward.  So thinking about a series of activities that would gather community input and then lead to perhaps a solicitation in 2013.
		So thinking about adding to your list of questions that we would love to hear from you, how do we think -- I know this is Tim's question and another way of framing it -- how do we think about using that small amount of money catalytically to get the most bang for the buck around the issue of sustainability?  What are the key elements of sustainability education that we should be certain to pay attention to in our programs, not just in the SEES program but in many of the programs that we fund?  And then how can we best help to assure the strong connections between strong science and strong education and learning expertise?  So we'd welcome your thoughts on any or all of those or any other topic that you'd like to talk to us about.  Thank you.
		DR. TRAVIS:  All right.  Floor is open for questions.  David and then Bruce.  Maybe what we'll do -- let's do this.  We'll start with those two.  If you have a question, take your little nameplate and leave it vertical instead of horizontal and then I will try to go around and catch people.  David, you're first.
		DR. SKOLE:  I have two things that could be both comments and questions.  And the first is from Tim's presentation, the second’s on yours.  I guess the question is, when I looked at your pyramid of going from not so good to even worse in terms of minority and underrepresented populations inclusion in the STEM and SEES kind of work force and all that, what I did notice is that there is a difference between the left side of that pyramid and the rights of the pyramid.  So the question was, the right side of the pyramid was men and women in -- not in minority situations and then the left side is the [unintelligible] category for men and women in minority.  And the question is, well, it occurs to me that we have made probably not enough but we have made -- I'm very proud of this country for making great strides in getting women empowered into the sciences over many years.  There's a lot more to do there, but when you look at those curves you do see that those numbers, those percentages were increasing up the pyramid whereas the other side, they were decreasing down the pyramid.  
		So the question is, how can we preserve the progress?  And we need to preserve that progress made with the non-‑ minority women in the work force while matching that progress on the minority side.  Are there lessons to be learned or what we do for engagement of the women different from what we do for underrepresented populations?  So it's actually a different game.  Are there other things that we can do?  But at least how can we put in place -- and we talk about this every time we meet -- something that does match that progress and that emphasis and resources that we have over the years for women from K through 12 into post graduate, also for underrepresented minorities.  Can we actually make that a national agenda?   I’m not just talking [inaudible]. 
		DR. KILLEEN:  Well, I think --
		DR. SKOLE:  That's the first question; I do have one more. 
		DR. KILLEEN:  There's no facile answer of how.  I think we would like you to give us some ideas on how to do that.  We also feel exactly the same responsibility that you just articulated.  We've made some inroads with women, not enough.  We need to propagate that upwards through the seniority ranks.  We're lamentably short on the underrepresented groups.  There's some opportunities in this phase and there's certainly a commitment and we're doing an analysis, certainly in geo we're doing a careful look, you know.  I was going through Jill's programs in OEDG, looking at how we're spending our resources and how leveraging that is and how scalability -- scalability is a key question in answering that question.  I think that we know that an enriched research experience can transform the lives of a few people, 10, 20 people we plan on moving the national dial.  So design for scalability, and that's why I see it specifically in Barbara's comments, so I think that we're asking ourselves exactly the same question.  I don't have the facts on that, so... 
		DR. OLDS:  And I wish I had an answer as well, but I think one of the areas that we're learning some things is in the Advance program which has been in place now for 15 or more years.  And it has showed us how, in many cases, to do institutional change.  And that's really the kind of thing that we're talking about here, not just one classroom at a time, but institutional level change.  And then hopefully broader than that.  
		So some of the lessons that we have learned from Advance were taking a look at to see how applicable they may be in other situations.  And we have many more conversations going on right now between, for example, our division of graduate education and our division of undergraduate education and our human resources division where they're working together.  I mean, duh, but it hasn't happened traditionally as much as it should.  So some of these partnerships and the small E expeditions, I'm hopeful are going to give us some direction.
		DR. SKOLE:  Joe, I can yield till they come back around, if you want to do that one question, just to give everybody a shot at one question. 
		DR. TRAVIS:  Okay, let's go Bruce next. 
		DR. LOGAN:  Oh, I was hoping I was going to get a chance for two, but... 
		[laughter]
		I have to pick which one is the most important one now, or try and -- well, in order to ask my question, could I first ask you a question?
		[laughter]
		So the question I have for you really is aiming towards Tim's comment, tell us how best to spend our money.  NSF has been examining broader impacts of the research and so my question -- my question so I can get to my point is, have we learned something about whether these dollars are more effective if the PI randomly gets out there or a student gets out there from a grant and tries to engage in, say, middle school or high school, or are we better off taking a couple of grand out of our project, rolling it into an institution program that gets people who are maybe better trained out there to do that?  Could you sort of comment on that?  And I could--
		[laughter] 
		DR. OLDS:  Well, we're exploring that.  And one of the programs that we have had -- that we're now beginning to evaluate because it's been in place for a while is the IQ program.  And Marilyn Suiter, who is sitting in the back there I'm sure would be happy to tell you a lot about that.  But those are grants to institutions to try to combine all of the things that are being funded by NSF on a particular campus, and so to make it take advantage of the expertise across the campus.  I'm always astounded when you visit a campus and they have three IGERT programs and they have no idea that there are two other IGERT programs on the campus.  How do we help make that happen and how can you help make it happen on your campuses as well?  We're exploring that.
		DR. LOGAN:  Okay.  And that's -- let me -- I have to just put on my engineering hat here for a second because I was at Boston College yesterday.  I met with a young woman who was studying geosciences.  She wants to go and teach and encourage people to go into STEM.  She said she knew about STEM and was talking about that.  And she asked me -- she goes, and so you're an engineer; what do engineers do?  And so I guess my thought here is that if we're going to get out there, somehow we need to be not just having them doing these science projects but maybe doing engineering projects as well because I think they learn that they are group efforts.  People say, well, I'm a people person; I don't want to go into engineering or science.  I'm a people person.  And I try and tell them that most engineers work in groups with lots of people and they actually spend far more of their time doing people related things than they do technical things.  And that message needs to get across.  But you know, probably half of us, I don't know what fraction of us, may have had some experience with an engineering project very early on with our children, which was to get the car to go down the ramp and the Cubs Scout thing.  And that's really an engineering project.
		DR. NOONAN:  Pinewood Derby.
		DR. LOGAN:  Pinewood Derby, there you are.  So is there -- do you feel like there's maybe an even lesser impact now on engineering in the STEM part than even science?  Science seems abysmal, but engineering seems nonexistent.
		DR. OLDS:  Good point.  There is a fair amount of engineering in the new science standards framework and a number of places are exploring at the K‑12 level using engineering processes as a way to teach science and math.  But it's still certainly far less prevalent than other kinds of science or mathematics.  And I think that is problematic because I know a lot of students who showed up at our institution who said, I was good in math and science; somebody told me I should be an engineer.  I'm not too sure what that is.
		DR. LOGAN:  [laughs] Exactly.
		DR. OLDS:  And some of them stay and decide they like it and some of them don't.  So thinking about, there are programs like Project Lead the Way that are designed to get engineering into the K-12 curriculum.  It's not without controversy.  But I think you'll see more of it with a new science.
		DR. KILLEEN:  Joe, can I add one sentence to that?  I was on the NSB task force that looked at the merit review and this question came up on a set of secondary criteria.  Is it institutional or is it an individual responsibility?  Should we do away with it all together?  The net -- and this is a long sentence -- but the net result of that is we absolutely should not do away with it because it has actually changed the culture of the United States to have that.  But it should be broadened from just individuals going to classes and checking boxes to more of an institutional responsibility and more of a group responsibility.  And more ways to contribute to societal good then just through education.  So all of that is happening.
		DR. TRAVIS:  I will try to call on people who have not yet had a chance to speak so I'll start with Susan Avery, who patiently endured having her hand up in the last round.
		DR. AVERY:  It’s okay, okay.  I grabbed him.  Can you hear?  Okay.  This is a very interesting topic and it clearly depends on whether you're trying to -- what you might propose for that $17 million which, depending on whether you really wanted to transform your emphasis K‑12 or undergrad STEM or grad STEM.  So let me just throw some ideas out there that I've been thinking about.  You know, a lot of inspiration for kids to go into science for STEM fields does not come through the classroom.  And so I don't know how much NSF pays attention to the fact that what you do with your summer vacations, how you participate in the science fair, what do you do outside the classroom, and infusing some of those activities more with a more structured connection between the pedagogy and the content might be one area to look at.  
		Already used for teacher prep, those who are in service who really have the capability to then take content and shape how to change business classes, chemistry classes, biology classes, and I would love to see engineering classes in K‑12, I really would, with technology.  Leveraging that might be something to think about.  
		I worry a little bit about what -- these key elements of sustainability education.  And I guess I'd like to ask you, there's two -- what are the key elements?  Part of it is in the content and part of it is in delivery.  
		Now, there are lots of things in content that are not -- that are sustainability, that are not interdisciplinary.  Okay, so when you talk about having a career in green chemistry, that's not really interdisciplinary.  But it is certainly a major contribution to sustainability.  Since sustainability education to me can be morphed into something that's very floppy and very thin across the many different things or it's going to have to be very, very diverse in terms of how you structure it.  
Now the delivery systems, though, are transformative.  And talking about scalability, that's where things like Earth Cube, the OOI, these virtual environments, getting students in the ocean without going into the ocean.  These are places where cyberinfrastructure and virtual environments, if you can get kids into those which are not necessarily in most of your K through12 schools or even in your undergraduate schools, would be something I think that NSF should think about in their things.  
		So, I'm glad you brought up institution program verses individuals.  I do think that there's a lot of opportunities there to have that strong science, strong engineering education component, leveraging that by making institutional commitments.  And it's not just giving institutions money but it's even encouraging overhead expenses to be applied and to be accounted for.  It's amazing to me how auditors can basically -- NSF taking a strong statement on that second criteria that says to auditors of institutions that this is an important and an allocable, allowable overhead expense.  So being -- that's been one of the major drawbacks in my institution in developing that infrastructure to meet criteria, too [spelled phonetically], more fully.  It's because auditors say it's an unallowable expense.  Yet, the Foundation itself is requiring it has criteria.  
		So think about how you transform, in a sense, the business discipline or the business aspects that will then encourage institutions to make these changes.  So those are just some initial thoughts.
		DR. OLDS:  Those are great suggestions, thank you.
		DR. TRAVIS:  Great ideas.
		DR. OLDS:  And I think we all are seeing and struggling with and working on the notion that in school and out of school are becoming fuzzier all the time and so how do we prepare students in that climate?  So, great ideas.
		DR. KILLEEN:  Just a point: It costs more than $17 million if we redo the delivery. 
		DR. AVERY:  [laughs]  Yes. 
		DR. KILLEEN:  The third element is another $17 million.
		DR. AVERY:  [laughs] I know.
		MS. GEORGE:  It’s a $17 million per year or -- 
		DR. KILLEEN:  Yes, in FY'13, $17 million for that second element. 
		MS. GEORGE:  And then how long is the program?
		DR. KILLEEN:  Well, they're three to five year expeditions and they can grow or change depending on what the community wants and aspires to and what it's going to be.
		MS. GEORGE:  I have an idea [inaudible].
		DR. TRAVIS:  Let me go around the table and then return to you.  Stephanie?
		DR. PFIRMAN:  Bruce was going in this direction a little bit about conducting research within NSF, about what you're doing already.  And sort of with SEES it's kind of, if you build it they will come.  And I'm just curious, who has come?  If you look at the people who are proposing, are they -- if you look at the demographics are they the junior people versus the more senior people or male versus female or from research one institutions versus from others?  What's the ethnic diversity of the people who are proposing?  Because I think when you're trying to build a work force, this would give you some indication of, is SEES going to be an attractor into STEM and to some degree the work force that you have right now, where -- how they're aligning themselves within this opportunity could give you some idea?  I'm just curious if you have any of that information.
		DR. KILLEEN:  Not enough yet.  I think the first wave of proposals came in late '10, so we'll probably have a look at them.  We can do that.  I do know one factoid and that is that the SEES fellows, the really, really, really good ones were dominated by women investigators which was maybe just an anecdotal factor, I don’t know.
		DR. PFIRMAN:  And what -- 
		DR. KILLEEN:  You should ask the question of program leads of SEES.  Please come back to that question.  They probably have a good answer.
		DR. PFIRMAN:  Because I think that would be a really interesting thing to track over time and then just see which of the programs become -- are populated with a lot more diversity.
		DR. KILLEEN:  There's affirmative in our paper that makes a hypothesis on exactly this problem [inaudible]...
		[laughter]
		DR. PFIRMAN:  Yes, I had a reason for asking that question.
		DR. TRAVIS:  Later on we’ll vote for the self‑serving, self‑laudatory best moment of the day: Bruce's question.
		[laughter] 
		It's astonishing how clever this group is.  All right, Roger‑Mark.
		MR. DE SOUZA:  Thank you.  So I have a quick question and two quick comments.  My first question is, when I look at the presentation, you talk about where the United States is situated vis-á-vis the rest of the world.  I'm sure that you have lots of examples of what has worked elsewhere and I'd like to learn a little bit more about what would you learn from that.  What is working elsewhere?  How could those be applied to what we're looking at here in the United States?  And what does that mean in terms of scalability?  So that's my quick question.  
		My first quick comment is, one aspect that seems to be missing to me and I think it's a small aspect and it's tied to work force development, that ties into my first question, is the degree to which you have been looking at how we engage international students coming in at the graduate or postgraduate level and to what degree have you looked at any policies or programs that are getting them integrated into the U.S. work force and having them serve as catalysts if they're coming in with higher levels of training in science and education?  That was my first quick comment.  
		My second quick comment, and I think this is reflective of you wanting to have your non‑traditional partners at this table to bring in some additional perspectives and advice, is prior to working at the Population Action International, I was at the Sierra Club.  And I was at the Sierra Club for four years and one of the specific interests that I had in going to the Sierra Club was recognizing that as the oldest and largest grassroots environmental organization in the United States, how does an advocacy organization like this that's mobilizing its grass‑roots use research?  How does research inform its advocacy?  And to what degree is an organization like the Sierra Club reaching out to youth and engaging youth?  And I look at these questions that you have up here for consideration and I would say, we’ve been sort of looking at these same questions when we were at the Sierra Club.  How do we think about these questions?  How do we engage youth?  How do we get them to appreciate that you can have a background and a degree in science and there are opportunities to engage and work with people if you look at different career paths?  And one of the things that we learned when we worked at the Sierra Club was that young people were engaging in new ways in being involved and in being very active.  So there are some new models out there in terms of how you engage and reach out and have young people really recognize that career opportunities that build on the scientific training would be good to look at some of those examples.  
		We also do a lot of outreach on green jobs and what it meant and what a career means and how it can be retooled.  So I think we're also looking at the green jobs movement and what that has entailed for public education of the American public, the opportunities there, and appreciating how so many young people are mobilized and enthusiastic and involved in that movement.  And that's a real, living type of movement where I think there's some opportunities for us to look a little bit more closely on the [unintelligible].
		And just yesterday -- I have a young woman from Nigeria who is a youth climate change activist in my office right now -- she was just saying yesterday to a group of funders how mobilized and motivated she is by their, oftentimes months.  So I'm just saying, let's not forget those social movements and see how we can build on what we're looking at here and learn from what those movements are doing, too.  
		DR. KILLEEN:  Great comments.  Let me try and take a couple of them and maybe Barbara can take a couple of them.
		First of all, what have we learned from international -- the international engagements?  One of the things that I think I've learned is that the U.S. can benefit from other countries' experience with integrating social and natural sciences.  In fact, the Netherlands is doing this really in a very high‑level way.  Germany as well.  Australia -- well, they have smaller communities than we do but they're more tightly integrated and we've seen tighter organizational structures.  And many of the questions earlier -- the questions were, how can we do a better job with the end to end things?  And I think we definitely stand to learn for some great examples.  
		South Africa, talk about graduate education and a commitment to transformational education.  The next co‑chair of the Belmont Forum, Albert Van Jaarsveld is the head of the South African Research Foundation.  They've done amazing things.  The Pan‑African perspective on robust education of graduate fellows in their major research, we could learn a lot on the graduate thing.  
		And then there's the comment on communities.  And your opening students to sort of the green jobs and nontraditional partners is very interesting and consistent with -- this is actually our second in a couple of days, a joint appearance before a group and we met with -- David was there -- with the liberal arts deans and directors and so on just a couple of days ago and asked the same question: Should NSF be mobilized in the community?  One of the responses was, what are the boundaries of this community?  Probably it's parents, it's schools, it's teachers, it's churches, it's green jobs and community activist groups that all are stakeholders in this kind of arena -- industry, definitely certainly so.  I think we will grapple with boundaries and what we mean by community at large.  So those are a couple of comments.
		DR. OLDS:  Just to back up to your question about have we looked at what's worked elsewhere?  Certainly we've looked at some of the countries that do much better than the U.S. on the international comparisons like PISA and TIMSS [spelled phonetically], and what we've found is there are factors in each of those places that influence to some degree why that happens.  Some of those may be importable and some of them may not and so I'm actually going to Finland in April to talk to people there at Tekish [spelled phonetically] and the Finnish Academy and meet with educators and try to learn more about why they do so well at the K‑12 level.  But I think as a kind of warning, we've seen examples of, for example, people who say, well, Singapore math -- if everybody did Singapore math in this country all our problems would be solved.  Doesn't work.  You have to take the cultural factors and lots of other things into account.  But we certainly can learn and we're trying to do that in other places and are engaged internationally in a lot of these.
		DR. TRAVIS:  Ivor?
		DR. KNIGHT:  Thanks very much.  I think I'm going to take a clue from Molly and question the fundamental assumption.  And before I do that, I just want preface, I'm new to the committee and I am a private sector person but I don't speak for the entire private sector.
		[laughter]
		And a confession: I was a faculty member, a tenured faculty member, went through the whole thing for 14 years, so I do have an academic background and so I do understand the academic side of things.  But one thing that struck me during the presentations were the term, “work force development” was used continuously and I wonder if we really understand what the work force is.  And we always try to begin with the end in mind and I don't think the end is the top of that pyramid.  I think the end is what's beyond the top of that pyramid.  Some of those people have made wise choices to get out of that pyramid because it is a pyramid.  And if you're looking at a pyramid, if you're looking at narrowing options, such as being a qualified STEM researcher, where few achieve that and there are few opportunities in that area, then maybe it's a wise choice not to go down that funnel, because you might not make it out the other end.  And any of the research graduate students I've had when I was a faculty member, maybe there were 50 of them, about 25 of them are still doing science;  25 are doing wonderful other things.  And these are people who are highly motivated and were in that -- we had captured those people.  They were research undergraduate students and they were moving on to graduate school and other things.  So I think one of the things that we have to think about and what I would say is, with that $17 million, I think Roger‑Mark was on the mark -- 
		[laughter]
		 -- is that we need to think about what are these other careers that are allied to science?  What are these one million additional college degrees in STEM going to do?  They're not all going to be qualified STEM researchers in addition to the others that are coming through the pipeline.  So we need to think of this pyramid as, what are the escape routes?  Where do they go at the under -- at the high school level?  Where do they go at the college graduate level?  Where do they go for perhaps at the PhD level other than onto a postdoctoral perennial series of jobs with data in a real faculty position?  
		So that's just something I think we need to think about.  And if we think of these nontraditional careers for STEM graduates and invest in trying to sell these ideas, because as faculty members in these institutions, the idea that they sell is themselves, and they're not qualified.  As faculty members we're really not qualified as career counselors because there's a narrowing -- it's a pretty narrow field to become an independent researcher in an academic institution or even in a government organization.  
		So the question is, what you do with that $17 million to help improve the, say, career counseling at the undergraduate level?  Where do the students go?  And even more fundamentally, what is the work force of the future for STEM graduates?
		DR. OLDS:  Great point.  And I think we agree.  It's certainly not that everybody needs to make it to the top of the pyramid.  In fact, a lot of people now are using pathways or other terms rather than pipeline, which makes it sound as though there's only one route and you go through and you squirt out at some point, but it's not necessarily planful.  But if you do pathways, I think you're looking at something much closer to what you're talking about.  There's the STEM work force, there's the STEM literate work force, many of whom have -- just about any job today requires some level of STEM literacy.  And we do a lot of work with technician training.  Our advanced technological training program is focused at two‑year colleges in preparing people for careers and the work force at that level, certainly the baccalaureate level, so that when we use the word work force in EHR, although I'm not sure this is universally true across the building, we mean all of those levels and certainly numerous options.  
		On the other hand, I think we would all agree that we could be graduating more people from underrepresented groups and women and people with disabilities, all the way along those pathways.  And that's what we really need to focus on, people who can do that and want to do that and finding ways to make that happen.  So I don't think it's an either or.
		DR. KILLEEN:  No, I don't think that.  It's true on the seventh floor of this building as well as the eighth floor.  Completely with you on this, is for all Americans.  It's public affinity and knowledge and literacy about science.  We want to help others who want to get the research cohort representative of the demographics of the country.  That was really the focus of purpose of showing the -- but not force everybody up through a channel.  This is about U.S. science literacy and tools and capabilities in all of those jobs that your bright young folks went into and beyond.  And we think that a lot to do and a lot of contributions that NSF and SEED may come.  But yes, science for all.   
		DR. TRAVIS:  Fred? 
		DR. ROBERTS:  I think Molly was ahead of me here.
		DR. TRAVIS:  I was trying to get people who have not yet spoken.
		DR. ROBERTS:  All right, well...
		DR. TRAVIS:  And then we'll get the people who have already spoken.
		DR. ROBERTS:  Okay, so I was thinking about the scalability comment.  When I think about scalability, there's always this tension between how you reach the most people on a -- is it by training teachers or is it by producing materials?  And clearly we need lots of new materials and that's a way to reach a lot of people.  But the teacher training is absolutely essential.  And so I wonder what the current thinking is in terms of the difference between those two things, And where the emphasis should be.
		DR. KILLEEN:  It's interesting, some of the conversations we've had internally.  The engineering director has emphasized materials, curricula, innovation, et cetera.  And we've had strong performance for both teacher in-service and pre‑service teacher support and retention of incoming new teachers is a very important show point.  And age appropriate, curriculum appropriate, slot appropriate materials that teachers can use in their classrooms consistent with their national standards and their state standards and their school district standards which vary from school district to the school district.  It's all very much part of our thinking as well.  So I would -- sorry, but it's both or all of the above, similar thinking.
		DR. OLDS:  Yeah, I think that's true in EHR as well.  We have programs that focus on future preparation and retention but certainly also on thinking about things like learning progressions.  At what stage should a student who's studying sustainability be able to deal with which concepts?  And then that leads to development of curriculum around those, depending on the program.
		DR. KILLEEN:  If I could add just a little point, give insight into our thinking.  You saw Barbara's big goal about the retention -- of the president's goal of a million new -- if you think about what that means, it means retaining a much more significant fraction of the incoming STEM undergraduates, which is why we're emphasizing the first and second year experience because that's when they leave.  Of the 10 who go into STEM settings, half of them don't get to the next -- to the upper division of anything.  So we're looking at retention.  We're looking at chokepoints.  And there are similar chokepoints in middle school where kids lose -- and even some people would argue third grade and fourth grade as pivotal times in the development of learners' affinity for science.  
		So we are trying to find those places in the learning spectrum where we can make the biggest difference with whatever investment we can have.  And to attract and engage underrepresented groups, we need to go where they live.  Seriously, where they live.  And in the geosciences, if you look, there’s almost an anti-correlation between the geoscience departments in this country and where the underrepresented minorities live, it's because of mining and interior.  And so we want to utilize our kids -- and that's why centers and facilities are very important places where we can access the underrepresented groups where they are, where they live.
		DR. TRAVIS:  Let me first ask our colleagues on the telephone if any of them would like to ask a question since you do not have made placards to make vertical. 
		[laughter]
		Susan Cutter?
		DR. CUTTER:  No.  I'm fine, thanks.
		DR. TRAVIS:  You're welcome.  Anyone else who has joined us?
		DR. VERMEIJ:  No, thanks.  
		DR. TRAVIS:  Is that -- Gary, is that you?
		DR. VERMEIJ:  Yes, that's me.  
		DR. TRAVIS:  Gary Vermeij, could you just introduce yourself briefly? 
		DR. VERMEIJ:  Sure.  I'm Gary Vermeij.  I'm an evolutionary biologist and professor of geology at UC Davis.
		DR. TRAVIS:  Thank you, Gary.  Jim Rice.
		DR. RICE:  I kind of want to follow up a little bit on scalability.  In listening to some of the conversation, it sometimes seems to me that the goal of broadening participation when it comes to underrepresented groups is almost at odds with the scalability because -- and again, I've mentioned this before in previous meetings, my experience in this area comes primarily with Native Americans.  They, in my limited perspective, are probably some of the most scientifically literate people, but it's in the context of their environment and not the terms that I would use as a chemist -- not the jargon, not that kind of world view.  And so when I hear you talk about scalability, that's numbers, okay?  But I don't think you're going to increase the participation of underrepresented groups with the approaches that are going to give you numbers.  That can work for the majority population.  And I'm curious if you thought about, to me what seems to be a contradiction maybe in approaches where you're not going to achieve both ends with the same methods.
		DR. OLDS:  I think that's absolutely true and that is the way that we think about scalability, in the sense that scalability is not just taking something that worked in one context and widely assuming that it's going to work in every context.  So we often say, what works?  Well, what works for whom under what circumstances matters.  So some curriculum, for example, that's -- or some approach to teaching that's very successful in one kind of university may not work other places.  And so there's always this adaptability component, too.  And we focus also in EHR and our programs on culturally relevant curricula and those don't necessarily scale from one place to another.  
		So I think we can learn from, for example, tribal colleges' undergraduate program, some kinds of things that are successful at those institutions and then think about how they might be adapted or adopted at more majority type institutions.  But it's never as simple as taking some that works one place and assuming that it's going to work everywhere else.  So that's a really an excellent point.  I'm glad you made that.
		DR. KILLEEN:  Yeah, that's a great point and it is a real tension.  I think NSF has probably done more of the prototyping, thousand flower blooming kind of approaches to some of these things in the past.  And there is a pragmatic political question, show us that you made progress.  And so these numbers are really important.  In fact, without showing progress, our investment levels are going to decline.  In fact, they have been under threat and they have been declining.  And so in a way, everything we're talking about here is protecting existing investment levels as well as building these leverage capabilities.  So we cannot ignore the larger national level outcomes.  But I think we can -- shouldn't be behind the other ones.  So I think you're absolutely right and you're right to bring that up as well because we could get readily distracted towards the metrics game entirely.
		DR. TRAVIS:  I want to go down to this end of the table.  Some of our new colleagues have their placards up.  So we'll start with Erin and then move to Carl and Joe.
		DR. LIPP:  So my question goes back to the teacher training in K through 12.  So one of critical essential items -- I don't know if this is covered or not -- but how much engagement is there with the administrative level in these organizations?  I think it's great if the teachers are trained we need to have them but if the administrators are not supporting it or engaged in it, it seems to be a fundamental lapse there.
		DR. KILLEEN:  Great, great question and I'm reminded instantly of a presentation that Barbara organized for the National Science Board where the individual opinion we're talking about, scalability and the whole thesis it was obvious from his experiences is that the teacher alone is an institutional thing.  It's like we were talking about merit review criteria and to institutions that complete wrap around it.  And there's, at least on the anecdotal level, important evidence of success where you have not just the administrators but the parents and the PTOs and the whole gestalt of the school really supporting STEM.  And that's a very exciting kind of thought because you could apply that then to regions, to cities, to partnerships across museums and universities and groupings like that.  And in a lot of our thinking actually for E Squared, we're thinking about those kinds of multi-lateral partnerships that go beyond the individual heroic thing but connects out.  So I think, if I could just generalize your comment a little bit, I think that's a very important thing.  We haven't done so much of that.  We haven't asked proposers often to really make those connections.  And of course it adds overhead and the complexity and maybe delays in outcomes, but we're definitely talking about this.  We're talking about regional workshops and new kinds of more holistic partnerships with the players in this.
		DR. TRAVIS:  If I might use my prerogative as chair to make one comment, which is that there was a program at the Department of Education that funds grants called Promise grants. which Florida State had one I was involved in, which was actually an in service training for principals in STEM education with the goal being to get them to understand the importance of deploying teachers who actually are trained in the science in which they're asked to teach, among other things.  In reviewing these developments we found them to be extremely successful in moving the haystack in terms of transforming the way the school districts start thinking about STEM in the schools.  So one thing I might suggest is that if that's deemed important, NSF go over to the Department of Education, look into the Promise program and take up the lessons there.
		DR. KILLEEN:  Just to say quickly, we've had some very exciting conversations with the Department of Education and Joe and Barbara have been spearheading that, those kind of conversations and Arne Duncan, the Secretary of Education is very, very receptive to bold, innovative thinking about STEM approaches and partnering with us more effectively.
		DR. OLDS:  Just one other quick follow‑up -- excellent point -- to the successful STEM schools report that I mentioned earlier, one of the things that we've done with that which is not typical of NSF is that we're holding a series of regional workshops around that report and inviting school administrators, superintendents, as well as teachers who don't often get a chance to interact with NSF or give us input into our programs and they have been -- we had the first one in Seattle.  It was oversubscribed, very nice turnout.  The next one is being planned in Chicago.  We're doing one in Baltimore and then one in Nevada.  So, that’s a mechanism that we haven't used a lot in the past but it's something that we're going to be thinking about because it's been very successful so far.
		DR. TRAVIS:  Karl?
		DR. BOOKSH:  I'd like to -- I have a hard time talking.  Coming over something.  But putting together a couple of -- a few points that were raised and in some previous discussions with NSF, there's always been kind of a tension between implementation and research in education.  I'm kind of wondering how you view SEES events?  This gets back also a little bit to Dr. Rice's comment about Native Americans and the numbers, and we need to see advances.  I'm seeing gains in the disability community and if you look at -- in chemistry there's a -- I believe in 2009 there was 76 PhDs in all of chemistry with a disability of all stripes.  In the Native American community it's equally very, very small numbers.  And the modeling is great with educational programs, but eventually with the implementation you say, where is this going?  And we see, like you said, the improvements.  
		But -- this kind of ties in a few questions -- as you look at a lot of the programs that are funded, there often appear to be modeling programs, not long term, and they focus on small aspects of the pipeline, for lack of a better word.  In fact, they don't work tracking people as they're passed off from one part of the pipeline to the next to the next.  There's really no holistic way of tying all these things together to see where the implementation is working, particularly with the minor, small nook communities and small numbers where success is measured in ordinal numbers, not in populations.
		DR. KILLEEN:  Another great, great comment.  And I think we could confess jointly that NSF could do a much better job of longitudinal tracking and looking at the exact outcomes, even by individuals who have been affected.  For example, we funded GRFs, graduate research fellows, 40, 50 years and each year there's an equivalently qualified group of honorable mentions that don't get -- and how do they -- where do they go?  What happens next?  We just heard from Ivor that he knows where half of his undergraduate students went.  That's fantastic.  We don't actually know that kind of information at NSF at the macro scale and I think your comment, to me at least, suggests that we -- there’s some homework that we really should be doing, particularly at this implementation modeling interface. 
		DR. OLDS:  I totally agree with that.  We're actually beginning to look at some longitudinal evaluations, and some programs are doing more in that area than others but it is something that we have not traditionally done well, and would welcome thoughts about how to do it.  But the problem is often that a grant is for three years, five years, and then how do we track the people beyond that?  And how do you ask the PI to keep track of them?  When the grant is over, sometimes they do, sometimes they don't.  So there are logistical issues but I don't think that should preclude us being able to do that kind of work and we're looking at some good examples of how to make it happen, including GRF.
		DR. TRAVIS:  Joe?
		DR. FERNANDO:  So I'm also new so I don't know what has been going on.  Since I have a project in the city of Chicago on sustainability, I kind of signed in to the teacher sustainability course this semester.  And I kind of think how difficult it is, the concept itself, how to teach these students.  It's not a simple thing.  We all talk about things but when we put some numbers, the quantitative aspect, it becomes very, very difficult.  So we started the sustainability minor this semester.  So myself and another person from sociology, chemistry, and English department, we are teaching this course.  The students are so eager.  At 75, the class is full and it is very [unintelligible] for us.  We kind of start thinking, why did I do this?  Because I just cannot connect all the dots very clearly, but it’s the nature of the new field, I guess.  
		But one thing is that students, they usually come with preparation but the students cannot kind of cut across the disciplines very well because they don't have that education kind of thinking they are all in that subject sometimes.  However, they do different subjects.  So one of the things came to my mind is that if by doing this we really have to consider some type of activity at the undergraduate level and below to students to kind of diversify and seamlessly integrate with other areas which they should be doing.  
		And also -- I have a son actually who was a graduate in electrical engineering but he decided he's going to go and teach underprivileged kids, a sixth grade science teacher for girls.  So I have been talking to him and he's kind of very dedicated for this purpose.  He said that the designer [spelled phonetically] of the center [unintelligible] economically disadvantaged, his school is 100 percent.  He's found that the biggest issue is that they don't have an infrastructure coming from home and the society, so what he does is he keeps students afternoon till about 5:00 and give them activities.  He goes on Saturdays to teach them and he has been very successful in the sense that he just got about second prize for a statewide competition in science, one or two of his students, second and third prizes, two of his students.  
		So one of the things seems to be that the commitment from the teachers.  I think this is one of the reasons coming from Finland that they also are very committed teachers.  They basically give the people who want to do this.  And to do that you have to have some kind of structure which not only rewards them, it's facilitated participation through the administration, maybe the summer salaries, some summer courses, so the NSF actually can come from universities, participating with their graduate students or undergraduate students and then the PIs interacting with schools, these type of schools, and seamlessly kind of participate in these type of STEM activities which lead to finding -- at least it paves the way for them to do these types of more complex activities.  It's not simple to -- it's very easy to teach or talk about it, but these are not the simple things, so maybe starting from the low levels and going through that will be the best.  		Just to finish -- I don't want to keep on talking -- $17 million is not much.  Maybe a few pilot projects of that type -- of different types might help. 
		DR. KILLEEN:  Thank you, that's a great, great comment.  
		DR. TRAVIS:  Okay.  We are -- sorry -- we are about an even hour.  Let me ask the woman who -- could you step up to the table and introduce yourself and ask your question?
		MS. GEORGE:  Sure.  I apologize, I don't know the proper protocol. 
		DR. TRAVIS:  You've got to punch the microphone.  Sit down and punch the microphone and share your ideas. 
		[laughter]
		Well, turn it on; don't punch it.
		[laughter]
		MS. GEORGE:  I am a middle school teacher.  I’m an Albert Einstein fellow here at NSF in the division of environmental biology.  And last night I went to the Intel Awards down at the Building Museum, and I was very struck by those awards because I teach in a high poverty district in Indiana and those students are very wonderful in what they accomplish.  They don't look like my students.  And the programs that worked -- I've been involved in a lot of programs that work with NSF and Purdue University.  The program that worked is Vision K-12 program which many of you are familiar with.  
		So I have an idea -- and a little about my background.  I am very overqualified for a middle school teacher.  I have a bachelor's degree in biology, two years of medical school and a PhD in science education.  So I think I can speak about what works.  And what I think would be a good idea to do with $17 million is to come up with 10 sites that are -- that have an ecological component in them, like an ocean coral reef site or just, you know, 10 diverse sites where you can focus and have -- say some type of a -- some type of a way that you could have universities, schools and school districts apply together.  And the university would be both the science department and an education apartment and a school district that meets a certain criteria of free and reduced.  I don't necessarily think it has to be a diverse population, because poor white kids are not getting educations, either, okay, in STEM.  And so I would just look at the poverty issue, not so much the other issue, although -- although if these sites are diverse enough you're going to get native Hawaiians and you're going to get Indians and so on. 
		The idea is to link, for the research and development core to link the science department with the education department with the school system.  Okay?  The leadership core is get those graduate students in the classrooms from the science department.  Once they team up with the teacher -- and I worked with a fellow for a year; we had a wonderful relationship.  He -- I needed a guy in my room.  I needed a guy to mentor the kids in my class, most of which don't have fathers at home.  So to get that guy in the room, he can bring in undergrad students when working on projects so that gives leadership to the undergrads.  It doesn't do any good just to bring undergrads in the science classrooms because they don't -- they need more mentoring them that.  
		And the expedition part would be those 10 sites, having the kids go out to those sites, and being a real team.  I've worked in the school for 12 years, have done a variety of GK‑12 projects and my principal was seriously disheartened when funding for that was cut because that was truly one project that worked.  And if we could morph it in some way to get that back in, that touched kids and that brought kids into the pipeline.  So -- and thank you for listening to me, and I'm sorry. 
		[laughter]
		DR. TRAVIS:  No, thank you for being here.  It's a delight.
		[applause] 
		DR. OLDS:  It's nice to have a reality check. 
		DR. TRAVIS:  This is what it's like to have a real expert talk to us. 
		I think we are at our noon time to shift, so I want to thank Barbara for coming and spending the time with us.  I'm sorry we got started late but I hope you can still make your next meeting.  We're going to have a working lunch with Maria Uhle from Geosciences.  Is that still true?  That is still true. 
Lunch is outside the doors, so you -- yes, it's extremely fresh.  You probably heard the chickens screaming as they were sacrificed.  
		[groans]
		If you're going to eat it, you have to know how it got here.  So let's take a few minutes and get our lunch but come back very quickly within five to seven minutes so we can begin.  And our colleagues on the telephone, your lunch is waiting for you here.  
	[break] 





















Working Lunch - International Activities
		DR. TRAVIS:  I think we are almost all here so out of respect for Maria's time, we'll get started.  Maria Uhle from -- I guess now the program director at International Activities and she will give us an update on international global environmental change research activities.  So Maria, I'm just going to turn this over to you.  Thanks for coming.
		DR. UHLE:  Thank you.  Thank you guys for having me.  I'd just like to spend a little bit of time here providing you with an update on some of the things that we've been focusing on in terms global environmental change research.  This is actually sort of a follow on from what I provided you with in September, but for the folks that are new to ERE I'm just going to give you a really quick overview of kind of some of the key players that we've been working with.  
		So Belmont Forum Activities, this is a group of funding agencies that came out of the international group of funding agencies for global change research, or IGFA.  They are sort of the major IPCC type countries, so Japan and Germany, France, Canada, the larger countries, got together and formed this smaller group that really wanted to push things forward in terms of global environmental change research coordination on the international front.  
		I'll talk a little bit about this new initiative called the Future Earth.  It is coming out of an alliance between the Belmont Forum, ICSU, the International Council for Science, the International Social Sciences Council, and several UN bodies: UNEF, UNESCO and United Nations University, UNU.  
		I'll talk a little bit about what IGFA is up to and then a quick overview of the Planet Under Pressure conference and the events that these groups are planning at those, and then an update on our regional networks that we have for GEC research, so APN and IAI, there's actually quite a bit that's been going on with the IAI.
		DR. TRAVIS:  You'll have to explain the acronyms. 
		DR. UHLE:  Oh, I will.  [laughs] It's crazy, but once we get there I'll make sure that you're all in the loop.  
And then I'll touch on something that we started to work with, the European Union in collaboration with NSF on our key infrastructures.  So that should take the better part of my time here. 
		So the Belmont Forum, again, is this group.  You can see there those are the members.  The key that we have here is that we also have the International Council for Science or ICSU and the ISSC, the International Social Sciences Council, as members.  So we are coming together with them to develop new collaborative research opportunities for co‑design, co‑delivery of global environmental change research that meets what we call the Belmont Challenge.  
		And the Belmont Challenge was formed at the very first meeting of most of those countries that I talked to you about just in the previous slide.  They met at the Belmont House here in Maryland under the idea of bringing a little bit more life into the research coordination that IGFA had started.  Tim Killeen and Alan Thorpe, I think, got together and decided that we need a little bit of a shock here to get things going.  So they met at Belmont and since then, since 2009, we've met five times and I am happy to say that we now have a very concrete, tangible outcome that I will talk to in just a second.  
		Those -- to give you a little bit of a briefing on this, the Belmont Challenge came out of this meeting and it's really to look at how to bring knowledge that we need to provide to help mitigate and adapt to detrimental and environmental change and extreme hazardous events.  So things like information from state of the art environment for advances in serving systems; learning more about assessment risk; impact and vulnerabilities through regional and decadal analysis and prediction; enhanced environmental information service providers to users; so how do we take the information that we have and bring that to the people who need to be able to use it?  Inter‑ and trans‑disciplinary research, which takes account -- in terms of coupled natural, social and economic systems, so not just  your general stovepipes again, and not natural scientists grabbing a couple social scientists and saying, can you do something with this?  But bringing these people together and having them co‑design the science, or co‑design the research.  We've been -- had pushed away from using the word science, but more research.  And really effective integration and coordination and how do we bring those, these opportunities to the international realm.
		Oops, the other way.
		So after several meetings and workshops and all sorts of interventions, as our UK colleagues like to call it, we came up with this opportunity call the Belmont Foreign International Opportunity Fund.  And what this is, is we are taking two broad themes, coastal vulnerability and freshwater security and we are providing an opportunity for the research community to propose ideas in a bottom‑up mechanisms, so through proposals to really start to push the boundaries in terms of co‑design and co‑production.  So this is the main focus.  Belmont is really making the mark and being different by making it so that you have to have the co‑design and co‑production.  So it's not just social science and natural science kind of parallel and then a couple of little things right across the bow.  This is actually very much together from the beginning.  
		We are proposing -- we have come up with a joint mechanism that's based on the G8 Heads of Research Councils or G HORCs and we are looking at two broad thematic areas in our first call.  The thing that we've come up with is that each of the Belmont Forum members will fund their eligible researchers, which has been more palatable than anything trying to pool money across international boundaries.  But the big thing that we have here is that it is a single call for proposals.  
		So we will open this up on April 15, 2012, focusing on coastal vulnerability and freshwater security.  Because we're using the mechanism that the G8 heads of Research Council got together and did they were very -- they're having their third call and they were very interested in sort of winding down on their third call and Belmont was pretty much taking off, so we decided to co‑brand this proposals Belmont and G8 HORCs.  
		And so we are -- they gave us the purview of deciding the call themes and we are actually going to be running that jointly with them.  We have a single website for submission.  It will be one proposal, one week PI, but lots of different partnering PIs, and there's a slew of different criteria that you have to fulfill for this.  But you need partners and if you have to have co‑design in written from the beginning.  
		So the Natural Environment Research Council in the UK is going to be hosting the coastal vulnerability peer review and then we're going to be doing the freshwater security line.  But to all the PIs that will propose to this, they will see one website.  So it's not a matter of trying to figure out where to go.  It's as streamlined as possible, as we could get.  
		So the present commitment we have right now from our 10 country partners is 17 million euros for both the themes.  The EC has just provided another 6 million euros in their Framework 7 program.  That will be leveraged with us.  So it's not within the same call.  It's outside of it, but you can link with your EC partners.  So if you want to look at it that way, it's basically 23 million potential euros for this.
		So the next step that we are looking to do is to take those types of collaborative research actions and push them toward the global community.  So Belmont got together with ICSU, ISSC and then UNEF, UNESCO, and the UNU and we formed what we call the alliance.  And basically, this is sort of going to be a strategic partnership of like‑minded folks to get together to promote international research and to co‑design this with funders, operational service providers, users of global environmental change science all together.  And a way to establish a strategy that we can work together on common priorities and basically create a space where we can leverage our existing infrastructures, leverage our existing programs, and create a great space for co‑design and co‑production of knowledge to really meet the Belmont Challenge.
		So -- I keep doing that.  So what we worked with, with ICSU and ISSC, to develop this new social framework, we envisioned it as sort of an international, multi-sector partnership where we could have collaborative research that focused on interdisciplinary and trans‑disciplinary.  We wanted to make sure that this effort built capacity in developing countries, focused on regional networks, especially those that are already existing, provided ways to generate the next generation of sustainability researchers, and really to try and enhance our mechanisms for transnational funding.  
		And this whole framework now is being developed by what we're calling the Alliance Transition Team, and there they are.  We've got 17 people from various disciplines and sectors and regions and we have -- I'm sorry?  Yeah, Peter Liss is on there.  And they have met twice.  And their third meeting will be all in the Planet Under Pressure meeting and they are really trying to design the institutional framework for this and come up with a way that will promote bottom up input and co‑design and co‑production of science priorities.  And so they're basically working a way to do this.  It's co-chaired by Diana Lieberman and Johan Rostrum [spelled phonetically] and they're sort of in the middle there.  
		But what they're really looking to do is make sure that we have a space where we're looking at an opportunity to provide research development and a trans‑disciplinary space, is what [unintelligible] keeps calling it.  We're looking to reorganize how international and global environment change research is structured and a way -- and to reorganize sort of the way of doing this research so that it doesn't promote this interdisciplinary, trans‑disciplinary research design and delivery and engagement with users.  And really, it needs to provide a step change in research funding and coordination, so this group is really looking to go beyond the traditional funders of NSF, the global environmental change groups, so we're starting to talk with development aid agencies to look at ways to partner on some of the already natural partnerships that we have in our various countries.  We're also looking to provide a mechanism where we can actually start to use the earth system knowledge that we have and bring that into everyday decision making.  And this is the task that this group has been given.  So it's not to be underestimated.  
		Okay, Future Earth right now has its own website -- and I just provided that -- that you can peruse everything.  It's got white papers and vision papers and some of the results from the various meetings and starting to provide places for feedback and interaction.
		So I said that within Future Earth and within the Belmont Forum priorities, we wanted to kind of expand the funding base.  And so IGFA, or the smaller group of countries, International Group of Funding Agencies which Tim chairs, and Kevin Noone from the Swedish Secretariat for Environmental Earth System Sciences, he's the co‑chair of this.  And IGFA has decided to kind of focus on their natural partnerships with their development aid agencies.  In Sweden, Kevin's institute and the USAID equivalent in Sweden is Sida, and so they have a very close relationship.  They work very well together.  And Sida has been pushing us to be engaged with them to figure out how we can work together to use global environmental change research into development.  And they were kind of picking up the trail that kind of stopped after Krusenberg meeting in 2005.  Development aid agencies and GEC research group got together and they talked about potential ideas to move forward.  And it kind of stalled a little bit afterwards, but this time it's the development aid agencies that have come to the table and wanting the GEC research owners to join.  And so we are working with them to make some of this dialogue start to happen.  
		We're going to focus on two different workshops, one where we bring together, in the spirit of Krusenberg 1, called Krusenberg 2, development aid agencies and the GEC researchers to come together to figure out lessons learned.  We have some good strategic partnerships; how can we make those work in other countries?  How can we make this work on the international scale?  
		Once that particular discussion has happened, then we are going to focus on Africa and AfricaNESS, which is a science plan for global environmental change in Africa.  That science plan has already been established and we're looking to figure out how to implement that.  And so that will be a discussion of how to work this together. 
		So between those two workshops, hopefully we'll have a way to move forward with that.  And we can actually start to expand that beyond just the Africa region but to our other regional counterparts that we have.
		So, all of this is actually being kind of unveiled at our Planet Under Pressure meeting.  It's in London in about two weeks' time, so it's the 26th through the 29th.  Belmont Forum, the Alliance, the Future Earth group, we all have several key events and town halls at the meeting, so pretty much every day there's something for -- that we're being instrumental in.  
		So on the 27th, the Future Earth is going to have their key event and their Town Hall, two separate events, and it'll be information on -- providing information on research themes and institutional design and getting feedback from the community on what they think their initial thoughts are and where they see good ideas, bad ideas and let them interact with the transition team and try to move things a little bit forward.  
		On the 28th, Belmont Forum is having our key event.  This is where we're going to be launching the Belmont Forum International Opportunities Fund.  So the website will go live; the text for the call will go up.  We anticipate the opening of submissions to be, at the very earliest, and we don't anticipate any submissions on April 15, but that's when the call opens and it will go until about -- I think it closes in August then we'll probably be making -- there will be pre‑proposals and then we'll invite the full proposals and awards will be made in about a year from now.  
		On the 29th, this is when we're going to have the global environmental change and development aid dialogue.  They're having a round table and an interactive dialogue.  And actually this has stemmed from our AAAS fellows, one in here, Erika von Schneidemesser, in the back there -- and Lexi Hanson [spelled phonetically] from USAID kind of found an opening at the Planet Under Pressure meeting and jumped on it.  And so it's been quite well received to start this dialogue through that.  So we're going to be moving toward that.  
		So, all of this is starting to focus on our regional global environmental change networks.  We have several ones that we're dealing with; APN, sort of Africa and Asia Pacific.  So the APN is the Asia Pacific Network and they're actually meeting right now in Jakarta.  We also have the IAI, which is the Inter‑American Institute for Global Change Research and that typically focuses on the Americas, mostly Latin America, and then we have a partner called START, the System for Analysis Research and Training.  And they focus on Africa and also the Asia‑Pacific.  
		So we have three good networks that we're working with and trying to take a lot of the regional approaches and making sure that things that are on the global scale, if they're applicable, get to the region and back and forth so that there's a constant dialogue.  We anticipate these regional networks actually playing a fairly key role in the Future Earth and how that's set up.  
		I have a little bit of an update on the IAI.  It is currently undergoing a bit of a change in where it's being hosted.  It's -- for the past, since 20 years, it's been hosted in Brazil.  And right now there is a tripartheid co‑host country agreement that's being negotiated between Brazil, Uruguay, and Argentina.  And so what it looks like is that we will have science focus in Brazil, working with their strengths at their sort of NASA equivalent, and then Uruguay will host the directorate itself and excel with a lot of the coordination from the Secretariat point of view.  And then Argentina brings to the table excellence in communication and outreach and so they’re going to be concentrating on that.  And that will be all kind of put together at a meeting of the conference of the parties which will be here at NSF June 26.  So that should be fairly well under way fairly soon.
		And so to wrap up with this, the other thing that we've been looking at is to focus on environmental research infrastructures.  The EU approached Tim, actually -- well not the whole EU but...
		[laughter]
		The entire EU came to find Tim.
		[laughter]
		And Tim went to the EU and sparked up a conversation about sharing our large infrastructures and what can we do in a bilateral sense, if you want to consider the EU bilateral -- it's more multilateral than anything.  We had several parallel projects, so in terms of space weather they had EISCAT, we have this thing called AMISR, which is an advanced -- I can never remember what this is -- incoherent scatter radar.  And they had -- we are developing our Oceans Observatory Initiative, OOI, and they have a burgeoning one in EMSO.  So there were a lot of different parallels and we thought, what's a good way to sort of move these things across?  So we had a workshop in Brussels a while ago and it generated a single call on the EU side where we worked with them and had language that said that the EU PIs would like to work with NSF or their American counterparts, they can come to NSF, and we put out a Dear Colleague letter that links that to.  So, there are about seven major proposal right now that are underway and being reviewed on the EU side and we have been able to work with the corresponding U.S. partners through ours, so, math and physical scientist, Office of Cyberinfrastructure and GEO have come together to put this Dear Colleague letter out, and we’re working together to fund things that are parallel on the other side, to make sure that we can follow through with our commitment.  We are also investigating ways that -- and I don’t want to steal Machi’s thunder, but you may be speaking about lines across virtual institutes, which is one of Dr. Suresh’s new ideas on how to stimulate collaborative research across international boundaries, through not a whole lot of money, but more leveraging and building relationships, and so a lot of these particular awards are also being looked at as potential savvies as well as the science across the virtual institutes.  So, that’s pretty much where we are in terms of all the global environmental change research activities that we have, and I’d be happy to take any questions.
		DR. TRAVIS:  Thank you, Maria.  First let me ask, Lil, are you on the line?  She was earlier.  She was earlier.
		DR. ALESSA:  I’m here.  Can you here?  
		DR. TRAVIS:  There she is.
		DR. ALESSA:  Hello?
 		DR. TRAVIS:  Lil, I can hear you.  Could you please introduce yourself to everyone, since you just joined us, more or less?
		DR. ALESSA:  Yeah.  Hello, everyone.  My name is Lil Na’ia Alessa and I am [phone connection cuts out].  I’m also affiliate faculty at Arizona State University.  I’m overseas.  I hope you can hear me.  So, it’s my night, and I am calling, and actually through my computer.  My specialties are in looking at social dynamics of environmental change, and my Western training is [unintelligible] on cognitive psychology.
		DR. TRAVIS:  Okay, thank you.  Since you are overseas and international at the moment, would you -- do you have any comments or questions you’d like to ask?  Let me give you the first option to speak.
		DR. ALESSA:  Okay, Maria, that was [phone connection cuts out] international partnership, I think one of the concerns that I’ve been hearing, that we’ve heard today, and one of the meetings I was in, was there was a proliferation of international activities.  Sustainability problems are so complicated, with the parties involved they’re so numerous. There was some concern about ships missing each other in the night, and how people were going to get access to who is doing what, and what was being generated, and it was a significant concern here, and I wondered if you had been -- if you had heard similar or consistent [spelled phonetically].
		DR. UHLE:  Yeah, I -- in fact, that’s typically a topic of conversation between the transition team members.  There are so many things that are going on in sustainability.  I think someone did a web search and it was millions of hits, and, you know, how do you keep up with anything like that?  I think what the transition team is looking to do is to kind of provide a space at the beginning where we’re working with sort of known entities, you know.  I guess that sounds kind of small step, but, you know, to bring in the partners that we know, and bring them in, and, but also to provide the space for them to bring in other partners as well.  So, to grow in a concentric way, but not necessarily try to do everything at the same time, so, eventually we will, hopefully, you know, reach out to new people, and partners, but for right now, I think we’re just trying to coordinate through the ones that we do know.  So, our UNESCO, UNEP, our UN bodies, our environmental research groups, through the different countries, and through ICSU, through ISSE, and doing it that way.
		DR. TRAVIS:  Okay.  Thank you, Maria.  David Skole and then Tony.
		DR. SKOLE:  Okay, I have six questions.
		[laughter]
		DR. SKOLE:  I want to ask you 10 questions for which I get a response.  No, I’m just kidding.
		[laughter]
		DR. SKOLE:  It’s the Bruce principle.  Actually I have one. I think this is a great thing.  This is absolutely great, if you can pull it off.  It’s going to take a lot of work, obviously, and international dimensions are always more complicated than just working here in the U.S., but I noticed you said that you were going to link with UNEP and development agencies, and I couldn’t imagine a more dysfunctional group of organizations to work with, from the -- how do you plan to mitigate -- in all seriousness -- how do you plan to mitigate all those issues that they have, themselves?  Like for instance, UNEP itself doesn’t really have any money.  It has to go through Jeff [spelled phonetically] or somebody else for that.  So, you can’t really make any kind of hard commitments for anything significant.  USAID is, you know, well, you know.  So, how is it going to be pulled off, because this is so...
		DR. UHLE:  You want to answer that, Tim?
		DR. KILLEEN:  Can I just -- let me just give it a try.  I mean, what you’re seeing here is an honest attempt that may, who knows, to actually create a functional, international funding vehicle that works, and we’re very excited with this release that’s coming up in a couple of weeks, because it’s the first time really, I mean, can you give me another example of where all of those countries are cofunding a research program in an explicit way with a unified call.  So, the hope is that this will be a action-oriented agenda, that will bring in its weight, some of the other, less, kind of functionable, ceremonial groupings with their logs and maybe to some extent their dollars or Euros in order to move the ball down the court, and that’s the reason the Belmont Forum was activated, because the preexisting constellation was in place, but not doing much of anything.
		DR. UHLE:  And then, if I could just follow up on that.  We are also looking, when we’re working with UNEP, UNU, UNESCO, those groups, we’re actually working with their projects that they have set up, and so we’re not trying to create new things.  We’re actually trying to leverage existing opportunities with different groups, such as like SEECAS [spelled phonetically] with the food security.  Those are the kind of things we want to link those sciences together.  So, not create a whole new set of programs, but link the right people together that want to work together, and not try to force them, but if there are things that they already have and they can bring to the table, fantastic.   And if we can provide them with a little bit of seed money, or extra funding to do travel, or whatever they need to do to get things done, that’s the kind of thing that we’re going to step forward to do within that.  So, we’re not trying to kind of dive in and, you know, get over our heads in terms of UNEP and UNESCO, and all their programs, but sort of cherry picked the ones that we know we can probably work together well with.
		DR. TRAVIS:  Tony.
		DR. JANETOS:  So, I’m going to echo something that Dave said, and I’ve got a couple of -- one is that as soon as you open up a call, you’d better be prepared for something like 500 or 600 proposals at least, because while the institutions may get stalled [spelled phonetically] for the last 10 years of figuring out how to do this the research community has not and, you know, they’re -- probably everybody in this room has had projects with one or more development agencies, including several we didn’t mention, and, you know, both in the U.S. and abroad, and so there is already a community of researchers who think they know what to do, and really have thought deeply about a couple of the scientific interests with developing.  The second thing is that on that list, there were two characteristics of the list that you showed, organizations that -- I think were sort of a half a dozen organizations on the list, Belmont Forum, UNU, et cetera, et cetera, five of which were -- one of which was source of funding and five of which were [unintelligible] for funding, and that’s -- you really need to be careful about how that’s managed.  So, SEECAS, for instance, we’ve worked with SEECAS.  It’s a great organization and, but they get their funding from the foundation community, and that brings up the second point I want to make, is again, as I look at list of six and thought about what you were saying about sort of delivering science for achieving both scientific goals and development goals, which I completely agree with.  I look at that and started to wonder, okay, well how does civil society play?  How do the NGOs play?  How does the private sector play?  Because the list gave me -- the list just leaves the impression of governments, and in many parts of the word, that actually won’t get the job done, where civil society actually provides the framework for actually achieving goals. And so that’s something I think to keep in mind as proposals, as calls get written and proposals come in the door, that there is a place for other kinds of institutions to play in a constructive way.  And then I guess the last thing, it’s a four corner offense, but I’ve only got three corners, is that the -- it’s a fantastic goal to try to, in particular for this transition team, to try to, in a sense, realign the various ICSU, et cetera programs, but something’s going to have to fall all off the table, and so how you manage that process, or how the group internationally manages the process, the inevitable unhappiness from the people who fall off the table is going to be really, really critical to think through.  I don’t know what the answer is, but it’s just really critical to think through.
		DR. KILLEEN:  Well, these are great cautionary notes and we’re all resonating exactly with them.  The thing about the Belmont Forum, it does bring together the major funders, global environmental change research in the world.
		DR. JANETOS:  That’s the source.  Everybody else --
		DR. KILLEEN:  Yeah, but there’s -- as I pointed out earlier, there’s probably $500 billion in research capability in those agencies.  So, this -- they have a strong voice, and so the other folks are less.  So, preserving that kind of influence of that Belmont Forum group, I think it’s important, and frankly NSF has invented this, and so NSF has leverage, extraordinary leverage into this international community, through this whole process.  Now, the ICSU configuration is painfully going through a revision process.  It’s three years into that process now and they have websites.  They have young investigators.  They have visioning statements and papers in science magazine, and now it’s called Future Earth, and there’s been I think a painful convergence, somewhat painful, although some are exciting too.  So, with the unified vision of goals, environmental research with this co-delivery code, prodded into action by the existence of its funders looking over the shoulders and saying, “Hey, we might be interested in...”  So, it’s been actually an interaction already.  Now, development aid agencies is already another whole category of potential funders that have historically kept themselves away, really, from the global environmental change, but that is an opportunity as well for augmented funding.  But what’s true to say, it’s just like the USGCRP comment you had before.  This is going to require more, not less, money, and more, not less commitment, and more willingness to partner.  Not less.  And staff time and a  secretariat.  Now, one thing we’ve got going for us at NSF is Maria Uhle is the program manager that funds the secretariats of pretty much all the ICSU programs today.  So, she is the program manager for the secretariats of these programs, and so there will be a Future Earth secretariat funded by GEO within NSF, and Germany, and probably some other players as well.
		So, there is a purse strings element here that’s pretty significant and a little bit sobering, which is I think what you were getting at.
		DR. TRAVIS:  Roger-Mark?
		MR. DE SOUZA:  Thank you.  So I’m a new member of the committee and when I got the invitation from Liz, this is one of the areas that I specifically asked about and I’m particularly interested in.  So, I was very glad to hear the full range of what you bring.  A few questions, and as a new member of the committee, how are we as committee members kept abreast of what’s happening with regards to these effort, and are there opportunities that you would like us to be promoting these efforts to, or talking about them?  So, for example, I head off to Brussels this weekend and I’m participating in a high level expert forum on sustainability and Rio+20 with all the European partners.  So DFID and a number of others are going to be there, and I’d like to be able to mention this.  If we have talking points and anything you would like us to talk from, to point some of our existing partners in your direction, you know, I think that’s probably something I am happy to do if that’s within the purview of what we should be doing here.  
		I will be presenting a paper at the Planet Under Pressure conference, and the session is being organized by the Climate -- CDKN, by the Climate and Development Knowledge Network.  So we certainly should coordinate and think about what’s going to happen when we’re both there.  I don’t know if you were in [unintelligible] with the British Academy or the Royal Society, but -- and we could talk about that.  They’re convening a two-day workshop on sustainability for Asia, post-Planet Under Pressure Conference, so we could talk a bit more about that.  So, a couple of quick questions, and I wanted to build on Tony’s point about engaging end users, and I am wondering to what degree you have thought about actually having the proposals about methodologies to engage policy makers, if you already, you know, if that really is an intent, and I’d love to hear a little bit more about your plans for Rio+20.
		DR. UHLE:  All right.  Well, thank you for that and I will definitely take you up on your offer.  I think that will be fantastic.  We have some talking points that we can provide you and I’m happy to provide you with this slide, if you’d like -- 
		MR. DE SOUZA:  Sure.
		DR. UHLE:  -- to advertise our launch event anyway.  So, in terms of the user engagement, we are -- I have to admit, we struggle with that, and I think we are working with the transition team to come up with ways of doing that.  In our call for proposals, we’ve been asked to provide co-design through natural and social sciences, and end users, and that engagement, and that’s part of the requirement to do this, and it’s actually one of the review criteria, is how well engaged are these, and they’ll be judged on that.  So, we’re making small steps, but if you have examples or suggestions on, you know, how we should start to address those kind of things, I am all ears, because we -- I would say as a -- in a science funding agency, we’re not the greatest at doing that, and you know, here we’re the ones that are writing the solicitations, and that’s actually sort of what the idea behind the alliance was, is that when we put these call together, we make sure that they’re working with other -- working from other viewpoints, and I think with the current members that we have, you’re right, Tony.  We have funders and a bunch of sinks [spelled phonetically], but we’re also hoping that those connections to their funders, bring them onboard as well, and we’re hoping that the alliance actually gets bigger.  Well, I don’t know how it will get bigger, but more involved in terms of hearing voices from other perspectives, and that’s sort of what the -- because right now, that’s just the current membership, and that’s not going to work for us.
		DR. KILLEEN:  But the alliance is a little bit like the Wizard of Oz, right?  He’s behind this --
		DR. UHLE:  Yes.
		DR. KILLEEN: -- pyramid, doesn’t really -- it’s got this formal membership, but really it should grow with civil society and with -- but, who those people would be and should be, representing international civil society is not a trivial question, and would they show up, and then can they participate, and so, we’re having site meetings next week or week after next, with exactly this topic in mind.  Who would be the right people to serve on such a body to represent those international communities, and so I appeal to the, you know, Tony and others, give us your ideas of how to do that, because otherwise it is a collection of preexisting players that have not worked together before in the past, but the influence of this group is at least potentially extremely high.
		DR. TRAVIS:  Susan.
		DR. AVERY:  This is huge project in terms of governance.  I guess I’d like to follow up a little bit on -- it’s already been raise as cautionary words, you say here that, I mean this whole thing of global sustainability, new knowledge towards solutions, yet inherently it seems to me that your solutions -- your solution piece is in these UN organizations, and I guess I’m wondering why you haven’t engaged for these international coalitions of businesses that are now being developed.  So, for example, the World Ocean Council is a group of industries and businesses that rely on ocean and its future environmental sustainability.  Very much looking at industries that are looking at green industries -- or blue industries, which is saving the ocean, and so I guess when I think of solutions, I don’t necessarily immediately think of a UN organization.  They may use environmental data, but it’s environmental data is to write reports, not necessarily to get those reports into action.  I guess I’m being a little bit cynical here, but, so I’m just trying to think.  Who are the real active players that are going to take this information and really come up with solutions, and get them into that space that we want to be, and so I was just thinking that [unintelligible] can look at the organizations of the pilot sector that may also be funders, special funders, rather than potential needs of funding, and I guess and part of this as well, through international research components, which you need in a lot of these environmental solutions, are observing networks and systems, and there’s an awful lot of grass roots internal coalitions in the research community that are trying to piece together observing networks, and the answer is pretty well covered, but I mean in the land-based ecosystems and in the ocean, that perhaps -- I’m not sure how they’re interfacing into this framework.
		DR. KILLEEN:  These are just great comments and suggestions.  You know, I think we have to recognize that this has never been done before.  You know, ICSA invested for a long time.  That’s been a way to convene academia around projects.  We fund secretariats, and they write glossy reports, and launch projects that then we fund through PI proposal pressure, but this is unlike that.  This is a different level of meta-organization, and so I think we now -- I don’t think nobody knows how to do this yet, and your suggestions are really interesting, and insightful.  Obviously, you can’t make it a grab bag of a camping arrangement, where everybody can show up with their special interests and their special communities, but it -- and it needs to be action oriented, and that’s the reason this has gotten off the ground.  Belmont Forum is not an MOU in the governmental organization -- doesn’t have to -- we can align and do, rather than wait to plan and get permission.  So, it’s -- and to lose that by adding layers and layers of governance would lose its nimbleness which it’s now established.  So, it seems that we’ve got the ball rolling.  We’ve got this first call, which will be -- I think will get people’s attention, because can you explain -- can you give me a precursor to that?  I don’t think so, and then if we went next year, on forestries led by Brazil, on cities led by Japan, and on arctic led by Canada, and research infrastructure.  So, it could become a mechanism, but the alliance is still this behind the screen, nonexistent body that doesn’t yet fully represent all of these stakeholder bases.  
		How to get there from here, we could really use the help of this committee.  People thought about this a lot, how to get there, because we do have influence out of NSF on populating that group, and setting the agendas, and calling the meetings, and so we should use it intelligently, and not just in a haphazard fashion.
		DR. TRAVIS:  Norine, and then Molly.
		DR. NOONAN:  Thanks.  Hey, Maria, could you 
		DR. TRAVIS:  Microphone, please.
		DR. NOONAN:  -- oh, sorry, sorry, sorry, sorry.  Could you talk a little bit more about IAI --
		DR. UHLE:  Sure.
		DR. NOONAN:  -- because that was one of the things I think that’s sort of went right by there and whenever I hear about an organization reorganizing in a way that seem to sort of split it up, I get concerned and I’m especially concerned about how those dispirit pieces now are actually going to work together.  I mean it had been working, I think fairly, I mean at least working, or not.  I mean maybe -- can you tell me a little about what the genesis of this was?
		DR. UHLE:  The science that has been coming out of IAI has been good.  I mean you can’t -- there’s no question about that.  They have, I think most people would hold them up as probably the example of end to end, you know, bringing science to policy and decision makers, and those at times, and building networks.  The issue that was brought forward is that the directorate is housed in Brazil and Brazil has different laws that make it difficult for the directorate to run efficiently.  The, for example, their banking laws make it so they have to do transactions in cash.  They were robbed at gunpoint.
		DR. NOONAN:  Oh, dear me.
		DR. UHLE:  Yeah, they’ve also had their -- all of their staff has been fired and rehired several times a year.  There is one person at INPE [spelled phonetically] whose sole job it is to deal with the IAI issues to the ministry, and there were a lot of things that were set up and agreed upon, that were never carried out.  So, this basically started this discussion that we should have an open call for post-country proposals.  So, we did that at the last conference at the party meeting, one prior to this one, and three countries put in bids, and we have now gotten to the point now through different negotiations at State Department level, that we will entertain a tri-apartheid proposal where the actual running will go to Uruguay, where the laws are very different than Brazil, 
		DR. NOONAN:  Hopefully they have like armed guards that can protect people being held at gunpoint. They don’t need cash.  
		DR. UHLE:  They don’t need cash.  They can bank in different currencies, all sorts of different things.  So, the actual logistics are much easier in Uruguay than they are in Brazil.  Brazil will remain as part of a science stronghold, because of their expertise that they have in climate and climate modeling, and then we already had the relationship with Argentina.  They were providing public -- 
		DR. NOONAN:  Communication?  
		DR. UHLE:  Thank you.  Which I can’t do right now -- communications and publicity, and outreach, and things like that, and they had already had that set up, and so that was sort of how this is all going to -- so, yes, nobody, I don’t think, is really, you know, the red flag does go up when you take something from one central and turn it into three, but I really think that this solution is probably the best that we could put forward at this time, so...
		DR. TRAVIS:  Molly.
		DR. BROWN:  Hi.  So, I’m interested in the idea of co-design and co-production of a research agenda, in particularly, when you link it to development and development agencies who, needless to say -- thank you, David, for pointing this out -- are one of the worst in responding to the actually needs of people who they’re developing.  Think of all the participatory research, you know, and I did study a decade ago, where I went and looked at all the participatory rural appraisals that were done in Senegal.  I got 100 of them.  I read every word and I did a textual analysis, and basically what it said is that, you know, here is a water.  Here is the research.  Here is the program.  It was for building, you know, putting in wells, and you read that participatory rural appraisals from the villagers and they all said, “We want a school,” and of course they got a well.  So, this is really, you know, when you co-design it depends on who’s in the room, what it’s for, and the agenda of the organization paying, all the rich Western countries who have money, usually represented very highly, and the people who actually need the research, you know, the poor people who aren’t participating in science, which we said are not in the room.  So, it’s -- I think it’s really hard to really -- although I think it’s very important to co-design across disciplines.  So, there’s also about other power structures and issues of non-representation, which are critical to acknowledge, and this is something that the NSF can do through its education -- I think that the diversity of voices and the diversity of opinions can be brought forward, saying, look, you know, are dealing member where 80 percent of these people who are white male, upper middle class types, in both Europe and the U.S., right, and so who is it for and what kind of -- I think some of that discussion has got to happen, but I know Diana Lieberman.  I know she’s aware of it, but she can’t do everything, right?  
		DR. UHLE:  Do you want to say --
		DR. KILLEEN:  These are really, really insightful comments for this committee.  So, we’re just -- we’d love to just go into retreat with you all and try to figure out -- try to govern this monster that we’ve created, but there are some bright signs.  First of all, if we don’t do this nothing’s going to happen, okay? 
		[talking simultaneously]
		No, but if the international research community doesn’t work together and doesn’t interact with the government agencies, you’re never going to have that partnership effectively working, but NSF, we’ve made a lot of progress, largely through OISE, we have a new MOU with aid and there are several projects that are being funded.  We’ve had program officer go on trips to Africa to look at interactions.  The head of USAID is Rajiv Shah, who we think very highly of.  When he was at USDA, he came in on SEES for example, as the chief scientist at USDA, of agriculture.  He partnered with us on the water solicitation, on the modeling solicitation for SEES.  So, we have a really good partnership with USAID that we’ve not fully mined yet.  There are good examples internationally.  Sida in Sweden is working well.   The Germans are working very well with their development aid agencies, particularly in Africa.  So, there examples of -- Krusenberg 1, as Maria pointed out, was a meeting, and then it didn’t lead to anything, but if that could be done, even marginally, even at 5 percent efficiency, frankly, would be worth doing, even at 5 percent efficiency.  If it could be done at a higher level of efficiency, it could be actually transformative, if you think about it, because of the pockets of the development aid agencies the needs that are out there.  Then these international regional networks are good.  We had to share the dirty laundry with Norine about the banking laws, but it actually is a very effective regional network that we’ve been funding for many years, and we’re going to continue funding because it gets very highly reviewed.  So, we have examples of things working reasonably well and we have now a new constellation of funders who are meeting regularly, get to know each other, which is very important, and we have some interfaces with the development aid agencies, and clearly the problem space is not going away fast, and I think what Tony said is absolutely true.  The research community is ahead of this whole apparatus, because the whole apparatus has been pretty stiff, and ceremonial a little bit, and so maybe the optimist, maybe this is the time to actually move it more rapidly.  At least the Belmont Forum thing, which is pragmatic, what are the research agencies going to do next?  It’s very pragmatic.  It’s not a strategic plan or vision.  It’s what are we going to do next and can we call [inaudible]?
		[talking simultaneously]
		DR. KILLEEN:  You’ve really honed in on the essential challenges here at this international -- very quickly.
		DR. TRAVIS:  Let’s have Fred, and then David Skole.
		DR. ALESSA:  Tim or Joe, is this a good time -- are we starting the next presentation?
		DR. TRAVIS:  No, we’re still having questions from people around the table, for Molly and Tim.   Maria -- I’m sorry.  Molly’s got her placard up, I’m sorry.  I’m reacting.  Go ahead, Fred.
		DR. ROBERTS:  So, I wonder what the relationships are here with China.  Are we getting any kind of pushback of the kind that we’re getting from Congress about not wanting to work, you know, not wanting to help the Chinese?
		DR. UHLE:  Good question.  I knew you would give that one to me.
		[laughter]
		DR. UHLE:  We actually have -- China is a Belmont Forum member.  So, the -- at the National Science Foundation of China is a member.  At this point, they decided that they were going to wait to see how this first call for proposals went, and then decide really how they were going to engage in the second.  We had unofficial nodding that they’re interested in e-infrastructures and Arctic, what was the other one?  Erika, do you remember?  Oh, yeah, that’s right, the urban/rural transition, and so those are the kind of things that they’re -- but I have a feeling that once this first call goes and we kind of figure out what all the bumps and little issues that we’re going to have are smoothed out, I have a feeling that they are going to be providing some access for their scientists.
		DR. TRAVIS:  David.
		DR. SKOLE:  Okay, thanks.  I didn’t want to be too negative about this.  I think it’s a great thing.  I just am a realist, of course.  So, I didn’t want to get everything off on a spirit of malaise.  So, if we could pivot a little bit and really ask questions to Tim and Maria, what, you know, what can we do here in this Advisory Committee?  I honestly think it deserves more than just a session or at least a longer session than we have today.  I think there’s a lot of facets to this that this group could add discussion on.  It’s complicated, so there’s a lot of different things.  So, the question is, for you two, and maybe also for Joe, you know, where do we best make a contribution to making sure this goes?  I will say this and I will be happy to make a -- offer a question to the director in our session on this topic, and I’d be wanting to question can we ensure that the next AD puts us on the top of the list in terms of priorities, and that’s my view, and I think what this committee should and could be a strong advocate for that kind of recommendation, should we all agree with what I just said, but I can’t drive that agenda by myself.  I think it should because he’s come to us many times, talking about his interests in increasing the profile of NSF in terms of international, and this certainly does that, and NSF can carry a tremendous amount of credibility and weight internationally, in ways that maybe other organizations can’t.  So, what can we do?  
		DR. KILLEEN:  Well, let me think out loud a little bit, because I am a little bit surprised at how kind of you’ve gone like an Exocet missile on the very sort of the nerve endings of this whole thing.  With all of the comments written,  I don’t take them as malaise, because they’re really -- you know, how do you do this?  First of all, I think we declare success in getting international funding agencies to co-fund and co-deliver things with real money on the table, and that’s not a shimmer; that’s happening.  So, just what can we build after that, and the other thing that I think has been successful is that ICSU has gone to a labored, long process to revision its future with the concept of end-to-end science and society relevant science at the core, building up its prior success.  I think the problem there is, you kind of enumerated already -- so, some really deep thinking about how to organize this alliance that we pretty much share, right, the drafts and can call the meetings, how to organize that so that it does reflect civil society in a useful way, an honorable, real way, how it can interface -- how the ICSU exchanges can be stewards so that they’re not as painful as people fear they’re going to be, and that actually there is more resources brought to the table rather than fewer, and there are winners and losers.  How to do that, I think is still up for air, and there’s a lot of nervousness and a lot of -- I wouldn’t say foot dragging, but it’s certainly concern about restructuring the international -- and then I think the development aid agencies, how and should that be done with a big Krusenberg 2, and if so, how would that look?  What would it look like?  Does the committee want to get involved in the agenda setting of that meeting?  
		You could take, I think, you could put an I in your name easily and start to take this on as a set of strategic challenges for the world in terms of global environmental change research, and how it’s projected out.  I think it does depend on the next leadership of GEO and whether Dr. Suresh takes full ownership of this agenda as well, so I think that was a very insightful comment, but the opportunity space is there, but at a minimum, I think the Belmont process is successful in coordinating international research opportunities at a more profound level, and the minimum you could do is kind of give us advice on what the next topic of interviews would be.  How should education show up in that space?  How should -- are we forgetting something?  Is there something on forestry work that is needed or is there a topical area that, you know -- because the way this works is a country says, “We’re interested in X,” go around saying, “Anybody else interested in X?” and if there are more than three, it’s a go.  It’s as simple as that.  So, when Brazil says, “We’re interested in biofuels,” seven or eight countries said, “We’re also interested in biofuels.”  So, they’re setting up a workshop and they’re ready to go.  So, there may be some missing elements.  So there may be a tier strategy, but I know Maria and I would be very grateful for strategic thinking about the governance issues that, you know, too, you know, she went right there.
		DR. ALESSA:  Hey, can I --
		DR. TRAVIS:  Yes, Lil?
		DR. ALESSA:  Sorry, you guys.  This is so awkward.  You know me.  I’m like, I have to see you guys.  One of the things about working with the Aid -- International Aid Agency, it’s extremely powerful and very exciting and parallels to many of the conversations that are happening here.  In fact, there is a -- we’re in process of structuring -- exploring structure to save sustainability knowledge; place-based knowledge, working with the global population with their deep knowledge of the areas, and anchoring that knowledge [unintelligible] so that it’s [unintelligible] most successful, and that’s -- so some of the things I was hearing Maria say are really exciting [unintelligible] powerful, coupling with that place-based knowledge, and I think that could be one of the structuring elements to consider, but how do we make sense of this -- everybody jumping on the wagon.  But if we do it as a locale-based, regional-based -- knowledge is held in these regions and the knowledge is interdisciplinary, but what is shared is that place; so the people there can use it, the science is relevant to the -- which is interesting for those dynamics, those sociological dynamics.  And it could be scaled up to the regions, but not go too big, so that we can acknowledge that it is really useful or applicable in a specific case.  Sorry, that was a ramble, but I’ve had wine [spelled phonetically].  Does that make sense?
		DR. KILLEEN:  Yes, thank you, Lil.  I wish you were here with us.
		DR. ALESSA:  I do too.
		DR. TRAVIS:  Let’s turn to Ed Miles for our last question/comment on this topic.
		DR. MILES:  I’ve been silent deliberately, because I spent a lot of my life --
		DR. TRAVIS:  Microphone, please.
		Dr. Edward Miles:  Sorry.  I spent a lot of my life working on stuff like that at the global level and at the international, regional level, and I don’t see the kind of corrections of problems sustained over time, and I would want to know if I were next director of the foundation, what’s the tradeoff between the big programs you’ve described here and this one?  How much effort are you going to have to put out at the international level, to get what measure of return compared to the big stuff you want to do here, and what are you assuming about continued funding, and the political support to get this job done?
		DR. KILLEEN:  Well, I’m just being honest, okay, rather than bleak.  At NSF we have an Office of International Science and Engineering.  It’s about $50 million a year activities.  It’s form and function of under discussion now.  So, it will probably change its function a little bit and its form.  It’s had a fairly traditional kind of approach with desks for regions and countries in support of VISAs [spelled phonetically] and we’re now at the senior management level, talking about a strategic framework for international science, and engineering, and Dr. Dilworth will talk about that.  She’s not in the audience, but she’ll be visiting with the committee tomorrow.  So, it’s a good question for her.  So, we have an OISE that is not really developing Belmont Forum kind of things.  It’s managing interactions and collaborations across the broad waterfronts, very successfully over a long period of time, a lot of expertise in that group.
		There is an individual directorates that have got some things going.  For example, our thing with the European Commission.  You know, it’s obviously led to leverage funding, and it’s relatively easy to do and so on.  Within the geosciences, which is where Maria sits, our international budget is something of the order of $910 million, order of magnitude, and it supports IAI, START, Belmont Forum secretariat, the Future Earth secretariat, the Alliance secretariat.  We are the Wizard of Oz, actually, and many programs to support IGP, stars, and the constellation and things.  So, GEO has historically had that role.  NSF GEO, starting with Bob Corell, who’s really been very engaged in maintaining the global environmental change international systems, and we will continue to do so into the foreseeable.  I think all of that is sustainable.  Everything I’ve just said is sustainable.  What we’re now seeing though is, you know, what Susan sees, is [unintelligible] she called it huge or gigantic or something in the governance structure.  We see our influence first and fore in the international community, I mean people are waiting for the U.S., and they’re waiting for NSF within the U.S., and they’re waiting for us, and Maria, and the U.S. to show a little bit of leadership, and that little bit of leadership can get engender a lot of support and participation.  
		Now, a lot of the comments here are being, well, you know, these partners come with these problems that can be managed partnership, and it’s true.  We can’t grow the complexity of the interfaces and manage it, probably optimally.  So, we have to be very, very careful about what we take on in terms of complexity of the numbers of sheer numbers of partnerships and the events, and so on.  So, but I think we started out with this pragmatic core, Belmont, which is worked well.  We need at least six months, and people know each other, and that’s an engine.  To do this really well, we’ll probably take it another level.  Another level, maybe in order of magnitude to do greater and this might be a conversation with Dr. Suresh to say, “Well, look, if you want NSF to lead internationally the biggest issue of the 21st century, this is what it’s going to take.”  And it’s going to take the governance question being addressed.  It’s going to take the interface questions being -- take the questions civil society and the education questions I know Stephanie’s going to ask about, and all of your questions, and commitment, and energy, and people, resources, and an eye on success, and that we have that opportunity.  We actually have that opportunity to go forth and do that, but I think in the meantime, we can sustain a carefully manageable core of it.  I do think we can do that.	
		DR. MILES:  If I may, Mr. Chairman, I think you also need to ask yourselves, how far do you think you can go, if you’re allowed to go at the international level?
		DR. KILLEEN:  Those countries will follow the lead of the U.S. today.  Three to five years from now they may not, because there are other players and the other players have more money.  We have influence and some credibility, and a lot to offer in terms of vision and so on.  So, I think this international community is looking to the U.S. and Europe, and UK in particular, within Europe, but France and Germany goes behind, and then everybody wants the BRICS countries, and they’re now participating fully -- So, I think the U.S. has a leadership mantle that might be gone in 10 years, but just because of the advances of international science.  That’s how I feel.
		DR. TRAVIS:  Stephanie, for the absolute final definitive last question.  And then we will move onto, immediately to the next part of our agenda.
		DR. PFIRMAN:  Okay, that goes exactly to what I wanted to say, so that’s great.  What if you sort of turn this upside down and you, in addition to these, you know, nationally funded, you know, projects, you also put out for each of your themes a challenge.  So, you would put out a challenge of key challenge questions and people could apply to have certain things be addressed, and this would engage people, and it could engage business related to the theme of, you know coastal issues, or changes in the arctic, or whatever, and then you had a second round where you then get prize money for groups, or individuals, or whatever, that actually, you know, solve the challenge, or address the question in some innovative way, and that way, what you would do is you would, you know engage many of the sectors that we were talking about here today, and it would be something that would stimulate a lot of thinking around the world about the topics, and I think it could be really exciting to see what would emerge from the different people who are not sitting at the table, as how they think they might address some of these questions, and also what some of the big questions are.
		DR. KILLEEN:  Good idea.  Thank you.
		DR. TRAVIS:  All right.  Let’s move on.  Thank you, Maria, for coming and spending the time with us, and answering all of our questions as best you could.  So, we’ll move right to the next point in our agenda, which is a fairly extensive meeting with the SEES panel, and Beth is distributing the placards.  And we’ll have a presentation from Jessica Robin, is that true?
		DR. ROBIN:  That’s true.
		DR. TRAVIS:  That is true.  Jessica, you are here, okay.  It is true.  So, I’m sorry.  Please, step right up and  sit behind the placard with your name on it.
		[break]
























Science, Engineering, and Education for Sustainability (SEES) Panel
		DR. TRAVIS:  so, let’s begin by asking our panelists to introduce themselves and go around that end of the table, and -- yes, yes, that would be a great idea, Joanne.  Thank you so much.  That’s the kind of leadership we’re looking for.
		[talking simultaneously]
		DR. TORNOW:  Thank you.  I’m Joanne Tornow.  I’m the deputy assistant director in SBE.
		DR. WINGFIELD:  I am John Wingfield, the assistant director for biological sciences here at NSF.
		DR. DILWORTH:  I’m Machi Dilworth.  I’m the director of the Office of International Science and Engineer.
		DR. PLATZ:  Good afternoon.  I’m Matt Platz.  I’m the Director of the Division of Chemistry and the director of Mathematical and Physical Sciences.
		DR. ROBIN:  Good afternoon.  I’m Jessica Robin and I chair the SEES Implementation Group.
		DR. TRAVIS:  And I think, Jessica, you are going to take the lead, at least, in the initial presentation.  So, I will turn it over to you.
		DR. ROBIN:  So what I have here is just a very short presentation.  I know some of you on the committee are very well familiar with SEES.  Some of you are new members and so I just wanted to provide a very brief overview of where we’re at with SEES, and then we will open it up for questions and answers from the panel. 
		Okay, so SEES is a portfolio of interdisciplinary research and education programs that we run throughout the foundation.  It was established in FY 2010.  It’s a cross-directorate NSF investment.  It’s a portfolio of existing new and upcoming programs and I’ll go through that shortly, and all programs encourage a system-based approach of how we do science and education, and it highlights NSF’s unique role in terms of all the funding capabilities, disciplines that we fund here throughout the foundation.  I keep touching my speak on and off, sorry.  
		So, we have a mission statement to advance science, engineering, and education, to inform societal actions needed for environmental and economic sustainability, and sustainable human well-being.  We have three goals for the program.  First is building a knowledge base and we support research in education in many different areas of sustainability science.  Our second goal is to grow the workforce of the future.  We recognize that we need a new generation of researchers to tackle these global problems and all of our programs really emphasize that, and then third is forging critical partnerships, both domestically as well as internationally.
		So, the first two years of the program, FY10 and ’11, we had five new programs that we rolled out, Ocean Acidification, climate change education, decadal regional climate prediction, using earth system modeling, what we call EaSM, dimensions of biodiversity, water sustainability and climate, WSC as we call it, and then we had a SEES track in our existing research coordination effort program, and we also added additional funding to our longtime existing dynamics of coupled Natural and Human Systems Program.  And then last year, we rolled out three new solicitations that came out in August and September, the SEES Fellows Program, the Sustainability Research Networks Program, and the Sustainability Energy Pathways Program.   Also, our partnerships for international research and education solicitation, which is run out of the Office of International Science and Engineering, had a exclusive SEES focus in this round of competition, and we continue to run the five, what we call, climate-related competitions, with CRIs, as I mentioned in the previous slide, as well as the RCN SEES track, and the CNH program with additional funding for SEES projects.		
		Just to give you some initial statistics in terms of the funds, to seek solicitations, for the year one and two, we had 719 projects were committed those five new programs we rolled out on the climate-related initiatives.  Of those 719, we had made 113 awards, which totaled $99 million in funding, and I want to mention that $19 million came from the U.S. Department of Agriculture and the Department of Energy.  They partner on the EaSM solicitation and in this round, the water sustainability and climate, USDA partners on that as well.  In our year three programs that rolled out, we had 78 proposals submitted to Ocean Acidification.  So, this is the second round of competition now we’re entering, with those five initial programs.  We had 150 proposals submitted to water sustainability and climate.  We had 187 pre-proposals submitted to the PIRE competition, and those panels took place, and now they’re going to be organizing the full proposal panel.  We had 183 proposals submitted to the SEES Fellows.  Again, that panel took place in February.  Two hundred and five pre-proposals submitted to the Sustainability Research Network.  That panel took place in January with the full proposal panel scheduled for May, and then 311 projects submitted to Sustainable Energy Pathways.  
		So, you can see that there’s immense interest from the research community on these new solicitations, and I should mention the last three.  That was the first year that we held this competition.  So, very enthusiastic response to these new programs.  So, for this upcoming year, we have five different areas of research that we’re going to be focusing on.  We have a -- what we call SUSCHEM [spelled phonetically], chemistry materials and engineering initiative that’s being run out of the math and physical science directorate, and Matt can talk a little bit more about that, with partnerships with engineering, and that’s going to be run out of existing programs.  So, that won’t have a new solicitation, but it’s an area of focus within our SEES portfolio.  We have -- we’ll be having a new solicitation for coastal as well as arctic regions, a third solicitation is being developed for hazards and disasters, and a fourth one on information, science, and engineering for sustainability.  So, four new solicitations and a fifth program running through existing mechanisms, that’s the plan for this coming year. 
		I just want to talk briefly about how this is all being managed within NSF, because it’s really changing the way we do business here at NSF.  You’re all familiar with the One NSF, which is a vision of partnership, both externally and internally in NSF.  It’s -- the three tenets of One NSF is responsiveness to different challenges that we’re faced with, the society, leveraging, resources, and taking leadership role.  In the FY13 budget roll out, the Director Suresh had highlighted different One NSF of priorities and didn’t see.  So, it’s one of those.
		In terms of the NSF organizational framework for SEES, we have our NSF senior leadership, which is comprised from the directors, assistant directors, office heads -- and then really guide the long term planning and guidance of SEES.  Then, under that, we have the NSF wide Implementation group, which I sit on with many of my colleagues who are here in the back of the room and the following session will be with them, and we have really provided coordination for these different SEES activities throughout the foundation.  We develop consistent guidelines.  So, these across the solicitations from the panel, we provide internal and external communication to get the word out about this growing portfolio that we now have on sustainability, and we shape the evaluation plans.  That’s -- we’re currently in the process of doing that, now as we’re entering our third year.  Under that, you’ll see we have 18 different working groups.  Sixteen of those are programmatic working groups and so these are either new solicitations or tracks within existing programs.  They’re multi-directorate, some have international partnerships.  For instance, the Dimensions of Biodiversity program has a partnership with China and Brazil.  The PIRE Program had some partnerships with Russia, Japan, the UK, and the Inter-American Institute for Global Climate Change, the upcoming arctic program has been in discussions with the French.  So, there’s both the international as well as the inter-agencies of those that I had mentioned prior with USDA, DOE.  We also have the PIRE program with EPA, just to name a few.
		We also have a communications working group and they really tackled the job of how do we get that word out, both internally and externally, about this very large portfolio that we now have, and I have some representatives from different directorates and offices throughout the foundation, and we have a symposium working group; we’re having a sustainability symposium that’s being scheduled for May 16th through 18th.  It is being organized by the National Academy and Pat Hansen out of Stanford University is chairing that effort.  So, that’s another SEES initiative that we’re doing.  So, all in all, we’re talking about over 100 different program directorates throughout the foundation and support staff that are now involved in one way or another for the SEES effort.
		I just want to mention this slide briefly, but my colleague, Ben van der Pluijm, will talk more in the following session about this.  One of the activities that the SEES implementation group did is to put together the SEES portfolio framework.  We were actually asked to do that by the different SEES working groups, and because the portfolio has grown so large, they want to get contextual framework of how all these different programs fit in, and so we have many different ways that we characterize that, and as I said, Ben will go into more detail in this presentation about that.  
		So, then, just in closing, I just want to encourage you all.  If you haven’t gone to the website, www.NSF.gov/SEES, this is really the one stop shopping for all the different programs.  This is solicitations.  We’ve also been working very closely with OLPA on highlighting some of these different initial SEES awards.  So you can find all that on our website there, and with that, I just want to open it up for questions and discussions.
		DR. TRAVIS:  Thank you, Jessica.  We are open for questions/discussions.  I’ll begin with my colleagues on the remote facility, Lil and others who may be there.  Do you have any comments or questions you want to address?  This is an opportunity.  This is the whole SEES bag of tricks, if you will.
		DR. ALESSA:  Can you guys hear me?
		DR. PFIRMAN:  Yes, we can hear you fine, Lil.
		DR. ALESSA:  Oh, okay.  Sorry about that.  I heard arctic program, talkings of grants, and I was writing my notes and I had a giant question mark.  So, the question is what -- is that what I heard?
		DR. ROBIN:  Yes.  That’s --
		DR. ALESSA:  Okay, is there any way you can just elaborate on that or --
		DR. ROBIN:  So, there’s lots of different domestic partnerships for the arctic solicitation and then there has been discussions with INSU in France on doing a parallel funding of different projects of interest.  This is a solicitation that’s current -- it’s not yet out on the street.  So, it has been written and we’re just going through the clearing process here at NSF, and we hope to have that out sometime this spring, and so in addition to the partnerships with the French, there’s also partnerships with EPA, USGS, Fish and Wildlife.  So, this particular program has really nice emphasis on building partnerships both domestically and internationally.
		DR. ALESSA:  That’s really exciting.  What was the acronym for the French?
		DR. ROBIN:  It’s INSU, I-N-S-U, and this is one of those situations where you know, I have the acronym in my notes, but I’m at a loss for a name and --
		[talking simultaneously]
		DR. ROBIN: -- and I must say, I come additionally from an international office, but my region is the Americas. 
	DR. ALESSA:  No, that’s great, I know who they are.
	MALE SPEAKER:  It’s the National Institute for the Universe Scientists with NCNRS?
		DR. ROBIN:  Yes.  Thank you very much.  Did you hear that?
		DR. ALESSA:  Yes, thank you.
		DR. TRAVIS:  Before we continue, I would try to actually solicit some of our colleagues on the phone, because I can’t see when they’re coming and going.  So, I wanted to give them a chance to speak, and I’d like to ask the rest of the panel if they would like to add some comments or remarks at this point.  You can say no.
		[laughter]
		DR. TRAVIS:  Matt?
		DR. PLATZ:  Well, I’m happy to add some additional information about the program we call SusChEM, Sustainable Chemistry, Engineering, and Materials.  It will be a partnership in FY13, before the divisions of chemistry, the divisions of the materials research, and the Division of Chemical and Bioengineering, and Transport, and Directorate of Engineering.  I would like to see in FY14, this would expand to other directorates, particularly GEO, SBE, EHR.  The focus will be slightly different in the three divisions, although we will cooperate in hopes to cofund a lot of great science together.  For the Division of Chemistry, let’s start with petroleum.  As we all know petroleum is a finite resource and it is not renewable on the human timescales.  Approximately 10 percent of the petroleum refined in the world is used as the feedstock chemicals for the chemical industry, and so when the price of chemicals goes up at the pump, it has a huge impact on supply chains that are involved to manufacture everything.  So, the Division of Chemistry is looking forward to funding basic science that will allow us to convert bio-renewable sources of organic chemicals into feedstock chemicals for the chemical industry and pharmaceutical industry.  There are many other examples besides petroleum, for example.  The average American consumes 25,000 pounds per year of non-fuel minerals.
		[background noise on phone line]
 		DR. TRAVIS:  We may have to ask you to mute your phone there, Lil, if you can, and I’m not sure who else is on the line.
		DR. PLATZ:  Well, the average American consumes 25,000 pounds per year of non-fuel minerals, perhaps the most famous right now with the rare earth elements, which has one nation China and supplying over 90 percent of the world’s supply, which means that this resource is subject to economic and political fluctuation.  Part of the portfolio then of SusChEM will be can we fund the discovery of new chemistry that will allow us to replace rare, expensive, and toxic chemicals wherever we can, with earth abundant, inexpensive, and benign chemicals.  We’d also want to fund the discovery of chemical reactions that require much less energy than at present time, require much less fresh water and much less release of volatile organic chemicals.  We expect to fund this through single investigators, through centers, and through collaborative grants with other units.  The field of chemistry is a classic example of reduction of science.  One of the things we hope to incent through SEES and SusChEM is more system based thinking.  Questions.
		DR. TRAVIS:  Why don’t we go around first and then just open up for general discussion.  Thank you, Matt.  Machi?
		DR. DILWORTH:  Okay, I would like to update you on the PIRE, the Partnerships in International Research Education, okay.  
		DR. ROBIN:  I know that one.  
		DR. DILWORTH:  This is a program -- it started in 2005, I believe, and each cycle takes two years to complete.  So, we are in our fourth year of PIRE competition and -- fourth round -- and the decision was made that this year’s competition will focus strictly on SEES sustainability.  So, when in the process of developing this solicitation, there are several partners were -- expressed interest in joining this particular round of competition.  So, we have partner from UK, Economic and Social Research Council, UK Engineering and Physical Science Research Council, the Russia -- the Ministry of Education and Science of the Russian Federation is also a partner.  From Japan, Japan Science Technology Agency initially joined and then the other agency from Japan is now going to replace them, and then we also have Inter-American Institute for Global Change Research.  It is a partner within -- we also have pending agreement with the -- China as well.  So, and then we have an internal partner from EPA, and also U.S. Agency for International Development.  
		This year we have -- this program goes back and forth between having a proposal and not having a proposal.  This year we had three proposals.  We received 187 pre-proposals and we completed that review of pre-proposals and we sent invitation to 52 of those pre-proposals, to some that had full proposals.  The 52 proposals include proposals from eight EPSCoR states and also five HBCUs and Hispanic-serving institutions.  The deadline for receiving	full proposals is May 15th and then we will have a full proposal panel in June, and hope to announce the awards before the end of this fiscal year.  Of the 52 invited full proposals, we have -- So, one of the things about this PIRE is they all require collaborators in foreign countries, and though these 52 full proposals involve 59 foreign countries, and they are -- include Brazil, China, UK, Germany, Japan, Mexico, Argentina, Denmark, Dominican Republic, France, India, Netherlands, South Korea, Spain, Australia, Kenya, South Africa, Sweden, Switzerland, Tanzania, Thailand, and, then of course, Russia, UK, and Japan.  And then 37 countries are involved in more than actually two or more proposals, meaning not all of them are just bilateral, but some of them include many countries.
		So, we expect that we will have a very exciting awards.  We hope to make about 15 and then budgeted for this year is $10 million -- $10 million dedicated as SEES funds for this year, from the international office, and then proposals funded under that SEES funding this year will continue for five years.  So, potentially, it will be investing $50 million for the SEES focus PIRE awards.
		In addition to PIRE contributions, we have additional $2 million in fiscal year ’12, set aside to support other SEES-related activities.  They are designated as flex fund.  So, any other proposals that come to other SEES competition, if any of them include international engagement, international activities, then we will use our flex fund to support the international part of those activities.  
		DR. CAVANAUGH:  Just keep going?  Hi, I’m Marge Cavanaugh from GEO, and GEO has been very involved with SEES from the beginning, and a lot of the competitions that happened in the first year, in FY10, related to climate -- and I thought that perhaps I should mention that it’s rather amazing to have 100 program officers, or so, involved in this kind of effort.  So, I can’t remember anything that’s been of that scale and that interactive, interwoven, I guess, across NSF before, and it has created a lot of, what shall we say?  You know, kind of stress.
		[laughter]
		DR. CAVANAUGH:  A lot of program officers who are taking on not only more work, but I think more importantly, they’re challenging themselves to really take the systems approach, and to reach out to -- across disciplinary lines, and organizational lines, to work on these, and I think we’re getting better at it though, and they want to do it.  I think that’s the other thing.  You have an -- we had a meeting in December that had a lot of the program officers were able to attend.  There was palpable enthusiasm I think, for all that was going on, because there’s a lot of commitment to, I think, the goals of SEES, and there’s a lot of excitement about things that are happening at disciplinary boundaries.  So, it’s pretty exciting to see and a lot of that excitement is sort of, you know, bubbling around the geosciences and the directorates.  GEO has about $45 million in total in SEES in FY12, with a request to go up to about $70 million in FY13, and what we’re focusing on now are two -- primarily, are two solicitations that are in preparation for FY12: one related to coasts and the other related to hazards.  Both of these we see in a highly interdisciplinary way, and I think you can look at the geosciences, if you know its organization, you could say, gee, you have ocean sciences there already, so, coasts, you know, but it’s not a business as usual kind of approach.  As a matter of fact, people -- the program officers, I think, go out of their way to try to look for gaps, and to look for highly interdisciplinary things to -- research areas that don’t overlap with existing programs, and so the conversations that are going on about what coasts might look like and what hazards might look like are really very exciting right now, and they involve not only the geosciences, you know, but the social sciences for sure, as well as engineering and computer science.  Who else is involved?  Math and physical sciences, so you can well imagine that if you think about issues related to the coast, they had to do with -- they were talking about this.  It’s, you know, going out to the edge of the continental shelf, but they’re also talking about [unintelligible].  So they’re talking about a very broad geographical area where a lot of people live and so, there were a lot of issues related to coasts, for example, and hazards, well, you know.  GEO R Us, or something like that with hazards for the last couple of years, but there are -- it’s not just predictions that interest GEO.  It’s really how do you deal with them, with what happens afterwards, and how do you do research on that, and how do you learn more about all of that, and certainly social science folks, and the ecosystems folks that are very interested in that.  And if you’ve been watching that public television, that’s all I ever watch, it’s, you know, they’ve been having a lot of things related to the one year anniversary of the tsunami in Japan lately, and it’s very interesting, the comments and questions that have come up, that are essentially research questions for dealing with the aftermath of the hazard.  So, it’s pretty exciting around here from day to day.  Well, we’re all exhausted [inaudible].
		DR. TRAVIS:  Thanks, Marge.  John?
		DR. WINGFIELD:  Thank you.  Several points I’d just like to touch on here in relation to biology directorate and first of all, like I say, we have a very integrated approach to sustainability research, certainly interact with GEO, and with SBE, and MPS, and so forth, but within the directorate, we are looking at aspects sustainability and environment from molecules to ecosystems, and microbes, plants, as well as animals and how they interact, and so forth.  So, I guess in many ways our core programs are funding a lot of sustainability-related research each year, and so -- and this is in addition to the programs we are involved with, with SEES itself.  One of the critical factors I think that is limiting as now and likely to limit it in the future is cyber infrastructure.  I’m sure this is something that you have all talked about already or will be doing.  I think this is really almost a crisis and certainly within the foundation across all of the directorates and offices, we’ve been having a lot of discussions about how -- what NSF should do, what should be its direction in the future, but for biology, we have just the same problems, huge amounts of data, but also integrating very different data basis, such as images or even acoustic data with genomes, metabolomes, and finally, how we integrate all of these things together to do some really interesting environmental research with relevance to sustainability.  The changes in the in the biosphere in relation to global climate change and so forth.  So, we see that as a huge area that we need to tackle immediately and needs to solved.
		We also have NEON coming online now, the National Ecological Observatory Network, and the Long Term Ecological Research Network just had its 30-year review.  We’re hoping to integrate these much more into environmental research.  I think the NEON platform’s a facility will be available for not only environmental researchers, but also for molecular biologists and so forth.  The microbe community also is interested in this particular form of molecular perspective of microbe communities and across the continent.  I see a great potential here, and Tim and I talked about this, for NEON to integrate with OOI and other observatory networks across the planet, for not only continental scale environmental research, but global scale, and interactions of the ocean and terrestrial environment, and we have some what we call ideas lapse developing.  I wanted to let you know about those or remind you, if you already do know about them.  We have one coming up, which is a collaboration with the BBSRC in the UK on nitrogen fixation.  The idea here is to work out how we can get crops that cannot fix nitrogen to in fact fix nitrogen and that would greatly reduce the need for nitrogen-based fertilizers with all sorts of impacts across the environment and oceans there.  I can see more ideas lapse developing in the future that would SEES related; this one clearly SEES related, but this is something that I think we could do more on in the future. 
		There’s also the emerging concept of the bio economy and don’t ask me to -- well, I think, well, I can define it how I think of it, but there are many different ways in which people conceive of this idea.  This includes everything from biofuels, foods, to sustainability of natural resources, and to ecotourism, and economy that way -- there are many issues here I think that can be related to SEES.  And then with teaching, a number of things that we are interested in collaborating with the rest of the Foundation on.  One of the big issues in biology teaching, right now, of undergraduates, this involves sort of environmental research and SEES related stuff are lapse, particularly in the state-funded universities where declining resources have virtually eliminated laboratory sessions for students, which really is a tragedy when you think.  When I think back to my undergraduate days, four days a week we would have labs every afternoon, and now in my institution, the University of California Davis, our majors are looking at one upper division lab in their entire undergraduate career.  So, we do see a potential here for virtual labs.  Cyber learning, we have some centers that are developing some amazing tools, which are eminently scalable to undergraduate level for these students to gain a lot more experience, hands-on experience working in the virtual arena where they would not otherwise have that opportunity in the labs.  So, that’s just given you a quick overview, a thumbnail sketch of what bio is involved in right now and I’ll hand over to Joanne.
		DR. TORNOW:  Thank you.  So, one of the advantages of going last in a lot of things have already been said.  So, I will not repeat them; leave more time for you all to ask questions.  I do want to just sort of reiterate the thanks to Jessica for the presentation, which really, I think, emphasizes the integrated nature of the program.  I mean she deliberately, I think, did not list which directorates where involved in which activities, because they’re really very integrated, and I think that’s been one of the real advantages of it and, you know, it’s kind of -- we were talking each about our own particular interest in it, and from our own directorates and offices, but I will say, speaking from SBE’s prospective it’s -- we’re fully engaged in it, and in the different solicitations there is rarely a situation where there’s, what is the engineering interest?  What is the math interest?  What is the social science interest?  And so I give, you know, real credit to the working groups for accomplishing because it’s not -- that is not a trivial task.
		SBE, you know, has been -- is very much interested and engaged in the question of sustainability I think, you know, sustainability itself can’t happen without the human factor being considered.  Marge did a very nice job talking about the issues of coastal and hazards, and those things are coming up and that’s true for the other kinds of solicitations as well, thinking about what are the -- thinking about some of the social science kind of questions about human behavior, decision making, economics associated with these various things can help, I think, influence the kinds of technology solutions we might engage in.  So, it’s been a very nice partnership in that way, and that is something that SBE’s really committed to.  There is, in addition, similarly with John was talking about bio, there is a pretty significant investment in SBE in sustainability science outside of SEES as well.  I say, just with a very rough back-of-the-envelope calculation, about 20 percent of our funds are invested in sustainability science in one way or another, through the core programs, through -- we have a number of activity -- decision making under uncertainty centers that were funded a few years ago, that really are focusing on sustainability and the kinds of climate change, land, those kinds of questions.  So, I’ll stop there, so that we have plenty of opportunity for discussion. Thank you.
		DR. TRAVIS:  Olay, we will open the floor and maybe we’ll begin with David Blockstein down at the end.
		DR. BLOCKSTEIN:  Thank you.  Let me ask, I guess, from a bigger picture, perspective, as a new member on this committee, who has followed this for years.  I’m interested in the relationship with the SEES initiative to what had been referred to as the ERE portfolio, and I guess I’m hearing one of the things that’s different is that it’s truly much more interactive than a portfolio which was maybe more of an accounting approach, and then, I guess, the second related question with that is then sort of the how the oversight of this advisory committee relates to the SEES initiative as a whole, and then the third, we heard earlier today, a lot -- a couple in our section with EHR that are interested in hearing a little bit more in terms of the whole integration of the second E in SEES.
		DR. CAVANAUGH:  Well, I can start on the first part, David.  When we did the compilation of the ERE portfolio, that was -- I think which came out to be about roughly $1 billion, probably it’s $1.2 billion now, or something of that nature, and what we counted in that portfolio was everything, you know, that we thought was related to environment.  So, it included a lot of the things that you’ve heard John and Joanne talk about as part of the portfolio that they, you know, that they’re funding, that they don’t necessarily count, if you like count in SEES.  So, it also includes USGCRP funds.  So, the portfolio, the billion dollar portfolio is much broader a look at NSF’s funding, to try to capture a lot of these things that are focused on environment very broadly.
		SEES is actually an investment, if you like, that’s been highlighted in a budget request, and it’s literally defined to have certain goals, and the funds that are in the SEES portfolio are all, if you like, new money.  They are funds that were put in specifically to do these interdisciplinary programs.  If you wanted to do -- so, they’ve added, if you like, to the original portfolio.  Does that help with the money side of it at least?	
		DR. BLOCKSTEIN:  Yeah.
		DR. CAVANAUGH:  Okay.
		DR. TRAVIS:  Machi, did you want to -- anyone else want to --
		DR. DILWORTH:  In terms of education, I need to add that the PIRE program is specifically designed to have engagement of students, particularly undergraduate student, and then to lesser degree of graduate students, and so with the SEES focus, we -- a good deal of our $10 million a year investment will go to educating the next generation of scientists and engineers that are very -- sort of as perspective on the sustainabilities.
		DR. ROBIN:  Just to piggyback off of Machi’s comment on education, so every SEES solicitation does have an education component to it.  I heard, as Machi indicated, we have the SEES Fellows, which is a program focused at early career researchers.  With that said though, we -- the SEES idea has been the process where the past few months we’ve been meeting with each of the directors and officer, you know, to give them a similar update, and then to have a discussion in terms of where they see SEES and emphasis and areas of priority for the different directorates and programs.  We just last week met with the Education Human Research Directorate and this question came up.  You know, what about the second E, in SEES?  So, we are beginning discussions.  We are organizing some retreats between the SEES implementation group, the education directorates, program officers that have been involved with different programs, to look at education in a more holistic fashion.  We’re going to have 18, no, I’m sorry, 16, and don’t add any more work, 16 different programs, each with education, but we want to look at this more holistically in terms of how are we approaching sustainability science. EHR is the logical place to do this.  They are well experienced.  We don’t want to recreate the wheel, so I would say that probably for FY14, that’s going to be our next area of emphasis.  Each year we sort of organically end up with some area that we focus on and there’s been a lot of talk about that at that meeting, what do we need to do about that.
		DR. BLOCKSTEIN:  If I could just follow up real quickly and then I guess, sort of, we talked earlier this morning about the E Squared and there’s a sustainability component, and so I don’t quite see how those necessarily fit.  I mean as an example, I heard that climate change education is actually going to be part of E Squared that is not necessarily within SEES, which seems a little odd.
		DR. ROBIN:  So, good question.  Some of this is where you play with different programs.  We’re now at a point where we, you know, on the one hand, you could put so many parts of the foundation into SEES.  We have this overarching portfolios and we’re now starting discussions with longstanding programs, such as IGERT; over half of their awards this past year had a sustainability focus.  So, how do we make those linkages more clear?  We have these portfolio of new programs or tracks added to new programs, but the to take time to really make those leverages.  E Squared is a new initiative, and that’s one of the things on the table that we’re going to be talking about.
		DR. TRAVIS:  Okay, Bruce, would you -- you haven’t focused in a while.
		DR. LOGAN:  Okay, so one thing I’m always curious about is what the success rate is like and a little bit more about the dynamics of the specific call.  So PIRE is very interdisciplinary by nature, but I don’t know if it’s possible to go back to that list of the proposals that were submitted.
		DR. ROBIN:  The numbers you mean?
		DR. LOGAN:  Yeah, that.  So, could you just roughly comment and I’m thinking really from the bottom up, because the biggest one seems to be 311 on sort of, A, where all -- did all these have pre-proposals?  B, did they -- what do you think the success rate would be?  And C, to what extent are they single or required in multi-investigator proposals?
		DR. ROBIN:  Okay, so first, an easy answer to your last question, all SEES solicitations really area multi, with the exception of the SEES Fellows. 
		DR. LOGAN:  Right, so my take on that is actually you would probably greatly reduce the number of proposals you would have gotten under this, had that not been in place, and I think that’s an important thing, especially in relation to this group of people who are new, because that was a very unique aspect.  I think if you hadn’t had that, those numbers would have been, at least for some of these, I think three or four times that.  I’m just guessing, I mean you know, so, and even with that, then what are these success rates likely to be?
		DR. ROBIN:  Okay, so let me, sort of the ones I know off the top of my head and hopefully some of my colleagues in the back that are in some of these working groups can chime in and help.  The SRN, so that’s 205 pre-proposals, and Dave, you invited about 35 full -- of those you selected, about 35?
		MALE SPEAKER:  Down to about 35 and we’re probably going to make four or five awards.
		DR. ROBIN: So, this is our signature program.  These are large four- to five-year awards, $12 million each.  So, that’s probably one of the most competitive.  The SEES Fellows, 183 proposals.  Ben, I know you put it in the discussion, but anywhere from like 18 to 20.  So that’s about 10 percent.  There might be a few extra.  There’s additional funding put in by some of the directors.  That’s what we’re looking for.
		DR. PFIRMAN:  How much are those, depending on the --
		DR. ROBIN:  How much for each one?  So, those are usually two- to three-year awards.  The average size is about 300, 400,000, right?  Yeah.  Oh, 500.  So, actually SEES Fellows, those are going to be awards made to the institution.  So, we have to pay administration costs on that.  So, that bumps it up quite a bit.  There’s additional funding for research costs and then [unintelligible] international component.  So, yes, 4 to 500, thousand dollars each is what we’re talking about for those particular fellowships.  The PIRE, I think Machi, you  mentioned -- 
		DR. DILWORTH:  Yeah, we invited 52 full proposals to make up to 15.  So, the --
		DR. LOGAN:  What about the last one, the SUP?
		DR. DILWORTH:  Yeah, so the SUP, what’s their -- about their -- about their --
		DR. PLATZ:  I think we’re looking at 15 to 18 awards in SUP.  I think they’re 500K a year for three years.  So, it requires three PIs.
		DR. LOGAN:  Three PIs, okay, thank you.
		DR. ROBIN:  WSC’s similar.  I think they require three PIs.  So the primary 50 proposals are actually divided into three different tracks that they have and they hold three separate panels.  They are different sizes awards.  Some are workshop focused.  Some are large modeling, integrative, and others are data.  So, is there anybody here from -- 
		DR. LOGAN:  But, yeah, but even 300 down to 15 or 20 is kind of scary.  Yeah, okay.
		DR. PFIRMAN:  Just really quickly, but the RCNs that we’re February 4th or so, do you know how many came in for that?
		DR. ROBIN:  So, the RCNs, that’s actually one of our better success rates.  I should have put that out there, right?  I think there were 33 or 34, Dave?  Does that --
		MALE SPEAKER:  Thirty-nine.
		DR. ROBIN:  Thirty-nine, last year there was about similar amount and 11 were funded.
		MALE SPEAKER:  Forty-two last year.  We had 42 last year and funded I think 12.
		DR. ROBIN:  Yeah.  So, that’s actually one of our success rates that’s up there.  I should put that up --
		DR. LOGAN:  Okay, thanks.  That’s very helpful.
		DR. ROBIN:  Very competitive program.
		Dr. Vermeij:  May I make a comment?
		DR. TRAVIS:  Yes, please, Gary.
		DR. VERMEIJ:  Yeah, sorry to interject here.  I realize that with low success rates you input that as highly competitive.  I think of that as a roulette wheel.  I’m impressed in general at how much time is  being wasted in writing proposals as opposed to doing real work, and I wonder if NSF has any -- don’t think we have come back on this issue at all.
		DR. TRAVIS:  John?
		DR. WINGFIELD:  In biology, we tried an experiment, two experiments actually initiated just a year ago, because success rates for regular proposals, not counting your supplements and those such things, was dipping down to and below 10 percent, and -- for a regular call, yeah, and in addition to the numbers of proposals that were being submitted was going up, and also some explanations for that, that I won’t bore you with now, but the problem was that with two cycles per year and flat budgets there was not a whole lot we could do to streamline the system, so at least the PIs would get their panel summaries and ad hoc reviews back in time to revise the next proposal.  So, we were also facing the situation of proposals coming back in as is, which is a waste of time for everybody.  And so what we did, we took the recommendations of a working group within bio, and MCB, the microcellular biosciences, decided to go to an eight-month cycle, and then the other two divisions, IOS and DUB, decided to go with the brief proposal lab, and the deadline for those pre-proposals has just passed, and we had the same numbers -- so it would be one competition each year, and with the pre-proposals, we’ve got about the same number of proposals we would expect over the course of the year, and those panels are meeting right now, and seem to be quite successful.  After the initial outrage, people seem to be quite happy with the prospects, and then there will be invitations for full proposals from this slate of pre-proposals, that the deadline for those will be in August, and those will be regular full panels, and so forth with the budget, and so forth.
		So, although with a flat budget we can’t say that we’ll be able to fund more proposals, we’ll still be funding the same number of proposals as we would have done before, but what we can do is that if you get invited to submit a full proposal, the funding rates there should be higher.  That is our expectation, thus we will see.  We are expected to be higher than 10 percent.  The success rate of the pre-proposals, we expect that to be about the same as before.  We don’t know.  We’re keeping figures on that.  We’ll be able to tell you within about a month or so, but the point is that there’ll be much less work and burden on the part of the PI, as well as the program officers.  So, there will be more time, if you do get rejected, to revise your proposal and move on.  So, the actual money involved, that won’t change until budgets go up again, but in the interim, we hope that this approach would have at least eased the pain a little bit in terms of work workload.
		DR. VERMEIJ:  I wonder though, if there wouldn’t be some room, for example, shortening the full proposals, but if we leave them there, the success rates are not high.  It seems to me that would save everybody, including reviewers, writers, so on, a lot of work.
		DR. PFIRMAN:  If I could -- Steve Meacham might be able to help answer this.  There’s a merit review process Advisory Committee and a working group that’s looking at this NSF wide, and a whole bunch of ideas have come up, including shortening the length of the proposals going to pre-proposals, and things like that.  I don’t know, Steve, do you want to say anything about it?
		DR. VERMEIJ:  You’re asking me?
		DR. TRAVIS:  Can you use the microphone, Steve?
		DR. MEACHAM:  So, I only want to divert you off on a different track, here.  So, I really -- the only comment I have is exactly the one that Steph made, and as John pointed out, this is -- the amount of work that is being asked of both the research community, submitting proposals, and the research community reviewing proposals is very much recognized at the Foundation.  It’s a concern for the director and there is this internal process to, first of all, collect ideas from outside and inside NSF for how we might reduce some of this workload, and then the working group is working with its own advisory committee NSF is on, and also with the various directory advisory committees to discuss some of the pros and cons of the different approaches that have been suggested, and we’re anticipating that we will be testing a number of these approaches over the coming couple of years, starting in earnest in in 2013, although there have been a number that have been already piloted by the biology directorate, such as the increased use of [inaudible] proposal that John talked about.
		DR. VERMEIJ:  Well, if there’s one comment that Advisory Committee would be wise to make, it seems to me, to give some advice about this stuff.
		DR. MEACHAM:  Absolutely, we would welcome your opinion.
		DR. TRAVIS:  But there is an advisory committee designed to actually -- several advisory committees focus exclusively on this issue is that right?   
		DR. PFIRMAN:  And I’m the representative for this committee --
		DR. TRAVIS:  Right, and Stephanie is the representative from us to them, and so I think it would be appropriate for members of the committee who have decided opinions about this, to send them to Stephanie, who will then take them up with that committee directly.  Does that make sense to everyone?
		MULTIPLE SPEAKERS:  Yes.
		DR. ALESSA:  Joe, Joe, can I make a comment?
		DR. TRAVIS:  Sure.
		DR. ALESSA:  Since someone had a comment that, you know, it’s not so much that it’s competitive, but that there’s  an issue.  I’ve been involved in some of the more innovative ones, which I’ve been really, really excited about, and I haven’t -- I probably won’t ever apply to any of them but --
		DR. TRAVIS:  Lil, you just cut out.  Lil, we can’t hear you.
		DR. ALESSA:  [phone line cuts out] can you guys hear me now?
		DR. TRAVIS:  Yeah, we -- some of us can hear you now, Gary cannot hear you.  Okay, now we can hear you.  Speak, please.
		DR. ALESSA:  Oh, okay, that those calls, which have been very exciting, I would say.  You know, we’ll probably never apply to, but they’ve been very exciting to consider asking people to think differently, and I think one of the problems lies with the communities themselves, and they’re not necessarily sitting down and thinking, let’s think differently.  Let’s do something from the ground up.   What they’re often doing is retooling old proposals that is the same way of doing things, and they’re submitting them to different calls without really thinking about the call itself and about the spirit of.  Please think differently about this.  Do some new approaches and so, I feel pretty confident in the ones that have been lauded and allowed room to the next stage.  Those have thought differently, and the ones that have not, we’re very clear that in some cases, they were just a recycled proposal without any respect for the call.
		DR. TRAVIS:  Okay.  Let me ask Susan Avery to -- do you have your placard up?
		DR. AVERY:  I do.
		DR. TRAVIS:  Do you question?
		[laughter]
		[talking simultaneously]
		DR. AVERY:  I have about six questions.  So I’ll limit it to two, okay.
		[laughter] 
		DR. AVERY:  But because I have probably one for every one of you, but let me focus on Geo.  You did not mention the Arctic initiative, yet it was mentioned by you, Tim.  And so I’d like to hear about that.  And secondly, I’d like to know how in many of your initiatives coasts, ocean acidification and Arctic, for that matter, require infrastructure support of access to the ocean and how you are dealing with requests for ship time.
		DR. CAVANAUGH:  Okay, a couple things.  I didn’t mention Arctic -- it didn’t jump to mine because the lead is actually in the Office of Polar Programs as opposed to in Geo.  However, there are partners that are clearly in Geo, and CE for sure and --
		[talking simultaneously]
		DR. ROBIN:  GEO, SPE, MPS, Engineering, it has a wide range of --
		DR. CAVANAUGH:  Right.  And so, my understanding is that actually that particular solicitation is drafted and is pretty close, I think, to being released.  One is things that is slowing it down at the moment is making arrangements with the international partners.  And so, I think you can expect to see that.  We hope you’ll see it by May or something like that.  So, we’re very excited about it.  And that’s what -- that’s the state of that.  Okay.  And then, the other question you had asked had to do with facilities that -- and that it’s an issue for Arctic, coasts, ocean acidification, which was looking for access to ships time, for instance.  We’ve also -- it’s also an issue for some of the folks who wanted to use airplanes, you know, to do atmospheric studies.  To some extent it’s an issue or becoming more of an issue related to even computational time.  So, what we have -- what we have done with some of these solicitations is to essentially include in our internal budgets funds for facilities that can be used to cover those costs back to the home divisions.  So, for instance, if the division one has access to a plane, then, you know, we would consider that in the amount of the -- not in the award itself but in what we have internally to provide to the division of the atmospheric -- the sciences in order to cover the cost of the plane.  So, it wasn’t so much of an issue early on.  It was a little bit of an issue, you know, with ocean acidification, there was some.  They went over, I think, their number that they had set aside.  They needed more ship time than they had budgeted for, but we’re trying to do better in terms of getting budgets.  And one of the things that you’ll notice in the solicitations, I think, more and more, is the request for supplementary information that’s more exacting from the proposers on what they’re going to need in terms of the facilities.  
		DR. AVERY:  Yeah, I just, as a quick follow-up, I think is pretty critical because, A, you can’t -- if you put the costs of those into your proposal, it kind of disadvantages you because it raises the costs dramatically to the review committee.  And secondly, I think it’s probably unfair to have the core programs subsidized, if you will, that ship time from these cross-disciplinary initiatives.  So, glad to hear that, and it is something that -- certainly, certainly when you talk about coasts, where ocean, land, and humanity intersects, and you’re going out to the continental -- the edge of the continental shelf, you’re going to need ships.
		DR. ROBIN:  Right, exactly.
		DR. AVERY:  yeah, you don’t want to -- if you’re doing Arctic, that’s Sikuliaq or $80,000 a day or whatever it is, it’s going to add up.
		DR. TRAVIS:  A few days in the Arctic, you’re talking about some real money.
		[laughter] 
		DR. TRAVIS:  David Skole, you’ve been very patient.  Thank you.
		DR. SKOLE:  I’m okay.  I just have three quick items for --
		[laughter]
		DR. AVERY:  Oh, I only did two.
  		[laughter] 
		DR. SKOLE:  They’re just items really that probably doesn’t require a discussion.  The -- John, your comment about bioeconomy is becoming more of a focus.  And you -- I’m going to pick on you a little bit.  You said you didn’t know exactly what that was.  First of all, I just sent you a paper.
		[laughter] 
		[talking simultaneously] 
		DR. SKOLE:  There is a -- there is a new emerging concept, and it does require some articulation.  And how you do that really matters.  So I very much encourage the, you know, the directorate to really, you know, drill down on that, figure out what that does mean, and how that can be translated into research.  I think it’s tremendously important.  It’s encouraging to hear that.  A little example on that is that, I was disappointed a little bit, but I’m sure there’s a reason that Tom Peterson couldn’t also be on the panel.  Because this twinning of engineering and bio with -- in the bioeconomy is critical.  I’ll give you a little quick example.  It looks like right now the solar cells, the solar panels, the engineers can beat solar efficiency of plants by quite a lot.  That says a lot about how biofuels get developed and what biofuels do get developed and all those kinds of things.  So, unless you can put -- I saw skip the nitrogen.  Go to solar efficiency in the [unintelligible], not nitrogen fixation, but, you know, that’s just me.  Otherwise, the engineers are going to beat out the biofuels on the bio side.  So this is how it gets all real, kind of complicated, interesting and all that.  I am very much interested -- recommend you kind of go after that.  
		The last -- the other point is I made a point last time that you can’t search for SEES very much on the website.  There was an action item that somebody was going to do something about.  I hope they did.  And then, the third -- the other thing was a PEER competition.  It’s extremely disappointing to me that USDA -- I mean, USAID -- puts constraints on what countries to work in.  And it’s not based on democracy and any of those other kinds of things.  It’s almost arbitrary.  So, I would really look at that harder in the future, because not all countries are eligible.  So, they didn’t put -- they put a, you know, a filter on what you can propose.  And I’ve got complaints before.  So you don’t have to comment on it.  I mean, it’s just -- it’s just USAID.  It’s their business, but as you talk with them, I think you might --
		DR. ROBIN:  I mean, my understanding of the PEER, it’s the countries that USAID works in.
		DR. SKOLE:  No, it’s not.  Subset, small subset.
		DR. ROBIN:  No, no, no.  It’s -- I think it’s a little bit confusing the way they have it written, because they have some priority countries that they let --
		DR. SKOLE:  No, they have some countries not allowed.  Thailand is one.  Well, Thailand isn’t a good example, but there are some that they will restrict proposals from.  Yeah.  I don’t know what the reason is.  They don’t need -- nobody says.  There’s no explanation in the PEER pages or USAID.  It’s just these are their --
		[talking simultaneously] 
		DR. TRAVIS:  Maybe this is an issue for the international office to look into, and we’ll bicker over it here. 
		DR. SKOLE:  This is -- yeah, just look into it.  You don’t have to respond right now. 
		DR. TRAVIS:  John?
		DR. WINGFIELD:  Okay, thanks for sending that paper, and I will read it now.  I’ll add it to the pile that I already have.  And we have our own ideas of what the point is.  There’s just no consensus, so I think that will -- we will come to consensus eventually, but your points are well taken.  Also, is there engineering?  I do talk with Tom fairly frequently, and we have a lot of developing ideas, especially harnessing technology for the life sciences research.  I think it goes much beyond just biofuels.  And with the nitrogen fixation, there’s a tremendous amount of excitement and support of that because they’re trying to feed the planet. So, you know --
		DR. TRAVIS:  That’s not what a planet’s for, but --
		DR. WINGFIELD:  Well, there are people who would argue with you about that, so -- but yeah.  What you say is very important.  And a pity Tom couldn’t be here to say so for himself. 
		DR. SKOLE:  But that’s exciting.  To see you guys work together would be very, very cool.
		DR. WINGFIELD:  Yeah, yeah.
		DR. TRAVIS:  Joe?
		DR. FERNANDO:  Yeah.  A short question.  So how do you -- I mean, sustainability being quite new science research area, how do you measure the success of your funding in terms of publications, or there’s three market [unintelligible] journals coming up on sustainability.  And you look at that, I mean, I think my opinion, the level of rigor changes from one journal to another.  How do you measure the success of this?  By the disciplinary areas of the research publications?  Or how do you do that in general?
		DR. ROBIN:  This has -- this has been a --
		MR. DE SOUZA:  Can I just add to that question?  
		DR. TRAVIS:  Please.  	
		MR. DE SOUZA:  Because I had the same question, actually.  But I was sorting of going back to the goals that you had started with and you talked about knowledge -- build a knowledge base, workforce development, and partnerships.  So, if I could just build on Joe’s question, I think Joe is asking a little bit about the knowledge base.  I’d love to hear how you measure the workforce development and the partnerships.  Are you moving beyond just counting the amount of the number of partners?  Are you looking at sustainable partnerships and the use of the research?  I’d love to hear more about that.  Thank you.
		DR. ROBIN:  This is a great question.  This is an area of evaluation that we’re currently trying to tackle, how we go about doing that.  We have had numerous discussions with the SEES implementation patient group.  We’re really trying to coordinate with different efforts around the Foundation who are much more adept at evaluating how you go about doing that.  It’s not evaluating your typical just one program and seeing the success of the program.  We’re trying to evaluate a portfolio and, as you mentioned, increasing knowledge base.  So, at this point, we are trying to formulate our ideas, get some feedback from the different working groups.  We plan to contract out some of this work for specialists with evaluation to help us formulate those things.  So, not to give a pass on my answer, it’s just we’re well aware of this.  We’re struggling with this right now.  I hope by the next advisory committee meeting that we could have some more details for you, but this is really -- this along with education is our big effort right now in terms of evaluating.  We’re mandated to do that.  So, we’re grappling with it.  It’s a different type of thing, though, that we’re trying to evaluate here than most of our programs.
		DR. TRAVIS:  Matt?
		DR. PLATZ:  Well, I’d like to speak about what success would look like in the SusChEM portfolio.  It’s easy to say what data will support success.  It’s much easier to say that than collect and actually get our hands on that data.  The sustainable chemistry has not been a popular area in research in academic chemistry departments, in fact it’s almost negligible.  I think success in this area would mean that academic chemistry departments would recruit faculty with interest in this area, that they would recruit students and graduate students in this area.  Academic chemistry has not been particularly entrepreneurial in terms of starting small companies.  Another measure of success in this area would be the amount of patents and the number of companies started in this area.  Collecting that data with all the privacy laws we have to work around is going to be the big challenge
		DR. KILLEEN:  Can I make a quick answer to that, and then I don’t know if Joanne would like to embellish on SBE and just then, if Myron was here, we would have a dialogue with STAR METRIC analyses.  But there are interesting things that you can do looking at parameter space growth in the new interdisciplinary area proved every metric analysis.  We did that with computational math in the geosciences in CME, and that’s been running for 15 years.  And it was clear through just the connections and the referencing and the other papers themselves that there was an expansion of intellectual parameter space that was funded and new communities formed over time.  So there’s some things that can be done, and Stephanie’s an expert in this arena, too, where you can demonstrate the growth of new intellectual space.  So it’s, you know, we don’t have to fill every dot in that parameter space, but we want to open it up for investigators.  So that’s one of the topical areas.  But SBE is really needing the STAR METRICS process, and maybe you would like to comment a little bit upon that as a tool that leads for really investigating how these things evolve.
		DR. TORNOW:  Well, it will just be a very little bit, because I sort of -- my knowledge isn’t as deep as some for STAR METRICS.  So those -- if you haven’t heard about it, STAR METRICS is an activity to actually ask the question about what -- how the impact’s been for research investments, so the federal dollar investment, what are we getting out of it.  And there’s been some activity to look at -- to use administrative records at institutions that have received federal funding to mine that data to ask, you know, what’s the impact been on jobs, what -- is there impact on the local economies versus spending, et cetera.  And so, there’s other parts of the STAR METRICS as well that are being developed as well that are in -- that may very well tie to what you’ve been talking about, sort of looking at the intellectual space as well as other kinds of economic impacts of federal funding.  It’s a partnership with -- starting with the partnership with NIH, and OSTP and a number of other agencies have joined in.  So, it’s still in the early stages.  They’re going to -- at least one report that came out on jobs that were -- that start with the STAR METRICS analyses could track -- connect, you know, from federal grants to numbers of jobs and so on that were created.  So, there’s different ways -- and I will also say that NSF, generally speaking, there’s a group that, you know, thinking about evaluation about impacts in a number of different ways is front and center, thinking about how do we do that, how do we ask what have the impacts been of the funds that we’ve invested in a number of a different levels.  So, thinking about the intellectual space is one way to think about it.  Thinking about what are the outcomes of the research itself, thinking about what is the, I think the -- our investments in activities like I-Corps are going to create a whole other way to look at the results of the investments in fundamental research that could be connecting and translating.  So, I think that this is actually a very prime moment to be thinking about it, but I would not say we have figured it out. 
		DR. VAN DER PLUIJM:  Can I make a comment about it?  I’m on the implementation group, and you are the advisory committee.  And I think actually NSF would value your perspective of how to measure success as opposed to just asking how we measure success.  So getting your views on what ways you could measure it is actually something that would be nice for the AC ERE.
		DR. TRAVIS:  Let’s bring that point back when the implementation group is with us, because that’s something the committee has discussed in the past and not really developed any kind of consensus about what to do or how to move forward.  So we have about 10 minutes left with this group, and I want to get an opportunity to people who have not yet spoken in this session.  And that would be, by my notes, Ed, Fred, Norine, and Tony.  So we’ll go in that order.
		DR. MILES:  First, I wanted -- I wanted to say publicly what I think you’ve accomplished here with this change in the way you work, it’s extraordinary.  And I can’t think of too many organizations that would have been capable of this wholesale change in culture.  It comes with problems, but there are ways with dealing with that.  But this is really extraordinary.  So I take my hat off.  There were times when I didn’t think NSF could change to the degree it has.  But if I recall the paper that came out of OSTP in 2010 signed by [unintelligible] and Holdren, some of the thrust of what you are doing and what you have the funds to do is also supposed to spill over to other agencies and that this is the United States itself speaking as a whole and not just NSF.  And I’m interested in the point that was made that USDA and DOE have been significant partners in two large initiatives.  I’d like to know a little bit more about what those are and what the chances are of your widening the area of collaboration to a significant degree with other agencies.
		DR. KILLEEN:  Well, I can tell you the USDA co-funded with us the decadal and -- regional decadal climate change solicitation in FY10.  And they’re continuing to do that.  We’ve also negotiated with them participation in a water solicitation on the second round.  So they didn’t do it in the first round, but they saw the success of the water solicitation.  They’ve come in as contributors, financial contributors, in the second round.  And their program officers participate on the panels, the -- they’ll fund successful proposals in their field of interest, and so they’re full blown partners.  The Department of Energy also came in on that.  We just negotiated an MOU with USGS to participate, and their participation will be largely in kind in some arenas.  They’re very interested in water, but they’re also going to be a full partner on Earth Cube, which I also mentioned this morning.  So, we have inroads already with certain agencies, mission agencies.  We’ve had conversations with NOAA at the administrator-to-administrator level.  Several of those conversations have happened, and there are a lot of common interests there but no tangible real co-funded partnership yet, also with NASA and the other agencies through the USGCRP.  So, I think our view is that this is a very fertile arena for good participation across the agencies. And we have a lot to offer at NSF in terms of mobilizing the academic community, and we’re going to continue to look for opportunities to do that.  I think a start is there.  It’s not a flood gate opening with interagency participation, but I think this is -- SEES has already shown it can be done, on the international front as well as on the interagency front.
		DR. KARSTEN:  Tim, could I just add something to that please with regards to the climate education program, just briefly?  Sorry, with the regard to the climate change education programs, we have had conversations with NOAA and NASA about funding, but their education budget is so unpredictable, it’s been hard to get a firm commitment.  But for the last three years, we’ve been having joint grantee meetings related to climate change education between NASA and NOAA and the NSF.  So we are building a community that is a multiagency effort to try to make our investments more strategic and complementary to what’s going on.  And actually, at 3:00 there is a webinar to talk about trying to make progress in developing a common evaluation scheme for these programs that could be shared across the agencies as well.  That’s the background for that collaboration.
		DR. BLOCKSTEIN:  As a grantee of their program, I’ll say that Jill and her colleagues are doing a fabulous job, and that’s a kind of -- a great model, I think, for a lot of these things.
		DR. TRAVIS:  Fred?
		DR. ROBERTS:  I’m interested in any data that you might have about the extent to which we’re reaching a different discipline.  So, with all the number of proposals we have up here on the screen, do we have a breakdown by the home discipline of the submitter and those where we really have multiple disciplines involved that are doing this, but also to -- how many of them are clearly interdisciplinary?
		DR. ROBIN:  Yeah, we do have that, and we can get that information for you.  Each of the working groups does do that.  I just want to mention some of the solicitations like water sustainability climate require that you have one from each of the disciplines.  Others don’t necessarily require, but the spirit of the solicitation really encourages that.  So, we do have that data by the different programs.
		DR. TRAVIS:  I would suggest --
		DR. ROBERTS:  If I may, is it clear from the data that there were some disciplines that were missing that maybe there ought to be more outreach to them or?
		DR. ROBIN:  Yeah, for different solicitations.  I think the SEES Fellows is an interesting one to look at.  Those, by nature, you know, we don’t like to [inaudible] by disciplines.  We’re really encouraging people to move beyond what they’re currently studying.  There was a large percentage of those projects had a collaboration with the social sciences, whether that was their home, or they were going to have a mentor.  Engineering was very well -- engineering actually does very well in all of them; we see a lot of engineering in all of them.  I think computer science is an area that we’re not seeing as much, but the computer science directorate has been doing a tremendous job in outreach for their community, I mean, very much so.  They’ve really jumped on in terms of getting the word out to their community and how they should engage.  And they’re taking the lead in the new initiative of relevant information science and sustainability.  So I think that’s going to be an interesting one to watch, to see how that shapes up. 
		DR. TRAVIS:  Okay, if we get into a discussion about metrics, that might be an interesting element in that discussion, because the committee’s effort in the past has been to emphasize integrating different disciplines, and so measure of success by the committees’ old standards would be, how well are we doing along that line.  Norine and then Tony.
		DR. NOONAN:  Thank you.  Today seems to be my day to care about staff.  So, with a hundred program officers and four staff, and I know there was some nervous chuckling up there, heh heh heh, internal staff --
		[laughter] 
		DR. NOONAN:  I mean, that -- what kind of strategies are you using or can you use to sort of mitigate that?  Because people have their regular work to do.  This is on top, right.  I mean, you know, and sort of everything seems to be on top these days.  And bright shiny new objects, you know, seem to get added, and then the bright shiny new object gets attention, but meanwhile, there’s the core, you know, sort of the nuts-and-bolts work to do.  So, are there ways in which this can be -- these kinds of things can eventually or, you know, next round or something be -- I hate to call them institutionalized, but that’s really what I mean -- leveraging the core programs into these rather than letting them sit on top of the core programs.  So, I’d like to just hear your perspectives about your staff.
		DR. KILLEEN:  Now’s your chance, Jessica.  How many SBE --
		DR. PLATZ:  This is a very --
		DR. NOONAN:  Two.  [laughs] 
		DR. PLATZ:  This is a great question.  It’s a very serious concern.  And it hearkens back to the comments made earlier about a caller about the low success rates of the solicitations.  And so, we’ve made the conscious decision in SusChEM not to go to a solicitation, so we’re not forcing, we’re not creating work in writing the solicitation on the staff.  And we are taking existing programs within the division -- for example, our centers program -- and saying instead of it being open to any area of chemical inquiry, we’re going to be limiting it to the SusChEM area.  So, in this way, by strategically focusing existing mechanisms, we hope to reduce workload on the staff and we hope to -- we hope to prevent a traumatic influx of proposals that will raise workload on the staff and burn a tremendous amount of proposal writing and revealing time in the community.
		DR. ROBIN:  One of the things we are, you know, that this has come up with every meeting that we’ve had with each of the directorates.  And, you know, most of the people that are on these working groups can attest to it.  This is all done on top of our normal workload.  Part of the role of the SEES implementation group is to coordinate these efforts.  So we do have a management structure.  We rotate who -- which of the primary directorates that’s managing that program each year so that it’s not all in one directorate.  Some of the solicitations are run every other year, some are annual.  So, we are -- we have a very complex matrix, though, that we’re trying to look at those issues.  With that said, because Tim mentioned, of course, we would love to have more FTEs [spelled phonetically] assigned to SEES.  I think it’s a testament to the enthusiasm throughout the Foundation that people are taking on these responsibilities above their workload.  It’s very exciting programs, but it -- the synergy within the working groups is great, but, yes, it’s true.  You know, at the end of the day, most of us go home a lot later than we would like to.  
		DR. NOONAN:  So, let me just say this.  At the end of the day, though -- and I hate that term.  Don’t you hate that term when people use that?  But a desired end state might be that this is your normal workload.  So I think over time, you might want to think about that.
		DR. TORNOW:  So, I’m okay that I think we already are thinking about that, that there’s, you know, I have some of my staff right there in the audience and they’ll tell me afterwards if I’m like totally off-base, but we have been thinking about that it’s -- that we’re not -- that to not add it on, but to think about it as we bring new people in that this becomes their focus.  And there’s pros and cons in doing that because of the different ways -- I mean, I think to say that the -- that the way we think about investing in sustainability and in services related to sustainability is not only in SEES and to lose some of the connections between the other activities that are going on is also another coordination issue, and we want to try to maintain some of that.  But I would say that we’re not at all unaware of the impacts that this has had on the staff.  And I think, as Jessica said, when she met with the various directorates, certainly that -- I mean, we talked quite a bit about it in our meeting with the SEES Implementation Group about, you know, what -- setting priorities and being strategic in the use of staff under primary activities.  So, you know.
		DR. TRAVIS:  Tony, the last question for the session, I think.
		DR. JANETOS:  So, one of the -- I want to start by saying that, I mean, you -- Tim, I think, did an exemplary job of trying to conceptualize and then begin to implement what for the Foundation is intellectually something really very new.  And as much work and as hard as it’s been to do this sort of with the new resources, and get everybody to work together and either write home the solicitations or adjust programs that are already in existence at the solicitation phase, how do you think about the -- how do you think about the challenge of those programs in which you already have a major investment -- decision making centers, the LTERs, critical zone observatories.  You know, many of them are sort of evolved, intellectually evolving in this direction anyway.  How do you -- and yet it would be unrealistic and unfair to say, well, we’ll give you a little more because they already have been given a lot, and that cuts off, you know, potential new partnerships.  So, are there opportunities to have those discussions with PIs and talk to them about the intellectual evolution of what they’re supported to do?  Because they turn over, too, over time.  How do you think about that challenge?
		DR. TRAVIS:  For example, the future of the LTER network and the future of the LTER sites within SEES is their way -- just to be clear.
		DR. WINGFIELD:  I think that’s right on the problem.  And a lot of what Bio already funds from the core has subsisted before relevant to sustainability, how do you include that in the overall program, and also, mention that now NEON is coming online, and OOI is in its final stages of construction.  And I think there’s a lot of opportunity there.  And I think this not being much of focus so far, because NEON has had rather a protracted gestation period, and it’s been argued over and reviewed and so forth for a decade.  I think now it is being constructed.  We’ll get it going.  That will go away and we can start doing some serious thinking about it.
		DR. JANETOS:  The facilities are a little different there, because, again, I won’t say that, I’m sorry --
		[laughter] 
		DR. JANETOS:  In the final analysis, the facilities will have to respond to whatever the research community actually wants them to be able to do.  That’s a service in a sense that’s provided through a research community.  But the PI-led investments, I mean, are quite substantial.  And they, you know, they’ll turn over in due time.  And is there a sense that they need to be encouraged to move in this direction, or are they just, you know, kind of off -- I’m not sure.  I’m not --
		DR. WINGFIELD:  I think there’s a lot of opportunity there to -- I wouldn’t say encourage them, but just make them aware of the amazing possibilities that NEON and the other facilities will provide with that kind of research.
		DR. JANETOS:  Okay.
 		DR. TORNOW:  So, I’ll just add one -- Machi, did you --
		DR. DILWORTH:  I was going to say that these numbers speaks to it, you know.  You say here’s money to fund these opportunities.  PIs are going to [inaudible].
		DR. TORNOW:  Those are not different PIs, for the most part.  They may be different collaborations, maybe thinking about different problems, but there’s a pretty good overlap against the PIs that are already being submitting to NSF [inaudible].  But I would say, so, in -- partly in follow-up to what you were saying, also, is that I think -- in thinking about the investments, the core -- the standing programs or the other things that are going on that are related, that are making contributions and thinking about sustainability, that the connection between them -- I actually think that the -- that there’s a nice space there between thinking about the focused solicitations ins SEES and the sort of more free space in the standing program for the other ideas that have come up that may in fact be -- because we have that out there and we’re signaling, NSF is putting out a pretty strong signal about our interest in these kinds of issues that we’re going to see some movement in the standing programs towards things like this, but there’s obviously ones that we’ve sent out too that they’re responding to, and then hopefully we’re going to see some things coming in the standing programs that we may then start to incorporate into the --
		DR. JANETOS:  Start to see a change in focus in the --
		DR. TORNOW:  Right, so between the two different kinds of things, whereas the NSF is signaling but the community is telling us what they find interesting and where the opportunities are from their perspective, I think it actually is a good balance for the overall health of the portfolio.
		DR. CAVANAUGH:  Yeah.  I would agree with -- I really like the way Joanne talked about it, because we often say things like, when we do something new, what will happen over time is that it will be absorbed into the programs and transform the programs.  Now, we tend to say that.  And it’s kind of a rote answer in a way, and I really like Joanne giving more of a sense of it.  I think that the real issue for NSF over time is always how prescriptive to be.  And you could -- this will give you some conversation for break, right?  But you could look at this and say, gee, NSF has been pretty prescriptive about saying that we feel that sustainability and interdisciplinary sciences and this kind of area is really important, you know, and sends a very strong message to the community.  Now, how strong should -- you know, there are people who feel as if the NSF should never make any signals like that at all.  So, you know, it runs the whole gamut.  So, to think about having done something like this for a period of time, thinking about the responses, and then using that to, you know, when you’re thinking about the future of the programs in general, the core versus these special investments, I think that what’s really important about this actually is that I read this as saying, you know, okay, we’ve hit a sweet spot in the community, and so, the community is now -- we tried something, but I think they’re now coming back and saying, “You know what?  We agree with you that this is really important, and we want to try doing some things too.”  Now, there’s some cynical stuff in terms of chasing the dollar.  But you know, but I think, by and large, you’ve got a lot of people who were able to put together collaboration and we’re willing to spend the time and effort to do it.  So, that’s telling us something.
		DR. KILLEEN:  I’d just like to add just because, you see, what comes into my head is that the community, you’re -- on this committee you’re on is a very privileged setting because you can see the whole big picture of SEES and how it’s come together and the stresses and the money and the success rates.  But people out in University X don’t have that sense.  And so, I think we’re finding, and Ben is going on the road actually with this SEES story and finding that people are, you know, are very appreciative of this signal, that we may be sending a strong signal out to these sort of stations, but the big picture signal of the overall $200 million commitment and the integration and the leverage all of these is not actually -- so, a role of the committee, I remind you, is to help us communicate outbound what’s going on at NSF.  So, please help us get this storyline out so that actually people can have a chance to respond to the signal in a thoughtful way.
		DR. TRAVIS:  All right, I think we are out of our time allotment for this group.  I want to thank our friends for coming to see us and spending the time with us.  Let’s take a break until -- let’s reconvene promptly at 3:30 rather than saying we’ll take a 10-minute break.  It’s 3:11, promptly at 3:30 and we’ll begin again with the implementation group.
		[break]









Special Session with SEES Implementation Group
		DR. TRAVIS:  If we could take our seats and resume for our next session.  We will have a special session with the SEES Implementation Group.  So, as you can gather, we’ve been spending the afternoon, trying to understand SEES, this was motivated in part by the fact that it’s kind of a major outgrowth of the previous efforts of the committee and, in part, by the fact that I had a sense from our last meeting that what exactly is in SEES, how it’s being administered, how it’s being rolled out, and how we might measure its success is something we needed a good bit of discussion on.  So we had the SEES panel earlier.  Now we have the SEES Implementation Group.  And I’ll ask them -- and we’ll begin by asking them to introduce themselves.  We’ll start at Jessica Robin over there.  [laughs]
		DR. ROBIN:  Do you want me to change my outfit or something?
		DR. TRAVIS:  I was going to say, I thought you said you were going to change.
		[laughter] 
		DR. ROBIN:  I’m Jessica.  I think we established that.  		
		DR. TRAVIS:  You have to use the microphone.
		MS. QUALTERS:  Hello, Irene Qualters from the Office of Cyberinfrastucture.
		DR. MCGINNIS:  I’m Dave McGinnis from SBE.
		DR. HAMILTON:  Bruce Hamilton from the Engineering Directorate.
		DR. GRIMM:  I’m Nancy Grimm from Bio.
		DR. VAN DER PLUIJM:  Ben van der Pluijm from Geo.
		DR. FIRTH:  I’m Penny Firth from Environmental Biology.
		DR. ROBIN:  And we have a few people in the back of the room actually.  
		DR. TRAVIS:  Please join us at the table and introduce yourselves.
		[talking simultaneously] 
		DR. TRAVIS:  You have to speak into the microphone or it doesn’t come out -- you don’t exist until you speak into the microphone.
		DR. COVERT:  I did want to do my existence for you, so --
		DR. TRAVIS:  Exactly.
		Dr. COVERT:  Kathy Covert, MPS.
		DR. ROBIN:  And I just wanted to mention Cheryl Dybas from --
		MS. DYBAS:  Cheryl Dybas from OPA.
		DR. ROBIN:  She’s our Office of Public Affairs, and our AAAS fellows, Leah Nichols and Ben Hsiao from the SBE and CISE [spelled phonetically] have been instrumental in helping us with SEES IG.
		DR. TRAVIS:  Thank you.  I think we’re going to begin with a presentation that Ben has put together.  Is that correct?
		DR. VAN DER PLUIJM:  That is correct.  I actually have a handout that I’m going to -- and now we pass it that way.  Okay.  My name is Ben van der Pluijm, and as you just said, I’m a member of the SEES IG.  You’ve seen this now several times.  These are the 16 programs that are currently in the SEES portfolio.  And, by the way, this is on the exam at the end of the day, so memorize them now because they will be on the test.  These are 16 programs, and what we think is somewhat missing is a bit of the broader view of how these things hang together.  This is not just a set of programs that are all very different.  They actually have commonalities.  And so, one of the things that the SEES IG did, which is the group that you’re meeting right now, the implementation group, is actually not just help to run all these programs but also, as an intellectual scenario in figuring out how things hang together, what kind of approaches we take and also what might be missing in the portfolio.  And so, what we thought would be useful to start a discussion is actually give you a bit of the flavor of the broader perspective of the SEES portfolio when we put all these programs together.  So that’s what I’m going to try to do in the next few slides.
		And so, this exercise that we did, that the IG did, sort of last fall put together this winter, if there was a winter at all, of course.  Really, it was to give us a sense of how all these things are connected.  And, to a large extent, it was actually for the use of the NSFers internally to give a flavor of all the people that are involved in one group, but also the people that are on a program office at NSF.  So the idea was to also show how do you actually get a pattern out of all these 16 programs that are right there?  And remember, we’re running 11 programs right now.  We’re having five programs in preparation, but I lumped them all together in this presentation, anticipating that the next five will actually come online sometime in the summer.  
		So, as we did the exercise, we did the activity, we quickly figured there’s a number of ways to look at the portfolio of SEES programs.  And I’ll show you the three ways that we looked at that, and it’s here where I want you to get a sense of.  So we looked at sort of the topics that we’re covering in that area, but we also looked how actually things work.  The functional component of all these programs presents equally instructive and, in fact, is very important for the PIs to know how the programs work because, obviously, they’re the ones that sort of have to match that scenario.  And lastly, I wanted to briefly mention a bit about the people that we are targeting with these various programs.  And, again, this is not -- we are not going to have 16 slides for each program, how is this -- all these things.  The intent was exactly the opposite.  It was not to look at the individual programs, but all of them together, to look at the commonalities and overlap in those various scenarios.
		Okay, so, this first slide, we’ve just put it up to make sure that you know the starting goal of SEES, and there were already several discussions today about these various items, of the knowledge base versus the NSF mission, of course, workforce development, and partnership -- the sort of three goals of the SEES portfolio.  So, you’ve seen that slide before.
		But now, what you can actually do, if you look at these 16 programs, and there’s a lot of text up here, and the text -- don’t worry.  Just look at the bold letters.  And those of you on the phone, I’m sorry.  Somewhere it will be posted I imagine, right?  You always just post it somewhere?
		DR. TRAVIS:  Yeah, we’ll post it, yeah -- did we post it yet -- sorry.
		MALE SPEAKER:  It was sent yesterday.
		DR. TRAVIS:  Well, I’m not -- the PowerPoint wasn’t sent, but we -- 
		MALE SPEAKER:  Yes.
		DR. TRAVIS:  Yes it was.
		MALE SPEAKER:  The PowerPoint’s already up.
		DR. TRAVIS:  The PowerPoint’s already up on a website, so the answer is yes.  I’m sorry.
		DR. VAN DER PLUIJM:  So there’s a lot of text in there.  And obviously, the text is not for me to read; it’s for you to read.  But I do want to emphasize sort of broad groupings of the topics we’ll be cover in this environment.  Always the natural system, climate, hydrology, the geo, the ecosystem science, very predictable, of course, in that portfolio.  But just as important, it was brought up this morning, is the role of the human and build environments in this scenario.  And there’s really a great focus on the interactions between those to build the natural and the human system.  It’s integral to nearly all the programs that are part of SEES, so this is not  an add-on; it’s just and integrated -- the other topics that I’ll address, and you mentioned some of the earlier in the prior panel, is the green energy and green materials.  Energy and materials is a short way of stating it.  Focus on natural resources and material shortages and pressures.  
		And the fifth point, the fifth topic that we identified is what we label adaptation and resilience.  Really it’s the way society will have to deal with the future with natural occurrences that are taking place, whether or not people are there or not.  And so, we call it adaptation and resilience mainly sort of because there’s a lot of range of these processes.  But those are the topical themes.  And not every program matches each of those five, but collectively, they very generously cover all of those particular scenarios.  I’ll work my way through these very scenarios, then we can have questions [inaudible]. 
		This is important, especially it’s important for people that are applying to these programs, but also for people within NSF, because the culture of the SEES portfolio is not exactly business as usual for many of the programs.  It takes a systems-thinking approach.  It starts with systems, and it likes to end with systems.  But in particular, it also recognizes that systems connect and you have many connected circle diagrams and Venn diagrams are popular there, but systems thinking underlies essentially all of the activities that we do in the SEES portfolio.
		The other element which is very strongly present is the role of partnerships and networks.  Partnerships in -- in many a way, partnerships among scientists, partnerships among groups within universities, partnerships among universities, partnerships with universities and other institutions, partnerships with agencies, international partnerships -- really is key to making progress in sustainability is to recognize that partnership is the path forward; that’s not an individualized activity.  And networks, we have a number of network programs.  Exactly is aiming to support that particular part of the activity.  There is [unintelligible] education and learning.  We had a session this morning, where we are moving forward with some thought about how education fits in the SEES portfolio, but clearly it’s implicit in most research, of course, because many of us, when we submit proposals, have graduate students, post-docs enrolled, and that’s part of the education mission, which is implicit in a lot of what happens in the research.  And it’s the same in this particular scenario.  We also have climate change education [inaudible].  
		Workforce development -- now, I actually realize if I say that that somebody will say, well, what is workforce development?  I’ll leave that to you, but it’s -- the point really is that we do realize that this area of sustainability science is not particularly broadly represented as it comes to the intellectual realm of universities and in companies.  And yet, it’s a topic that is resonating in more and more places.  So, part of the programs that we have is explicitly trying to make it possible for people to become fully versed in this area of sustainability science.  And that’s how we define workforce development in this particular context, meaning that people can actually retool themselves or diversify themselves but through partnerships, actually themselves, learn as much as anything else.
		And lastly, information, data, ever-growing databases give us a new opportunity to do science, of course.  We do the classic scientific method.  But with the onset of more and more data, we are starting to see a scientific revolution, a new paradigm in science whereby data is the driver.  And so, this is clearly something that in all the SEES programs, data collection and data analysis is quite pervasive and quite successful work on that as well.  So those are functional characteristics.  Again, not every program is asking all five of those characteristics to be there, but the collective portfolio really does reflect all activities.
		Now, thirdly, what we’re doing is hard.  Obviously, being a -- I don’t want to say that NSF does not do science.  I mean, science [unintelligible] community, so what is the community?  They really are early career researchers.  That’s a logical target audience.  Why?  Because as we want to build a new workforce of tomorrow, we don’t want to start with old folks like me.  We want to actually start with younger folks who actually are either at the early stage of their careers and still are developing their research areas, but also people that are already in research careers but are looking for ways to change their perspective, retool their skill set.  And so, early career researchers is a distinct target audience.
		Teams, research teams -- the culture of teams collaborating -- some of you at the universities know interdisciplinarity is a word every provost uses all the time, but it’s really hard to actually have interdisciplinarity.  And so, this is an explicit program that identifies partnerships and interdisciplinarity as a key element in the path forward.  So, research teams.
		The connection with educators and learners, obviously, the second “E” is SEES is about education, so that’s a component that we’re targeting as well.  The fact that networks can go beyond institutions is equally important.  Doesn’t have to be between just universities, could be with agencies, NGOs, other federal agencies, international partners.  Building those networks, we have explicit programs that support that.  Some programs support smaller amounts of money just to bring teams together.  Other programs actually allow you to build a particular network in that scenario.  And lastly, also something you had lunch over, if I understand correctly, is that sustainability does not stop at the U.S. border.  It actually is clearly an issue that’s internationally present.  A lot of countries around the world are actually talking about sustainability, obviously, because we’re all part of the same global system.  And there is great potential to connect with partners around the world in research areas but also in thinking about how to put these scenarios together.  So, a pretty rich set of target audiences and, in fact, we had some discussion about -- what about mid-career and, even, as I said, late-career scientists.  That’s certainly a potential area for the future to think about as well.  
		So, it’s kind of hard when we do this scenario, when you have these handouts, it’s an internal document that’s trying to make a first pass of making an holistic perspective of the portfolio and not have to stare at these 16 acronyms that are the problems that we have, is to show you what the psychology is, the intellectual thrust is of these scenarios.  I was trying to write up some things.  The place to really go is the website.  It’s not very glamorous because most NSF websites are not very glamorous, but it’s very informative.  That’s why I need to go through the information.  There’s a little brochure that was in the hallway, I saw that we put together as the start, and we started to push these stories out by telling the people about the general scenario.  And so, what we wanted to do is to start this meeting with the IG.  This is what the IG does, and they all -- these are the worker bees, the ones that sort of do these programs, but they also realize they’re closest to the topic to understand what might be missing, what needs to be done and how that should be put together.  So, [unintelligible], Joe.
		DR. TRAVIS:  Thank you, Ben.  Let me ask the other members of the IG group who are here if they would like to make any additional comments or glosses on what Ben has presented.
		DR. HAMILTON:  Well, you mentioned additional comments -- well, not necessarily on one what Ben presented.  
		DR. TRAVIS:  No, it could be additional beyond Ben presented or completely irrelevant to what Ben presented.
		[laughter] 
		DR. HAMILTON:  Well, no, I --
		DR. TRAVIS:  Bracket discussion on the NCAA pool.
		DR. HAMILTON:  So, Ben mentioned the worker bee aspect of this.  You have to have seen the number of proposals that are coming in under these various solicitations and the like, 200 there, 300, for example, 300 in the SEP solicitation.  And so, this is all being handled by the worker bees, and, of course, a facet of this is that the worker bees are, if you would, they’re getting out of their own hive in order to handle this, because I said I’m from the engineering directorate.  Most of my hive is the engineering directorate, and then I have my little cell in the hive of course.
		[laughter] 
		DR. NOONAN:  Resistance is futile.
		[laughter] 
		DR. HAMILTON:  So this whole adoration is getting us to come out of our hive and visit some other hives.  That’s all real good.  And this is of course an overlay on the normal operations of what the program officers are involved in.  And so, that, of course, is presenting -- it’s a two-sided coin, presenting some interesting opportunities but also some interesting challenges.  So I thought I would just fill in a little bit on that.
		DR. MCGINNIS:  And if I could just add in, what Bruce is really trying to say is there’s a lot of buzz about SEES.
		[laughter] 
		[talking simultaneously] 
		DR. TRAVIS:  Would anyone like to make any more comments on some different metaphor?
		[talking simultaneously] 
		DR. MCGINNIS:  The other thing that I was going to say is that it does put a lot of stress on the program officers who are the worker bees, it’s also putting a lot of stress on our reviewer community.  If you think about the number of reviews that we’ve had over those proposals you saw in the last session, and -- I don’t know -- did Debbie [spelled phonetically] those?  Was there 500 proposals or something like that we’ve had now --
		FEMALE SPEAKER:  More.
		DR. MCGINNIS:  More than that.  I mean, if you think about, each one of those have four reviews as a minimum probably.  That’s a lot of reviewers.  And when it comes to some of our programs like the SRN, Sustainability Research Network, we have very strict conflict of interest rules.  And when you were adding these large network proposals with multiple institutions and every one of those institutions can have an institutional conflict of interest so that we can’t use their reviewer from that institution, it poses us some real problems finding the right expertise.  So that is a lot of the work struggle of worker bees, often times, is finding good qualified reviewers.  I’d just throw that out there.
		DR. TRAVIS:  Other comments that anyone would like to make or points to add to this?
		DR. VERMEIJ:  Joe, may I make a comment?
		DR. TRAVIS:  Yes, please, Gary.
		DR. VERMEIJ:  It’s very nice to hear another presentation by another Dutchman.
		[laughter] 
		DR. TRAVIS:  It made Gary’s day so much he’s gone.
		Dr. Geerat Vermeij:  No, no.  I’m here.
		DR. TRAVIS:  I know.  
		DR. VAN DER PLUIJM:  At least one person can pronounce my name right.
		[laughter] 
		DR. TRAVIS:  I certainly -- I certainly wanted to make two comments, both of which are really, really thank this group, the implementation group and to give you a lot of praise for two things; first of all, the enormous workload that this has created for you that you have executed seamlessly and, at least to the outside, without appearing to have gone crazy, lost your minds, or become axe-murderers.  What happens in the building, I have no clue.  But, more seriously, we had this discussion in a couple different groups earlier today.  The great concern, and Norine led this discussion -- there’s a great concern for the strain on human resources at NSF that this has put, because we recognize that this is an enormous amount of work in addition to the enormous amount of work you’re already asked to do.  And I think the community ought to be helped to appreciate this and, speaking for the committee, we couldn’t be more grateful for all you’ve done, not just because you did it, because it’s been done so well.  And I just thank you on behalf of all of us.  
		The second thing I’d like to say is -- the second comment I’d make is also praise for bringing order to the SEES portfolio and bringing out, elucidating, if you will, the topical themes, the functional characteristics, the target audiences.  In many ways, it’s a business plan for SEES that really makes the whole initiative tangible not just as a portfolio of miscellaneous programs, but as a real coherent strategy to advance the science.  And I think that itself is a feat.  I’m -- I think we’re all very appreciative, so, thank you, really, from all of us for doing this.  This is also the sort of thing that the community needs to see and be aware of, lest the community continue to hold an impression that this is a miscellaneous grab bag of things that NSF was already doing.  And that’s really not true.  So, with that, having -- yes?  Nancy?
		DR. GRIMM:  I’m just going to feed off of that, things that NSF is already doing, because I think this has been push-pull and a little bit of a challenge for the SEES Implementation Group and probably for the ADs as well to think about how these new programs fit with the various other things that are going on in the Foundation that are related to sustainability.  Bruce is actually the program director for a program that has sustainability in its name.  So, does that then automatically become part of the SEES portfolio?  And we discussed this a lot in the implementation group on how we were going to actually think about the new SEES programs and the ones that originally started as the Climate Research Investment, which were folded into the SEES program.  These are the -- all these other things that were going on in the Foundation that are related to sustainability.  And, I guess, from my standpoint speaking personally now, I think it’s great that there is a lot of activity in the Foundation that has to do with sustainability.  I don’t think that means we have to bring it in a part of the SEES portfolio.  But I do think, and would be interested in your perspective on this, that it would be interesting for NSF to come up with a way to recognize and maybe organize that research in some way so that it gets the recognition of being sustainability research and also potentially, you know, becomes in some way, shape, or form part of what NSF is doing in terms of sustainability.  So, I’m not sure if that’s something that you all have ideas about, but I just was feeding off of what you said there.
		DR. TRAVIS:  Let me open the floor to the committee as a whole, and we can do our usual turn your placards vertical instead of horizontal for questions, comments, and things like that.  I think this is the longest time I’ve seen nothing but horizontal placards on --
		[laughter] 
		[talking simultaneously] 
		DR. TRAVIS:  I knew we could start provoking the work.  Go ahead, David.
		DR. BLOCKSTEIN:  Yeah, I -- first of all, thank you for your work.  I think this is fabulous and it’s really a -- both an evolutionary and a revolutionary advance per the Foundation.  My question is in part informed by being a reviewer on one of the SEES panels.  And that is, given this is an issue that we dealt with, given the sustainability paradigm with the three-legged stool of environment and economics and community sustainability, to what extent do you try as a portfolio to address all of those?  And to what extent within each of the initiatives do you try to -- Penny is the -- she is the queen of Venn diagrams, to have the point where the successful applicants are the ones that really are at the center of those three pieces.  And then, I guess, sort of the follow-up from that is given that most of your applicants are really coming from disciplinary perspectives that don’t necessarily cover the legs other than their own, what kind of thoughts have you given to workshops and other approaches for building the capacity within the scientific community to be more effective at hitting that sweet spot within sustainability?
		DR. MCGINNIS:  Well, I’ll take a chance and give you an answer on some of the topical things.  I think the thing that we’re most interested in, first and foremost, is funding the best science related to sustainability.  And as we think about the new solicitations and how to write them, often times it’s not how do we bring together somebody from these three different communities to do something about sustainability.  We’re trying to think about the kinds of themes within sustainability that might be most appropriate, whether it be biodiversity or whether it might be hazards or something about coastal areas.  And so, we’re trying to separate out the science a little bit to promote interdisciplinarity of a whole variety of modalities and to drive the science forward as opposed to just simply be doing interdisciplinary science.
		DR. HAMILTON:  So, David, you hit on a number of different items at different scales.  So I’ll pick just one scale to give an illustration on, and then we can always look at the flip sides and so forth.  So, one example, a competition we have is what is sustainability in climate?  And on that competition the way -- first we stay right in that solicitation basically, in order to win, you got to cover all the legs of sustainability, at least three, and actually, we have four.  And the way we do that -- and the way we approach that in terms of the review process is to make sure that each and every proposal in that competition is reviewed by an expert or someone who’s expert in at least one of each of the legs.  So, you know, it would be wonderful if you had all the experts -- expert in everything, but we haven’t necessarily achieved that.  So, what we try to do is make sure we have a set of experts covering the full range on each and every proposal.  And for proposals that don’t do that, even though they may be super strong on one or even two of the legs, they just cannot win, because it was inappropriate [inaudible].  So that’s one example in terms of the approach.
		And you also asked about workshops, and you’ve been at several of these workshops.  And I forget -- sorry if they start to be a blur to me, and so, I’m not sure which workshops you were at and which you weren’t.  But one example is we had a workshop here at NSF.  It included, of course, lots of people from the academic community, also from the industrial community and other agencies.  And this was a workshop on engineering scientific and social response to the energy/climate/water nexus.  And so other agencies we had as participants in this workshop were DOE and EPA and we pass at other agencies there also.  And that was a pretty large workshop.  We probably had about 60 people at that workshop.  And of course, it was on a central path to sustainability in terms of the nexus.  So, that’s just one illustration.  We also had the workshop at the University of Illinois Urbana-Champaign on clean energy education.  So, those [inaudible].
		DR. GRIMM:  I wanted to just add something about the idea of workshops and because of the things that all were used together to help them to sort of understand what is different about sustainability research.  I think one of the programs that we had that has actually been very successful at NSF, the research coordination networks program, which has recently expanded to accept these related proposals, is a classic example.  And these are, you know, we’re actually putting money out into the community to hold these kind of workshops on a topic that bring people together and really -- they’re not funded for new research but rather to pull together communities that are doing research.  And so, I think that those kinds of things sponsored by the SEES RCNs are happening all over the place right now in a wide variety of areas.  
		And I just wanted to make one more comment about the three legs of the table, as you put it.  We have lots of topics.  We went through all of the different topics that we have.  And you could make, you know, a whole bunch of Venn diagrams that have to do with the topics.  But those three legs of the table have to stay as part of any sustainability research.  And so, we developed -- the implementation group developed language that we put into all of the solicitations that explained that what we’re looking for is not something that is just, you know, has a social scientists and an ecological -- or environmental scientist and then something else, but really that the research that we hope will come out of this program is actually something that is interdisciplinary and transdisciplinary and is moving beyond, well, this is the cutting edge for my field.  Instead, this is the cutting edge for the field that emerges when you put together these different perspectives.  So I think that’s what we were trying to shoot for, all of the programs that put this language in, and then it’s really up to the panels and the program directors and the reviewers how well that’s actually implemented.  
		DR. ROBIN:  I just want to mention, just briefly, in terms of workshops, the new programs that are planned for this year, the hazards, the coastal.  They’re both planning what you mentioned, some workshops for this fall.  The hazards group has had a workshop in the past.  And then the sustainable chemistry engineering materials recently had a workshop.  And maybe Kathy would just want to say a few words about that and how it was.  That was a --
		DR. COVERT:  Sure.  This workshop was held in January and brought together people from the chemistry -- mostly chemical and environmental engineering and the materials science communities.  We had a significant representation from industries, both the mining industry, interestingly enough, mostly focused on critical elements, as well as consumer goods, petro-chem, you name it.  So, I think it was a very rich exchange.  We are waiting on the report.  And perhaps the action item for us is to be sure that these reports that tend to get posted in the division that ended up administering the workshop get collected on to the SEES website in an organized way as guidance to the community.
		DR. TRAVIS:  Okay, Molly?
		DR. BROWN:  I’m interested in hearing what you all think about this balance that we brought up in the last panel between basic research and the sustainability agenda.  Because I think that I agree with all of you, the perspective that when you bring multiple people together, but on the other hand, it couldn’t -- it is questionable about whether or not that’s basic research.  Do you hear anything about this?  Or, you know, do people feel like they’re being forced to study something they’re not interested in?  Or what do you -- what’s the perspective of this -- on that topic?
		FEMALE SPEKAER:  Only our students.
		DR. MCGINNIS:  Let me give you a real quick --
		[laughter] 
		DR. MCGINNIS:  At the Water Sustainability and Climate PI meeting, which was held last fall, the last session of that, for about a couple of hours, was a led discussion that talked about how to do interdisciplinary research, problems that teams were having and this sort of stuff.  And it was a fascinating experience to hear the PIs in the room talk about how exciting it was to be hearing how to do somebody else’s science and having that transform the way they thought about doing their own science.  And so, it’s definitely working.  And it’s working in ways that are so synergistic that I think we don’t know what the results really are going to be, because we haven’t seen the papers coming out yet.  The reaction of the PIs, at least at that particular meeting, was incredibly positive.
		DR. VAN DER PLUIJM:  To give you another answer on that, of course, it’s a very philosophical question that you’re asking.  I’m sure you’re well aware of that.
		DR. BROWN:  I’m aware of that.
		DR. VAN DER PLUIJM:  The real question is where are use-inspired science sit in the realm of fundamental science to applied science.  And there’s no doubt that the mission of NSF is fundamental science, so you have your answer there.  But that doesn’t mean that it couldn’t be use inspired, that’s a way to look at that.  It’s a continuum.  It’s where you want to draw the line.  Clearly, we’re not here just designing chips that are slightly more efficient or something like that.  But it shouldn’t be use-inspired science as a bad word, because there’s a lot of fundamental science to be done.  But certainly, this is slight shift in some of the ways that NSF works by actually focusing on a problem.  I mean, that’s the big distinction of sustainability science versus disciplinary science.  Sustainability science focuses on a problem and tries to solve that particular problem, and it doesn’t particularly care that disciplines have to be involved in the solution of that problem.  And so, it supposes use-inspired -- it’s probably better saying it’s problem-solving science that uses fundamental principles.  And let’s hope that in doing that we’re advancing disciplinary information just as much.
		DR. TRAVIS:  Okay, Susan Abrams -- Avery, sorry.  I’m starting to lose it.
		[laughter]
		DR. AVERY:  Yeah, I’m struck by that last comment because I don’t think that NSF has a track record actually in problem-solving science.  I don’t think if you look back in the history of NSF that climate was part of atmospheric sciences realm when it first started, nor even atmospheric chemistry.  My God!  You know, that was heresy in chemistry. [laughs]  But, so, you know, or neurosciences, for that matter.  So I think it’s a natural evolution and, you know, sustainability is a broad enough topic that it has a lot of fundamental research in a problem solving context.  So, I guess I wouldn’t shy away from it as sort of a history in that, the way I look at it.
		The question I had, it was a response to yours on, you know, how do you give visibility or recognition to sustainability functions that are in the core programs that are not necessarily in the SEES programs.  And my response -- my immediate response was, well, if you give them that visibility, is that just giving too much visibility to something Congress made and said, oh, you’re spending too much money on this.  So, I guess I would worry about that sort of -- sort of thing, but given that they’ve already questioned how much money was being spent in SEES, as I recall, in this last budget cycle.  But what I really want to know is how do you work and how do you determine which programs you’re going to push forward.  I don’t know what that process is.  And it would be interesting to hear sort of how the sausage is being made a little bit here.  And how do you decide that you’re having an arctic?  How do you decide --
		[talking simultaneously] 
		[laughter] 
		DR. KILLEEN:  It’s been an evolution.  I think this thing started, as was pointed out, the climate research initiative, the beginning of the Obama administration.  It always had a sense that we need to sort of work in an interdisciplinary sense to solve the big problems of this 21st century with a social and behavioral and economic and engineering and biological and geosciences perspective.  And that was for climate sciences.  And that really came out of -- initially there were these 22 white papers written by program officers from a retreat, didn’t span across all the directorates, but it formed content, topical areas that were thought to be hot topics.  They were bundled and rebundled and then discussed extensively by the AD team.  So, the basic answer to your question is that the AD team does two retreats a year, meets for happy hour every Tuesday, is kind of continuously digesting and reiterating and working through activities.  The AD group had, I don’t know, innumerable discussions about which topical areas might be -- and again, there was a pragmatic piece.  You know, is there interest across the agency in what might be the condensation nuclei, to use an atmospheric term, that around which a project.  And then this group, though, I mean, this group really is managing the intellectual flow through the organization, and there are many subgroups that report up through the IG.  So, ideas have floated.  They’re tested through workshops, as you’ve seen, in concrete ways.  They’re also floated by -- in keynote talks.  I mean, we’ve kind of made a point of communicating to the community what might be coming next.  Arctic -- you all know Arctic coming next.  I mean, the classical NSF thing might be not to telegraph ahead of a solicitation, so it’s actually a little bit, I think, a little bit unusual for solicitations in the works to be telegraphed as much.  And that’s a vetting process as well, if you think about it, with the community.  And so, you know what comes next, but what comes after next is they are thinking about it already, the framing, the framework, the approach.  Maybe some go away, maybe there’s some consolidation, maybe there’s a new set.  Personally, I think I would like, in an ideal world, the community would have been begging for NSF to do this.  That didn’t happen.  But the community has been pushing through NRC report after NRC after NRC reports things to happen along this dimension.  So, I think it’s -- that’s a rough description.
		DR. ROBIN:  I just want to add a little bit more into the sausage because I think now that we’re in our third year, we are formalizing the process a bit more, you know, in terms of we meet regularly, we have the different working groups meet with us periodically, depending on where they are and whether they’re writing solicitation or once they have their panels.  We’re also starting to have folks from around the Foundation wanting to come to the SEES IG to present ideas, so they’re starting to think about and wanting to engage across the directorates, which is pretty exciting, because whereas before it might be two directorates had an idea and this is what we want to do, and then they start talking, you’re really starting to see the initial bubblings that are going on.  So we are trying to formalize that process a bit more so it’s more -- people have a sense of how does the program become part of SEES, because, as Nancy points out, there are programs throughout the Foundation that fund that and what really differentiates the SEES portfolio from those.  And that was a real big part of our emphasis on the framework so that we could have that.
		DR. KILLEEN:  I have to add this.  Of course, this was -- but this came from the environmental perspective.  So, SEES is more than just that the -- it’s now energy, and so I think that’s a question to reiterate for the committee to discuss, whether it wants to take on this larger worldview that we now have.
		DR. VAN DER PLUIJM:  Yeah, I kind of echo with that because I know that our role that we’re supposed to physically do, but I’d like to bounce the ball back.  And that’s what advisory committees are for, is to help us think about where we should go next if there are gaps.  And so, doing that analysis, it’s the reason why we go out and meet with some other -- some schools and see what people are thinking.  It’s not just to sell the NSF.  I mean, it’s not that hard to sell.  That’s where the money sits.  And so, it really is, but as you learn in the community where we should go next and what is missing.  And I hope that this group, ERE, would actually take that challenge and actually look at the portfolio and say, well, you know, have you thought about that area and that area as the next step now that you have such a richness of programs already in place.  So it’s a little bit, hopefully from your end we could get some [inaudible].
		DR. TRAVIS:  Nancy?
		DR. GRIMM:  Yes.  I just wanted to also add that and this is apropos of your question of how it works, how it just processes.  And this is probably rebellious to say, but you know, the question needed to be asked is whether this kind of an institution and the structures that it has can actually foster that kind of research.  And, you know, so is there -- with the structures that you have, I think we’re doing a lot with the SEES implementation groups to try to break those down, but there still are a certain -- well, the big slabs of concrete between the floors and the foundation.  That still exists, and so, I mean, I think the question is worth asking.  I wonder how we do things across the federal agencies, which also are very much siloed, but there’s a lot that’s happening there.
		Just one more thing, I don’t know if this has been mentioned, but part of what SEES is doing is in the implementation group, and I’ve been sort of in charge of this, is sponsoring a symposium that we’ll have in May which is going to feature many of the PIs that are involved in sustainability research, many of the federal agencies and folks from the federal agencies, and NGOs, international partners, as well as industry and business partners.  So, we’re really trying to ask the questions about what partnerships need to be formed and how do that -- how you actually do that in this kind of -- with the kind of structures that we have in front of us.  So, that hopefully will have some outcomes that will really show some maybe new paths forward for how to form these partnerships.
		DR. TRAVIS:  Let me turn now to, in order, Tony and then Roger-Mark, and then David Skole.  We’re running down on our time, so Tony?
		DR. JANETOS:  Okay, I think the workshops and the symposium are great ideas.  And they are going to allow you to not only to talk about -- and the PIs to talk about what’s going on, but they also allow you to collect ideas and, you know, build some dialogue.  One of the challenges in building all of these sort of new kinds of relationships, both internationally and amongst agencies but also amongst different research communities, is that the idea is to come back and get proposed to you.  It may come from surprising places.  And so, I think one of the things to be a little careful of, and there have been a couple of glitches in the process, that when you invite people to come participate in the workshops, that they are then eligible to propose.  There has been at least a couple of cases where people have sunk a lot of time and effort into workshops, and they have been specifically prohibited from proposing because of the institution that they belong to.  And, you know, you won’t get that the second time if that happens too often.  Once is a glitch, twice is a pattern.  So, just you need to keep your eye on that.
		DR. CAVANAUGH:  The prohibition was on the part of the institution?
		DR. JANETOS:  No, on the part of NSF.
		FEMALE SPEAKER:  Why?
		MALE SPEAKER:  Yeah, why?
		FEMALE SPEAKER:  The type of institution.
		DR. JANETOS:  The type of institution.
		DR. TRAVIS:  Turn into the microphone.
		DR. JANETOS:  Sorry, type of institutions.  And it’s not an NSF-wide prohibition.  It’s always specific to individual solicitations.  And so, it’s just one of those details, but, you know, once is a glitch, twice is a pattern.  And so you just need to keep your eye on the ball.
		DR. MCGINNIS:  Yes, for example, we have a lot of federal labs that want to come into your system only type of program, and so we had to write specific rules and regulations on how to make that happen.
		DR. JANETOS:  That’s exactly right.
		DR. TRAVIS:  Roger-Mark?
		MR. DE SOUZA:  Thank.  I was just trying to get a better handle, a better understanding of the workshops and what the workshops actually seek to accomplish.  And I want to get a better understanding of that and to think about the question that you posed about how you come up with assisting both the agenda and being able to talk about the body of research around sustainability.  And it seems to me to help us think about that question, if we’re to answer the question that I posed earlier, is how are we evaluating these programs.  You know, we have these three areas -- knowledge base, workforce development, and critical partnerships -- and it seems to me that when we get to looking at the evaluation of the programs, that we do have matrices in those three areas, and I haven’t heard us talk much about workshop development in the context of workforce development in the context of what we’ve been talking about now.  So, for me, to be able to respond to that is the degree to which we have matrices that we can evaluate and demonstrate the value added.  And I’m not quite sure how the workshops -- I’m hearing different kinds of workshops, and I’m not sure that I fully understand in order to be able to respond.
		DR. FIRTH:  I can give you an example, and I expect there are others, so I’ll tell you the one that I know about.  I’m working with the Dimensions of Biodiversity, which is one of the 15 or 16 pieces.  And when we were doing strategic planning for it, we were fortunate because it was one of the first ones so we’ve had a little more time to develop than some of these newer ones.  In our strategic planning, we laid out as an important and essential feature the ability to actually assess progress part way along the way.  And so, the first year, which was 2010, we funded what’s called a distributed graduate seminar to baseline the 10-year program, that is to say to look across the landscape of what we know now about the Dimensions of Biodiversity to find as it is and the solicitations and synthesize that knowledge and put it up on a publicly available website and crowdsource it, freeze it periodically, crowdsource it so that we can in three years, in five years, in 10 years, say, “Okay, here’s what we knew at the beginning, and now this is what progress we have made.”  And that’s just one of the programs, but that gives you a sense of what we’re doing.  The distributed graduate seminar part of it is kind of neat because it sort of allows us to attack the workforce problem as well, because there are several hundred people involved in this one project at -- I think they have 15 institutions in the United States as well as a variety of our partner countries.  We have one in Africa, one in South America, one in China.  There’s two more I can’t think of.  So, we’re working on developing an international cadre of people that are familiar with this kind of interdisciplinary research and have actually done some of the baselining syntheses.  So, that’s just an example, but there’s probably many more.
		DR. VAN DER PLUIJM:  There’s probably different opinions on what these workshops accomplish, but the one thing that they certainly do accomplish is that the community teaches itself.  Some of these programs are fairly untraditional.  And, in a way, by organizing these workshops, you bring people together who normally would not have come together.  And in doing so, you are promoting this culture of interdisciplinarity of these cross-disciplinary discretions.  In fact, one of the things that was kind of striking in a -- I’ve been to a few places and I’ve talked about SEES, and several times, people pointed out, actually complimented NSF.  NSF actually seems to be a bit ahead of the curve a little bit for a change.  And so, clearly the community needs a little time to actually figure out how to interface.  I mean, in particular, they need forums where intentionally people are brought together.  And these are not necessarily people that don’t write a proposal afterwards, but these communities are brought together.  You’re sharing the languages, actually finding out that the Dutch is very different from English, but after a while, you actually find a commonality.  And that’s part of the role of these workshops.  And sometimes one is not enough.  It’s not like you put the one workshop in and you barrel forward until you’re done.  The hazards one, we’re doing the follow-up workshop for that exact purpose.  We learned something in workshop one.  We think workshop two sort of allows for the -- a new dimension of it.  So, it’s the educational part of the community, which community does itself.
		DR. TRAVIS:  David Skole?
		DR. SKOLE:  Sure.  I want to just note that we as an advisory committee did convene workshops from the committee point of view for that very purpose, galvanizing the community.  I know I was strongly involved with one that was used to do this blue book report on water as a complex environmental system that probably had 75 people from the water sciences community to prepare a report that gives some direction to NSF on grand challenges, things like that in that area.  I thought that worked out very well.  It was received well by the community because it served the purpose of gathering their ideas and also informing them that this how their ERE is.  And those are -- having Stephanie, likewise, under your chairship, did the similar kinds of things.  So it doesn’t have to be left to NSF to do their own workshops.  We can kind of take that helm.  In fact, what we did was we wrote a proposal for the workshop on water.  NSF funded it, and we went forward.  So I think that that could be done.  I want to then reflect on something that was said earlier that relates to this, it’s little discussion about -- Tim, I think, said that that was environment, these books, and this is broader in sustainability.  And it got me thinking perhaps -- I looked at this.  This red book was published in 2003, and I know we began working on it two years before that, at least.  I was involved with that one.  Stephanie was chair.  And the -- sorry?
		DR. PFIRMAN:  And we talked about sustainable.
		DR. SKOLE:  We did, we did.  And this whole thing was kind of framed in the context of a 10-year outlook, a decadal outlook.  Well, you know, we’re coming up on a decade.  Unbelievable, but it’s true that in 2013, it will be the decadal anniversary of the date from that publishing of that book.
		FEMALE SPEAKER:  Start now.
		DR. SKOLE:  And exactly.  And so, I’m wondering if what we might want to do as the work of this committee is begin thinking about perhaps something along the line of two things.  One would be an effort on a retrospective look on the 10 years of success or not [laughs] of this activity under the environmental research and education, lessons learned, findings -- it’s not a review so much but really a retrospective look at the, you know, the things that went right, the things that didn’t, the things that are unfulfilled, the agendas still to be mapped out.  And then the second things as a kind of segue from that would be to take on a new task, a new similar 10-year outlook and may begin a kind of a, you know, passing of the baton perhaps of this to a SEES series of strategic pathway colored books or whatever it might be.  It doesn’t have to be that way.  All this discussion of crowdsourcing and social networks, maybe it’s a whole different kind of entity that comes out, but nonetheless some -- again, some forward-looking broad outlook.  And if you look at the structure of these books, the way it was done -- and I’m not promoting that.  I’m just saying that if you look at the red book, that was that initial kind of framing, exercise high-level conceptual framing.  The blue book came along after that, was more or less accepted, and asked the question, “And so what do we do first?  What do we do now?”  And then the third book came along and said, “Yeah, those things are underway.  Can we do something a little bit more future-looking on the tipping points and all that?”  And I think that kind of came together nicely.  I’m not suggesting it, but I’m saying there was that approach to guiding the NSF through the advisory committee, and maybe it’s time, as I say, to look at what’s been done with that, get it, you know, as Jerry Melillo would say, “Declare victory and move on,” or whatever and segue into the next era.  I mean, maybe that’s something we can do.
		DR. TRAVIS:  I think that’s an excellent -- will be an excellent segue into our wrap-up session with just the committee from 4:30 to 5:00 when we define where we want to go, so that’s very good.  Before we do that, I want to do two things.  One is that if you -- one is to ask Penny Firth to give us about five minutes or so.  And the reason is that if you think about we’ve done, we’ve looked at SEES, drilling down finer and finer.  We started with the SEES panel.  We had ADs, we have high-level people.  We moved to the worker bees to find out how it really works.  And I thought it would be fun to actually give you the actual projects funded under one of these things, the Dimensions of Biodiversity, because certainly, for me, I understand these initiatives a lot more when I actually see what the specific science really is.  I’ve often read solicitations that where all the words individually make sense but when strung together are incomprehensible and I don’t know exactly what the solicitation’s asking for.  However, in this case, we have, as Penny alluded earlier, the Dimensions of Biodiversity, a program that’s been running for a couple of rounds now.  So, what I’ve asked her to do is just distribute this little booklet that describes the projects and then take a couple minutes just to introduce us to that book, of which you can, you know, read on your own time.  But before we lose our friends, we have one other thing to do afterwards, so...
		DR. FIRTH:  I’ll be -- I’ll be brief.  I just want to recognize Richard Inouye who’s, thank goodness, here to pass these out.  He’s actually the program director who is -- who manages this program, Dimensions in Biodiversity.  It’s an interdirectorate activity started in fiscal year 2010 as a 10-year campaign to essentially characterize and understand the least well-known dimensions of biodiversity on planet Earth.  So we’re not going after a list of all of the species or anything like that.  We were looking for the least well known aspects.  And the research we asked for was, in fact, a little different than what we’ve done before.  We were trying to find projects that integrated the taxonomy or phylogenetic kind of evolutionary history of a group or a question with the genetic and the functional dimension of biodiversity.  
		So, I’ve briefed you guys on this, you know, sort of when we were getting it started.  And this is just a very, very quick overview.  In fiscal year 2010, we had 16 projects, 32 awards, 56 PIs and co-PIs, and we invested about $26 million that year.  Last fiscal year, we had 28 awards and 44 PIs and co-PIs and invested about $28 million.  This program has been very exciting because we’ve been able to attract partners, so we have an international partnership with NSF China.  And they are -- in fact, they just upped it this year for fiscal year ’12.  They’re going to put up to $5.2 million in it.  This will be the first year that we’ve had a partnership with Brazil, with PESBI [spelled phonetically], one of the research organizations in Brazil.  They’re going to put up to $4 million into this year.  And we’ve also, thanks to our good colleague, George Gilchrist, you know, now a partnership with NASA, because there are a lot of people who studied biodiversity that would like to use remote sensing.  They’re going to put up to $2 million this year into Dimensions of Biodiversity.  We’re in discussions with other -- with organizations in other nations, Panama, Indonesia, Malaysia, and several others.  We don’t know if those will result in partnerships, but the fact that biodiversity is a global issue, it’s an easy sell, not that it’s not a lot of work to put together a partnership.  But because we’re doing something different in a different way, and we have a, you know, a horizon as a 10-year campaign, it makes it very, very exciting.  
		Let’s see, Richard, you also handed around the one-page document.  You see that there are streams of activity.  I’ve just handed -- you handed around the abstract book.  These are the projects that are currently funded in the research stream.  But we also are working on workforce, cyberinfrastructure, synthesis, and we have sister effort in digitization of collections.  So, this is one of the many sea of activities, just because it’s just one, but we’re really pleased and very excited to see it go through the next seven or eight years.  Thank you.
		DR. TRAVIS:  So, before you leave, we have a little handout for you, actually.  I’m sorry I can’t stand near the mic, but we know it’s been very stressful to actually do all this.  So we have these little Earth Cube blocks. 
		[laughter] 
		DR. FIRTH:  Thank you.
		DR. TRAVIS:  These are stress cubes, and I’m sorry Nancy’s not here.  You can bring one to Nancy.  Thank you.  We have these wonderful little Earth Cubes that will help you alleviate stress while simultaneously keeping your focus on the path ahead.
		DR. FIRTH:  Antarctica has melted on this --
		[talking simultaneously] 
		DR. TRAVIS:  Forward-looking Earth Cube, Penny, and the committee’s decided we’re just going to accept the reaction rather than fight it.  So there you are.  Thank you.  Okay.  Thank you for coming.
		[applause]






















Wrap-up of Day One
		DR. TRAVIS:  So we have about a half an hour that we’ve scheduled to wrap up, which really, rather than wrap up, I’d like to look forward a little bit.  Now we have -- dinner is at 6:00.  Is that correct, Beth?  And does everyone who is coming know where they’re going?  Let me rephrase that.  Those who are coming to dinner know where they’re supposed to be?  
		MALE SPEAKER:  No.
		FEMALE SPEAKER:  Not really.
		DR. TRAVIS:  No.  All right, Beth will direct us.  		MS. ZELENSKI:  You’re coming -- most of us are staying at the Westin, right?  Correct?  Or local.  Okay.  You go south down Glebe Road, pass over Wilson Boulevard, past the big Bison Ted Montana Grill and Bangkok Bistro is the next restaurant.
		DR. LOGAN:  Okay, so left on Glebe, walk down Glebe.
		MS. ZELENSKI:  Walk down Glebe.
		DR. TRAVIS:  Walk south down Glebe.
		MS. ZELENSKI:  Yes.
		DR. LOGAN:  Okay, perfect, all right.
		DR. TRAVIS:  All right, so that settles that.
		MS. ZELENSKI:  How many -- can I just get a show of hands how many are actually --
		DR. TRAVIS:  Yeah.  Counting David. 
		[laughter] 
		FEMALE SPEAKER:  We need a bigger table, okay.
		DR. TRAVIS:  All right, so, I -- rather than wrap up, I’d like to look to the future, and I’d like to really have a little bit of a discussion precisely along the lines of which David alluded in his comments earlier.  First of all -- and covering two things -- well, let’s just go ahead.  First of all, whether the -- whether the name of this committee is really the right one, whether or not we really might want to think instead of environmental research and education, should we reflect -- should we think about a different moniker, if you will, that reflects the emphasis on sustainability that reflects the directions in which this initiative has gone and reflects the change in times.  So I put that out on the floor for you to contemplate whether we are aptly named, given our mission.  And secondly, how do we wish to fulfill our mission?  There were a lot of ideas that came up during the day.  David led us -- provoked a little bit of thought for all of us about whether we should take on a retrospective look, which would certainly help the implementation group learn where they should go or think about where they should go, what's been missing.  There are also the issues of the education, the E Squared, of the workforce that really got a lot of discussion.  The international activities provoked an enormous amount of discussion.  We didn't have anywhere near enough time for all the things folks wanted to say.  These are topics that also seem to engage your interest and the question then is where do we go from here?  What should this committee be focused on?  Is it time for another book?  Is it time for another product of a different sort?  Is it time for a series of small products?  How would you like to proceed?  And I'll open the floor for that discussion beginning with Bruce who's got his -- 
		DR. LOGAN:  I got my card up.  
		DR. TRAVIS:  -- he's got his card up.  
		DR. LOGAN:  I was all ready for that one.  You know, this committee, if you remember back when Rita Caldwell came to NSF and Margaret Leinen started -- 
		DR. TRAVIS:  Is your mic on?  
		FEMALE SPEAKER:  Mic?  
		DR. TRAVIS:  Mic?  
		DR. LOGAN:  It's on.  
		FEMALE SPEAKER:  His light is off.  He's got -- his light it --  
		DR. LOGAN:  And Margaret Leinen was the first person to oversee this committee, and over that time our charge had definitely changed.  We've seen these books, the different colored books evolve, I think, along that time and I really think it's time for this committee to have a different name.  The makeup of the committee is certainly not limited to environment.  It's really dealing with interdisciplinary activities.  I think sustainability is -- I've never seen such excitement from people at NSF and so many different areas coming together and agreeing about things.  It was only -- people tried to do that around water a little bit more, it never really coalesced.  It didn't freeze or gel or something.  
		[laughter]  
		So, you know, I definitely would like to propose that we do that, that we change the name, and I came up with one.  
		[laughter]  
		I think the director will like this one.  It's the -- the first two letters are S-U for sustainability, research, education, strategic, and holistic systems.  SURESH.  
		[laughter]  
		So, no.  I’m only kidding.  
		[laughter]  
		I mean, certainly sustainability, research, and education, I think would capture -- I don't think we want to make it the name of SEES, because I think that that would be not a good idea.  So, you know, sustainability, research, and education keeps research there, keeps education, it doesn't, say, science or engineering, but -- 
		DR. TRAVIS:  Are you sure?  
		DR. LOGAN:  What?  Oh, yes.  That was the other one I had down there, too.  S-U-R-E, yes.  
		[laughter]  
		So, I wrote down SURE and then I went to SURESH, and it was just like that.  But anyway, and I would add just to the second part of your question because you never know if it's going to come around to your placard again -- 
		[laughter]  
		I would add to that that actually I -- it may still be a little bit early to do the next book, I think, because I think we're still really engaged in some of those very influential and forward-looking ideas and SEES is really just -- I think we're just not quite there yet.  Maybe another year or so or two, I don't know what that'll be long enough probably for me to get off the board and escape that large amount of work.  I do think that it's not as critical now.  Those things were very, really, really well done.  I think really dealing with the task at hand is probably more pressing.  
		DR. TRAVIS:  Fred, your card is up.  
		DR. ROBERTS:  I can't outdo the name, so -- 
		[laughter]  
		-- so let me address the products we might produce.  First of all if there is one idea on the table that you haven't mentioned, though, and that was your idea about white papers, and I think that that might be a good way to start, because I'm not sure exactly what the products might be that you want to produce.  That's one message.  The second comment is maybe there are other media now, this is now no longer a book world, you know, are there webinars?  Is there, you know, should it be on a Facebook page?  Should we be tweeting?  I throw those things out, because I hear this all the time.  We have Student Public Relations Society of America chapter that has been telling us that our center needs to have a Facebook page and it needs to be on Twitter, so I throw that out.  The third thing is that as valuable as those booklets were, now there's probably a much bigger audience and more susceptible audience for us to, you know, to get people to actually listen to what we're talking about.  So maybe having something new that goes out there really would be a timely thing to do, so I certainly would like to think about -- of course, the funding for what this committee  [unintelligible] easy for me to say that. 
		[laughter]  
		DR. TRAVIS:  David, Molly, and Stephanie.  Sorry. 
		DR. BLOCKSTEIN:  I just -- one is a question as to whether, as a new member I just don't know this, whether there are any ongoing projects or activities outside of the just meeting as a semi-annual body whether there are any committees or working groups going on, and then secondly, as an idea, I do think that this question of capacity building within the research and education committee to be more effective in this new sustainability paradigm is an issue, and I realize that I used a word that all program officers when I talk about workshops that their mindset of a workshop is something that you do before an initiative and you get input from the community, and I was really thinking of that in the sense of training and capacity building workshops.  As an example, one of the projects that isn't under the SEES portfolio or SEES initiative that is one of those that you'd put a sustainability star next to it is the program in the geoscience directorate.  It's one of three STEM talent expansion centers and this one is called Integrate.  It's about integrating, basically integrating the grand challenges of sustainability into the geosciences and vice versa.  This center, which has a lot of money, it's $2 million a year for five years, but a lot of what that center will be doing is actually putting on workshops in terms of at a program level, like how do you integrate sustainability into a geoscience department?  How do you do it in the context of a course and things like that?  And I think that's an issue of building the capacity of the scientific community to think and operate in the sustainability paradigm is something the committee ought to address.  
		DR. TRAVIS:  Molly, and then Stephanie.  
		DR. BROWN:  I'm going to go totally orthogonal here.  So, I'm continuing -- in my own work I'm very interested in trying to connect science to policy-making and decision making, and I think that for me it would be the natural next step for the work of this committee.  You know, this also is my last year for articulating that point, but for me I really think one of the things that we could do is to vision how does NSF fit into the larger sustainability sort of thing that happens.  So, it's not -- so, in other words, you might ask the question, is it enough to do science on biodiversity?  Shouldn't you see whether or not the science or the knowledge that we have on biodiversity is connected to something that someone does about biodiversity?  In other words, are we just studying the charismatic, you know, arthropod?  Or do we want to actually connect that knowledge to somebody who might do something about saving [spelled phonetically] that arthropod?  Or how that connects to people, societies, and actual things that matter, you know, to the people who are, you know, affected.  So, you know, in other words, you might think about it as here's our umbrella and should we push it up and first look at broader issues and try to talk about even larger things of how does science fit into society?  So those are the things I'm actually grappling with in my job at NASA.  And so how do you -- is it enough to just have data?  Or do you have to show who uses it and then how does that connect to the larger society?  
		DR. VERMEIJ:  May I make a comment about that?  
		DR. TRAVIS:  Yes, please.  
		DR. VERMEIJ:  I may be wrong about this, but I have the impression, idealistic impression, that NSF was designed originally to do basically science without necessarily a policy angle to it, but of course, I understand that in the last couple of years that mission has been substantially, I would say eroded, others might say expanded.  
		[laughter]  
		But I must say that I like that original mission and I really don't want to see it diminished, quite frankly.  
		DR. TRAVIS:  Stephanie, and then I want to call on Lil, who is also on line.  
		DR. PFIRMAN:  I was also thinking along the lines of David in terms of building capacity and that I think that that would be a really neat topic for us to take up maybe as a white paper or however we want to handle it, but now, you know, since we put out this guidance, you know, 10 years ago, a lot of things have changed and it would be really neat to document what has changed, in terms of building capacity, but then also to highlight, as Lil has brought up with us before, and also as Myron said about, there are hardly any social sciences, that we keep going back to the same ones all the time, you know, in terms of climate change, and we need to do something to build up capacity in that area, too.  So just one of the things, and I don't know if we can do this, I mean, if we could get funding for a workshop, could we also get funding for research within NSF?  So, just an example since I'm putting together right now my CD and I have to list all my collaborators for the last, you know, 48 months, it's changed a lot since, you know, 10 years ago.  Then, you know, I had some, but now I've gotten the incredible, I mean, it goes on for two pages, you know, and you have all that information at NSF.  And I heard that now you have the capacity to read PDFs and convert them to text.  Is that right?  But in the past -- you know what I mean?  So you could mine some of the data that you have here.  So, I think it could be interesting to see, you know, people who are submitting to Geo or to some of the early initiatives like maybe the EPA water and watersheds.  You know, what did they use for collaborators versus what's going on now?  So, it could be kind of fun for the committee to get into some of that information and see how things really have changed.  
		DR. BROWN:  Primary data sources.  
		DR. PFIRMAN:  Yeah.  
		DR. BROWN:  Primary data sources.  
		DR. PFIRMAN:  But I think NSF has a lot more information than they realize that they have.  Another thing is you have to pick your five most significant publications, right?  So you could look at the journals that people are publishing and see how that's changed, too.  You know, all of that stuff is right here.  
		DR. TRAVIS:  Lil, can I ask you to speak?  You also had some material that you sent to us, which you had forwarded to everyone, or did you?  No.  
		DR. ALESSA:  Yeah.  Oh, that's quite clear.  I can hear myself.  So, of course, Stephanie had a great lead-in to this.  So, what I sent to you guys was literally ramblings about how many sustainability -- it is midnight, by the way, so, [unintelligible].  So, how do we make sustainability science more tangible?  One of the problems that I have with this whole thing is everybody says, I love sustainability science, this is the way we should do, and then you say, what is it?  And in asking these different people you'll get all these different answers, and that worries me.  So, what I've done, when I talk to people about it, is I talk about opposition to data acquisition, synthesis, application and then evaluation, because once you go into that process, that tells you which data you need to collect, and then in terms of how you collect those data, something that is emerging in alternate conversations to this committee is that of engaging in indigenous science, and I'm not talking about an indigenous science as a race-based process, but rather a place-based process.  So there are centers around the world, definitely here and about rural areas or areas outside of cities, as cities continue to grow or develop very large population centers that are essentially dependent on ecosystem services of the surrounding landscape, but people living in those landscapes are often being depopulated, the way we collect science or understand those landscapes is done through a Western science lens, and we omit the place-based method to acquire information, acquire knowledge, and we really limit that process of acquisition, synthesis, application, and evaluation.  So what I'm suggesting is that this is a -- I don’t want to use the word, “failure,” because it sounds so judgmental, but it's a real critical gap in how we acquire knowledge about sustainability and resilience, and as some of you remember, I put out that question some time ago in email about what those words entailed, and I think that's still a relevant question.  And I think we have to be careful about feeling that everybody sitting around the table has constructed sustainability science similarly.  We need to just be clear about it for us.  I don't want to get into, you know, [unintelligible] definitions, but really, again, thinking of this process of acquiring data, synthesizing it, what do we know, the application of these data, and the evaluation of it, not just the comments that David brought up and that Stephanie brought up, and Molly brought up.  So I think we should -- we should put that on the table.  
		DR. TRAVIS:  Thank you, Lil.  Are there any other issues or any other comments that anyone else would like to put on the table?  We are not going to resolve them by 5:00, but I do want to resolve them and discuss them sometime before we leave, which will be tomorrow at the end of the morning after we meet with Dr. Suresh.  So if there are other issues, and if there aren't, then I would like to issue a little bit of a marching order for your homework for the evening, -- oh.  Oh, I’m sorry, Erin.  
		DR. LIPP:  So this is, I think, a new member query.  It goes back to the name change and sort of what’s in our purview.  So this is just for my information.  So to me [unintelligible] environment is much more broad than sustainability.  So is the directive of this group really toward sustainability or can it evolve in another direction?  
		DR. TRAVIS:  I think that's really for us to discuss.  
		DR. LIPP:  Okay.  David?  
		DR. SKOLE:  I think that's good.  This isn't a new issue.  This is following your issue and yours, but Susan, are you -- have your card up, because you've been here for a while.  
		DR. TRAVIS:  I'm sorry.  
		DR. AVERY:  Well, in fact, that was exactly -- I'm glad Erin brought it up, because when I -- I'm sitting here thinking, which is a broader sort of mandate?  And I think environmental is a broader mandate than sustainability and I think also when you keep that environment component we have an ability to integrate across other programs within the foundation.  And so where I see sort of maybe a gap right now in thinking is how does the sustainability issue really relate to Suresh's era of observation?  And how can we integrate better these brand new facilities that are going on into different frameworks or new frameworks?  So, I think that there's some more thought that should be given that the committee could really think about that crosses sort of different motivating programs within the foundation that still have a component in environment that may not necessarily be sustainability.  You know?  I don't know if I'm being clear enough, but I think there's some -- 
		DR. TRAVIS:  David, and then Molly, and then Tim, and then Bruce.  
		DR. SKOLE:  So I look at it this way.  At one level we're a FACA and that was set up by NSF from a legacy that starts at the National Science Board in a report that came, grand challenges NRC report, that was then done over at the NRC and then back to NSF to constitute a committee, an advisory committee, that would report directly to the director in the same way that the advisory committees for all the directorates report -- well not in the same way.  They report to the AD, but this committee would report to the director.  In fact, it had in some respects more of a direct conduit for the top, but that the idea was to create an activity of interdisciplinarity that would cut across the stovepipes of the directorates and still have much of the same look, feel, and operational coherence as a directorate.  And I think that that was the framing of this.  I think that's still relevant to what this committee does.  I think if we lose that we lose a lot of influence and a lot of rationale for being, in fact.  I think it's also technically difficult.  I think Margaret, right, you guys would have to go back to OMB and ask for -- so, I don’t just say let's not worry about a name change, I'm not saying we don't -- I'm just saying we don't have to worry about it and I also think that the -- my earlier comments were not so much directed at, let's replicate the past, what we did with those books or what we ought to do now, absolutely not.  But what I am saying is that perhaps I'm suggesting that we do have an effort to do the retrospective, take it upon this committee's role to kind of look and see.  This was a brand new initiative, a brand new advisory committee, when it came out, and what happened?  Did it have influence on the community?  Did it have influence on the programs?  Did the programs have influence on the Foundation and the community, et cetera?  
		The taking up the SEES initiative is not replacing, I don't think that rationale and that foundation.  It is just the newest and most important aspect of what this committee has kind of been given a charge to help NSF with, I guess primarily because it first went to Geo, then it also seemed to resonate with the ERE, REMIT [spelled phonetically], and so this was the natural place.  So I don't think it's like as if now we were ERE and now we're going to be something else.  I don't think that really buys us much, but I do think we need to -- I think we need to move to some approach that can actually -- you heard it today, they're saying they want us to tell them what to do, not ask them what they're doing.  Right?  That's a very different kind of way of operation.  And I don't think -- whether the reports or not -- sometimes you say let's do a report that focuses your mind, creates discipline, that's a fine thing to talk about in that context, but whatever it is, we need to, I think, begin to think about how we can craft a visionary next decade of SEES kind of activities and give some advice to the foundation on, you know, where to go perhaps.  Yeah, it's much more basic than wholesale revolution and structural change and all.  
		DR. TRAVIS:  Molly and then Tim.  
		DR. BROWN:  You were first, Bruce.  
		DR. TRAVIS:  I lost track of them.  
		DR. LOGAN:  That's okay.  My comment is very short.  From what I heard today there's one thing I heard that really caught my attention, which was the use of the word path instead of pipeline.  And I really would like to see a little discussion to build on that, especially because I'd like to see more attention paid to nontraditional paths and to showing people that scientists and engineers take different paths to where they get and they can get there by different paths.  I mean, I really, really, like that little general idea.  I just wanted to put that out there.  
		DR. TRAVIS:  Molly.  
		DR. BROWN:  So I'm in wholehearted agreement with you, David, about how we need to start looking forward and to see if we can generate some direction instead of just asking what they're doing and being more visionary.  The other thing I wanted to say is that unfortunately I will not be here tomorrow.  It's very bad.  I have a local commitment and I can't get out of it.  So -- but I really had a great time and I'm all for doing white papers or helping, so let me know.  You all may volunteer me for work.  
		DR. LOGAN:  Committee chair.  
		DR. BROWN:  Yeah.  
		DR. TRAVIS:  So I think, oh.  Sorry, Tim.  That's what I think.  
		DR. KILLEEN:  So, maybe this is -- 
		MALE SPEAKER:  Mic.  
		FEMALE SPEAKER:  Mic.  
		DR. KILLEEN:  -- maybe this is a good pre-dinner comment from a fading-fast AD.  This is my last meeting, so I can say a few things maybe about where you should -- what work you should do as well.  Just a couple of observations.  The CERN system in Geneva is a $2 billion a year international investment in high energy physics.  It was articulated for and argued for by a dynamic, vibrant community that got its act together, and it builds it out.  And it's doing really, really nice work.  
		I just got another observation.  I just, about 20 minutes ago, got a note from the executive director of the environment program at EU who ends her note saying to set up a meeting next week, "I am sure that together we are launching a very dynamic process that will mobilize the best in the world's scientists in response to such an important societal concern."  That's the European Union talking to NSF about mobilizing the best of the world's scientists around an important societal concern.  
		Another factoid, just roughly speaking, .1 degree in global mean warming per graduate student cycle in the universities.  Universities change slowly.  A student cycle is not a very long time.  Things are happening.  This summer is going to be an interesting summer, very interesting summer.  And there's clearly use-inspired research to be done at a high end.  There are new partnerships to be made, and so on.  And another interesting thought that came to my mind, I remember and Marge will remember this, but I don't know if she was there or not, but a session with the OMB where I was a fledging AD, so I was asking the question how would you get anything going at NSF, you know?  And the answers were the canonical ones, timeliness, urgency, existence of a community, compelling articulation, all of those things, things like off-ramps, on-ramps, road maps, et cetera, and then he finally said to me, but you know it's as easy to sell a $300 million as a $30 million.  So I went home that night and added a zero to a document.  And lo and behold we got what we asked for.  
		[laughter]  
		And that is a true story.  That's not a made up story.  And so sometimes aspiration is really important for a community to actually reach out beyond, and you could look at this whole thing in two ways.  You could say this was really hard to do.  It's stressed NSF, oh my, how difficult this has been to put this together and congratulate ourselves.  You could turn that on its head, too, like Stephanie often does, and say well, boy if they could that, couldn't they do anything?  Or the next thing beyond?  So maybe we have a little bit of a Subaru that we might think about turning into a Maserati.    
		[laughter]  
		I don't know what kind of analogs you might have.  It's just food for thought over dinner.  If you don't ask for it you don't get it.  If there's anything more important in terms of mobilizing the best of the world's scientists, what better partners can we seek to have than European Union and China and Japan and so on, and why don't we, or you, write something that would challenge the United States federal government research enterprise to really take the next step?  Just a thought.  
		DR. TRAVIS:  So, our charge, I'm going to look -- show you the agenda for tomorrow.  I think the homework assignment is to do two things.  In the short run -- in the short run, you need to prepare to meet with Dr. Suresh, and so we need to identify those issues about which we wish to question him and those comments we might wish to make in person tomorrow to him.  And for the new people, the standard way we do that is to discuss those in the half hour before he comes and ask different individuals on the committee to ask him the question directly.  So I just simply moderate and each of -- as many of you as can fit in the hour will ask a question, I hope.  So that's the short run we need to be thinking about that.  The longer run is what we've talked about for the last half hour and I think that lunch session, which says visioning for coordinated international interagency and all that stuff, I think we can convert that a little bit to a visioning session, if you will, for what this committee ought to do.  And the only point I would add to all the wonderful things that have been said and the ideas that have been raised, is it has to be something that we as a group can summon the passion to do.  It could be a great idea, but if you don't personally want to do it, you won't do it.  Because as soon as we leave here, daily life will intrude and we'll be pulled in 16 different directions every hour and we won't do it.  We'll do what we're passionate about or to put it more grammatically correctly, we will do that about which we are passionate.  
		[laughter]  
		So the charge is to identify that about which you are passionate, because if the committee is going to produce a product that has meaning and as important and as effective, it will only happen if it is a subject about which those of us who participate are passionate.  So the question really for you in the longer run is, among all the ideas that have been floated in the last 35 minutes, about which ones could you summon the passion to actually do something once you go home?  That's really where things really are determined.  If you have not passion for it, that when other things are pulling you, you will put them aside and say, I need to get this done.  And even if we come up with one thing about which we are sufficiently passionate, that would be great.  A few things, wonderful.  But you could be sufficiently passionate at the moment about having a break before dinner.  
		[laughter]  
		So let's adjourn here.  Thank you, Gary.  Thank you, Lil, for persevering.  We will reconvene tomorrow at 9:00 officially.  
		DR. VERMEIJ:  You might.  
		[laughter]  
		DR. TRAVIS:  Well, yes.  Thank you.  A level-head perspective. 
		DR. ALESSA:  Thank you, guys.  
		DR. TRAVIS:  Thank you.  And then we'll meet at 6:00 for dinner.  
		[Whereupon, at 5:08 p.m., Day One of the Advisory Committee for Environmental Research and Education meeting was adjourned.]
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	P R O C E E D I N G S
Cyberinfrastructure/Earth Cube
		DR. TRAVIS:  All right, I think we should come to order.  I don’t know if anyone’s outside still.  I know Molly will not be here today.  Ed is here wandering around somewhere.  I don’t know where David Blockstein is, and Tony is here, although he will have to -- he has to step out for a phone call.  So, I think we should convene.  Welcome to day two.  We are -- just to remind you, you have to sign in in order to be reimbursed each day.  You have to sign in each day in order to be reimbursed.  You cannot sign in tomorrow, because we’re not meeting tomorrow.  So you can’t just assume you can keep signing in day after day for daily reimbursement.  So, it’s like the QVC shopping channel.  You know, it’s open now, but it won’t be tomorrow.  So you do need to sign in today.  To remind you also that the PowerPoints that have been given to us and that are posted on the website are public information.  Some of the other documents are draft and are not public information.  If you have any question about what is sharable and what isn’t, please ask Beth because she knows more precisely what is public information and what should not be public information.  So I just -- please make sure that you do that so that you do not inadvertently violate confidentiality.  
		Okay, with that, we are very fortunate to have Alan Blatecky and Cliff Jacobs with us to talk about Cyberinfrastructure and Earth Cube.  So, gentlemen, thank you for coming.  Thank you for taking the time, and take it away.
		DR. BLATECKY:  Thank you.  As -- I’m Alan Blatecky.  I’m the director of the Office of Cyberinfrastructure.  And we wanted to do a couple things today.  Here we go.  We’re going to do two things.  I’m going to talk about CIF21 and give you some -- a little bit more information on where we stand with that.  And then Cliff’s going to come up and talk about Earth Cube and how it relates to CIF21 and the activities that’s been going on in various areas.  
		So, let me start with this slide.  Again, you’ve seen this before, but the point is we’re saying that science and technology is being transformed by data.  Data is growing at incredible rates, and I’m not going to spend a lot of time on this, just that I think I’m preaching to the choir on this, but the point is data is driving the way we look at science, the way we handle the activities, multi-scale activities, multidisciplinary, are all key components of this new world we’re looking at.  We’ve got this incredible sea of data, if you will, facing us.  And the question is how do we begin to manage it, take advantage of it.  And there’s a whole range of activities from distributed systems to large collections to long tail to -- it goes on and on with sensors.  So that’s sort of the challenge of looking at it.  CIF21 is an approach to that.  
		I want to have -- I’ve got two slides here that talk about trends.  I want to sort of set the stage for what we’re doing in CIF21 and why we’re doing that.  In the first, I just want to take a minute or so and talk about computer architecture trends because it’s transforming not only computing but the way we look at technology.  The first is clearly you’re probably aware of the continuing growth in the number of cores per chip.  It used to be simple, a chip and a core, and it was straightforward.  Now we’re looking at two, four, eight, 16 cores on a chip.  We’re going to see 80 and 100 in the coming years -- dramatically changing how we look at the technology.  We’re seeing increase now in the use of accelerators because if we look at the gaming industry development, they use incredibly visualization engines.  How do you leverage that with your science?   How do you take advantage of that?  
		The next two sort of fit together, and that is we’re still seeing a dependence on DRAM [spelled phonetically] memory.  We hadn’t found a good way around that.  The problem with that is the speed hasn’t increased.  Off and on, the DRAM remain about the same as in the past.  So what’s happening is you’re seeing the interconnected technologies are actually slowing.  You’ve got this growth in cores, growth in speed, but the capability of now tying this together is sort of a bottleneck.  It’s getting much more complex in how we look at solving our problems.  The fourth bullet is obviously very important because power consumption is really important for two areas.  If you’re looking at large systems, as you know, you almost need a nuclear plant to provide the power to cool these huge systems.  At the other end -- extreme, you start looking at, you know, iPhones and mobile devices, power consumption is a huge issue.  How can I get it to run more in a day?  So you’ve got power consumption becoming a huge issue on two sides.  If you look at exascale, the next generation of computing, power is the predominant issue you’re trying to deal with.
		The fifth bullet here begins to say we’re also seeing, back to my first point, is that a lot of our applications are being dominated by data.  How we work is going to be incredibly important.  And so you’re seeing application reform itself being -- I said being dominated and eliminated by data moving itself.  Some huge files you can no longer literally move across the country at will, so where you do your calculations become important.  
		And the last one there is clouds as data centers are increasingly becoming important.  And, of course, you know it’s happening in the commercial side industry in big ways with, you know, Microsoft, Amazon, Google building these huge data complexes.  So that’s one sort of challenge we’re looking at.  
		The other is the software, and that relates to the same thing I talked about in computing.  When we start looking at multi-core, we need to start looking at parallel systems in a much different way.  Simulation becomes much more important.  How do we begin to scale this for the capabilities we’re now having?  I’ve talked about parallel programming.  You know, it’s sort of -- it’s interesting to watch because how do you scale it to two or four processors, and one is you highly scale it when you have thousands or hundreds of thousands of processors?  Tremendous issue we’re trying to deal with here.  New operating systems are coming in.  We have to look at file systems.  I mentioned fault tolerance here.  It’s interesting when we start looking at literally hundreds of thousands of processors.  In the meantime, the failure becomes an issue.  If you’re never -- you’re going to always have one part of the machine down at any specific time just because of sheer quantity of numbers. 
		The fifth bullet is really important, and it’s one of the issues that’s what I think is facing us, is we have inadequate numbers of the software people, computational experts, at all levels, not simply at the highest level, but even as technician level.  How do we look at that workforce development? 
		And the last one then becomes, and this is especially true with data and software now, we’ve often treated both of those as sort of a time-independent activity; in other words, we typically never thought about, you know, software as a 10, 15, 20, or lifetime.  In fact, four [unintelligible] is 40 years.  Data is forever, and we haven’t readdressed that, what that means and how we manage it.  So those are some driving factors that -- for CIF21.
		I think you’ve seen this flower diagram again before.  The point here is cyberinfrastructure is really an attempt to say how do we deal with all of these capabilities?  So it’s not simply scientific instruments or data.  It’s [unintelligible] software, computation, learning workforce capabilities, grand challenges, how do they work together?  What’s important here is to think of this as an ecosystem.  As you grow capabilities in one area, you can solve problems in another area, which then raises the issue again.  So, all these have to work together in interesting ways.  So there’s a tendency that’s in place.  And CIF21 is our way of making that happen.
		And this, I have told you, one of my slides saying that I -- I’m trying to get people to understand what the metaphor is.  And the metaphor I’d like to give you is how do you become one with your resource?  The point is it doesn’t matter where your resource is, how do I get access to it as though it’s at my finger tips?  That’s sort of the goal, whether it’s data, whether it’s expertise, whether it’s instruments, whether it’s organizations.  Again, how do I do it from here?  Really important.  
		It drives a couple things for us and the end now becomes now much more important because if I can’t have the capability where I’m at, then it’s not very useful to me.  And I’m -- we’re suggesting this organizing fabric then for science and engineering.
		So, some principles.  We’re trying to use CIF21 to build national infrastructure for science and engineering across the country in all those areas I talked about.  And how do we leverage then common methods, because one of the issues you run into is stovepiping where you build a capability of data in one area, how do we leverage it to serve data in another area?  These are really hard issues in which we look at commonalities and interoperability.  The focus really is saying how do we take CIF21 and take the capabilities being done across the foundation, every directorate and offices doing things in various domains in technology, how are we going to coordinate some of those activities?  One of the comments that I often make to folks is, for example, NSF supports on order of five to seven different workflow capabilities in software.  But I’m going to suggest you really probably can’t do that.  We probably need to say let’s do two, so that we begin to get some interoperability going on.
		What’s interesting about the model is every directorate and office is involved, and it’s a shared governance, which means that it’s sort of complex internally.  But the point is that everybody is involved with saying what do we do next and how do we coordinate the activities.  So we’ve got a working group and division directorates and program offices work on this and trying to make a coherent strategy looking at all these activities.  
		And the last point then is spiral development.  For those of you in software understand this, but as you develop capability, you look at it and say, “Gee, let’s alter and change it, let’s build it,” and so, as you do each generation, you keep increasing the capabilities and span of what you’re doing. 
		So, I’m giving you an idea of what we’re trying to do within NSF then.  Here’s -- I’ve got two models.  This is sort of an organizational model.  A little complex, but the point is you’re looking at science of the type you’re trying to do.  And we have multiple programs, and I said Cliff’s going to talk about Earth Cube.  But if you look at data, software, networks and [unintelligible], this is sort of the hard infrastructure piece that you’ll -- more physical that you understand.  And various capabilities are in programs here on the left -- core technologies, CDS [unintelligible], and some of them affect one area more than others, and some are in other areas.  But the point is they each involve those capabilities.  You go to the bottom, we’re talking about expertise education.  These cut across all of them.  Education doesn’t, so what’s going to happen to data happens to software networks and computing.  So, the point is, as we start developing programs, we start linking them together, say how do they fit together and how do they work together.  		So, for example, then you take the vertical stack and software, you can see there’s seven or eight programs that are about half relationship to software.  So that’s sort of the organizational model.  The other model is this one, which is more a sort of an organic approach, which says at the bottom we have this incredible amount of data, the sea of data that’s available.  And the question is how do you leverage and take advantage of it?  So you go back to the CIF21 flower piece that I gave you earlier, and you -- that’s sort of the mediating way that makes it happen.  So, software, tools, modeling, computer, community, et cetera, all begin to work from that data working together to do -- to multi-scaled integration to address the grand challenge of the inverse cube.  This is one of those things on top.  So here you’re saying we take the data, how do we take those capabilities to do the science.  So that’s sort of the organizational and organic approach.  And I think that’s what I have on CIF21.
		DR. JACOBS:  Thank you, Alan.  So, how is geosciences going to implement this overall strategy that Alan laid out for contributing to foundation-wide CIF21?  And we’ve devised this Earth Cube idea.  And it was something that we decided to do because of the way we wanted to approach this and the particular state of geosciences.  First of all, we recognized that we are in now an era of observations and simulations, that technology has allowed us to do things that we couldn’t do a decade ago.  In the simulation sense, in the observation sense, we have been investing a lot of money and time and, at the same time, collecting a lot of data from a number of activities.  We could also add to this slide, for example, the NEON Network that is slowly emerging now as one of the major projects, and there are other networks that are out there run by other agencies.  All of that data is actually used by the geosciences community, independent of where actually the data was funded, the collection of data was actually funded.
		So we have this same slide that Alan had and we recognize that for geosciences.  And we have all of the challenges that he has outlined as well.  And we added to that also the fact that we have data at rest and data in motion for geosciences, and we have to consider both of those.  But we still need to address the broad spectrum of data in a very fine scale and data in massive scale, distributed under -- over many, many databases.  When we did surveys in the community, for example, we found out that at least half of the community was using data from other agencies, national and international activities to do their research.  This is not unexpected.  We knew this was going on a long time, and we needed to design a strategy that allowed us to incorporate that fact of life.  
		So we said, well, how are we actually going to design a strategy?  We needed to have an alternative approach, not that we would be walking away from the more traditional approaches that NSF has always had over the years of solicitations and competitions as well as doing things like having special programs set up for certain activities.  We decided to, if we wanted to build infrastructure, we would have to have it as a more collaborative process in the community prior to any significant accomplishments in terms of a solicitation.  
		MS. ZELENSKI:  Just pause for one minute.  [inaudible] come on, so I didn’t want it to distract from, so just hang on because it will be loud.
		DR. JACOBS:  Just a minute?
		FEMALE SPEAKER:  It will be loud.
		MS. ZELENSKI:  Just hang on, in a minute.  Thanks.
		DR. JACOBS:  Okay, we’re waiting for it to come on [unintelligible], okay.
		[phone dialing and automated operator]
		[talking simultaneously] 
		DR. JACOBS:  Okay, we have now had our daily dose of the disembodied voice that just called in.
		DR. KILLEEN:  As David just said, it’s ironic that this happens in the middle of a cyberinfrastructure presentation.
		[laughter]
		Dr. NOONAN:  That’s old technology, new technology.
		DR. TRAVIS:  Can we ask -- I wanted to ask who was on the phone line with us.  Could you please tell us who’s joined us?
		DR. CUTTER:  This is Susan Cutter.
		DR. TRAVIS:  Hi, Susan.  Is there anyone else?  Susan, I’m sorry we didn’t -- we thought the lines were open and they weren’t, so we’re about 10 minutes into the cyberinfrastructure presentation.  And Cliff Jacobs from Geosciences is speaking about Earth Cube.  He’s just started.  Isn’t that correct, Cliff?
		DR. CUTTER:  Okay, thank you.
		DR. JACOBS:  So we wanted to complement the traditional approaches that CIF21 would take across the foundation and ones that are experienced to all of us and how NSF has been effective over the years.  We wanted to have this alternative approach that we wanted to have a collaboration and a dialogue with the community, not necessarily building infrastructure through a competitive process.  We said that what we wanted to do is specify an outcome and develop a process with the community to really get to our end goal.  And we certainly thought that it would have to be broad community participation.  And, of course, that’s always going to be a challenge.  
		We have a team that has been put together over the last six months or so that involves both OCI, Geosciences, and Size Collaborations.  And we meet fairly often.  So, our goal is a simple one maybe.  It is to transform the conduct of research in geosciences by supporting the development of a community-guided cyberinfrastructure, generate data and information in a knowledge management system across the geosciences.  We threw the word in, knowledge management, because we wanted this to be much more than cyberinfrastructure in terms of hardware and databases and what not, because we recognize that what CIF21 was about and the way we actually do research was really much more than just the technologies.  It was really about the whole culture of how we do research.  And that is things like discovering data, discovering people, discovering knowledge in building knowledge intensity through a variety of ways, not only conferences and published papers but also peer review social networks and things like that, and changing the culture, and of course the cyberinfrastructure.  
		We wanted to have some outcomes that we hoped to achieve over a decade, and that is this transformational process.  We wanted to provide the community with much more capability than they had now through a much better development of cyberinfrastructure.  You know, we’re very used to the fact that our capabilities are vastly increased by the fact that we have iPhones and what not that we didn’t have 10 years ago, and our capabilities are usually increased so we don’t even recognize that we actually had increased capabilities as part of the result of this technology.  In fact, just 10 years ago, you didn’t even know that you had that need until you had it now.  So, that’s what we’re hoping in part of that.
		And also, part of the technology development has allowed us to be much, much more productive about the ways we gather information, understand information.  We don’t need to go to the library anymore and the Encyclopedia Britannica.  We can find it all at our desktop.  And that has increased our productivity greatly.  Of course, the end result we would hope is accelerating the earth system research agenda that we have in Geosciences and is shared with some other directorates as well.  And if we can provide a more uniformity -- more uniformity in a knowledge management of information across all geosciences, this would be a desired outcome.
		So, how are we going to actually get there?  The first thing that you might get as a message is that suddenly Geoscience is going to do business in a different way.  No, that’s not the case at all.  We’re still going to fund the individual PIs.  We’re still going to fund the small research groups, the major centers, and all sorts of other collaborative activities we’ve been funding for a long time.  What we know, though, is that those activities have not been coordinated as well as they could.  And as we develop this framework over the next decade, they will become more and more integrated, and it will become easier and easier for the scientist to do their desired research or in the educational activities, be able to accomplish that.  And the reason, of course, is that they won’t be spending a lot of time developing individual pieces of cyberinfrastructure that they need to do his or her research.  And it would be more off-the-shelf stuff, more understanding of easy protocols to find data, a common semantics and ontology across the geosciences.  All of those things would help the research goals.
		So, what are our initial efforts?  We started this idea with the community actually not knowing what the outcome would be, suggest to them that we’re not actually going to have a major solicitation.  We’re actually going to have some other things and bring you together and have a dialogue.  So, we really got them very engaged.  We’re getting a lot of positive feedback.
		One of the things we did early on was set up a social network website.  We have about 680 people on that website right now.  It is the intellectual commons for the Earth Cube community, and a lot of people are sharing ideas and concepts, starting new discussion groups among the entire geosciences community.  And it actually, it spans quite a bit of the cyberinfrastructure community too, because we have major participation by them as well.  Initially, we asked for some of your ideas.  We had, when we started this, a notion that perhaps we could have some leaders in the group step forward and suggest an entire design for Earth Cube and how we would actually get there.  And we asked for white papers on those designs.  And after looking at those white papers, we realized the community was not quite ready to think as visionary as we hoped, and the leaderships weren’t there.  And although the individual leaderships in different pockets of geosciences was there, the thing that was challenging to us was to recognize that there’s more isolation in the geosciences community than we originally expected.  And then, when you think about it, at a university, you know your peers, your colleagues, you know some people there, but it really wasn’t the universal understanding of the geosciences that we expected.  And it was very welcome of what we actually are trying to do to give this intellectual commons and NSF being the neutral third party in the dialogue.  
		We got -- we asked for some surveys.  They were very informative.  About 185 people responded.  And then, in November last year, we brought everybody together, and both the practitioners of geosciences, the cyber folks, and we had that meeting for about three days.  And we developed what we call a whole list of capabilities.  We asked them what capabilities should Earth Cube have, and that was the initial definition of the scope of Earth Cube.    
		We put out a “Dear Colleague” letter after that, saying now that you’ve designed the capabilities and maybe you have some ideas on how to actually execute Earth Cube, we would welcome some expressions of interest.  And we did that because we were planning to fund EAGER awards as a result of, you know, initiating this transformational activity.  And we did get responses, about 60 expressions of interest -- emails.  These were not formal proposals.  They were just expressing your ideas, so they gave us a lot more flexibility on how to deal with those rather than put them into the formal system.  
		But as a result of that 60 expressions of interest, we saw some very, very interesting collaborations we had never seen before and a number of other ideas that were talking about common themes but not actually talking to each other.  So we wanted to be broadly inclusive, but most of the 60 expressions of interest had a fairly narrow outcome that they were looking at.  And it was in the vein of “I’ve been doing this research.  I would love Earth Cube to fund it and make it a little bit more broad,” or “I have a great widget that I developed over the years and I’d like to have some workshops to tell everybody how great my widget is.”  So that -- that’s not unexpected.  We had actually created this environment at NSF.  And so we have to actually try to see if we can overcome it. 
		But inside of those expressions of interest were some very, very interesting ideas, and we wanted to be as broadly inclusive as we could.  But the bottom line was that a lot of people put a lot of time in up to this point.  And we really had this unprecedented look at what the community was thinking in a non-competitive environment.  And it really helped us to define the path forward, which I’m going to talk about now.
		So we said we’re going to have another event in June.  It’s going to be, we think, the second week in June, in Washington, D.C., that we’re -- that it’s kind of Charrette 2 [spelled phonetically].  And as looking over this expressions of interest, we saw about five of them that had collaborations that we had never expected to see before, that the hydrologists were talking to the atmospheric scientists and were talking to the solid earth scientists, and various people were getting together in various ways to suggest ideas.  So, out of that, we saw a set of concept grants or EAGER proposals we are going to fund.  And they looked at various ways of data brokering, of technology that allows you to go across the live databases and figure out what’s there and bring back the information you want, some cross-domain interoperability experiments that they wanted to do, some kind of layered architectures.  Another one looks at an integration of modeling frameworks.  All of those were things we’re going to fund in an EAGER award, and we wanted them to being to demonstrate some of those capabilities.
		But the main thing we told them was what we want you to do -- you can demonstrate a brokering technology, for example, when you get to the June meeting, but what we really want you to do is to develop a long-term roadmap in terms of how these particular technologies would come together and be actually expressed in a roadmap that we could see for developing Earth Cube in the future.  When we also looked at a lot of the letters, expressions of interest, we saw other areas.  For example, there were five or six, maybe even seven, expressions of interest that were dealing with semantics and ontologies for geosciences.  No reference to each other, each person trying to develop their own dictionary.  That doesn’t usually work in the best outcome.  So we found these groups and we contacted them and said, “Would you, five or six different letters of interest, would you be interested in coming together, picking a leader, and forming workshops, virtual workshops, and preparing for the June meeting?”  And the answer was yes.  
		And so, we formed basically several groups dealing with data integration, discovery, mining, and access -- there’s actually three groups dealing with that, another group dealing with semantics and ontologies, another with fork [spelled phonetically] flows, another with governance.  Governance is clearly something that we’ll need for developing Earth Cube.  Again, we told them we want you to come to the June workshop with defining what we think are rules of engagement for activities like working groups.  So, the pale red group is tasked with developing a roadmap for how you would develop prototypes for Earth Cube over the next several years, and that roadmap that they develop will be the basis for how we put a solicitation together for the various groups.  A number of them are actually already talking to each other.  The first thing they asked was, “Who else are you funding?  We want to talk to each other and get that right.”  
		For the blue groups, we said, “Tell us what the guiding principles should be and the purpose of standing working groups for examining areas of technology such as data discovery or semantics and ontologies.  How would you actually develop those roadmaps?”  And that would lead to the terms of a solicitation that we would put out.
		We also hoped to accomplish at the June group is kind of what did we miss, what are the areas that are not addressed and that need to be part of the Earth Cube process, and how would we actually develop some of the groups to address those.  So, we’ve set the stage for the community to kind of guide where they want to go in their future, and we will look at all that information and integrate it into a solicitation.  
		Now, so, we saw these community groups.  We’re in March of 2012 now.  We saw community groups and capabilities, but I wanted to chat a moment about where we were before and where we want to go in the future with this particular activity.  So, if we go back to June of 2011, and that’s actually when we started Earth Cube -- it’s less than a year old -- we recognized that within geosciences we had, for lack of a better term, some great stovepipes that served the communities very, very well, whether they’re the seismology community or earth chemistry community, water community, or FFRDCs, like NCAR.  They all did things that served their communities very well, but they were not talking to each other very much, and they were not aware of technologies, everything being developed across these different activities.  
		So we had that November Charrette.  We’d get a requirements analysis.  And that led to the “Dear Colleague” letter, and we led to these expressions of interest emails and things we’re going to fund.  Building to the second Charrette in June, and hoping to emerge out of that through funding activities in late 2012, calendar year 2012 and early 2013 calendar year, developing working groups first and then developing concept prototype awards, and then having another event, maturing the whole idea of working groups and developing early prototypes, and then finally, an annual event maybe in the spring of 2014, developing maybe an early prototype of Earth Cube.  We can’t actually say how well the communities are going together in all of those cases, but this is our longer-term plan for what we’re going to do with Earth Cube.  And we’ve been in this thing for less than a year.  We’ve got a lot of community buy-in. We’re very excited about what can come out of this activity.
		So, that’s where Alan and I will take your questions.  And thank you very much for your attention.
		DR. TRAVIS:  Okay, so let’s start with Stephanie.  We got her her placard up first, and then Jim Rice.
		DR. PFIRMAN:  I almost did it in the middle of the presentation, but then I thought that looks a little --
		DR. TRAVIS:  That’s that -- that would have gotten the yellow flag penalty --
		[laughter]
		DR. TRAVIS:  Offside.
		DR. PFIRMAN:  So, I’m really excited about the process that you just outlined, and I’m wondering if it could be maybe extended to other SEES initiatives as well.  I just wanted to say that the International Polar Year had a very similar process, and it worked incredibly well.  So, what happened there was -- and this happened internationally, you know, given the fact that it was International Polar Year, but they asked people to write expressions of interest, and they came in from all around the world.  And there were certain criteria, that you had to have education as a part of it, and there were -- you had to make data available and things like that.  And then there was a group that got together and looked at all the expressions of interest and tried to group them.  And then they sent out the message to everybody that you will only get the IPY, you know, seal or letter of approval or whatever, sanction, if you get -- if you collaborate in some way.  And they said these are some natural groupings that we see, but, you know, if you can come in with some other ones -- and they publicized these, so these were all online.  You could look at what other people had proposed.  And it was really neat because then everybody in all these different countries was, you know, looking at these and getting together.  And, of course, you could request funding without having the IPY, you know, sanction, but it was nice to actually get that.  And the one thing that we did not have in IPY that is really nice with this one is the gap analysis, you know, what wasn’t there and also, right, and also specific solicitations that then followed, you know, what happened from the community.  But I’m just thinking because I’m on the Legacy Committee, you know, for the National Academy, that’s looking back at this.  And we talk about how great the process actually worked.  And now we’re seeing a very parallel, you know, similar process, having very exciting results as well, as if we shouldn’t think about maybe trying to extend this more broadly.
		DR. JACOBS:  Well, you know, we’re encouraged by what we see.  We’re encouraged by the activity that you had noted as well.  But then again, we’re not [laughs] -- we haven’t quite accomplished as much as IPY at this point.  And so we -- we remain cautious, and we will continue to evolve our strategy as a result of the community feedback.  We started with one point of what we thought the community was going to say, and when they didn’t say it, we had to develop another strategy.  
		I think the other thing that is important here is using the technology of things like social networks and other things that are very, very important in terms of keeping the dialogue going on.  We’ve encouraged a number of people that we’re going to fund for workshops to try to do it virtually, to try to think about running Earth Cube as though Earth Cube already existing.  And so, very -- workshop -- face-to-face workshops are great.  They’ve served us well, but they’re very 20th century.  Can we do something that is 21st century?  So we’re pushing the community to keep thinking out of the box.  And we hope it’s going to be successful.
		DR. BLATECKY:  Let me also say that indeed there’s interest across the Foundation for other groups to say how do we start doing the same.  And the issue, though, is it’s involved an incredible amount of work and effort, because it’s a lot of handholding, a lot of -- I mean, you know, how do you tell people we want to get there, but we’re not sure where “there” is yet.  I mean, so -- but anyway, there’s a lot of interest because of the tremendous response we’ve had already.  And because it has opened up so many avenues of activities.  And you get some great ideas.  One of the things that we -- for example, one of the things we talked about early on is how do you do balance between the predominant players and sort of the people who aren’t?  Because it’s so easy for the predominant players to come in and say, “This is easy.  Here’s what you do.”  And so, how do they play with others nicely. And I mean, so it’s been a lot of social activities and engineering involved with this.  But I do want to highlight the website and social side of it, because, you know, one of the things we’re very cognizant of is how do we keep that alive and well.  I mean, if the website changes once every other week, it’s not useful.  You know, so how do you begin to make it a useful place for research to take place?  So, but there’s a lot of interest across the Foundation to say how do we do the same.
		DR. PFIRMAN:  Just a quick follow up.  I think what’s really exciting about it is that the expressions of interest are out there for everybody to see.  You know, Tim had mentioned this yesterday as well, but that’s a radical departure from previous practice.  And I know, you know, when you’re proposing for something, it would be really nice to be able to make the links ahead of time rather than reviewers coming in and saying, “Duh, you should have worked with so-and-so,” you know.  So I think -- I think this will result ultimately in better proposals coming forward.
		DR. JACOBS:  I might add one more thing.  The moment we’ve made some decisions about fund a broad number of people that we can, you’ve still left other people out.  And so, we’re struggling with how do we be inclusive about those and invite them to participate in the June event.  We’re thinking of emphasizing post-docs, graduate students, young, you know, professors that are in early career scientists, and other people that might want to participate even if they weren’t funded but they still have some connection to Earth Cube.  What our hope was, of course, is that we’ll build Earth Cube and everybody has a sense of ownership that they were a part of that process.  And that’s really important to us, and we have to work very hard at that.  Alan alluded to the fact that NSF has taken this on and has not thrown it over the fence to an awardee to run all the workshops and everything.  And we’ve stumbled around because we’re trying to figure out this stuff.  And we’re within the federal government and we have the muffin gate and all that other stuff to worry about, you know, how much the muffins cost --
		FEMALE SPEAKER:  Muffin gate?
		DR. JACOBS:  [laughs] Yeah, but we still -- we still are committed to do this.  And so, that’s important.  And I think the community very much appreciates that NSF is actually doing this themselves.  
		DR. BLATECKY:  I do want to highlight one other thing.  That is it’s been hard for some community members to talk about -- to making my ideas open, because, you know, it’s competitive.  I mean, and that’s been a culture shock, but we’re saying it’s got to be -- if you’re not going to put it out there for everybody, then you’re not playing, and that’s --
		DR. PFIRMAN:  But one advantage about having it up is that people can then cite it, too.  So, in a way, you know, you have a natural mechanism for that, so...
		DR. TRAVIS:  Jim?
		DR. RICE:  You used the term community a lot, and I’m a little interested in what ideas or information you have on I guess demographics of that community because, you know, you’re right.  The scale is what’s interesting to me about this, because you go all the way from, you know, down from the global scale down literally to the nano.  And you mentioned at the very end that there was some interest from the earth chemistry group.  So I’m kind of curious, if you look at, you know, the nano and the global as being kind of your end members, where would the center of mass of that community be?  Is it way over here on the systems side?  I mean, do you even see it, a tail down here on the molecular side if that makes any sense whatsoever?
		DR. JACOBS:  Yeah, I think we started with a science objective, and one that we quote is -- it came out of the Geoscience strategic plan, Geovision, and it put out a bold call to action, say we need to, in the next decade, develop a framework for understanding and predicting the earth’s system from the sun to the center of the earth.  That’s pretty encompassing.  That’s everything.  And that was their call to action.  And so, we have taken that as our scientific boundaries.  And anything can go on in there, and clearly some communities have been well organized and are able to make contributions.  Others will, we hope, want to get organized, that will benefit from what we do in the Earth Cube.  And I can give you some examples of communities that don’t necessarily have the maturity in terms of longevity of funding of saying that’s for a science community where we set up an FFRDC back in 1960, right.  Others have emerged in the critical zone, which is in the last decade been a very, very important thing for earth sciences about what happens right at the interface and all the complexities there.  They don’t quite have that maturity of actually funding for a long period of time.  They have a bunch of centers set up.  Can -- and they want to participate.  They should participate.  They will participate.  But can Earth Cube actually accelerate their desired outcome?  We hope that’s going to be the case.  
		DR. TRAVIS:  Okay, David and then Susan, and then Joe.
		DR. BLOCKSTEIN:  Thank you.  This is very interesting.  I -- two types of questions or question in two areas.  One is in the building and so far maintaining the online communities, sort of what have been the lessons learned that you think are important for us to know?  And then the second is in terms of applications to education and where you see that going.
		DR. JACOBS:  The online community has been a plus.  It does take a tremendous amount of work on NSF’s part to maintain that.  You have to look at that website, and we do have several people looking at that website, working with that website all the time.  We’re posting things all the time.  One of the things that we gained experience from was that we employed a facilitator early on before we had the November workshop, who was a person who had a company that was familiar with the ideas, lab, and other things like that -- he came out of the U.K. -- as ways of facilitating.  And he has been very helpful in guiding us to what’s effective in communities, making the website fresh every day, new material -- that’s important.  The community -- if you think it’s a static website, you’re not going to go back to it that often, and you’d lose your impact.  So, one of the things you have to recognize is it does take a lot of work to keep that fresh and current and listen to what the community is saying.  
		The educational aspects clearly are going to have to be part of the Cube in the long-term.  We have not got a lot of push from the community about doing an educational activity.  We would not let that, of course, be neglected over time, but we’re still trying to organize what is Earth Cube and what do we need to educate about.  And once that becomes clear, I think after the next event, we’re going to start formalizing -- there might be a whole working group on education, that if the community suggests we need to have a working group on education, yeah, we’re prepared to fund that.  And the important interaction here is these working groups, which are going to develop pieces of technology, have to be intimately related to any kind of building of a prototype.  That is the user input.  If you don’t -- if you disconnect the builders from the users, you will get a system that it might be magnificently designed in terms of the cyberinfrastructure but nobody has a sense of ownership, and it doesn’t actually meet the needs.  The educational activities are in that same category.  You need to understand what the educational needs are and how the development of Earth Cube, whether it’s a prototype or not, really can be furthered by those educational activities.
		DR. BLOCKSTEIN:  If I could just follow up quickly, I would suggest, if you haven’t already done that, to think about it and talk about the connection of this with the GEOSTEP Center, InTeGrate, which, of course, Cathy Manduca from Carlton College is the PI, and she runs the Science Education Research Center, and so Cathy and her colleagues have already done a lot of that community organizing around a cyberinfrastructure platform.  And it seems like -- and I’ll make the same suggestion to Cathy, but it seems like maybe some sort of a joint workshop between InTeGrate and Earth Cube might be a way to go on this.
		DR. JACOBS:  Thank you for that suggestion.  This is how we make Earth Cube better, all the suggestions we’ve got over time.
		DR. TRAVIS:  Susan?
		DR. AVERY:  Yes, it’s really nice to see this project mature and see CIF21 mature as well along with this idea.  Within the Earth Cube, have you talked about pilot projects that serve as learning environments for actually doing science through this Earth Cube enterprise?  The reason why I ask it is that, you know, it seems like when you’re trying to shift cultures and integration, that often it’s best to try some learning experience pilot projects along the way.  We actually -- I remember, oh, it’s probably been about four years ago with an international program that I was leading, did sort of a virtual institute, have a virtual conference and kind of used some of these elements of integrating data from 14 different satellite programs and pulling in together and having an actual conference, which was a lot of work, but it ultimately engaged almost 47 countries in the end, over a month.  And it really, just that simple little pilot project, which was done on a shoestring when this -- none of this was being talked about, really excited the community.  And then it just kind of died.  And so, I’m just wondering if some pilot projects along the way might be helpful and reengaging so that you really truly have something concrete to show the scientific community what this is actually going to do rather than talking in more generalities of frameworks and structures.  So, that’s my first question.  
		[laughter] 
		DR. AVERY:  And I’m sorry, Joe.
		[laughter] 
		DR. JACOBS:  We saw these early EAGER awards as kind of pilot projects.  They are going to demonstrate some technologies.  We wanted to make sure that they -- that we collectively develop some roadmaps so that they actually could continue beyond those things.  Again, we don’t think that we’re -- everybody’s quite talking to each other, so what comes out of all of those little rose-colored boxes that will be interesting roadmaps, hopefully there’s some similarity to them or that they get together and say, yeah, we agree this -- you know, there’s five different groups.  We ought to take this particular path.  That opens an opportunity for these pilot projects to continue on into the future.  And we’re prepared to fund those in ’13 and beyond to really get that community engagement and demonstrate what they can do over time, provided they’re connected to those working groups and not become isolated.
		DR. BLATECKY:  Just to follow up on something like that Cliff said earlier, and that is initially we thought we’d sort of be farther along, there would be more convergence if you will.  And actually we’re finding that we have to do many more small efforts to get there.  So actually we are doing multiple little things to say how do we go to the next stage.
		DR. AVERY:  And then, as a follow-up, on the types of people who are talking about types of data, you know, many of us are data types that you have a quantifiable number in a quantifiable location, and that -- you know, it’s easy to actually get the metadata and the structure behind it.  What’s not easy and something that I’m beginning to appreciate more in the ocean is not the genomic nature, because that also can be characterized quite nicely, but it’s the actual bioimaging.  So, when you actually are taking video, you’re taking pictures in real time, you’re counting plankton and getting video of them, so, when your groups are talking about this, are they expanding their idea of what the concept of data actually is?  And bioimaging data and the whole metadata semantic structure for it is very, very different, because you not only need the bioimaging data, you need the physical data associated with it.
		DR. JACOBS:  I couldn’t agree more.  The problem is hard.  It’s really hard.
		DR. AVERY:  It’s very, very hard.  Yes.
		DR. JACOBS:  And if we don’t start with kind of a community dialogue, we won’t develop solutions that will integrate over the long term.
		DR. TRAVIS:  Joe?
		DR. FERNANDO:  So, as you know, that over the past decade or so huge amount of data coming in.  The satellite that [inaudible], especially from the models, different kind of climate models, the synoptic models.  And these are actually run by some organized stations in some sense.  It’s not from the U.S. researchers most of the time.  So, if you wanted to be on the cutting edge of these organizations have to be enrolled in some sense, and the question is that have you been [unintelligible] you always use their data, their reanalysis data to start models.  And that type of -- there was a type of products available currently, but if you want to make a step, probably we have worked with these kind of organizations, it will be in center and in kind [spelled phonetically] and all other Department of Defense network, for example, enormous amount of data.  And have you been talking to them, and is there any process that they will be continuously feeding into the system?  Otherwise, we will lose that information or get rid of it.
		DR. JACOBS:  You’re certainly right that we recognize that the information is stored across a lot of different databases, managed by many, many different people.  Even the private sector government agencies and our community draws heavily on things from NOAA, USGS.  So we’ve had them in a dialogue.  And we’re forming relationships with all of the other -- trying to form relationships with not only our allies and partners around the world as well as the sister federal agencies to have this same dialogue.  We want to be able to talk to them as well.  Now, we’re not expecting that they suddenly reformat all their data because some kind of new standard comes out.  What we are expecting is that collectively they work with us over time to develop that layer that allows it to become more uniform.  And we use the Internet as an example.  Do you have any idea what the formats of all the databases you -- absolutely not, and you don’t really care.  You just want the information.  And so, it can be done.  And we think that that’s a piece of encouragement.  Once standards, if that’s what the community says they need is standards, then we’ll try to work with our sister agencies and people around the world to develop those standards.  I hope I’m answering your question.
		DR. BLATECKY:  Let me add, we are working with the USGS specifically to develop a partnership, and to signing some sort of agreement to look forward to how we can work together.  And to pick up on Cliff’s point about the interoperability issues, this is, you know, one of the tough things is we’ve talked about whether it’s video data that you mentioned earlier, there’s a lot out there.  And the question is how do we begin to work together?  And if you look at some of the early little red things that you saw in there, it deals with some of the early formats in terms of interoperability, how do you start sharing, how do you federate?  I mean, we’ve got to be working at that.  Ontologies falls in this, saying how do I know where it is and how it is.  So, I mean, we’re addressing pieces.  So I will say one of the challenges, though, is you’ve got especially very large providers saying we’ve already sort of solved it, you know.
		DR. NOONAN:  Don’t make us solve it again.
		DR. BLATECKY:  Yeah, and so how do you -- but then how do you say but there’s other things we have to bring in, the long tail.  There’s other pieces we have to work on.  So it’s -- it’s a balance, but it’s trying to do multiple things at once and not forget, and I think the challenge is when people start thinking, say, look, everything you do isn’t shareable.  Begin to think of that there is another user outside of the group you have.  And what’s one of the powerful things I think Geo -- the Earth Cube is doing, is making that community understood, there’s a much larger group, much larger activity.
		DR. TRAVIS:  Ivor?
		DR. KNIGHT:  Just wanted to mention that I think CIF21 strategic plan is excellent.  I mean, it’s often difficult -- I was thinking today about the relationship between what we heard yesterday and what we’re hearing today.  And I think it’s often difficult to predict what kinds of enabling science and enabling technologies are needed to improve the sustainability of a process of location like a city or a planet.  It’s sometimes very difficult to make that prediction.  And so, just to give you a quick example, Canon is in the copier business, and we make a lot of copier cartridges, which are very complicated plastic metal heater things.  I don’t know if you’ve ever changed one of those copier things, or printer cartridges as well.  And laser printer cartridges are also as complicated.  And Canon makes all of the laser printers for -- Canon laser printers but also makes all of HP’s later printers, so they just have HP skins on the outside.  So the vast majority of printer cartridges are made -- manufactured by Canon.  And all of them right now are completely 100 percent recycled.  How did we get to that point?  How did we get to the point where down in Canon Virginia, which his in Newport News, there’s a plant there that when you send out your printer -- your copier cartridge, your laser printer cartridges, you send them away to someplace.  That’s where they go.  They go down to Newport News.  They’re disassembled.  All of the parts are taken out and recycled.  The plastic is reduced to pellets again and then injection level again to make those cartridge parts, et cetera.  It used to be that those cartridges were assembled in Asia. Up until about a year ago, they were assembled in Asia because the reassembly of those cartridges is expensive here.  And so, it doesn’t make sense to send them here and then send all those parts to Asia and then send all those parts in a completed cartridge back.  And so, it was impossible to do a full recycling of those cartridges because of the amount of energy it takes to go from Asia to here bringing those cartridges back and also taking the parts back.  It is very difficult.  So, what technology allowed for there to be complete recycling of those -- and I’ll say they’re in the millions -- the decimals of a billion cartridges per year?  What technology enabled that to happen was robotics.  Fundamental robotic technology allowed Canon to build a robotic plant in Newport News that assembles all those cartridges very inexpensively, because I know you don’t want to pay -- instead of $50 per laser printer cartridge, you don’t want to pay $100 or $150.  You want to pay still $50.  And so --
		DR. NOONAN:  $25.
		[laughter]
		DR. KNIGHT:  $25.  But now there’s a robotic line -- multiple robotic lines down there that convert those pieces of cartridges into cartridges inexpensively.  And so, the whole thing is completely recycled.  It’s a zero landfill situation.  Canon is committed philosophically to environmental sustainability.  As a company that makes consumables, disposables, you know, that’s a difficult thing to do.  But I also wanted to say that, you know, we have these things called paper, and they’re laser printed.  And the development of this laser printer, this printing technology really began with when Steve Jobs wanted to have a personal printer for his personal computer way back when.  And he contracted the Canon to come up with one that wasn’t a dot matrix, that didn’t have all the little holes in it and the turning things and all that, track.  He wanted something that you could actually put real fonts on paper and et cetera.  And that caused the use and the manufacturing use of paper to just skyrocket around the world, right.  Because we thought computers were going to reduce the amount of paper that we’re using.  And so, that went up, but I’ll tell you, that laser printer cartridge factory down there in Newport News will go out of business.  And the reason it will go out of business is because we’re already seeing a drop in the amount of printing that’s going on because of what Elizabeth has in front of her.  That technology, also developed by Steve Jobs, which relies on cyberinfrastructure, and in a huge way, and will continue to rely on cyberinfrastructure, wireless computing to tablets and easy-to-use laptops.  So, it’s very difficult to predict where those, you know, what technologies are actually going to result in more sustainable, less wasteful, more environmentally conscious processes, sites, and the planet.  And so, I’m very excited about this cyberinfrastructure because it’s going to cut across so many different areas and will, you know, there are going to be unexpected results from this.  So, thank you for that.
		DR. BLATECKY:  Thank you.  Well, I wanted -- in front you, you’ve got a black little pamphlet, if you will --
		DR. NOONAN:  Black pamphlet.
		DR. BLATECKY:  Pamphlet called -- it’s one part of a -- it’s advanced conjugated infrastructure [spelled phonetically].  It’s one of our components of CIF21.  And I’m going to tell you that this is basically, is an NSF approach to saying how do we change the way the computational technologies to democratize sort exactly the sort of thing you’re saying. How do we get from the other big machines to everything?  And I’m going to say we’ve got -- this is the first component of that.  We are writing additional ones for cyber for data, for software.  You can see all these coming out in that same area to begin to draw that distinction that there’s been direction.  
		DR. JACOBS:  I wanted to say that one of the premises that we based Earth Cube on was that 10 years from now, all the technology being used in the cyberinfrastructure that supports geosciences will be different.  And our premise was if we start developing the framework now, when everybody has to do the technology refreshment, that we would have a much more consistent way of integrating them than if you had independent bunch of people doing technology refreshments in different ways that actually produced divergence rather than convergence. 
		DR. TRAVIS:  Before we get to Dave and Susan, who already had a shot, I’m going to give a shot to our colleagues on the telephone.  Susan Cutter and Lil, do you have questions you’d like to address or comments you’d like to make to Alan and Cliff?
		DR. CUTTER:  This is Susan.  No, I don’t have any.
		DR. TRAVIS:  Okay, thank you.  I’ll take silence as a no.  That’s okay.  But thank you, Susan.  All right, then David and then Susan Avery again.
		DR. BLOCKSTEIN:  Yeah, thank you --
		DR. TRAVIS:  But now, see, your second round, you only get one question each.
		DR. BLOCKSTEIN:  Yeah, so specifically, Cliff, I wanted to ask in terms of the interchange between Earth Cube and things that are going on in the biodirectorate, especially with the dimensions of biodiversity.  As that was being put together, we did a workshop for NSF on infrastructure needs for the biodiversity initiative, and a lot of it did relate to cyberinfrastructure needs.  And there’s a lot that has been done in that community, especially actually in Europe in terms of common taxonomies and ontologies and things like that.  So I’m just wondering to what extent are you connected with the community.
		DR. JACOBS:  We’ve certainly done outreach to all the directorates about what we’re up to.  And at this point, I can’t say that we’ve formulated some particular way that they can interact with us.  They’ve been all watching about this experiment we’re doing.  But your point is well taken.  You know, if you’re dealing with your system, which was our science goal, you can’t -- this cannot be neglected.  So, we need to engage them.  Once we actually understand where we’re going on this, we would hope that perhaps biodiversity working groups are part of the prototype development over time.  
		DR. TRAVIS:  All right, Susan, let me give Tony a shot here because he --
		DR. AVERY:  He actually covered by comment. 
		DR. TRAVIS:  Okay, all right, Tony?
		DR. JANETOS:  Thanks.  It was a great presentation.  I’m sorry I was out of the room for it.  I apologize.
		[laughter]
		DR. JANETOS:  The -- but from some of the Q and A we just had, it seems to me it’s really a great idea to try to reach out to USGS and NOAA and some of the other, some of the sister agencies and internally for groups that have already a lot of experience with some of the same challenges that you’re trying to address.  One of the things that I’ve seen happen in, particularly in the remote sensing community where you have this enormous sort of international infrastructure of space agencies and all the information and data that they manage, is that they can get themselves in a state where they have so many discussions about ontologies, about standards, about intent and capabilities that they find it difficult to get anything done.  And the -- I mean, the primary example right now is in remote sensing of forests where once, in this case, once Google found this to be an interesting problem, within a year, they constructed an engine that actually could ingest remote sensing data from at least a half a dozen different kinds of sensors, generate simple products, make them available to anybody, and essentially do processing on demand, partly by taking advantage of all the R and D that had gone into university community, government labs, and so on, but also partly by keeping their eye on the ball.  Now I am absolutely sure that they didn’t solve every problem, but they solved one big problem.  And if it’s a big enough problem, perhaps there are lessons there.  And so, this is not a -- the international community had spent 10 years on this problem and really basically had not gotten anywhere that close, anywhere near that close.  And so it’s just a -- it’s just a little bit of a cautionary tale that as those discussions go on, some demonstrations that people can deliver the goods that we can really focus them on.
		DR. JACOBS:  I couldn’t agree with you more.  I recognize that the advances in geosciences has made has really been by advances made outside of geosciences, by the Googles of the world, and that we started with the premise at the very beginning that this -- Earth Cube is open to all.  It’s got to be open to industry, the federal labs, not the traditional NSF thing.  And we wanted the best ideas at the table.  And so we’ve engaged industry and will continue to reach out to our European partners to do that.  There’s still major challenges.  There’s no doubt about that.  If we could get people like Google engaged, that’s fine.  But we felt that organizing ourselves in a coherent way would give anybody who’s interested in participating a better handle on that rather than individuals that they might deal with.  We’re hoping that that’ll work out.
		DR. BLATECKY:  Let me add another data point to you.  One of the things that I’ve been talking about internationally is a warning about interoperability because what could happen with interoperability is to get caught on standards.  And you take years to develop those.  I tell folks, you know, we’re not going to live long enough for that to happen, okay.  So let’s redefine what we mean by interoperability.  And a great example is what you mentioned -- not what I mentioned to you.  It’s what IBM did with Watson.  In other words, you’re getting -- computing is getting cheap enough that you say “I don’t really have to worry about that.  I’ll let the compute engine do all the machinations.”  And so you find a work-around to an intractable problem.  So, indeed, exactly right.  There’s some things like that that drive it the other way.
		DR. TRAVIS:  Great, thanks.  Are there any other questions?  We’re almost at our time for a short break before we prepare for Dr. Suresh.  But before we do that, let me make sure that everyone who wanted to ask a question has been able to.  David Skole, this is your opportunity.  
		DR. SKOLE:  It’s a comment to follow on that last discussion.  I have come away with all that with a slightly different experience with that.  And I would say that the parallel example outside the private sector is what Rama Nemani’s [spelled phonetically] doing at Ames where he’s finally implementing -- he’s a NASA scientist at Ames, and he got some stimulus money to extend what he was doing.  And now he has some other grant money, several millions of dollars in federal money, which was what was required to assemble all of the Landsat data practically in the world.  And he’s finally achieved this notion that you -- some of us were talking about a long time ago but couldn’t do it, and that is instead of distributing data to the community, you bring the community to the data bank with an algorithm attached and run the processors centrally and do that.  And the significant difference between that and the Google façade is that Google doesn’t know what they’re doing with the data.  And the experience with the science community who participated with them, like Matt Hanson [spelled phonetically], myself, Greg Asner [spelled phonetically], is one of extreme frustration, whereas working with Rama who is a scientist and has developed products on his own, has been extraordinarily much better.  So, when Google shows up to a conference and they roll out their Earth engine, which is what they’ve built around their cloud system, they show these absolutely asinine, silly movies of tribal people in the middle of the Amazon with tablet PCs accessing the cloud.  When Rama shows up, we get science results.  And I think we have to be a little careful.  I know what Tony’s really driving at is you’ve got to -- you know, I agree 100 percent.  We’ve got to -- those guys have so much money that they can really, in a brute force way, solve some problems that we won’t by just thinking about them.  But, at the same time, they may be here today; they may be gone tomorrow.  
		DR. JANETOS:  They will be -- well, they will be gone.  They will.
		DR. SKOLE:  Rebecca Moore is moving onto something else.  She’s the one that’s directing this, and I know.  They’re going to move onto something else, the electronic car or whatever it is.  And I don’t think their aim is that fundamental science question through data, so --
		DR. JANETOS:  Well, it’s not.  It’s not.
		DR. SKOLE:  So, we need to be care about that too.
		DR. JANETOS:  Right, so my one point is that, is that there does come a time when it makes sense to keep your eye on the ball, because I agree with everything you say.  They’re not -- they weren’t -- they never were interested in the fundamental science questions.  To them, it was an exercise of numbers, basically of bits and moving data around and trying to get something that was visually nice.  Nevertheless, within a year, they did something that the governments of the world have been talking for a decade about doing and never actually got to at any level until Rama actually put together a system that is both scientific and has a fundamentally different approach than all the space agencies of the world have been talking about for a decade, a fundamentally different approach.  And so, it’s a -- there are some challenges there.  And then, in particular, with Google, they won’t be around.  They won’t persist.  It was, in a sense, it was a stunt for them to do for something else.
		DR. JACOBS:  This is precisely why we believe the standing working groups that have scientists and users have to be part of the development of the cyberinfrastructure.  The needs change.  Technology changes.  And you cannot isolate the cyberinfrastructure from the scientists.  And that was our particular notion of how you bring those together.
		DR. TRAVIS:  Before I call on -- before I call on Susan, I want to comment myself that what David raised was a very sharp -- sharply discussed issue last year on the BIO AC about NEON, that whether it was wise, whether the wiser choice was to have people capable of uploading algorithms and programs to a central core rather than trying to access data and download it through whatever capabilities of transmission might limit that effort.  And there was a very sharp disagreement between some members of the BIO AC and the NEON folks about which of those were the wiser choice.  Being, you know, a cyber fool, as I am, I have no idea.  But it would be worth looking -- I guess my suggestion would be the same debate is going on with the NEON situation.  And it’s probably worth touching base to see whether there’s a clear answer that they’re coming up with.  Susan?
		DR. AVERY:  Yeah, and just to echo to your list there, I think this is a debate that the OOI has as well.  And, you know, and as we struggle with this, you realize that bringing those two communities together is a challenge.  And lodging for really pushing this forward because it is really, really critical.  And I think I also like the fact that Dave’s -- dialogue that Dave and Tony just had, that it’s basically really critical to have the science.  Google is not interested in the analytical algorithms, the data mining, the -- you know, the real fundamental aspects of scientific methodology and scientific inquiry.  It’s a visualization, and I think it really came to roost when there was a big effort by Google to display oceanic data.  And it really has not succeeded that well.  And the idea was it would be a science tool, and it really has not succeeded well.
		DR. TRAVIS:  Okay, we are at 10:15 and I think we ought to stop.  Thank you, Alan, and Cliff, again for coming to see us and clearly providing a lot of stimulating ideas for this group.  I hope the feedback you’ve gotten has been helpful.  So, let’s take a break and return promptly at 10:30 because Dr. Suresh will be here at 11:00 and we need to formulate the questions we’re going to ask him and who is going to ask those questions.  And the $15 muffins are now outside again.  

		MS. ZELENSKI:  They’re out.  There are fruit, $10 strawberries.
		DR. TRAVIS:  $10 strawberries, so...
		[break] 






Prep for Meeting with Drs. Suresh and Marrett 
		DR. TRAVIS:  All right, I think we should reconvene and get this show on the road.  So, what our goal is in the next half hour is to develop some questions for Dr. Suresh.  I’m sure he will make some remarks ahead of time or make some remarks at the beginning, and we may wish to react to some of those.  But we usually have a good, organized list of questions that we would like to ask him, issues on which we would like to hear him speak.  So, I’d like to start developing those.  Also, I’d remind you that we do have to resolve what our next steps as a committee will be, what kinds of initiatives we want to undertake.  
		At lunchtime, I’m going to change the agenda a little bit.  We’ll have a working lunch.  I’m going to ask Lil to update us on the social science workshop that she’s been leading, and she’s agreed to do that.  And then I would like to -- we’ll let Tim talk a little bit about visioning, but then I want to devote as much of the time as we can up until 2:00 or whenever we’re finished to being serious about what we will take up as our own initiatives next.  That --
		DR. PFIRMAN:  Could I just add one thing to that?  If people have ideas about the merit review process that they want to give to me at that point, that will be -- or if we want to have a brief discussion, that will be great as well.  The meeting is in 10 days, I think, is the last advisory committee meeting of that.  Of course, you can provide input at another point, but this is a good time to collect ideas.
		DR. TRAVIS:  I think that’s a very good point.  If you remember, we discussed this yesterday about Gary Vurmae’s [spelled phonetically] comment that, in fact, Stephanie was on that committee and this would be an opportunity to give feedback through her and it would be very effective.  So, a lot of things have come up the last couple days, many of which have inspired a lot of passionate comments.  And so, I would like to open the floor for those issues and what we should ask Dr. Suresh.  Hearing shyness, let me make a couple -- I, of course, have suggestions.  Well, speak up then, Bruce.  We’re waiting.  We’ve been waiting all morning for you to say this.
		DR. LOGAN:  No, no, this just goes back to something I said yesterday, and I’d like to put it as a question.  And maybe it can be a two-part question with Stephanie doing the second part based on a conversation we had on our way over here.  The word that I got very excited about yesterday was the word “paths.”  And I got -- I really like that as opposed to pipelines.  And I think that too, maybe too much emphasis is placed upon being the best scientist going on to being a scientist and these transformational discoveries in science.  And there needs to be a consideration of different paths that are taken in the science and engineering directions. Some, for example, some of the -- some very successful people -- one guy, I know he got a B.S. degree in theater and then came back and got a degree in chemical engineering and now has a startup company.  And I can assure you his experience in theater is probably a good attribute in that profession.  There are people that start in engineering and science and move into other fields.  We heard about becoming a teacher or other fields.  And that, to me, does not represent the loss.  That represents to me an opportunity for people skilled and logical, deductive and analytical thinking to be in positions where they can use those abilities in different ways.  And so, my question would be how can -- is NSF maybe thinking about that and moving along that path and in what ways might they better build in that area.  And Stephanie, you had a couple of thoughts maybe you want to add as well.
		DR. PFIRMAN:  Right, this is following up on the building capacity.  I mean, I was struck yesterday that the -- one of the things that we said is we need more social scientists who can engage, you know, with many of these sustainability issues that we’re trying to address.  We also need the public literacy. There is this divide, you know, that we’re facing.  And then, of course, you know, we have this longstanding of engaging more diverse communities in STEM.  But I -- so, the goal of a million more STEM graduates doesn’t fit any of those.  So, I’m just thinking that, you know, when people think about building capacity, and this goes to Bruce as well, is that we should be thinking about diverse types of capacity, you know.  And the -- I know that part of the education endeavors is looking at the first two years and institutional change relating to that.  But it hasn’t -- I don’t think that they’ve talked about this bridging explicitly with the social scientists, that public literacy is part of that and engaging the more diverse people into STEM is an issue.  But, again, this sort of building the capacity of linking with the social sciences is just -- I don’t think we’ve talked about that at the kind of undergraduate level.  So, I’m just wondering if maybe that would be something to follow up on.  Maybe you could just address it.  It sort of fits within the diversity of career options and linkages, so we might not need a separate question on that, but I think it would be useful to bring it up.  
		DR. TRAVIS:  That seems to me it’s a useful thing to merge into one question that the diverse paths to science and then the diverse paths from science to the workforce.  And you can integrate those.  So, Bruce, would you be able to formulate that, so that --
		DR. PFIRMAN:  And also diversity, not necessarily within science but integrating science into -- right, you see what I mean?  So you don’t have to be -- we don’t have to be graduating STEM graduates in order -- I mean, I don’t know that I would pick as that my top goal right now is graduating a million more STEM graduates, which I think is what the goal was.  Is that right?  Yeah.  
		DR. TRAVIS:  So, Jim, you --
		DR. RICE:  So, that was exactly my point, you know.  We’ve heard a lot about we need to overcome these stovepipes, you know, these silos that we’ve created among the disciplines.  And yet, the pipeline metaphor is exactly the same thing.  You know, I like the idea of a path because, you know, again, I’m in a college of arts and sciences, so natural sciences are a critical part of university education because they help you build connections and context.  You know, a pipeline metaphor does exactly the opposite of that.  It says that you’re in here, you’re -- you’ve got a defined direction.  It’s not about what you talked about, building a technically literate population regardless of whether they’re social scientists, natural scientists or humanists.  You know, that, I think gets to this idea of building capacity that we kicked around as a committee for a number of years, or a number of meetings at least since I’ve been on it.  And I think it’s something that if NSF wants to build support for science, wants to ultimately get to that goal of a million people, a million STEM graduates, we need to get beyond this idea of a pipeline metaphor because I think it’s a wrong one.  
		DR. TRAVIS:  So, I think this also cuts to some of our prior discussions on the ineffectiveness of climate change education and other things that have failed to persuade the public about the science.  So perhaps there are two questions here.  One is, as Bruce formatted at the diverse paths through which people come to science and then trained in science where they go, and then I think the other one is the issue of NSF’s role in science literacy and building the capacity for an informed public.  So, Jim, could you -- would you be willing to -- either you or Stephanie?
		DR. RICE:  Well, I can try to -- I think this committee is uniquely positioned to -- I mean, as much as I would love to excite students in science, you know, with the beauties of quantum mechanics, the reality is most of them don’t care.  But when you talk to students, they’re all interested in the environment that they live in.
		DR. TRAVIS:  So I think, I think that’s a good question to hear what Dr. Suresh’s thoughts would be on this.  So, perhaps between you and Stephanie, would one of -- who would like to form -- ask it?
		DR. RICE:  It doesn’t matter to me, Stephanie.  You brought it up first.  I can help you craft it.  Either way, one of us will.  We’ll fight it out.
		DR. PFIRMAN:  We’ll figure it out.
		DR. RICE:  We’ll fight it out.
		DR. TRAVIS:  So I’ll just point to that end of the table, and say --
		[laughter]
		DR. TRAVIS:  -- a couple of those folks over there had some ideas that I can’t remember what they were, but, you know, they’ll bring it up with you.  All right, we’ll do that.
		DR. LOGAN:  So, so, so I’m clear, I’ll ask the question.  They’ll respond, and this will be a second question.
		DR. TRAVIS:  Yes, this should be a second question.  And, depending on his response, I may go somewhere else before coming back to it just to try to keep the flow moving along.  So, let’s see, also I have placards here from Karl and Fred.  So, Karl?  And David, yes, thank you.
		DR. BOOKSH:  So, really quick, I agree with the preference of the “pathway” over the “pipeline” for a number of -- you know, for reasons you’ll point out.  But there’s a little bit of paranoia in me in that I see the usefulness of the pipeline that a lot of underrepresented minorities do not recognize culturally the advantages that are -- or that supported ability to go all the way up to the Ph.D. level and to take part of the highest leadership levels.  I think it’s very important in crafting these things to make sure that all paths are supported and that this not used as an excuse to get people off sooner.  They need to, you know, it’s just the --
		DR. TRAVIS:  Good point.
		DR. BOOKSH:  -- kind of the paranoia in me, that these have been used before to not encourage people because we’re -- some were in the -- and as a pipeline, others are in a slow diffusion.  
		DR. TRAVIS:  Okay, let’s do Fred and then David and Susan, and then Norine.  Fred?
		DR. ROBERTS:  So, I think it’s important to say, and I would be willing to say it, that I certainly, and I think the rest of us, were very impressed with the tremendous progress that’s been made with interdisciplinary programs and the engagement of lots of people at the foundation, working together across disciplines.  The question, though, it how do you get universities to catch up?  Because I thought it would be difficult at NSF, and actually has worked.  The question is is there a role for NSF vis-à-vis the universities, the universities out of the stovepipes, and find reward systems for interdisciplinary activities and so on?
		DR. TRAVIS:  Okay, and you’re willing to articulate that.  Okay, now we’ll go down this way down the table, starting with David and then Susan and then Norine.
		DR. BLOCKSTEIN:  I think a related issue to all of this with the education is the tradeoff between support for education research and capacity building.  And as the education directorate is going more and more into a research mode that the question of capacity building, I think, is potentially left behind.  But maybe even more importantly than asking that question, I think it’s also on a macro scale, this whole -- I think it’s really important for this committee to express our strong support for the work that is going on with the SEES initiative and to give Dr. Suresh the opportunity to articulate how that connects with his One NSF vision, because the SEES initiative actually came before Suresh, before One NSF.  And so, I think that it would be valuable, and I’ve been told by others that it would be valuable to give him some credit and just sort of help him to put that into his vision.  
		DR. TRAVIS:  Would you like -- would you like to articulate that?
		DR. BLOCKSTEIN:  I can try.
		DR. TRAVIS:  No, no, you will succeed.
		[laughter]
		DR. BLOCKSTEIN:  All right.
		DR. NOONAN:  Try?  There is no try.  There is only do or not do.
		[talking simultaneously]
		DR. TRAVIS:  Close only counts in horseshoes.
		DR. BLOCKSTEIN:  Okay, we’ll do it.  
		DR. TRAVIS:  You will succeed.  Thank you.
		DR. NOONAN:  Joe, I’m -- can I just offer a friendly amendment because that was the issue I was going to raise?  I think we need to reinforce the notion of SEES as an organizing principle around which a lot of activities that this committee cares about are nucleated.  So, I think we need to thank him first for his inclusion of SEES in the One NSF list.  We saw the list yesterday.  Always helps, I think, to thank somebody first for what they’ve done, and then, you know, kind of hit him with the “we really think this is important,” and David, if you wouldn’t mind, I think it would also be important to encourage the director to look carefully at the resourcing and the staffing for these -- all of these One NSF initiatives, but particularly this one because it does cross so many directorates and has so many network connections both inside NSF and outside of it, including internationally.  So, I just add that as a friendly amendment, and I withdraw my --
		DR. BLOCKSTEIN:  Yeah, I actually -- I mean, we talked about this at dinner last night, and one of the reasons I hesitate a little bit is because I think it may actually be better for Norine -- no, seriously, with your experience and recognition here to do that, to make that point.
		DR. NOONAN:  Well, you asked it.
		DR. TRAVIS:  It seems wise to me to separate the credit to him for the One NSF and the SEES success and SEES as an organizing principle from our concern about the workload on the staff, which I think goes beyond just SEES -- I mean, that’s a general problem, but I think it’s very --
		DR. NOONAN:  It’s really large, though.
		DR. TRAVIS:  I don’t think we should not bring it up.  I think we should not dilute it by including it in something else, so I think --
		DR. NOONAN:  Fair enough.
		DR. ROBERTS:  Okay, so maybe we can do a tag team then.
		DR. NOONAN:  We’ll do a tag team.
		DR. TRAVIS:  Norine, you can, you can raise the staff issue.  That would be great.  Susan?
		DR. AVERY:  Okay, so just a couple of amendments, first one is building capacity and the different pathways, still what’s fundamentally needed is, though, no matter what pathway you go, is that analytical capability.  And I think that so many times people do try to come in without having the background for that analytical capacity and capability.  So, I’m all for different pathways, like, you know, you can see the goal through the pipeline, but ultimately, there is analytical capacity that has to be there.  And that’s a key sort of underlying principle.  
		The One NSF, remember that One NSF not only has SEES as an organizing principle, but right up in front, his first bullet on One NSF is enhancing and protecting the core.  And I would really like to hear his comments on what does he envision is the proper balance between core and interdisciplinary work [inaudible].
		DR. TRAVIS:  Would you want to articulate that --
		DR. AVERY:  I can, yeah.  
		DR. TRAVIS:  -- particular question, the balance between the core.  It’s interesting, I think we’ve asked him this question before, but it’s interesting to repeat it a few times to see how his thoughts evolve and as some of these programs succeed to differential levels, how that influences his own thinking.  So that’s a very good point.
		DR. AVERY:  Yeah, I only say this because I sense that as these interdisciplinary programs become an ever increasingly permanent parts of the division’s portfolio that certain divisions get left out and the core begins to erode.  And I think we’re seeing that in some divisions.  And, so, the ability to do interdisciplinary work still resides on being able to understand certain processes in the earth’s system, at least as it relates to SEES, that we just still don’t know anything about.  
		DR. TRAVIS:  David Skole?
		DR. SKOLE:  The discussion that we had yesterday with -- and the presentations about the Belmont Forum, the international activities moving NSF into a leadership role and all that, I would like to strengthen that and reinforce that with the director, that that’s important.  And I guess if we have to put in the form of a question, ask him does he feel like he as the director could have embraced that activity as a priority, because, certainly, we think it is.  And if, you know, we’re giving advice, so...
		DR. TRAVIS:  In other words, beyond partnerships, but to really be taking a leadership role.
		DR. SKOLE:  Yeah, I mean, the subtext of this is that I don’t think that -- I don’t know that the director has really embraced that initiative.  And for other programs outside of Geo, like Bio and others, to get on board along with that, I think it really has to be something from the top, from the director.  And if he’s not going to embrace that, then I think that that thing is not going to fly as well.  I think the reality is, as we know, that there’s going to be a new AD for Geosciences.  And that AD won’t necessarily follow the Belmont Forum lead that Tim set up also, unless perhaps it’s a -- something that’s embraced at the top.  And so, I guess I’m speaking for the committee, and I hope I’m accurate in that in saying but we think it is important for what we’re doing so we want to see that kind of level of support at the director’s level.  I mean, that’s my motivation.  I haven’t -- it’s not -- I don’t have a question.  I have a motive, but we can put it in a question form.
		DR. TRAVIS:  If you can put it in the form of a question, that would be great, because that was something that obviously came up yesterday, so I’ll rely on you to do that.  Let me ask our colleagues on the phone, Susan Cutter and Lil, do you have questions you would like to see Dr. Suresh address?
		DR. CUTTER:  This is Susan.  No, I think the questions that people have told us already are terrific.  
		DR. TRAVIS:  Well, thank you.  That’s very nice of you to say that.  Susan Avery and then Bruce.
		DR. AVERY:  Just real quickly, I think it probably would be wise for someone to ask how the search for the AD is progressing to show interest in it.  And it can’t be me because I have served on the search committees, so --
		[laughter]

		FEMALE SPEAKER:  All righty then.
		DR. SKOLE:  I did too.
		DR. TRAVIS:  Okay.
		DR. SKOLE:  The Geo AD.
		DR. AVERY:  Geo AD.  Yeah, yeah, I mean --
		DR. KILLEEN:  Well, the civil AD position is still related to ERE.
		[talking simultaneously] 
		DR. AVERY:  Well, I do think from this perspective of this committee, the Geo AD is going to -- is a pretty important person, so -- and how that person’s going to actually continue these things is --
		DR. PFIRMAN:  Could I just follow up on that one point?
		DR. TRAVIS:  Sure.
		DR. PFIRMAN:  Because there are other positions open at the same time, right -- OPP and then what else is --
		DR. KILLEEN:  NPS.
		DR. PFIRMAN:  NPS.
		DR. KILLEEN:  Engineering probably.
		DR. PFIRMAN:  So, I don’t know if this is the -- if we wanted to ask this question, but this is an opportunity for him to dramatically change things around, should he want to.  And I don’t know if he’s thinking in that way or if we should ask that kind of question.
		DR. AVERY:  That’s a good idea.  That one I could ask.
		DR. PFIRMAN:  That one you could ask.
		DR. AVERY:  I could ask that one.
		[laughter]
		DR. PFIRMAN:  That would be great.
		DR. TRAVIS:  You can.  Do you want to?
		DR. PFIRMAN:  But do you think it’s a good -- do you want to, yeah?  Or --
		DR. AVERY:  Others can do it.
		DR. PFIRMAN:  Maybe we could cast this in the way One NSF and SEES, right.  I mean, that would be the framework for that.
		DR. TRAVIS:  Yeah, I think, Susan, you already have a question you’re going to ask.  Is there someone else who is not assigned to a question who would like to take this up with Dr. Suresh?  So, hearing no -- Stephanie?
		[talking simultaneously]
		DR. TRAVIS:  Susan can ask more than one question.  No, I’m just trying to spread -- I’m just trying to give as many people as possible the opportunity to ask a question so that Dr. Suresh learns who we are and keeps that in mind.  Susan Cutter, would you be willing to ask that question?
		DR. CUTTER:  On the status of the search?
		DR. TRAVIS:  The question is -- really revolves not just on the status of the search for a Geo AD but how Dr. Suresh sees the opportunities in some of the other vacancies as a way of helping to build the One NSF model, getting -- making sure that people are interactive, cooperative, collaborative, et cetera.  That’s the germ of the question?
		DR. AVERY:  Specifically relating to SEES, I would think, since that’s our --
		DR. TRAVIS:  Specifically relating to SEES and its multidisciplinary nature.
		DR. CUTTER:  Well, I feel at a slight disadvantage because I wasn’t part of the conversation yesterday on the One NSF.
		DR. TRAVIS:  Oh, that just means you have a fresh viewpoint.
		[laughter]
		DR. CUTTER:  Or I’m ignorant.
		DR. PFIRMAN:  So, I could do that, and Jim could do the other one.
		DR. TRAVIS:  All right, so let’s do that.  Let’s -- Stephanie will ask that question since she is somewhat passionate about it.  And Jim will ask that other question on the science literacy and the general public question.
		DR. PFIRMAN:  Can you just tell me, which are the ones -- so it’s Geo, OPP --
		FEMALE SPEAKER:  Engineering.
		DR. PFIRMAN:  -- NPS, and Engineering.  Okay.  It sort of sounds like he’s -- what?
		DR. KILLEEN:  They’re not all open at the same time, but they’re staged in the next six months.
		DR. PFIRMAN:  Six months, okay.  I mean, it almost sounds like people are fleeing the coop, but that shouldn’t be the interpretation of that, right.
		[laughter]
		FEMALE SPEAKER:  Sometimes it’s just the timing.  
		[talking simultaneously] 
		DR. KILLEEN:  Well, you said it’s just a fantastic opportunity is the way --
		DR. TRAVIS:  I’m sorry.  Susan, is that you?  
		DR. CUTTER:  Yes, is Tom Peterson leaving as well?
		DR. KILLEEN:  Tom Peterson’s term ends, I think, in November or December.
		FEMALE SPEAKER:  Microphone.
		DR. TRAVIS:  Microphone.
		DR. LOGAN:  Four years.  So, it’s just --
		DR. KILLEEN:  Yeah, there are three of us who are the class of 2012.
		[laughter]
		DR. KILLEEN:  And four of us now with Karl.
		DR. LOGAN:  Okay.
		DR. TRAVIS:  Are there other questions?  We have about five minutes.  Ivor, I’m sorry.
		DR. KNIGHT:  Just a quick one.  I’m delighted to be here as someone working in the private sector R and D.  And I was wondering what the director might have in mind for advisory committees involved in more private sector R and D people. 
		DR. TRAVIS:  There you are.  Sorry, you would be willing to articulate that?
		DR. KNIGHT:  Sure, I could just the say the same thing as --
		[laughter]
		DR. TRAVIS:  Exactly.  My point exactly.  See, this is not hard.
		MALE SPEAKER:  I’m going to go get them.
		DR. TRAVIS:  Them.  So we have about nine questions, and I think that probably will carry us.
		DR. LOGAN:  Can I --
		DR. TRAVIS:  Yes, Bruce.  We could go -- 
		DR. LOGAN:  Since we have a minute.
		DR. TRAVIS:  Sure.
		DR. LOGAN:  So, the question to the group, and it would be a question to him if we have time, but the question to the group then is that we brought up the idea of a name change.  Or not a name change.  But I think the question, if we wanted to put it to the director, would be our role has certainly evolved over time from the initial environment moniker of across the directorate.  And we have taken on what really seems to be more of a review of the interdisciplinary and the collaborative interdisciplinary.  Is he -- I mean, is this a comfortable thing within the foundation, and is it comfortable to him, and would we need a name change over -- does environment really summarize it up?  I mean, that’s, you know, we started talking about it and we have a couple of minutes.  Do we want to put it to him or should we -- I mean, just batch it -- till next time, shall we say.
		DR. TRAVIS:  I’ll open the floor to that one.
		DR. LOGAN:  It may be too early.
		DR. TRAVIS:  I mean, we heard also David say that, you know, that the name was not really that important.  Certainly, my own view about whether he’s comfortable with something, I mean, I think the advisory committee needs to take up -- we ought to be taking up what we think our role should be.  We know what our role’s supposed to be.  There’s a lot of latitude within that.  My own opinion is we should be defining that for ourselves within the latitude of what advisory committees are asked to do.  Some of that is reviewing these programs.  Some of that is articulating what needs to be done.  Some of it could be assessing what has been done, where the gaps are as David suggested yesterday.  I’m a little reluctant to ask him what he thinks because he may turn it around and say, “Don’t you guys have any ideas of your own?”  And I, you know, I don’t want to put us in that situation.  But that’s just my opinion, and I’m certainly willing to --
		DR. BLOCKSTEIN:  I agree.  I think it would be premature to ask him before this committee’s really had a more thorough conversation.
		DR. LOGAN:  Yeah, I’m good with that, yeah.
		DR. SKOLE:  I have another question.
		DR. TRAVIS:  Yes, sir.
		DR. SKOLE:  I had a question I think I was going to say ask him -- you know, I’ve heard all this discussion about the merit review.  What’s Cora getting reviewed for anyway?
		[laughter]
		[talking simultaneously]
		DR. SKOLE:  What’s Cora getting reviewed for anyway?
		DR. TRAVIS:  Cora Marrett.
		DR. SKOLE:  The Marrett review.
		DR. NOONAN:  Oh, just go over in the corner over there and just --
		DR. TRAVIS:  So, you’ll be here all week, is that right Dave?  And next week --
		DR. NOONAN:  You’re here all week.  Yeah, badaboom, badabing.
		DR. TRAVIS:  -- you’re opening in Lodi, New Jersey and see you at the Sands in Vegas.
		DR. SKOLE:  Yeah, exactly.
		DR. NOONAN:  Rim shot.
		DR. SKOLE:  Nightly on weekends.
		DR. TRAVIS:  [laughs] Nightly on weekends.  Try the shrimp cocktail.  Remember to tip your waiter.
		[laughter]
		DR. SKOLE:  So what is this Marrett review going on?
		[laughter]
		DR. SKOLE:  What’s wrong with Cora anyway?
		[laughter]
		FEMALE SPEAKER:  Sorry, I’m going to have that in my head the rest of the day, okay.
		MALE SPEAKER:  I’m going to erase it as quickly as possible.
		FEMALE SPEAKER:  Erase it as quickly as possible.
        FEMALE SPEAKER:  Somebody needs to tell another joke to substitute for that. 
		DR. LOGAN:  Well, we had buzz yesterday and --
		DR. TRAVIS:  Oh, yeah.
		DR. LOGAN:  -- and an acronym.  Between those -- between that and this one, you know, I think we might have had our fill.
		DR. KNIGHT:  Joe, this thing really works.
		DR. TRAVIS:  Does it really?  Good.
		[laughter]
		DR. BLOCKSTEIN:  I don’t know if there’s a question, but the one other area that we did address and, I mean, just this recently as this morning was the cyberinfrastructure and whether -- I don’t know if there’s anything that we want to ask or say, you know, maybe that just make a note that’s just -- the integration in the cyberinfrastructure sounds like an exciting effort that is, again, consistent with trying to build consistency within NSF for something that -- whether that’s a topic we might want to think about.
		DR. TRAVIS:  One of the things that struck me about that topic was the process they were using for this Earth Cube development, which is a pretty interesting one.  I wonder if perhaps there is an avenue there to encourage that for as a model that might be used elsewhere, for infrastructure needs through the Foundation.  Is that worth -- is that the angle on that that’s worth bringing up?  
		DR. BLOCKSTEIN:  I’m impressed with it.
		DR. TRAVIS:  Susan?
		DR. AVERY:  Yeah, I was impressed with the process.  I also, though, think that the critical question is kind of -- they talk about sort of a consistency, of course, consistency along the Foundation and probably the need to particularly look at that consistency in some of these big MREFC projects.  So, is NEON recreating something that OOI’s been recreating that, you know, and these big infrastructure which are going to be data-intensive pieces of infrastructure.  So, it’s good to, I think, mention both the process by which it is and also get his ideas on the consistency and uniformity of this approach.
		DR. TRAVIS:  Okay, would someone like to address -- formulate -- form that question for him, who hasn’t had an opportunity to speak to him?  Lacking, lacking --
		DR. BLOCKSTEIN:  Tony?  Of course, he missed the presentations.
		DR. JANETOS:  I’m sorry.  Restate it, Susan.  I didn’t quite catch the drift.
		DR. AVERY:  Okay, so, the whole CIF21 and Earth Cube -- Earth Cube has basically begun to formulate the roadmap, this unique way of engaging the community through this Charrette structure and funding sort of pilot, sort of EAGER-type projects.  One thing that was mentioned by both Alan and Cliff was basically how this -- whatever emerges out of Earth Cube might form sort of a consistency within the Foundation of how one approaches the merger of domain and computational science in cyberinfrastructure.  And so, it’s not only the process through the Charrettes and community engagement that we think is really good; the real question is how are they moving now towards a more consistent approach across the Foundation to leverage science beyond just earth sciences.
		DR. TRAVIS:  Because the same problems arise with NEON, OOI --
		DR. AVERY:  OOI, NEON --
		DR. TRAVIS:  Any of these infrastructure efforts that generate --
		DR. AVERY:  Any of these shifts -- how we handle shift data, aircraft data, you know, a whole bunch of things that are out there.  So, is this beginning to move towards a consistent paradigm for data intensive science?
		DR. TRAVIS:  Tony, would you be willing to articulate that?
		DR. JANETOS:  That’s fine.  Yeah, I got it.  
		DR. TRAVIS:  Thank you.
		DR. JANETOS:  I’ll do the best I can.
		DR. TRAVIS:  Bruce?
		DR. LOGAN:  It would also be good if we turned our name cards so that he could actually see them.
		DR. TRAVIS:  Good idea, let’s make your name cards horizontal.
		[laughter]
		DR. TRAVIS:  And turn them so they can be read.
		DR. NOONAN:  Because I assume he’ll be sitting like right here.
		DR. TRAVIS:  Let’s put this right there.
		DR. NOONAN:  Oh, and here he is.
		[off-mic conversation]

















Visit from Drs. Suresh and Marrett
		DR. TRAVIS:  Dr. Suresh, Dr. Marrett, thank you very much for taking the time to meet with us.  We know you’re very, very busy and many strings are pulling you in many different directions.  So, we’re very, very appreciative of your time.  Dr. Suresh, would you like to make a few comments at the start?
		DR. SURESH:  Sure.  I’ll keep it very brief because I want to give you enough time for us to have a conversation.  So, let me first start by thanking you for, again, giving your time so generously for this activity.  Just a couple of quick highlights -- most of you know this.  In case you don’t know, the budget request for NSF for 2013, the requested budget from the White House, from the president to Congress, is 4.8 percent above our 2012 level, which at the enacted level was 2.5 percent above the 2011 level.  So, given the situation that we are in, economic situation we are in as a country, this is somewhat heartening under the circumstances -- not nearly as much as we would have liked, but this is where we are and I think it’s a positive sign. 
		The second thing I want to mention is I just completed my three testimonies to Congress last week and the week before last.  And if I were to summarize just in one or two sentences, it was good to see both in the House and the Senate the level of bipartisan support for NSF.  Of course, we are a long way away from there to enactment of the 2013 budget, but at least we have to start somewhere.  The starting point is not a bad place to start where we are.  So, that’s the other piece of information. 
		Regarding the 2013 budget, collectively, the senior leadership team, all the ADs working with the division directors, we framed it under the rubric of One NSF and looking at what we would do as an agency.  And within that, making sure that every office and directorate had an opportunity to receive an increase, especially an increase for core programs, because this is something that comes up.  We want to make sure, of course, there are differences, there are differences in flavors, in activities across the Foundation.  But we wanted to make sure that that did not get lost in the discussion or in the detail. 
		Regarding activities of interest to this particular group, which is actually an agency-wide group, if you don’t focus on any one directorate, the SEES program is one of the -- is probably the major activity of the One NSF effort.  And in the SEES program, of course, Tim would tell you more in detail about this, the program flavor has been re-baselined and refocused, and a number of very successful town hall meetings have been held.  So, SEES continues to be a key focal point of this One NSF framing of our 2013 budget.  I have to add that both OMB and the White House reacted very favorably to the way the budget was framed in 2013.
		I want to mention a couple of things because I’ve talked to some of you about what One NSF means, and different people look at it differently.  And, of course, different people tend to focus on different aspects of what is in my own thinking about this.  I thought I would maybe take a couple of minutes to explain some of these things.  So, all of our activities, you know, we have very different flavors.  Take NPS as an example, as a directorate.  It has five divisions, and each division has its own very different and distinct culture in the community -- Mathematics versus Astronomy, they are very different communities in terms of flavors, activities, and what they perceive science to be.  But NSF is one agency, and we have only one mission.  And so when the rubber hits the road, we want to preserve the excellence of our mathematics division, preserve the excellence of our astronomy division, but we want to also make sure that NSF moves in one direction and not in multiple directions.  This is an organizational issue, and many of you are very familiar with it in your own organization.  So that’s one aspect of One NSF.
		Another aspect is taking something like SEES.  Sustainability is a key challenge of our generation or this century, and how do we put all of the resources of NSF to work together in new and interesting ways across boundaries -- big data, CIF21.  That’s another aspect of One NSF.  There are other aspects of One NSF that may not be obvious to everybody.  Here is an example.  So, take geological sciences as an example since Tim is here.  We can -- in my own thinking, one other aspect of One NSF is if you take entities that Geo has a major impact on.  It could be NCAR, UCAR, UNAVCO, IRIS, OOI, Ocean Drilling Program, ATST, and you can take many different programs -- all of these invariably now start to generate big data.  Are all of them intellectually in sync with one another to provide the biggest impact of what they can deliver with NSF money to the scientific community?  That’s another notion of One NSF.  		Yet another notion of One NSF is -- you’ll take a completely different example in mathematics.  We have seven NSF funded centers in mathematics around the country.  Each of them is engaged with many partners around the world, but it was somewhat interesting to see that some of the American centers, all of whom are funded by NSF, don’t work as closely with one another as they work with an international entity, even in similar fields.  So, that’s yet another part of what I mean by One NSF.  So, we can think about different ways of framing One NSF.
		So, we have a few items related to One NSF.  SEES is a major thrust of this.  I would be very interested in your input, thoughts, and advice.  I mean, you played a key role in helping frame the SEES initiative.  Tim and his colleagues have, for 2013 budget, looked at Ocean SEES, Arctic SEES, disaster [unintelligible] in America, and five focal areas, and we’d be interested in your thoughts and feedback and how we can integrate different activities within NSF. 
		CIF21 continues to be an important activity.  The budget request for 2013 for CIF21 is about $110 million or so.  And one of the things we have done this year, about a month ago, is to take one component of CIF21, which used to be called high-performance computing, we have re-sharpened our own vision after a lot of discussion among the senior leadership team, and we have articulated a new vision for what we now call advanced computing infrastructure for the community. 
		So what is the difference?  The difference is rather than focusing on one high-end instrument, petaFLOPS or multiple petaFLOPS and so forth, that may cause hundreds of millions of dollars, which may benefit .01 percent of the scientific community.  Can we take the very cutting edge of science in advanced computing infrastructure and create new knowledge, new science, new infrastructure, new capabilities, and address grand challenges in new and unique ways given the constraints on NSF resources?  So, this mission document, if -- I think it’s on the NSF website if you don’t have it -- I know, I see it.  But you have it.  So this talks about this refocused vision for NSF.  At the same time, it talks about five strategies that we will undertake. 
		And one of the strategies is to develop grand challenges.  Again, if you have specific thoughts on what kinds of grand challenges could be created, I would be very interested in that.  Another topic that we talked about last time was international.  So we gave a challenge to our international advisory committee, which is meeting next week.  And also, internally, there are a lot of activities going on, trying to ask the question that given that international happens everywhere at NSF -- Geo, Bio, NPS -- they all have tremendous international activities.  How do we look at NSF international in 2020?  Where do we want to be?  Where do we focus our attention?  
		And one of the areas that I want to bring to your attention is there is -- as other countries and other entities increasingly invest huge sums of money in the scientific enterprise, NSF has significant opportunities.  We have challenges.  We have competitions.  We have competition to a level that we have not seen before.  At the same time, we have our international partners and competitors looking to NSF for leadership.  And there is a tremendous way to leverage that leadership, intellectually in terms of building an international infrastructure.  And I made a statement on record that I personally believe that what -- good science anywhere is good for science everywhere, provided certain things happen.  And that is you have a free and open merit review system that our partners engage in, we have a free and open discussion of scientific results.  We have institutions for scientific ethics and infrastructure that exist, that are transparent, like what we may take for granted in this country, and also respect for intellectual property rights.  And so, we -- there are a number of venues where these kinds of discussions come up.  And you know, Tim has been engaged in the area of environmental research and climate change community.  We will host an event at NSF in a couple of months from now on the 14th and 15th of May on one aspect of it, starting with scientific merit review.  And I could look at other things that I mentioned in future years involving a large number of international partners.  So that’s the other thing on my mind.
		Related to international, there is one other opportunity that we may not as an agency or as a country have made use of in the past to the extent we have an opportunity to do so at this point in time.  And that is leveraging international resources for the collective benefit of science in new and unique ways for facilities, for infrastructure.  Of course, we have national security issues, our own national interests coming into the picture, but how do we leverage it in new and unique ways?  In fact, right after this, 11:45, I have a meeting with that other group to discuss this.  
		So, let me stop with that point, and I think these -- we have touched on some issues.  And I would be interested in your questions and thoughts.  Before I go to that, Cora, do you want to add anything?
		DR. MARRETT:  Very briefly, I also -- we want to hear the questions.  I suppose I’m very interested, and a lot of your agenda did center on SEES.  And, as I’ve said to my colleagues, one of the most exciting things that I encountered during the week was a meeting that I had with the co-chairs of the SEES implementation group.  And the level of energy, the excitement, the fact that this is the ownership that’s been taken by the people who have other things on their plates when they said, “We’ve got about 100 program officers in the Foundation involved with this initiative.”  I said, “But how are they doing this with all the other things that people have?”  They said, “The commitment is so strong that this is exactly what people had been looking for.”  And so, I just would like to hear more from the kinds of interactions you’ve had about what this all means and how do we continue to build on that level of excitement.  That’s the only thing.
		DR. TRAVIS:  Well, funny you should ask.  
		[laughter]
		DR. TRAVIS:  Because, in fact, we did spend, as you know, a lot of our time on SEES, and I think we have -- we’re very impressed with several aspects of SEES and One NSF.  And I think David Blockstein is going to comment on that for us.
		DR. BLOCKSTEIN:  Yes, thank you very much.  David Blockstein with National Council for Science and the Environment.  You’ve anticipated what one of the key questions and issues, and I think the committee is very impressed with SEES, both in the scope and the activity that is taking place.  Dr. Suresh, you described sustainability as one of the key challenges.  We might say that it is the key challenge in terms of living in this planet in this century.  And we’re also very impressed with the idea of bring NSF together, and so, as One NSF.  And so, I guess we’d be interested in just maybe a little more elaboration as to how you see the SEES initiative as one of your flagships, both externally and internally, in leading to the implementation of One NSF.
		DR. SURESH:  I think, to start with, you know, engaging different corners of NSF within the umbrella of sustainability, not just with respect to applications, but with respect to basic science, because there’s so much basic science that need to be done and from so many different areas -- from transportation to data management to basic disaster communication, emergency preparedness, to natural and manmade disasters, I mean, all kinds of things.  How do we leverage different corners of NSF?  Some are logistical challenges, but some are cultural issues, because there are -- people see the word “sustainability,” and if they do a Google search and if their activities don’t contain the word “sustainability,” they -- some people feel they have no role to play in this, which is a misconception.  And so, you know, I have seen this in Congress, when people think of sustainability, they think it’s climate change.  Some people want to believe it’s only climate change and nothing else.  And some people think it’s, you know, carbon tax.  And that’s what [unintelligible].  I mean, it’s -- I think one of the challenges for us, and I think we’ve made significant progress this year on looking at how to connect it to different corners of NSF, and especially coupling it to basic science research.  And I think that’s -- if that happens successfully, I think I will be very pleased with the outcome.  That’s one aspect of it.
		Another aspect of it that I want to mention is a lot of times within these kinds of research topics, I find that the science community, the basic science community and the science community that has a lot of experience in linking basic science to innovation activities, again, there are cultural barriers.  There are no intellectual barriers; there are cultural barriers.  If we can make some progress with respect to breaking down those barriers, I think we would move much farther along.  What do I mean by that?  There is so much innovation that happens in each of these different communities, but that innovation is not communicated from one place to another.  And if we can -- and that’s one of the advantages of an activity like sustainability, SEES, because you are bringing together people that don’t -- that’s haven’t talked to one another in meaningful ways, that will lead to a lot of cross-fertilization of ideas.
		DR. TRAVIS:  Well, your comment about the importance of basic science for so many of these sustainability questions raises the issue of how do we keep the core activities strong.  And Susan Avery would like to bring that to your attention.
		DR. AVERY:  Hi, Subra.  Cora, nice to see you.  Yes, I -- when I talk to people about One NSF, I say one of your first comments before you even -- when you talk about One NSF, is enhancing and making sure that the core is there, because obviously it’s critical that that basic science funnels into some of these interdisciplinary activities in many, many ways.  So I guess the question is in your own mind, do you have a sort of a goal of what is the right balance in the Foundation between the funding for the core programs and the funding for the other One NSF programs that have a much more interdisciplinary or problem-focused area?
		DR. SURESH:  I think it -- we don’t want to have one-size-fits-all approach within NSF.  When you take Geo as an example, the facilities are a big part of the activities of Geo by necessity.  You take another part of NSF, like Mathematics or even Engineering, facilities are computer science.  Facilities are a relatively insignificant part of their portfolio.  So they -- we don’t want to say that we have to have 60 percent core and 40 percent something else, because maybe in Astronomy, facilities may be 50 percent for Astronomy.  But you need that.  That’s their choice.  That’s the community’s choice.  So, we don’t want to have one-size-fits-all approach.  
		There are a couple of things that I want to highlight related to that.  Unlike in previous times, and perhaps in contrast to conventional wisdom, if you will, we are in a zero sum situation.  We always were, but there was a perception that because the way the MREFC account evolved in the past, here you have a separate budget for MREFC that Congress gives us a separate line item.  Here we have the R&RA budget.  So, let’s do, you know, let’s have some activities, at least the initial activities, not the, you know, operating expenses come out of MREFC.  That has changed.  And while the significant changes that has taken place in 2012 is that Congress has now told me that if you want to fund MREFC in 2012, we allow you to take up to $50 million from RNRA to put into facility.  Nothing is more zero sum than that.  So, if I put $50 million, let’s say, the polar programs facility, as an example, it has to come from everybody else.  So, understandably, the mathematics community can ask me, “Why are you taking money away from Mathematics and putting it into climate change studies in Antarctica?  So it’s a fine line to walk.  And I think the community understands it at a high level, but when the reality really hits their bottom line, they’re not willing to understand it, or they’re not ready yet.  I think this is where we need your help to articulate this.  So, I’ve been talking about this in every forum that I go to these days, because we are really in that mode.  I firmly believe that facilities are extremely important for research, and I also fear that in many of the areas, not just that affects this particular group, if we don’t fund the right facilities, we as a country are going to lose the leadership in many areas with respect to the science that comes out of it.  But how do we do this in these tight budget constraints?  And how do we do this?  
		The last point I want to make, Susan, with respect to your question is there’s, again, a misperception, I believe in my own mind, that if you do something that’s interdisciplinary, it has to come at the expense of core and disciplinary excellence.  I couldn’t disagree more with that statement.  I know it in my own research, at least more -- for more than a decade.  You can do basic research in a field and take that and apply to a field that has nothing to do with your field and can potentially have an impact.  You can call it a One NSF initiative, or you can call it in a narrow area of your subdiscipline.  And there are significant overlaps in it.  And one of the challenges we have, not just with SEES but pretty much with everyone NSF initiated, is when people in distinct communities, isolated communities, look like a broad initiatives, from their perspective, they often don’t see the big picture.  And how do we make that happen?  Again, it’s going to be a community conversation that we need to engage, and that’s where, you know, distinguished groups like yourselves can help in this arena.
		DR. MARRETT:  I think, in fact, there is a connection back to the question that David had asked about how does One NSF, how is that captured in the approach that’s being taken.  Because, if I think back again to the implementation group, I think one of the things they were uncovering is exactly this notion that you need that fundamental work to get to some of these kinds of larger issues.  And it in no way violates that principle on which NSF rests.  The One NSF then allows people to understand this does not mean then having to move away from what some people are defining as core.  That’s very much what the programs are investing in.  And I would say that, again, to echo the director, where we often need help is in the interpretation to others about what all of this implies, that I think we have some of a grasp but we’re not always sure we’re communicating most effectively about how it’s not making a choice between either the fundamental core or the larger kinds of issues that might be on the agenda.
		DR. SURESH:  You know, just one other statement I would make about One NSF is what One NSF is not.  It is not taking everything and putting into a melting pot.  That’s absolutely not the intention.  
		DR. AVERY:  Thank you.
		DR. TRAVIS:  Well, at the intersection of One -- what you just said about what One NSF and this notion of facilities really rests, I think -- we think -- that the problem’s providing infrastructure for big data.  And many different fields encounter the exact same type of problem, and I think Tony would like to raise a question for you about that particular phenomenon.
		DR. JANETOS:  Joe, thanks.  I think you may have actually already answered this question, but we listened to the presentations about Earth Cube, about advanced computing infrastructure, both about the process of how these initiatives are being dealt, but also about this general challenge of how do we begin to build an approach towards what you call big data, this notion of very data-intensive science.  It seems to us that these were really very useful examples.  And so, what we’re wondering about is really is this an example of how NSF is moving towards -- perhaps moving towards a consistent approach to developing sort of how one thinks about this notion of the marriage of infrastructure and data-intensive science.  Because it spans many disciplines and therefore many of the directorates here.
		DR. SURESH:  Good point.  And, in fact, that’s exactly the purpose of this vision document that we put out.  Given the constraints on the NSF budget, and given the -- whether it’s Earth Cube or OOI or NEON or IRIS, or in Bio, there are many activities, all of this require big data.  And how do we -- so, given the constraints on the budget, and given what NSF is good at, how do we facilitate big data, access to big data, archiving, doing science to facilitate engagement of the community at the cutting edge?  And this was the goal of our ACI document.  And you know, there are many examples of this not just for research but for education.  The telescopes that are being built in Chile and Hawaii, already the amount of data that they are going to produce when they come into operation is beyond our capability to absorb them.  And, so, given that, what do we do?  So what we tried to do in this document, again, this comes from every corner of NSF.  And Tim and others have played a critical role in shaping this document. 
		What kind of infrastructure can we realistically support for big data and computing for the next 10 years?  And in a zero sum game, if we do that, what are the things we are not going to be able to support?  And one of the things this document makes abundantly clear is we are not going to be in the arms race of building the best, fastest computer, which will remain the fastest computer for the next five months before somebody else takes over.  So, we cannot afford hundreds of millions of dollars to do this, so -- but we will be able to support 99.9 percent of the community right at the cutting edge of science.  And networking is key.  Distributor computing is key.  So that’s one part of it.
		The second part, in an activity related to education, this gives us another unique opportunity to do something else.  One of the challenges we have as an agency in education is that our mandate is to do -- to pilot -- to do the search in new models for education that others, like the Department of Education, may scale up out of our scale.  But given that data is not ubiquitous and access to data is very widespread, can we use the big data and the distributed nature of data as a tool to scale up educational activities of NSF in new and unique ways.  So, for example, I -- one example that I give is an iPad can generate a terabyte of data per day.  So, given that, can you use that to scale up so that rather than 20 kids in some high school in Iowa benefit from an NSF-funded activity, you have 20 million kids around the country benefit from access to a device that has access to data?  It also excites them about the possibility of science, what science can do, and if .1 percent of the 20 million kids decide to go in science, we would have succeeded.  So I think this is another aspect of big data that is one my mind.
		DR. TRAVIS:  I think your comments about access to data and getting kids excited about science bring up another issue that we’ve discussed, which are the paths people take into science and the paths people trained in science take with their careers.  And Bruce would like to articulate that issue more deeply.
		DR. LOGAN:  So we were speaking with several of the directors yesterday about different SEES activities, and they used this word “paths.”  And they said, “We’re trying to stay away from pipelines.  We want to talk about paths.”  And I was really struck with that, and I was -- I thought a lot about it and the word “paths” and “futures” in particular, I think, are really important within the framework of STEM because I think you need to look at there being multiple paths to getting someplace.  And maybe it’s a path from science to something else.  Or maybe it’s a path from something else into science.  And maybe we’re already on the same page.  You made your remark about, you know, good science anywhere is good for science everywhere.  So, the example would be somebody who’d get -- I know who got a degree in theater.  And then he went to engineering, and then he started his own company.  This is actually a great merger, because if you’re going to start a company, you better be pretty good at a little theatrics, I think.
		[laughter]
		DR. LOGAN:  And we heard examples about an electrical engineer who became a high school teacher.  And these are very different paths.  And I think what we -- what we’d like to -- what I think needs to be done is more to show examples of this and to bring these ideas of multiple paths and multiple ways to embrace science and engineering.  And so, my question to you is do you think that NSF is really doing enough to look at this paths as a way to be engaged in the community and to get those examples out to primarily young people to make other choices, who can think about, “Oh yeah, I may want to get there, but maybe there is a path through, actually.”
		DR. SURESH:  Well, you know, we actually talked about this this morning in a very different context because NSF has -- we have one mission, one set of overarching goals and activities, but the paths to each of them are very different internally.  So, I, you know, I mentioned earlier that, you know, we communicate to different communities in different ways.  So the way I would communicate to the Hill would be very different from the way I would communicate to the academic community because the latter will be much more longwinded by necessity, whereas the former has to be extraordinarily brief.  And so, I think, in fact, we talked about different paths to communicate NSF -- what NSF does well to different communities.  And that goes to the previous example that I gave as well.  You know, we want to explore all the tools and methods -- you can call them paths -- that reach as much of the audience that we want to target as effectively as possible.  And if -- while one way of communication is through the website, and that’s one path.  And, in fact, we will be announcing a reconfigured website very soon, which is just about ready to go.  
		Another path is one I just said, you know.  You have portable devices that have enormous capabilities now to access real-time data which can reach hundreds of millions of people in an instant.  And how do we take that path to excite the community?  And there are different, you know, takes of sustainability as a team, SEES as a team.  And, in fact, there are different pathways we can charter in education.  You know, Tim and John have been talking about these Expeditions in Education.  You can have -- expedition is a path, maybe more adventurous, but, again, you know, different approaches to education that lead to the same thing.  So, I don’t know if I am addressing your specific question, but multiple approaches to the same goal is something we want to pursue, given the pressures on our resources.
		DR. LOGAN:  Yeah, I think, but also the idea that you can go into science and that will bring you onto a different path is not a bad thing.  I think the idea of a pipeline is that you get in that pipe, and you are going through that Ph.D.
		DR. SURESH:  Absolutely.
		DR. MARRETT:  Yeah, on that -- on that topic of when you asked do we think -- are we doing enough, if we had said yes, you wouldn’t have  -- you would have said, so what --
		[laughter]
		DR. MARRETT:  And that’s why we expect from a group like this to help us understand what more we should be doing, but what should we be doing that will raise a level of coherence to what we undertake.  Because it’s not enough just to do a lot of things.  How should we be accountable?  What should be the expectations?  So, a part of what we’re very much interested in is your helping to define what are reasonable paths for NSF to take as we do understand that there are different paths into and actually out of science and engineering.  One last comment on that, I know Penny Firth is back there and that we’ve got -- I think the exhibit is still on from the long term ecological research site, this wonderful way of blending the research that’s taking place at the sites with art and design.  And so, in fact, our quilting group was just so impressed.  They said you can actually try to show the trends of changes in the lake that’s being examined, you can do that by what you can do, if you were really a good quilter --
		[laughter]
		DR. MARRETT:  That’s the kind of a thing then that we do want to figure out.  What are the ways for that sort of interaction, but it’s got to be more than something that’s completely random and somebody’s feeling good about but that’s all that we get out of it.
		DR. TRAVIS:  I think we were very impressed by the Expeditions in Education presentation that we heard.  It was a very animated discussion about E Squared.  And, you know, your comments about what should we be doing and reaching 20 million kids raises the issue that oftentimes we think a little perhaps too hard about how do we get more STEM graduates and not hard enough about how we make a more STEM-literate public.  And Jim Rice would like to elaborate on that a little bit.
		DR. RICE:  I think you may have answered this at least in part in response to Bruce’s questions, but, you know, going back to this idea of pipeline versus path metaphor, you know, SEES, One NSF are all about blurring the boundaries or at least making them more diffuse.  And yet a pipeline is a very hard boundary.  And if you really want to accomplish many of the things that NSF wants to accomplish and the nations needs NSF to accomplish, you need to provide for exactly what Bruce was saying -- ways for students to get into science that are going to make that pyramid more of a shape this way rather than narrowing it.  And a pathway does that.  So, as a metaphor, it seems that it’s a much better communication tool.  But, more importantly, I think particularly for groups that are underrepresented in STEM, it is a much better way to communicate ways that you can get involved in science, particularly in the context of piloting those.  And so, you know, again, I think you have probably addressed this, and so it really is maybe more of an addendum to what you have said, but I would certainly welcome any other comments.  Because I think that is particularly for this committee a very, very viable, very rich way of looking at how you get not only formal science education to increase but informal science education, which is ultimately what may be very, very important for all the things that we want to do because we need that support in someone who is a theater major or who is running a business that, you know, doesn’t necessarily deal with STEM per se.
		DR. SURESH:  Yeah, I don’t have anything more to add, but I think one of the messages from your comment about pathways versus pipeline is that it’s very important for people to recognize that there are many paths that one can take.  And I think lack of awareness of that very fact is often the problem.  You know, one of the largest genome sequencing institutes in the country is headed by somebody who doesn’t have a single degree in biology.  All his degrees are in mathematics.  And a pure mathematician who ended up being interested in DNA sequencing, and he leads the largest institute in the country right now, very inventive individual.  So, there are very many different paths one can take.
		DR. TRAVIS:  Well, your comment about the private sector like that leads me to ask Ivor to bring up an issue about the private sector and its role within NSF.
		DR. KNIGHT:  Ivor Knight with Canon U.S. Life Sciences.  I’m actually very delighted to be here as a representative of private sector R and D, along with my colleagues in government, the academic side as well as nongovernment organizations.  And my question, Dr. Suresh, is just me being here is evidence that you’re bringing in some private sector advisory into the advisory process.  Can you elaborate on that for us, what you might be doing in the future?
		DR. SURESH:  So, I can give a few -- I can give a few examples of things that NSF has done for quite some time and some of the new things that we have put in place in the last year.  So just for completeness, NSF was the first federal agency to start the SBIR program in the 1970s.  Now there are nine federal agencies that do this.  And our annual budget for SBIR is just a little less than $200 million.  It’s 2.5 percent of our RNRA budget.  So that’s one.
		The engineering research centers were launched in the 1980s, the science and technology centers.  And they involve many industries, along with universities.  We, in some of the engineering research centers that we fund, some of the industries co-fund.  A very good example is the Semiconductor Research Corporation.  There has been co-funding with NSF in the semiconductor area.  This is many companies -- Intel, Motorola, and companies like this, collectively, in a precompetitive way, funding activities.  Last year we started -- and we have public-private partnerships of a different kind.  So, in biology, for example, we have something called Project Bread with the Gates Foundation.  NSF puts in $24 million over 40 years.  The Gates Foundation puts in $24 million over 40 years.  And this is for agricultural development.  We have a lot of activities in Africa, for example.  
		Yet another new example from last year is one of the critical holes that I saw when I first got here in what NSF has been doing is to -- is the lack of a national infrastructure, even for NSF-funded community, to have access to what I call the innovation ecosystem.  So, with the exception of institutions that have the benefit of being geographically located in areas that have access to this ecosystem on the East Coast and West Coast, maybe a couple of places in the Midwest, most of the institutions don’t have access to BCC, OCT [spelled phonetically].  We fund -- in 2013, we will fund 285,000 individuals in the country.  We can use that bully pulpit to very good use.  So we can bring a young assistant professor from a small town in the Midwest in contact with a venture capitalist, with a mentor, with a CEO, with a CTO, with very little effort, with almost no extra money.  And this is the purpose of what I call Innovation Corps, which was launched last year.  And we had two nonprofit foundations that are engaged, and they said, “We will support you.”  And my point to them was support means real dollars, not just words.  They actually provided funds to NSF to work with them.  So, those are examples of activities that we engage in.  I’m being summoned for the next meeting from the other room, but if there is anything quick I can answer before we leave.
		DR. TRAVIS:  Stephanie might want to ask you what we’re going to see when we come next time.
		DR. PFIRMAN:  Right.  You talked about the importance of leadership in helping to interpret SEES and One NSF, and we were struck by the fact that not only Geo but also OPP, NPS, and Engineering will -- there’s some possibilities for turnover as terms are up. 
		DR. SURESH:  It’s not a possibility. 
		[laughter]
		DR. PFIRMAN:  All right, so we’re interested --
		DR. SURESH:  We would keep Tim longer, but he has to finish his current duty at the end of June, so...
		DR. PFIRMAN:  So, we’re interested in how SEES is factoring into the search process basically as the major activity, as you said, of One NSF.
		DR. SURESH:  Well, I think, you know, the activities are put in place in such a way.  And I think Tim has played a key role in this, that,  you know, it’s spread across the Foundation and it, you know, these are set up.  Of course, an individual can make a huge impact in anything we do, whether at any level, whether it’s a program officer or a deputy director or director of the National Science Foundation.  It’s, you know, an individual can make a role.  But when we set up an activity of this magnitude, we want to set it up in such a way that the ups and downs of this activity don’t depend on the comings and goings of one individual.  And I think our commitment to this is strong, and we want to make sure that -- and it doesn’t have to always be, you know, led by Geo.  It can be led by different corners of NSF because everybody is part in parcel of this.  So, I think you will see that we will hopefully have a smooth transition into the next leadership of the four entities that you mentioned over the course of the next nine months, nine to 10 months.  And we want to make sure that all of our One NSF activities move seamlessly from one leadership team to the next.
		DR. TRAVIS:  Okay, we know you have to go.  Thank you again for taking the time to stay with us.  And thank you, Dr. Marrett.  It’s always a pleasure.
		DR. MARRETT:  Thank you, thank you.
		DR. TRAVIS:  We are finished a little bit ahead of schedule because of Dr. Suresh’s schedule, so we could, if the food, if lunch is here -- Bruce, you want to -- you have an idea --
		DR. LOGAN:  I do, actually.
		DR. TRAVIS:  Excellent.
		DR. LOGAN:  Since we have a couple minutes before noon, I was struck by something during this -- has occurred several times when I sit through these with the director.  And we continually ask them questions, but what they’re really saying is, “What’s your advice?”  And I wonder if maybe next time we ought to try something a little different, and maybe it ought to be “Here are three questions that we would like you to ask us, and now we’re going to answer them.”  In other words, here’s what’s on our mind, you know, we see this, and to provide advice along that path.  Because it may be a little bit too much, “What are you doing?” when they keep saying, “Tell us what to do, what’s your advice.”
		DR. TRAVIS:  Fred?
		DR. ROBERTS:  I like that idea.  I’m going to, just as an example, on the other advisory committee that I’ve served on, at the end of each meeting, we would write a letter to the director summarizing comments and advice.
		DR. TRAVIS:  We do that.
		DR. ROBERTS:  Okay, so.  I think that is a way we can do that without having to do it at the discussions.
		DR. TRAVIS:  Right.  Right, if you remember, I  circulated that to everyone last fall.  We took your revisions and sent it on to him.
		DR. ROBERTS:  Yes.  Maybe focusing -- or maybe even having the discussion about what should be in it if we have a little time now.
		DR. TRAVIS:  Oh yeah, and we have some time.
		DR. ROBERTS:  Might be a good idea.
		DR. KILLEEN:  Joe, I’d suggest that that letter get CC’d to all of the ADs and ODs as well as, because...
		DR. TRAVIS:  Is the food here?  Okay, so the food isn’t here, so we do have to sit here.
		[laughter]
		DR. TRAVIS:  That means this -- you know, so I think we do have -- we will have an update from Lil on the social science workshop.  But while we’re on this topic of what we want to say to Dr. Suresh, this would be a good opportunity for you to tell me what I should put, what I should write as I draft a report to him.  So, Karl?
		DR. BOOKSH:  I just wanted to make a comment on Bruce’s suggestion.  And sorry -- we sort of kind of do that on [unintelligible] committee, give unrequested advice to Dr. Suresh the last couple of meetings.  And I think understandably, his responses were often rather defensive.  So, it might be better to approach this with a letter and give him time to digest it and come up with something that’s not off the top of his head.  You know, just because I -- we also asked questions and he offered us the response of “What is your advice?”  But I like the idea.  I think it’s advisable to give him more than five seconds to process.
		DR. LOGAN:  Yeah, so, what I had in mind was usually when we come here, there’s a program in place for us.  We’ve spent the day thinking about SEES.  And so we’re not just off the cuff coming out with, you know, things, “Hey, here’s what we’ve been thinking about.  You know, why wasn’t this on the agenda?” but rather the kind of things like we saw here, we would turn to him and say, “What do you think about this?”  And the other way would be “We’ve heard this about SEES, and we really want to comment on these things for -- and what do you think about that?” and avoid -- I agree -- avoiding that defensive thing.  Like “We think you’re not doing enough, you guys need to do something more” -- that would totally go in a bad direction.
		DR. TRAVIS:  So, we can think about how to recast our hour with him next time.  I think that’s a really good idea.  This time -- Stephanie?
		DR. PFIRMAN:  I think in the letter, I’d really like to take up Norine’s comments about the capacity of NSF to handle this.  I mean, I love that Cora talked about how excited people were, but I think it also opened up this issue that we really -- we should say it can’t be based -- just as it can’t be based on one person, it can’t be based on volunteerism either.  And so, this is often the case with interdisciplinaries, that people are asked to do stuff, or they even volunteer to do stuff because they’re so excited.  And then it just -- it has to be sustainable in terms of human resources as well as sustainable -- and you get my point.
		DR. TRAVIS:  Yeah.  Doubly sustainable.
		DR. PFIRMAN:  Doubly sustainable. 
		DR. TRAVIS:  So, so that’s what I would like to do, if we may, is then continue this line of discussion, which issues you would like addressed in the letter.  And then I will draft it from my notes since I think I have a sense of what everyone thinks and circulate it to you as I did last time.  Let’s remember that the letter, you know, ought to be not, you know, 16 single-spaced pages.  So it should be succinct and really addressing the most important issues about which we feel passionate, because we have other vehicles that we can use to get our opinions out there.  But I think that’s a very good point, the capacity of the staff to handle this.  We didn’t -- it didn’t --
		DR. PFIRMAN:  It didn’t come up in discussion.
		DR. TRAVIS:  See, it didn’t seem to flow naturally enough, and Cora had already expressed a certain sympathy for the problem.  So I didn’t want to belabor it at this point, but it’s really important.  So, what are -- which are some of the other issues about which we feel sufficiently passionate that it should be in the report to Dr. Suresh.  And Ivor?
		DR. KNIGHT:  Just Bruce’s question, I think we need to articulate that to him in a way that he has more than five seconds to think about it.  I think it actually may have been a new idea for him.  
		DR. LOGAN:  Yeah, his response to me was paths, that was meaning something, I think, different than what we were trying to put out.  And that in the -- right.  And I think that in the letter, if we would make that point a little more clearly, I think he would understand the point.  I won’t elaborate on that.  But also, the futures part, which I maybe didn’t describe my idea well enough in that we want to see -- we want examples to be seen of people who are out there in this future having followed these other paths.  And sort of the mentors or examples, or things that people can say, “Well, yeah, I see that,” you know.  I mean, maybe today I’m on this path, but that path is not -- that doesn’t go away.
		DR. TRAVIS:  Okay, I will try to capture that.  I think it’s also important in this letter that we continue to articulate our praise for the SEES effort and for how it’s integrated with One NSF.  I think that is kind of the signal achievement of this committee’s interaction with first Arden Bement and now Subra Suresh, and I think we need to keep the pressure on that we really are endorsing this.  That’s my own thought.
		DR. NOONAN:  Point of information.  I was taking notes as he was speaking, and I -- can somebody explain to me, he said at the beginning, I think, when he was talking about SEES, that it was re-baselines and refocused?  What does that -- what was that a reference to?  I’m sorry, I missed that part.
		DR. KILLEEN:  It’s -- in the FY12 budget request, SEES was actually --
		DR. NOONAN:  Bigger?
		DR. KILLEEN:  $900 million.
		DR. NOONAN:  Okay.
		DR. KILLEEN:  Because it had all of the core [spelled phonetically], relevant core in a big envelope.
		DR. NOONAN:  That’s what I thought, but I didn’t -- I mean, I wasn’t -- okay.
		DR. KILLEEN:  So the preexisting core elements were not included this round.  Nothing was cancelled --
		DR. NOONAN:  No, no.
		DR. KILLEEN:  But it was a bigger --
		DR. NOONAN:  It’s a packaging issue.
		DR. KILLEEN:  It was a definitional thing, and it was a packaging issue.  And it was in part because of Congressional concern about how big can you get, you know.
		DR. NOONAN:  Fair enough.
		DR. KILLEEN:  Can I say -- I’m talking.  Can I just -- I hope you don’t lose the opportunity to give NSF concrete advice on education within SEES and, you know, this whole expedition’s had many that we’re now thinking through how to utilize to do these, explore these paths and everything else.  So, I think it’s a great philosophical concept, but there’s actually a practical issue on the table now where we’re having these internal discussions where the committee could weigh in.
		DR. TRAVIS:  Jim?
		DR. RICE:  I think that was exactly the point that I wanted to make, you know.  It’s not just education, but it’s, again, it’s that idea of broadening participation.  We talked about this at the last meeting a little bit, so this kind of gets to your charge from last night.  You know, I do think that we are uniquely positioned to try to be a test bed for ways of getting students involved in STEM or interested in STEM, whether it’s, you know, formally or informally.  And, you know, again, that idea of pathways is a metaphor, I think, is very, very attractive to me personally for that reason.  You know, that is something that I personally, you know, would be passionate about.  And you know what, I think from what Lil distributed yesterday, there’s obviously some interest too.  And we’ve talked about that as a committee.  This would be a great way to do -- since we do have a vehicle like, that’s being out there, that’s being put out there that you talked about, that would be very attractive for individuals, I think, you know, this could be an opportunity to do some things that maybe they’ve really struggled to do in terms of truly broadening participation.
		DR. TRAVIS:  I think if we as a committee, if we can’t now to just try to keep this straight, if we a little later in the next two hours decide this is a charge we wish to take up in a particular fashion, it would be very good to include in the letter we are committing ourselves to such-and-such a set of actions.  So, I --
		DR. NOONAN:  Right.  Yeah, got to have some skin in the game.
		DR. TRAVIS:  Got to have some skin in the game.  I think that’s right.  And I, so I think that allows us to sort of broach the topic in the letter and it would be very -- I mean, it would be nice to be able to reinforce it by saying we’re committed to it in some fashion.  So, but let’s come back to that.  I want to address the letter first and then turn to the work products.  Because this is a work product, but we need to get this one straight first.  David -- the Davids, and then Jeff.  First, David Skole.
		DR. SKOLE:  Since I didn’t get to drive the point with a question, I think we can now try to put it in a letter that, a little bit more forceful as well, that we think that his vision for having a high profile internationally with a lot of international activities within the Foundation is in keeping with what we think is important as well, and, in fact, that we highlight what we have heard from the Belmont Forum as a collaboration with the other leading science-producing countries in the world and also with the alliance that is being formed with the leading international environmental organizations around the world.  And then I would stress in this part of the letter in order to drive the point home, in keeping with what resonates with the director, is that not only is this needed because it links knowledge to development needs, which is really interesting and different and important, it’s critical for the success of SEES in the broader context because of many environmental programs.  Many environmental problems are trans-boundary in nature.  But more importantly, it really, through the Belmont Forum, is exactly the way to mobilize other resources in very efficient ways.  And that’s something he said here.  He said that if we’re going to do this international stuff, let’s do it in a way that mobilizes, you know, collective resources.  And the Belmont Forum provides a focal point for doing that in a very efficient way with complementarity rather than redundancy.  And the other point that he made is that if we’re going to do international collaborative, it has to be essentially what he said, transparent, adhering to the rules of academic reporting and performance and things, and that by having NSF lead this activity, you know, have NSF leadership, that virtually it -- you can use the language or whatever you want -- but I think it virtually ensures that that aspect will be more likely to happen than not, you know.  And I think that is -- I know where he’s coming from that, because if you look at -- we did a review of published submissions from some countries, and the rejection rate is extremely high because of plagiarism and other sorts of things.  He’s saying there has to be this kind of standard across the board.  That’s fine.  That’s good.  But without the NSF, dare I say, U.S. leadership, you know, it’s less likely to occur than more likely to occur. 
		DR. TRAVIS:  Jim?
		DR. KILLEEN:  Nice comment on that.  Thank you very much for that last thing in particular.  One of our AAAS -- not students, that’s not the right word --
		MULTIPLE SPEAKERS:  Fellows.
		DR. KILLEEN:  Fellows, thank you -- has drafted a code of conduct for participation in the Belmont Forum that goes through all of those issues very nicely, so we -- and, in fact, I would appreciate some editing input on what that code of conduct might look like from your perspective.  So we’ll -- I’ll ask Beth to distribute that for any inputs you might have on it.  It’s broadly acceptable to the Belmont Forum members, but there was some pushback on issues of free and open data exchanges, as you might imagine.
		DR. SKOLE:  But, I mean, you can see, Tim, not to belabor this too much, but you can see that even without the code of conduct, if you have U.S. leadership in this, and probably European or U.K. leadership you can say the same, you know, then you’re in a better position to push those ideals then if you don’t engage, you know.  And you have to engage and you have to engage with leadership.  Then you might actually achieve what he wants to achieve.
		DR. TRAVIS:  David?
		DR. BLOCKSTEIN:  Yeah, I want to go back a little bit to the previous conversation.  One of the questions that was asked to us, as expressed by Dr. Suresh as a challenge with the SEES initiative in terms of how do you leverage the different corners of NSF.  And he said that a couple times in his answer in terms of connecting with the basic science, identifying that they’re both logistical and cultural reasons why some people feel that they have no role to play.  And I think that just to try to connect a couple of dots here, that situation is very much analogous to the situation in the community outside of NSF as well.  And it may be that some of the answers internally are the same as the answers externally in terms of this building capacity and perhaps some of the seed money that though the Expeditions in Education may be some of the answers to this in the sense that -- because another point that Dr. Suresh made was that there are pockets of innovation but not connected from one place to another.  And there’s actually -- there’s another activity outside of NSF that is very relevant to this, that we haven’t talked about, which is that there is a FIPSE Grant from the Department of Education to the American Association of Colleges and Universities to connect sustainability with the STEM disciplines.  This actually sort of came out of a working group here at NSF and then the money came through FIPSE.  And so they’re looking at sort of common definitions of sustainability in the context of disciplinary science, looking at specific issues of how does one connect that to policy and how do you get sustainability into textbooks and things like that.  So, the trying to connect the different things, I’m wondering -- you know, one of the ways that NSF engages the external community into these things is it provides incentives.  And generally the incentives are money and program areas.  And so, I’m wondering about the idea of having some sort of internal competition and also thinking the challenge that Norine is mentioning and reminding us in terms of the issues of the staff, that are there incentives for NSF program officers who are not yet involved in sustainability to become involved in sustainability?  You know, I mean, it’s -- if all it is is, you know, here’s another thing on top of your day job, you know, that’s not a, obviously, an incentive, but maybe one of the things -- and certainly I wouldn’t want to propose this without running it by the people in the working group, but you know, could there be some sort of internal competition at NSF for coming up with ideas for new initiatives from the hearts of the Foundation, the corners of the Foundation, in Suresh’s terms, that are not part of SEES at this point, sort of, you know -- and this -- I guess, also I’m thinking of your Earth Cube, of, you know, let’s crowdsource.  Let’s bring in the wisdom of the community.  So, that’s -- and I think it could also be that same sort of thing applied externally with some of this Expedition Squared money.  So, sorry for the length, but it’s [unintelligible] --
		DR. TRAVIS:  Yeah, the problem is I’m not sure how -- what -- how to translate that into a succinct three-sentence paragraph.
		[laughter]
		DR. BLOCKSTEIN:  Well, I think the succinct --
		DR. TRAVIS:  Well, no, I don’t mean that jocularly.  I mean, I’m struggling to think of what concrete statement we can make to him about this.
		DR. BLOCKSTEIN:  Well, I guess specifically it would be to suggest that one of the ways to address this challenge of bringing the people from the different corners of NSF into the -- into the sustainability mindset and initiative is to create some sort of internal challenge and incentive for people that are not yet part of it.
		DR. KILLEEN:  That’s a very interesting and insightful comment.  Thank you very much for that.  I -- and I’m going to go away and think about it in a non-defensive way, because I think maybe there is some things that we could do that we haven’t even considered yet.  One thing that’s happened is that preexisting groups have sort of migrated into SEES, like IGERT is negotiating a SEES connection.  PIRE from OISE has a direct SEES negotiation.  EPSCoR is close behind in terms of connecting.  They’re not corners; they’re big actually acreages out there.  But I think that’s a very interesting comment about openness and transparency and inclusiveness.  And there are some people who I do think feel excluded if they’re not in some kind of formal working group.  So, thank you for that comment.
		DR. TRAVIS:  I wonder if perhaps I can integrate the sense of that along with the idea of the capacity of the staff to handle the workload, that we would not like people to be discouraged from participating because it’s merely extra work, but that we really think there are ways to be -- fun ways to develop incentives to get people to realize they can make a contribution and it will be worthwhile to do so.  I’ll try to draft something that comes up with the sense of what you’re advocating.  Joe?
		DR. FERNANDO:  Just a quick comment.  I was struck by the fact that he said that when he’s talking about sustainability to the educated -- hopefully an educated crowd like Congress, that they were thinking with very different terms -- carbon tax, climate change.  So they -- I mean, I know that these are the things they hear probably from the broader community, community at large, so part of this education process probably should involve public education in addition to high schools and colleges, because that seems to be quite important.
		MALE SPEAKER:  That’s the informal science.
		DR. TRAVIS:  And that -- yeah, I think that gets back to that informal science part, so we’ll take that up.  Let me ask our colleagues on the phone, Susan Cutter and Lil, if you’re there, are there topics that we should include in our letter to Dr. Suresh arising from this meeting that you feel have not been covered yet?
		DR. CUTTER:  Well, actually, Joe, you can tell me when a good time to bring this up is, that a lot of the things we’re hearing about [inaudible] the concept of educating the public, because it isn’t working and we’re pumping millions of dollars into it and it isn’t working.  So, I think we need to start talking about engagement and the cooperative endeavor of science.  And the way we do that is by [unintelligible] the science into place, and I think maybe before we include it in a letter, we should have a few more discussions about place-based engagement.  There’s a couple -- a number of issues that are actually all linked.  And I’m not saying this is the silver bullet or [unintelligible], that little work room [spelled phonetically].  So, just looking at some of the numbers from the U.S. and Europe, it isn’t working as well as we’d like it to.
		DR. TRAVIS:  Okay, that’s a really, really good point.  So, you’re suggesting that we should have a little more discussion among ourselves before we include it in the letter, but it’s a very important point that we need to address.  Stephanie?
		DR. CUTTER:  Yes, please.
		DR. PFIRMAN:  Remember the person who spoke yesterday to us, she was also saying you need these place-based, you know, examples and pilots to really galvanize attention.
		DR. CUTTER:  This is Susan.  Can you hear me? 
		MALE SPEAKER:  But to some extent, isn’t that the E-Squared program?
		DR. CUTTER:  Can you hear me?
		DR. TRAVIS:  Yes, we can hear you Susan.
		DR. CUTTER:  Oh okay.  Following along the place-based idea, there’s also a need to integrate into a lot of these data systems the place-based social and behavioral data.  And I don’t think we’ve talked very much about that this time around, but the ways in which we are collecting human activity data is obviously going to change in similar ways of collecting environmental information.  And I think if we’re true to this integration, we need to figure out mechanisms that enable us to couple these data streams.  And so, whether or not that goes into the letter this time around or actually gets on the agenda for next time, I think it would be very fruitful to have this group at least talk about it for a bit.
		DR. TRAVIS:  Yeah, I think that’s a real -- my own opinion is it’s a really good topic for another meeting.  I think we -- I’d like to try to keep this letter at least focused on what we heard, saw, and deliberated in the meeting so it stays timely.  I mean, you can talk me out of it, but, you know, if the committee wants to do something different.  I’m just trying to keep this letter effective and succinct.  
		DR. CUTTER:  No, I just -- I just wanted to get it on the agenda.  It doesn’t have to be in the letter today, but I would like some opportunity to discuss it in the future. 
		DR. TRAVIS:  Thank you.  Roger-Mark?
		MR. DE SOUZA:  I think just a couple of quick comments.  The first one is I guess on the framing.  I don’t know we frame a couple of the issues that we’ve raised.  Some of what I think we discussed today and yesterday, I’m still feeling one area that we haven’t adequately discussed that has come up, particularly yesterday was on workforce development.  And I think that we’ve talked about that a little bit in paths versus pipeline, but in the letter to the director, to I think stress the need to continue thinking about workforce development and give an example of sort of the points we’ve raised with regard to path versus pipeline as one way to be thinking about that.  In a similar vein, what we’ve raised earlier with regard to the international work, I was intrigued in the different ways that the director spoke about One NSF, and the synergies he spoke about were the centers for math and saying that where we’re looking at the international work, we see that the partnerships internationally have been more effective versus the partnerships across the seven centers of math.  So, thinking about framing that international issue in terms of One NSF and what are the synergies that we can see coming out of the international work that could inform the U.S. work.  
		And then, finally, for me, just as a new member, to have a sense of what’s the process and what’s the mechanism.  I know we’ve submitted a letter to him before.  What happens next?  Is there an official response?  Is that a point for dialogue further?  So, how does this really fit, and what are we talking about here, and what do we hope to get out of it?
		DR. TRAVIS:  In the past, I have received a polite thank you.  And I don’t mean that negatively.  I mean, I think the recognition that here are the issues that we’ve discussed and, “Okay, we’ll be taking this up,” I think one thing one can see is that if one looks over time, you can see that the issues that we’ve raised have made an impact.  So while there is not -- usually not an immediate, “Hey, wow, great, here’s what we’re going to do about this issue,” these things are taken quite seriously.  And I think we do have the chance to follow up each meeting on it.  So that’s the process.  
		DR. KILLEEN:  Can I respond a little bit to that comment, because you talked about framing and mentioned the international?  And, you know, this is maybe one of my other valedictory kind of comments, but this is an important committee because this is a committee that can speak to the whole of NSF senior management -- very few groups can do that -- with a distinct voice.  And one of the things that I’m just reflecting on is, you know, we’ve sort of built SEES on this energy, I think, successfully, but from the inside out.  It wasn’t a grand vision that some committee said, “Go forth and design the future of the planet and the human relationship with the planet because it’s that important, and we need to this, that, and the other thing.”  It’s -- so we designed it from the inside out.  And all of these comments and questions pertain to the almost the inner workings of something.  
		In my interactions with our international colleagues, they are much more a division [unintelligible], and in fact, that’s why I passed out this Future Earth document, which is hot off the press.  It is a call to arms for a -- the kinds of things we’re doing in SEES, but it is a, what we like to call a chapot [spelled phonetically] document.  It’s not the nuts and bolts, “where should the deck chairs sit on the ship.”  It’s “do we need a ship and why do we need a ship” kind of thinking.  And I just think that this committee might be the place within the whole NSF construct that could actually create a vision of science to support a healthful future people on planet Earth.  And that’s why we’re doing SEES, and that’s why we’re doing E-Squared, and that’s why the broad universification, and all of that flows down from it.  And it’s funny that we actually I don’t think have that constitutional document on our side of the pond, whereas the way ICSU and the Alliance are going, it is actually trying to frame that out.  So I think framing is very important.  And I just say, “Oh, committee, don’t shy away from framing, not just reacting to what you see in the inner workings.”
		DR. TRAVIS:  Thank you for that.  Anything else anyone wants to add.  I think I have enough to at least work on a draft for you.  Tony and Norine.
		DR. JANETOS:  Joe, two things.  One, to take up Dave’s point about the importance of NSF leadership, particularly internationally, I think one of the things that I hope can go in the letter is that, you know, the window is open for that now, but it won’t stay open forever, in part because, you know, other countries’ scientific infrastructure and investment in science is growing.  You know, the director noted that himself.  And so, if you’re going to do it, you better do it now.  You know, and I don’t mean now this instant, but you have to be -- it has to be staffed appropriately.  There has to have the director’s full support.
		The second thing, and this is with respect to SEES, is sort of one way to give advice is to say what you like to see at the next meeting.  And one thing that I think we now know a lot about how SEES has been implemented, and so we’ve expressed some concern that it’s implemented in a sustainable way across the Foundation.  We’ve seen a lot of about the, in a sense, SEES is at the top level and we know what calls were left.  We know rather less about what connects that top-level vision to what calls got left and what programs got altered.  And that -- and I’d actually like to learn more about that, because somewhere in there is the sort of continual conceptualization of what is the intellectual model of sustainability that NSF is putting forward.  And how does it communicate about that, both internally and therefore reach the corners of NSF where the light hasn’t penetrated yet, but also externally, and provide some leadership both in the U.S. and abroad for how a fundamental scientific organization thinks about this enormous challenge of sustainability.  And, so it’s not to be critical of anything that’s been done, which I think has been marvelous.  It’s just simply to point out that a goal this big and this ambitious is necessarily going to need this sort of continual re-conceptualization along the way.  And that would be really useful to charge people with.  You know, while you’re processing the 700 or 800 additional proposals you get this year, think about this.  Let’s -- I would like to hear people’s thoughts about that.
		DR. TRAVIS:  Norine?
		DR. NOONAN:  A couple of things.  One, I know for the record that on our membership list, we do not have a liaison from the Advisory Committee for the Office of International Science and Engineering, at least I didn’t see OISE listed as a liaison member.  Am I right?  Am I --
		DR. KILLEEN:  You’re right, and I --
		DR. NOONAN:  And I --
		DR. KILLEEN:  And I don’t think that’s a mission.  I don’t think that’s being standard practice with OISE to have a liaison.
		DR. NOONAN:  Right, because it’s an office. 
		DR. KILLEEN:  Yes.
		DR. NOONAN:  And not a directorate.  But I think given our discussions this time, and given the issues surrounding international activities, and given the history of OISE and what it does and what the directorates do, it seems to me that this committee, if any committee, should probably keep in better touch with what’s going on in that office and how it is acting in international arenas that may have a lot to do with SEES and its final -- you know, and its implementation and all that.  Again, I don’t think it’s been standard practice, because it’s not a directorate, but I have to say, my little antenna are waving around, and I always trust them, that we -- there’s things that we don’t fully understand about this.  And there’s things going on that we are not completely in the loop on that may have very big impacts on the international activities that SEES wishes to undertake and the ability for NSF to lead these activities representing the U.S.  Because a lot of that leadership for a lot of international organizations has rested in OISE, and that may -- we may be in a transition period now.  So I just, just from an organizational point of view, I would strongly encourage the Foundation maybe not in this letter, but maybe that’s something, Tim, you can take back to think about how this committee might up its game.
		DR. KILLEEN:  I think we can just do it.  I think we can just do it.  Good point.
		DR. NOONAN:  Secondly, I’d be careful just from an organizational point of view, and this is the old organization person in me speaking, about talking about or suggesting incentives for participation, because sometimes you get the perverse effect.  And I’m not saying SEES isn’t like, you know, really important or anything.  I’m just saying that if there are dark corners of the Foundation that aren’t participating, they may not be for a reason.  And I think we may need to honor that and think harder about how we encourage people, particularly given -- I mean, I’m sorry I keep going back to this.  I mean, there are some -- going to be and continue to be serious staff stresses -- oh, sorry, darn -- serious staff stresses about this.  And I don’t want to put others in the Foundation in the position of saying, “No, I just can’t do this right now,” and then, “Oh, well, you know, you’re not the playing the game properly,” so --
		DR. TRAVIS:  I think our role is not to micromanage how the Foundation runs, but also -- but to say ways in which to extend the reach of SEES to other quarters of the Foundation should be sought, you know, essentially.  That’s about as far as it should go.
		DR. NOONAN:  Right, because if indeed -- I mean, it is one among many of One NSF initiatives.  And others may be fully committed to others of the One NSF initiatives and simply not be able to or want to participate.  And so, I think we need to be -- I mean, we -- you know, one tends to want to elevate the thing that you care most about to the top of the list.
		DR. JANETOS:  But any of them have to be able to implement it in a sustainable way for the organization.
		DR. NOONAN:  Correct, so --
		DR. JANETOS:  That’s not just SEES.
		DR. NOONAN:  That’s not just SEES.  So I think it’s a broader conversation about what to do about the list of the One NSF initiatives that are on the table right now.  Peace.
		DR. TRAVIS:  Anything else?
		DR. NOONAN:  Resistance is futile.  We are the Borg.
		[laughter]
		DR. TRAVIS:  Fred?
		DR. ROBERTS:  So, first of all, I think that a very important comment to make.  There are probably a lot of people who are participating in SEES just because there’s a lot of money in it.  And maybe they -- if you produce incentives, you might actually have other people saying, well, not only are they throwing more money in it, but now we’re now we’re going to pay people or give other people other kinds of rewards for participating in this thing.  I’m not sure if that’s the way we want to go.  So, but I mostly wanted to comment on Tony’s comment because I thought that was a very important comment.  We -- by the choice of topics that we emphasize, we are sending some sort of a message.  And I’m not sure I understand yet the coherence of the different messages that have to be sent.  So there are a lot -- there’s the message to the international partners; that’s one.  There’s the message to the research committee; that’s another.  There’s the message to the public; that’s still another.  And there’s the message to Congress, which is still another.  And the question is can we see a way from here to there to produce some coherence in what those messages are?  And what would be the mechanisms for doing that?  I think that’s going to be important.
		DR. JANETOS:  Yeah, I agree.  
		DR. TRAVIS:  I guess, my own sense is the common theme of these is the vision of NSF as the leader, a leader in the international collaborations, a leader in leading the community to the science, leading the public to education.  And if I had to try to find one thread through all of these, it’s exactly that.  It’s exactly the leadership, which is really hard to -- the letter needs to be visionary than detail-oriented.  But it’s to urge on the leadership and that leadership has to extend to -- I mean, that’s the way I see it.  But, you know, if others have other threads that they see that are more compelling, this would be a great time to bring them up. 
		So, Susan, you had your card up for a while?
		DR. AVERY:  Oops, oh no, I just put it up.
		DR. TRAVIS:  Oh, okay.
		DR. BLOCKSTEIN:  Can I just real quick as a response?  Just, I think you’re missing just one thing in your leadership, and that is leadership for what.  And I think it’s leadership in science and service to society.  It’s not just leadership for the sake of leading.
		DR. TRAVIS:  Right, thank you.  Susan?  Joe?  I’m not sure who was first.
		DR. FERNANDO:  No, no, actually I forgot to put this down [inaudible].
		DR. TRAVIS:  Oh, in fact, yours is flat.  You and Karl are flat --
		[laughter]
		MALE SPEAKER:  They’re done.
		DR. NOONAN:  Done.
		DR. TRAVIS:  Does that mean you’re even going to want to listen anymore to us?  Okay, Susan.
		DR. NOONAN:  I’ll put my little card with its little feet in the air, right, and then it’s done, all right.
		DR. AVERY:  So, I’m sorry.  [inaudible] for a moment, but in your message -- we’re still talking about the letter, right? 
		DR. TRAVIS:  Well, I’m trying to keep us focused on the letter, yes.
		DR. AVERY:  Okay, so, [laughs] so, has anything been said about Earth Cube yet?
		DR. NOONAN:  No.
		DR. TRAVIS:  No.
		DR. AVERY:  Okay, so I do think that actually this is sort of the fourth presentation I’ve seen on CIF21 and Earth Cube, and to me, I’m really getting a good sense now for it, whereas -- and so, I think we should compliment the group on what’s been happening with the Charrettes, with the process.  And, you know, the success of Earth Cube is ultimately a really important thing for SEES because, you know, being able to mine data, being able to aggregate data, being able to ask system-level questions are all really important concepts of Earth Cube and are -- really will help drive some of the sustainability science and engineering we talked about.  So, I -- what I wanted to know was a little bit more discussion on the consistence and maybe the messages -- is this going to be a consistent -- are we striving for consistency uniformity?  Are we looking at the MREFC projects, and are they really beginning to be able to be put into a common Earth Cube sort of framework?  Just like SEES was a framework, is Earth Cube now a framework for data-intensive science of which sustainability is a key thing?  So, that’s one thing I was thinking about.
		DR. KILLEEN:  Well, one thing you might want to think about as a committee is Earth Cube is a Geosciences initiative.  It’s not an ERE initiative yet, or ever.  It’s was conceptualized to connect the geosciences, which is only one piece of SEES, you know -- biological sciences, you’ve got the -- but it may be a model for future growth or inclusion of other disciplines that over time will evolve to try to build a community of practitioners and the infrastructure to enable these system-wide processes to go.  So I think -- I wouldn’t jump to the conclusion that SEES -- that Earth Cube is read for full-time SEES implementation, because it’s really coming out of a large domain, but still relatively now a domain compared with all of SEES.  It doesn’t have the socioeconomic data streams or the consumer practices or all of those census records are not part of it yet.  But you could weigh in on that too, absolutely.
		DR. AVERY:  So, I guess the thing is do I see coming out of Earth Cube the beginning of a building block from which, if you really were to systematically pull together the geo piece, the natural environment piece, does it naturally follow that socioeconomic data, other types of data will be able to go into this [inaudible]? 
		DR. KILLEEN:  Yes.  And you heard Myron say that.  He said it was premature, but he said it yesterday, and it was almost one of the first things he said in his opening statement.  So, some encouragement or some commentary on that would be concrete advice for us and helpful.
		DR. TRAVIS:  All right, in the interest of moving this along, we still have a few things we need to cover.  I’m going to suggest we take about 10 minutes to get our lunch, which is waiting outside, and bring it back in, after which, and when we reconvene in 10 minutes, I will ask Lil to give us an update on the social science workshop and then turn it over to Tim for the Future Earth vision discussion. And then we will return to what this committee will do next beyond a letter to Subra Suresh.  Okay?  Lil, are you there?  Okay.  Give us 10 minutes.
		[break]

















Lunch - Visioning Session for Coordinated International, Inter-agency, and Agency Sustainability Activities
		DR. TRAVIS:  All right, let’s see if we can reconvene.  We have an hour and 15 minutes before our scheduled adjournment.  And Susan Avery will have to leave at 1:30, and I will have to leave at 2:00 for my flight, so we do have to move along.  Susan Cutter and Lil, are you still with us?  How sad.  Well --
		DR. CUTTER:  I’m here. 
		DR. ALESSA: I’m here.  Sorry. 
		DR. TRAVIS:  You’re both here?  Who is here?
		DR. ALESSA:  Both.
		DR. TRAVIS:  Oh, both.  Okay, excellent, all right.  Lil, could you give us a brief update on the social science workshop because this was really important for us at our last meeting, so I think we would all like to hear some as to where we are on this whole situation, please.
		DR. ALESSA:  Oh, okay.  Let me just -- let me sit somewhere that I can -- okay, so, [unintelligible] any other program officers.  The workshop takes place [phone connection breaks up] at the University of Chicago.  And [unintelligible] is going to be giving us a keynote and we have another individual who will be giving a opening talk.  The community has been in competition for the past couple of months, and three major things came up in the conversations.  The first and foremost was that the social sciences community has self-identified those practitioners who have an interest specifically in computational social sciences, the interoperability of data [unintelligible] the usual caveat to [unintelligible].  That was the first thing.  So it’s essentially a subset of the national community of social science practitioners.  And when I say social science practitioners, they range from traditional social sciences to those who have been trained in computational sciences to those who have [unintelligible] who [phone connection breaks up] have incredible diversity in the community, self-identified community.
		The second point, the interoperability data acquisition, data sets, data archiving, data access, and data utilization.  So that’s going to be another focus at this workshop.  The third theme or element that came out of these conversations goes back to this idea of science engagement or engaged science with communities in place, and this is coming out in so many conversations, it’s really important.  Social -- the social science community that we’ve engaged across the U.S. emphasizes that the idea of educating the public or giving them the information with the assumption that once they have it they’ll use it and use it well needs to be rethought.  So that will be another focus.  The community would also like to come out with an explicit or substantive roadmap of what areas of social science are most critical at this point to sustainability and how we take the first step in developing new approaches so that they can be -- so that [unintelligible] with the biophysical sciences that are currently [unintelligible].  That’s it in a nutshell.
		DR. TRAVIS:  All right, thank you, Lil.  And you’ll be prepared to -- is there a website at which people can get -- or links to which people can get more information or see this as it moves along, that you could send us via email?
		DR. ALESSA:  That’s a good idea.  There isn’t one now, and we will -- I have to [unintelligible] the University of Chicago and see if they can put one up.  The other thing that you can -- I don’t know if Edith [spelled phonetically] [unintelligible] or John [unintelligible], but there is a new solicitation on methodologies for large social science data sets that has just come out.  And so, that fits in really nicely with this workshop, not that -- not for proposing to it, but it’s an interesting [unintelligible] solicitation to note.
		DR. TRAVIS:  Okay.  Well, if there is a way we can follow along as this progresses via website and they do set it up, please send Beth the link and she’ll make sure everyone gets it.
		DR. ALESSA:  Okay.  [unintelligible] would that be desired [unintelligible]?
		DR. TRAVIS:  I’m sorry -- what was that again?
		DR. ALESSA:  Would that be desired?  Would that be something people would like to see or have or have access to?
		DR. TRAVIS:  I think if we’re serious about understanding the connection of the social sciences to sustainability, we would like to see it, frankly.  Yeah, I think there’s -- heads are nodding.
		DR. ALESSA:  Good, good, good, good.
		DR. TRAVIS:  Thank you.  I’m going to turn this over to Tim to discuss, to really talk about some vision, to be honest -- the vision thing.  We’re going to hear about the vision thing.  And I think this will be a very good segue into a commitment from this committee as to what we want our set of work products or our next set of work products to be, whether it’s short papers, whether it’s a retrospective look, et cetera.  I think the vision thing is really important at this level.  So, Tim?
		DR. KILLEEN:  Well, there’s several strands I wanted to touch on.  One is the USGCRP strategic plan that’s coming out, I think, now on April the 2nd, which we talked about extensively at our last meeting, and some of you had a chance to review and comment on, but now is in final form, which represents a pretty bold positioning of the federal agencies, the 13 federal agencies that are working together with a $2.6 billion a year budget to do global change studies.  And that new strategic plan highlights exactly what we were just talking about, the integration of social sciences and biophysical sciences to support decision making.  So it has that sort of new outlook in the plan.  And it’s also got a very strong communications and education chapter as well as chapters on adaptation, on creating assessments of climate change and global change for the nation on a regular basis, that we’ll provide decision-makers with the latest and greatest information on what the pressure points might be.  So, I think it’s a very forward-leaning document, and it’s a marked departure from the previous strategic plan for the U.S. Global Change Research Program, which was developed in 2003, and actually, it’s developed across the presidential boundary, but it’s not an implementation plan as yet, nor is it successful as yet.  But it is a forward-leaning document.
		Then, we’ve heard a lot here about the international thinking and the revisioning of ICSU, the Belmont Forum, and all of our colleagues around the world who are funding global change research in their own areas.  And I think we’ve generated a lot -- we’ve got a lot of experience now of their thinking.  The Belmont private website, for example, has the strategic plans of these different countries -- Brazil, South Africa, Australia -- and it’s fascinating reading to see how even the same language is used often to describe the sort of challenge that they see, repeating themes of regional predictability, regional response, predictability, inclusion of social sciences in a seamless way, et cetera.  So that’s a forward-leaning kind of set of documents.  And then, at the agency level, we have SEES now, and we have expeditions in education as two sort of primary vehicles to really move resources into the U.S. research community in ways that are going to be summarized and laid out at the Sustainability Symposium, which is now scheduled for May 22nd, I believe, under the aegis of the National Academies, plural, all three National Academies sponsoring this two-day symposium.  And the funding for that comes from all the NSF research directorates and offices.  So, it’s a kind of a very unique opportunity.  Pamela Matson is chairing the committee to put that together.  Many of you will probably be involved in that, I don’t know.  That’s a forward-leaning activity.
		So, there’s a confluence of things coming about that -- and incidentally, the Sustainability Symposium that Pamela Matson is leading will have Dr. Suresh giving a keynote, Dr. Holdren giving a keynote, and then I’m on the agenda to talk about SEES and about the internationalization of SEES.  So, in a way, it’s a coming out party for basically ERE in a way.  Now, that’s -- we’ve made that open to other agencies.  EPA is coming, NOAA is coming, USGS is coming, so it’s also brought in other agencies.  So, again, it’s an example of NSF sort of stimulating collective thinking.  So there’s a confluence of a lot of activities going on, meetings going on, workshops going on, funding opportunities going into their second and more mature phase in response to this challenge of developing a knowledge base to support sustainability.  And yet, we have some weaknesses, as you all know.   We have weaknesses in the diversity, in the outreach, in the education, and the communication even inside the building, let alone outside the building, and places where we don’t have it quite -- Earth Cube is not quite, you know, wasn’t designed for SEES.  It was designed for another -- but there are opportunities galore.  
		So, and I want to come back to Roger-Mark’s comments, which I completely agreed with in terms of framing discussion, because Stephanie reminded us that the red book, which David can hold up, maybe even hold it up too, that you all published -- some of you literally published, others of you have just been hearing about it.  It was a product of this committee dated January 2003, had a lot of aspirational thinking in there, complex challenges, urgent human needs, synthesis, integrated into this were research questions, across spatial-temporal societal scales, a couple human natural systems, et cetera.  And almost a decade has passed, and now I do believe that there is more energy, more commitment, more partnerships, more -- certainly more NSF commitment to this arena in a flagship portfolio way.  So, it’s time to take stock, I think, and maybe do some reframing.  I personally, and this is maybe because I’m leaving and, you know, it’s easy for me to say, but I think what we’re missing in even these last couple of days is the kind of sense of urgency and importance.  Remember Molly’s comment yesterday, which was almost a note of desperate “but this is really critical for humanity” kind of comment.  And so, we’re a little bit in the reconceptualization inner workings of something that is possibly bigger than we’ve ever done before and more important than we’ve ever done before.  And NSF and this committee has an enormous influence on setting the sails, bridging partnerships, bringing in industry perhaps in new novel ways.  And so, I hope that we can have a short discussion at least that is sort of stepping back from everything that’s gone on the last couple of days, which is sort of in the nuts and bolts category, and looking at the larger framing of science and U.S. leadership for societal purpose in the next decade.  
		So, what would another document look like?  And I’m a consumer of these documents, I can tell you.  I’m a consumer of NIC reports.  And there are many documents on the shelf that have worthy lists of recommendations but don’t really challenge us to do anything beyond what we’re doing in terms of supporting this community, that community, more ships or more et cetera.  This might be a time for this committee -- at least I’m going to posit it -- to reframe and actually redouble the challenge, you know, take it to another level, not just “good job, we need more staff.”  Yes, we need to reconceptualize, yes, we need to figure out which things come first, yes, but actually to provide a more of a visionary outlook.  Because -- I’m saying this because we are all so busy, so consumed with day-to-day tasks and being called up on the Hill and hearings and, you know, that we barely have time to think in an orderly fashion about what comes next, let alone where we are in history and what our enterprise might be called on to do.  And I personally don’t think it bad to have a framing that is more ambitious than realistic in this time.  
		We’re in 2012, and that’s why I said, you know, CERN, astrophysicists got together and they argued for $2 billion a year, and they built it.  And it’s in -- you can see the picture of this thing in here.  And if you look at the picture in this new book on page -- this page, this is the atlas, and there’s a human being in that picture.  And the human being is put in there for scale, to indicate the scale of that investment in science and technology.  And I would suggest that we have an enterprise going on that’s at least as important as finding the Higgs boson, at least as important as mapping the cosmos and sending the next rover to Mars, and at least as important as the next ship, in our case, or the, you know -- and who’s going to say that to the U.S. federal agencies?  I think the USGCRP strategic plan is a very forward-leaning document, but it doesn’t have that urgency, and you’ve expressed it several times at this meeting, it doesn’t have that call to arms.  And if you don’t ask, you’re not going to get.  I can assure you of that.  You don’t want to be so far out ahead -- you told me something -- you don’t want to be in the headlights, right?  You don’t want to be so far out ahead that you can’t even be seen, but if you’re in the headlights, that vehicle will move down the road.  And I know this is kind of my last speech here, I guess, in a way, but NSF is an extraordinary institution.  It sees over the horizon unlike any university or center I’ve been at.  The people here are reading the proposals, they’re reading the reviews, they’ve convening the panels, they have insight into what’s coming next and also the critiques about how that might work or not work.  They know about the facilities.  So, NSF has an important community-building role, and it shouldn’t -- I hope you don’t see it just as a writer of solicitations and a selector of winners and then a notifier of losers, because I think -- which we do a lot of.  Because I think there’s a role for NSF that is truly catalytic.  And there’s a role for Geo.  I argue it -- Marge [spelled phonetically] and I argue this all the time, that Geo is catalytic within NSF.  And I think NSF is catalytic within the U.S. agencies.  And the U.S. is certainly catalytic within the international community.  And Tony would say, absolutely right, I think that is -- that mantle of leadership is fraying in the next 10 years.  So, all of this is to say, suggest that I think, as a departing liaison, AD liaison, that a reframing and a statement of the urgency and a call to arms for NSF or whatever we are to step into our anointed role in 2012 to take advantage of the fact that we actually had it figured out in 2003, but now we’re doing it.  And we’re doing it in a way that is attracting other players and other partners and other agencies.  And so, let’s stay ahead of that.  Let’s be in that searchlight down the road a little bit.  And if not here, where is the leadership coming from?  I mean, we’ve got center directors.  They’re consumed with internal problems.  University presidents, provosts consumed with internal problems.  Industry leaders are consumed with the next -- dot-orgs, Roger-Mark, are probably consumer with the, you know, the giving because of the economic -- so sometimes it is worthwhile stepping back a little bit and looking at the big picture and thinking about, you know, not just the next -- not the current but the next -- but one generation and what they’re going to be experiencing and the kinds of tightness in resources allocation and the importance of that knowledge, and the role of information technology and education, and all the things we’ve talked about.  So, I just think personally -- this is personally -- Marge may completely disagree -- that we need a call to arms.  And I can’t find it in the NRC literature.  I can’t find it anywhere.  I find it in here a little bit, because this was all about integration.  I find it in the international -- now, Norine says that this is a -- this is too wordy --
		DR. NOONAN:  It’s too -- way too dense for policymakers.
		DR. KILLEEN:  Way too dense, so it’s missing the mark in many ways.  But if you read this, there is sense of urgency and importance, and aspiration, and the role of science in society laid out.  And we don’t want to be left -- we -- now the U.S. and NSF don’t want to be left behind by the excitement coming from abroad, I think.  So, I hope if you take on a challenge, it may be a very short bulletized document, but that you don’t just accept what we currently have, but you take us to look out to the next level, just as you did in 2003.  And SEES is the result.  So, fine tuning SEES is very important, making sure the community’s happy with it.  But what is the next level integration?  
		So, that’s -- and the last thing I want to say is thank you all for the privilege to have been in this job, in this role.  I’m going to tell my colleagues that they ought to be all striving from whatever directorate to be the AD liaison to ERE because these conversations have been very exciting, very interesting, passionate, and it’s been really great.  And I’ve really enjoyed it.  And I look forward to reading the document that’s really going to set the stage for the next 10 years.  I think that’s what you should do.
		DR. TRAVIS:  Thank you, Tim.  Yeah, that’s pretty inspirational actually.  It really is.  Thank you.  
		DR. KILLEEN:  Well, I think it’s true.
		DR. TRAVIS:  All right, Susan, then Norine.  Let’s go back to the placard method, please.
		DR. AVERY:  Oh, sorry.  Tim, do you see this vision statement perhaps giving -- revitalizing the USGCRP?  Do you see USGCRP going away and something new emerging and we basically set the stage for that reemergence of a new program that really is going to address that urgency?
		DR. KILLEEN:  Well, you know, you know me well enough to know I do.  But do you want me to say it in public?
		DR. AVERY:  I’m just sorry -- I wanted -- I wanted --
		[laughter] 
		DR. KILLEEN:  You want me to say it in public and have it transcribed over there and --
		FEMALE SPEAKER:  Let the minutes not reflect --
		DR. KILLEEN:  Yeah, just if we could stop the minutes for a minute.  I think USGCRP absolutely needs this.  They are working hard on process and reporting and budget cross-cutting.  And the forward hemisphere and the coordination in a, you know -- when the U.S. gets it act together, it can do anything, right.  And you can bring it all -- and we tend to be a little bit mired with details and stuff and lengthy tomes.  And I’ve been attending these meetings at the USGCRP for four years now.  I -- you heard me say it last night that I think, I think an agency that actually was showing -- the most motivational thing for me is what I call the cloud of dust on the horizon.  They are moving.  I want to be part of that.  I don’t want to be left behind.  And I think NSF can create the cloud of dust on the horizon.  It’s a positive; it’s not a threat.  It’s a, you know, we want to be part of this movement.  I think NSF, through SEES in particular, has already demonstrated to the other agencies that something’s going on, the community’s getting mobilized, important issues are being looked at, funding is being made available, there are now international linkages coming into play, and I think this could -- but I’m an optimist -- help USGCRP really step to its [unintelligible].  And Craig Robinson is sitting there, and I got to ask him to comment because Craig, my colleague, has led the effort to develop the strategic plan for the USGCRP over the last year.  That’s been his full-time job, and he’s done a magnificent job.  And, so, Craig, if you could give a sentence or two answering Susan’s question on the record, that would be --
		DR. NOONAN:  You let him go on the record.  You were off the record.  Oh great.
		DR. KILLEEN:  That’s safer than me.  
		[laughter] 
		DR. ROBINSON:  Well, I’ve been involved with this program for a year.  I will have to say the urgency may not have been there.  Tim’s leadership will be missing from it.  But I will say that getting 13 agencies to agree on high-level, what they’re going to do, and an administration that have been pushing to do something as well is going to leave, so that program working a lot better than it has been.  Now, I think you have to set the level of expectations appropriately.  You were involved 10 years ago.  So, I would say they’re going from zero not to 60, but maybe 30.  And with the help of NSF, AC ERE, and others, perhaps we can push that up as close to 60 as we can get.  
		FEMALE SPEAKER:  Fair enough.
		DR. TRAVIS:  I just take my prerogative to comment a little bit.  I think that’s actually -- I agree with that.  And I think but also it could energize a variety of other fields.  My own applied area of knowledge is in fisheries, and fishery management has been a dismal failure throughout the United States.
		MALE SPEAKER:  The world.
		DR. TRAVIS:  Yeah, the world for the most part.  There are a few bright spots.  Part of that is the politics of fisheries management and the economics.  And part of it is, you know, frankly the science, the applied sciences lag behind the tools, possibilities, concepts, and models in basic science.  And from my view, certainly the Tipping Points document had an impact in that community.  There are people who -- there are very good examples of these tipping points now in fisheries data.  So it had an impact, and I have seen what that that this kind of document can do for another part of the environmental community.  So my plea would be to say not only could it energize the GC -- all those, yeah, yeah, yeah.  I stumble over how many times I have to say PGR.  Not only that, it could energize a number of other communities that really have a great need to be catalyzed, to think differently.  So, with that, I’ll abandon my prerogative and turn to Fred.  And then we have Norine and Tony.
		DR. ROBERTS:  So, first of all, Tim, that was a very nice valedictory, if I can call it that.  I think we all should recognize the remarkable role you have played in bring all of this to where it’s been, from where it’s been to where it is.  And so, I think on behalf -- I assume on behalf of the rest of the committee, thank you.
		DR. TRAVIS:  Yes.
		DR. KILLEEN:  Thanks for the spot.
		DR. ROBERTS:  So, that having been said, there’s more work to be done, of course.  I am of two minds here.  We’ve spent a lot of time thinking about how to congratulate ourselves and everybody at the Foundation and so on for the success with SEES and for the realization of a lot of ideas that came with earlier members of this committee, but we could get lost in the congratulations and not think about the kind of next steps that you were talking about, Tim.  And I think in some sense, it may rock the boat a little bit if we say, well, okay, this is very good so far, but it’s not nearly enough.  And the question is who would that message be directed to?  The question is should part of that message be directed to NSF itself, NSF leadership.  Congratulations, we love it, it’s great, but there’s a lot more to be done.  And the other question is we’ve talked -- at least I’ve talked about a number of the other constituencies and who should messages be directed to about the importance and significance of the problems.  And how do we get those messages to where they will be listened to?  So, even, I agree, I think, with Norine that you said -- thought this was too wordy and so on.  If it’s colorful and, you know, people nowadays deal in terms of text messages, which are a few words.  How do we get this so people can pay attention to it and it grabs them when they’re being bombarded with so much other stuff?  And is -- and that’s I think the challenge.  A booklet, as good as it is and as interesting as it is, is not going to get that message across.  
		DR. KILLEEN:  Can I try to answer that, the question?
		DR. TRAVIS:  Yes.
		DR. KILLEEN:  I think absolutely to NSF.  I think that, you know, NSF is a marketplace of ideas, and there are ideas on nanotechnology, on advanced manufacturing, on green energy, on core research and disciplines, on the bioeconomy, on, you know.  And the things that catch hold are the things that are most strongly advocated, most passionately, and most important in some intellectually rich way but also perhaps even societally rich way.  So, making the case that maybe this arena is actually even more important might be worthwhile making at NSF.  I think the National Science Board should hear this message.  I think the USGCRP leadership, I think OSTP could use -- I think the NRC, which reviewed the strategic plan for USGCRP and said “Good plan, but you’ll never be able to do it.”  It was a sort of a -- not a “can do” review; it was a “cannot do” review.  I think we need to, you know, I think there’s some urging on for many, many stakeholders.  I think the international community will come quickly.  I think they’re already there actually in many ways.  It’s, you know, some of them are actually well ahead of us in terms of the thinking of the -- if you’re in Australia, we had a visit from the Australian Minister of Water and Climates.  Australia has a Ministry of Water and Climates.  Penny Wong came about 18 months -- she’s now the minister of Finance in Australia, so that means she got promoted.  But she came to NSF because Australia has to invest I forget how many hundreds of billions of dollars in infrastructure for the next 30 years.  And, you know, they’re very dependent on environmental factors in terms of what kind of infrastructure.  So those investment needs are now.  They need to know now even if there are big uncertainties in the [unintelligible].  So I think there are many audiences, but I think they’re all kind of up there.  And but this is an incredibly unique organization, body, because, again, NSF is the only agency that does basic research covering all the fields, including social behavior and economic sciences.  It’s got this initiative.  You’re the group that gave birth to it.  And NSF is seen as a sort of intellectual hub for the whole U.S. federal scientific enterprise.  So, yeah, all of the above.
		DR. TRAVIS:  Gary?
		DR. VERMEIJ:  Yeah, just a trifle bit of information in connection with the national [unintelligible], I totally agree with that.  We actually have, and I say “we” as a large international group, a review article [inaudible] Nature on global tipping points.  And I think this reflects, you know, truly international consensus.  And in a way, I think that will smooth the way to a better realization of how important.
		DR. TRAVIS:  Thank you.  Norine, Tony, David, Ivor.
		DR. NOONAN:  Well, oh sorry.  So, when I think about what we have to do going forward and I -- when I looked at this paper and I -- we’ve heard all of the exciting things that are happening around NSF and with its partners, I mean, with all of its partners, I mean, here’s my concern.  And, Fred, you sort of said it, which is if you’re talking somebody’s got to be listening.  And my biggest concern is that the principle stakeholders who need to be listening are not listening.  And that’s why I think, Tim, I agree with you.  I think the international community is ahead of us because their policymakers have been listening and actually taking some action, where, you know, to be blunt, our policymakers, you know, denial is not just a river in Egypt.  And --
		[talking simultaneously]
		DR. NOONAN:  It’s another one.  Write that down.  Denial is not just a river in Egypt.  And my concern is that if we -- I’m of two minds.  On the one hand, believe me, I want to stand on the rooftops, because my poor state, under any scenario, is toast.  And I would like to be able to live out my life there in relative peace and quiet and have my family be able to stay there beyond me.  And that’s not going to happen, you know, if something -- if we don’t do something quickly.  On the other hand, I think we -- there have been attempts to make these kinds of statements, you know, call to action, we need to do something.  And they’ve more or less been summarily dismissed by the people who had the opportunity to do something about it.  If it isn’t the climate change deniers, you know, we don’t have a problem, it’s well, you people -- we’ve been our own worst enemy by saying, “Oh, we needs lots and lots of more research before we can actually tell you anything to do.”  So, and I call that paralysis by analysis because you basically do nothing in advance of wanting to get the last thing nailed down completely.  So I actually -- I mean, I’m really torn here.  I don’t -- I think we should try to say something really important about the urgency of the matter and yet not be considered Cassandras.  I mean, Cassandra was right; that’s the thing, of course.  You know, everybody forgets she was actually right.  You know, there was an apocalyptic thing that happened that she said was coming, but her curse was that no one believed her about it.  But I don’t -- my concern is that we need to point to things that are happening, I think, that are indicators of what’s to come to say we weren’t kidding 10 years ago when we said bad things would start to happen.  Bad things have started to happen.  Here they are, okay.  And the way we’re going to get out of this mess or at least mitigate it is to do these things.  So, I don’t have a good answer.  All I know is I’d like for my house not to be waterfront property.  And that’s where we’re headed.  So, you know, if anybody else has a bright idea, I mean, I’m perfectly willing to take this thing and cut it down and make it one page.  I’ll do it, take it -- because I’m good at it, and I’ll take it and I’ll make it one page, and I will scare the pants off you.   But I’m not sure who we would hand this to who would actually act on it.
		DR. TRAVIS:  Tony?
		DR. JANETOS:  So, I’m similarly conflicted.  I completely agree with Tim that there is this sort of crying need for more effective visioning.  And I think that in general we haven’t done as good of job as might want to have done to connect some of the social needs that we all see and perceive and understand to be true with what the investment in basic science can actually do to help. And one of the reasons that I find this particular document to be slightly less than compelling is that on the one hand it still reads as more like science for a diagnosis than it does science for actually doing something about the challenges in front of us.  And it’s neither, in fact, compelling about the challenges in front of us, because, for example, it says nothing about, in effect, about what you’re going to do about the bottom billion, which is maybe the biggest social question.  How do we even understand that problem?  You know, why is there a bottom billion?  What are we going to do about it?  And, you know, those are -- what effect does governance have on that?  Those are legitimate and really important questions for the social sciences.  And it doesn’t do enough to connect science to a solution set.  And that right there I think is, if we could be successful in doing that rather than just scaring the pants off people, which is -- which after all, the environmental NGO community has been doing for 40 years, often to great success, and occasionally to effect.  But everybody’s getting a little bit tired of that strategy.  But if we could figure out how to really make the argument that the investment in science is necessary to lead to solutions then I think we would really be getting -- we’d really be getting somewhere.  Just one more thing.

		DR. NOONAN:  With examples.
		DR. JANETOS:  With examples, right.  And then just one more thing.  The question about whether or not the GCRP is the right domestic mechanism to do that, to me, is a -- it’s an ancillary question.  It is a mechanism.  It happens to be the one we have, but people forget that the GCRP came into existence because an existing coordination mechanism for climate science wasn’t doing the job.  They basically sort of supplanted the National Climate Program Office, which I guess, I think actually still exists somewhere, some little corner of NOAA.  But the GCRP eclipsed it because it wasn’t very effective.  Frankly, if the GCRP can’t step up on this, then it should get eclipsed and a new structure will need to emerge that can if we think this is an important enough challenge to take on.
		DR. KILLEEN:  Can I just say I actually agree with both of you?  And I hope I didn’t misstate something.  I’m not arguing for a big “let’s all worry about something” statement.  I’m arguing for a call to arms for basic scientific research to -- which can inform societal decision making, not some social engineering or some, you know, major political statement.  You know, the amount of basic research that we’re doing and the weaknesses, we can fill in and do a much better job in the United States if we get -- if we pull that together.  So, it’s a basic research agenda, not a -- yeah.
		DR. TRAVIS:  Let me ask Lil to comment.  She sent me an email that she has her hand raised.
		[laughter]
		DR. NOONAN:  That’s a good way to do it actually.
		DR. TRAVIS:  Before her shoulder gives out, Lil, please go ahead.
		DR. ALESSA:  Hang on.  Sorry, there’s a delay here.  Oh, so a lot of the things that are being said, I’m actually jumping up and down here, which is making [unintelligible] look at me funny.  Before -- okay, so how do I say this?  Well, thinking Western affluent privilege, before I came out here, I was on -- I went back to the [unintelligible] and sort of hung out, and the people who need to be listening are lower than we think in terms of the hierarchies.  And all the stuff that we were trying or aspiring to, you know, increasing diversity and -- or workforce development in the STEM fields, creating an informed public, these are the people who are going to drive the policymakers.  These are the people that you can get engaged in the science process.  There are the people who need to own the future.  And right now, we’re the ones, the scientists, the privileged, the affluent, who are having these conversations with each other.  And it’s hard.  How do we engage those sectors and segments of the population?  This is what we need to carefully think about.  How do we construct a systematic set of approaches, a systematic set of practices that bring in these emerging local entities into the science, not because [unintelligible], none of that stuff, but actually into the [unintelligible] of science.  One of the great needs, one of the great conversations we’ve been having, how do we create [unintelligible] networks that basically reflect the idiosyncrasies of fairly variable smaller-scale environments.  And inevitably, we come back to engage [unintelligible] and then somebody said, “Well, we can’t engage [unintelligible] because they’re not trained and the data will be garbage.”  So what I’m saying is we can’t [unintelligible], but I guess I’m being really emphatic about many of the issues that people have brought up, this idea of educating the public, this idea of telling them how important it is and that I would very respectfully and very strongly disagree about [unintelligible] thing and I did not hear Tim say that, but I heard somebody else say that.  That’s a really quick way to turn people off.  However, if they own the future and they have control over it, you’ll be surprised at the quality of the information and the quality that the utility of the solutions that will come around to the science.  So let’s start thinking about this cooperative, collaborative, engaged science [unintelligible] for solutions.
		DR. TRAVIS:  Okay, we have --
		DR. ALESSA:  Thanks. 
		DR. TRAVIS:  All right, we have three placards up -- David, and then Ivor, and then Stephanie.
		DR. BLOCKSTEIN:  I think this is a great conversation.  Yesterday, I think it was Tim made the comment that we have the ability to take the pulse of the planet and, in my notes, and I don’t know if it’s cynical or factual, put “take the pulse of the dying planet.”  I don’t know if it’s dying, but we certainly know that it has a fever.  And I think that part of the answer to this question of a rhetorical call to arms is, hey, we’re all scientists.  We have data.  You know, let’s be using our data.  Nobody -- another quote that I don’t remember the name, but, you know, few people have been moved by a pie chart, or a bar graph maybe.  Pie charts move them a little more than --
		DR. NOONAN:  Not really.
		DR. BLOCKSTEIN:  But I do think that a call to arms supported by data perhaps is something that does have potential resonance.  I think that the -- but I think it has to be more than a vision.  My favorite evangelical, and pardon me for pulling out all the quotes here, but my favorite evangelical, Richard Cizik, has a quote that I love, which is “Vision with strategy is hallucination.”  And so, simply issuing a vision document, I think, is not going to be sufficient.  I think there are elements of a strategy, and I understand the role of NSF in terms of the support of basic research, but I think this whole connection with solutions, there is a lot of basic science.  And I -- you know, I look at the dimensions of biodiversity, which Penny Firth, who’s been championing this, is a dear friend, but I strongly disagree in terms of putting the constraints on only to characterize and understand the biodiversity of the earth.  And when we worked with them to put together the first workshop that many of the people, especially the European participants said, you know, we can’t just be characterizing the, you know, characterizing the decline or, you know, sort of, well, let’s study this stuff while we can because it’s going to be gone.  We have a moral obligation to do more.  And so, I think the focus on building the solutions, looking what is the role of NSF, what are the roles of others in doing that, is -- I think it is incumbent on us.  So, I guess, yes for a call to arms, but use it with support, supported by science using more clever communication than just our numbers and tying it in with a strategy to help people to see the way forward.
		DR. TRAVIS:  Ivor?
		DR. KNIGHT:  Tim, I’ve known you barely over 24 hours, but I remember two or three things you’ve said --
		[laughter] 
		DR. KNIGHT:  So, and I remember yesterday you said when you were first here at NSF, you decided to put a zero in front of a program to make it have the impact --
		DR. TRAVIS:  Behind, behind --
		[laughter] 
		DR. KNIGHT:  Or behind it, whatever -- adding a zero.  And you started this out by pointing us to the facility of CERN and referring to the Mars -- I guess the Mars rover program.  But, you know, the interesting thing about all of those things is they are a singular, really a singular act almost.  They are, you know, people didn’t say, “Well, we really need to understand Mars, so let’s put a white paper together about how we can understand Mars.”  No, “We got to put something on the planet.  We got to put this thing on the planet.”  That’s what we want to do.  “We have to build this supercollider.  It has to be really big.”  So, what I’m thinking is, if we turn this into an imperative about something, I think that may be the challenge or the vision.  And not to get -- obviously, there’s lots of things you build around that, but I think it needs a crystallizing thing.  I’m just looking at this bulletized thing where it says the initiative will have the ability to deliver strategic research that improves monitoring and forecasting the changes in the Earth’s system, including impacts and alternative policies.  Maybe I would say we must have a monitoring and forecasting system that allows us to do this. We got to have it.  That’s the one thing we got to have, maybe.  I don’t know.  It’s just a suggestion that, you know, if there is a call to arms, I think it needs to be around something easily identifiable and is crystallized.  That’s just my input.
		DR. TRAVIS:  Stephanie, Tony, David.
		DR. PFIRMAN:  So, that’s a great lead-in to what I wanted to say.  I was thinking how to make this more effective, and people say, you know, telling stories is one way to bring things home to people.  And so I was wondering if, for example, in that case we would say we imagine a future where?  And then we have this example that you guys were talking about where this is connected to this.  And, you know, this -- you don’t have to wait for the -- you know, this is at the touch of your fingertips, but you actually say explicitly and how this will make things better.  So if we turn this language into, you know, we’re imagining this future where all of this is functioning in this really viable way.  And I don’t know if something like that exists now with this level of scientific support, which is something that we could do is to put that sort of technical background into it.  I’m always reminded when, you know, these guys start talking about CIF21 and, you know, the Earth --
		DR. TRAVIS:  Earth Cube.
		DR. PFIRMAN:  Cube -- sorry.  Yeah, Earth Cube, that there’s so many cool things out there, you know.  We were talking over lunch about what you can do with cell phones now, that you can bring, you know, solar power to Africa.  So, if we tell the really, you know, bright spots that are success stories where we’re imagining how this could really work well for the future and then this is what’s needed, you know, all these other documents are what’s needed to get there, that might help in terms of framing it.
		DR. TRAVIS:  Tony, then David.
		DR. JANETOS:  See, there are some examples around of the kind of approach that Ivor and Stephanie are asking for.  So, just as one example, and it’s a much smaller domain, if you look at the NRC reports for earth observations, the decadal survey and then the report that will come out, both the letter report and the full report, we tried to construct the argument, and quite concisely, that the health of the space-based observing system was a necessary component of actually, in a sense, managing the planet sustainably.  And then we actually had a phrase in the first letter report that that system was in danger of collapse.  I’m still astonished that we got that phrase through the NRC review.  But we did because it was true.  And that really got the attention not only of the agencies but, in that particular case, of their authorizing appropriating committees in Congress, and said, “Oh, this is something we had better do something about.”  And I think that’s the sort of thing that one needs to be aiming at, I think, is, okay, you know, here’s a real challenge.  It’s not just something that’s nice to do, that’s interesting to do, something you really have to do.  And now here’s our vision for how it can actually be done, and for vision and strategies so as not to be hallucinatory, to take David’s suggestion.
		DR. TRAVIS:  David?
		DR. SKOLE:  So, this committee is in some respects struggling with a sense of identity and mission at this point, which is probably a really good thing to do.  And it’s probably appropriate as well that that’s coming to the table.  If I think about -- I think in terms of what is our best role as a committee to advise the NSF, whatever the call to arms will be or whatever it is, it’s NSF that’s going to do it, not this committee, okay.  We can only suggest, advocate, and advise, and I think that’s really important, but that’s our role.  So, the -- when I think about this, I think about you guys started with the red book -- this advisory committee is still relatively new within the NSF, you know.  And it was only created, well, less than 10 years ago or so, maybe 10 years ago, created with the need to increase the interdisciplinarity in the Foundation, not so much to do environmental per se, but that thing that the National Science Board was struggling with is how do you increase interdisciplinarity.  Disciplines are -- strong disciplines are good, but what was lacking was the cross-disciplinary, across-directorate kind of activities.  So, reflected in the structure of this committee and the program, you see that cross-directorate kind of thing developed.  And then the environment theme was clearly an obvious basket to put interdisciplinary into.  And it was obviously the domain in which you can really build it and test it and do all sorts of things.  And then all the other things that got put in that basket you see were coupled human natural systems, complex environmental systems -- all these things were adding structure to what we mean by the environment and all that.  And I think that’s great.  And some of the things that have been advocated, I think at the time, were advocated in the context that, no, NSF couldn’t possible do that, that’s not what NSF’s all about.  It’s high risk, discovery oriented.  It’s not any of this, but what the hell.  It got suggested, it got recommended, and went forward.  So, I’m asking myself, well, what would be the natural evolution of that perhaps, that this committee would begin to take on?  And, just from my own perspective, I do see that whereas the earlier framing was in this context of environment, it hasn’t been more explicitly in the context of sustainability, per se.  So, SEES is an opportunistic thing that’s come across.  It wasn’t derivative necessarily of a concerted effort of an advisory committee, but you know, to be honest, neither was biocomplexity in the environment.  Biocomplexity in the environment predated the committee, you know.  It’s just the committee added life to it if you want.  
		Anyway, I’m being long-winded.  I apologize.  But the thing I’m suggesting is that when I read this thing that Tim handed out, I liked it.  I would say I don’t -- I think it has to be clear what distinguishes it uniquely from IGBP, IHDP, WCRP, and all the other ICSU kind of activities that have been going on for two or three decades, you know.  But one other thing is that it references the U.N. millennium development goals.  It represents the linkage to critical human development challenges.  It references new collaborators in developing countries, the internationalization.  There’s a lot of stuff in here that also begins to touch on areas that I think people would say, NSF would never do that.  But maybe it should, and that is the science, from my point of view, the science that couples to and supports development, not like the development agencies do -- USAID -- which is just really putting people in the field to build brick and mortar and schools and do things, but what’s the science in support of international development.  That then takes the sustainability concept in an international way, in a mandate that focuses on human development, and is very, very different than just environment ERE per se, but certainly can’t be done with that recognition of coupled human natural systems, ecosystem services, biology, chemistry, all that stuff that was foundational in those red, blue, and green books.  And so, you could imagine that we could launch off with some recommendations on how you build the science for development, that science that supports development.  Who do you work with?  Nationally, you work with the State Department, USAID, whoever else.  There’s already some nascent activities there, right.  PEER is one good example.  And then, you got to work with the internationals because the development work -- I know -- there’s a lot of development work to be done in Detroit, for sure.  But we’re only talking about in that context, typically Africa, Asia, Latin America, places like that.  And so, that’s also a common theme that the internationals -- the Brazilians, the Indians, the Chinese, the Brits, they can all kind of see it’s important in their own national interest and mission, too.  So, maybe that’s a kind of an approach that we could take to -- or let me just say I would advocate for it, of course, but maybe that’s an example of the type of an approach we could take.  Sorry to take up so much time.
		DR. TRAVIS:  Jim?
		DR. RICE:  Well, I was going to say something very similar.  I mean, the question, listening to the discussion, is who are we calling to arms?  You know, because we’ve heard things in the conversation now.  We’ve talked about things over the last couple of days that relate to the general public, that would relate to policy holders, relate to people working in the fields.  But we are an advisory committee to NSF.  And so, you know, again, kind of saying something similar to what David said, that’s who we are advising.  And so, any of these other things that we’re doing have to be built under that context.  You know, so I think they’re all appropriate, but we still, you know, who we’re really trying to call to arms is NSF, because that’s who we advise, even if these broader impacts of what we do go well beyond the agency.
		DR. TRAVIS:  I would certainly comment for myself and then I will turn to Erin, that science in support of development is a pretty radical departure from what the previous three colors of books have advocated.  They addressed issues in the environment but not in a -- not focused on the science and support of development, rather than a lot of it is the science is the consequence -- the science of a consequence is of development as opposed to this.  It could be framed in a way that would be very unique and different.
		DR. RICE:  Yeah, it’s hardly perfect, I know.  I’m just brainstorming a little bit, yeah.
		DR. TRAVIS:  Erin?
		DR. LIPP:  This is just a follow-on on this idea of science and technology and development.  And probably many of you have seen it, but USAID is actually funding universities.  It’s their higher education solutions network funding opportunity that specifically looks at STEM opportunities in development.  And so, I think that there’s an interest in going this direction.  And so, I -- there’s a question of how NSF could be involved in something like that, but I think there is movement toward that.
		DR. SKOLE:  Maybe it’s not the thing, it’s a [inaudible] thing.  I don’t know.
		DR. TRAVIS:  Tim?
		DR. KILLEEN:  Can I just be a little crass, Jim?  I think it is NSF, but, you know, NSF does things through a purse, the power of the purse strings.  And NSF is a $7 billion agency.  NASA is a $17 billion agency.  NOAA’s a $4 billion agency.  I could imagine a world where NSF was a $10 billion agency that was doing some things that were very important for society and that had to be articulated.  And I could imagine an NSF where SBE was not $220 million but $600 million, where we had really robust social sciences engaged in many important things.  Now, so, I’m being a little crass, but it is about the dollars and the cents and about the advocacy and articulation of the importance of the basic research to the nation consistent with NSF’s mission, which includes national prosperity.  It includes fostering research and the research enterprise.  And so, it’s not too -- it’s not too, too much of a stretch to think a little bit beyond the NSF delimiter.  
		DR. RICE:  No, that’s exactly my point.  That’s, you know, broader impacts, right?  That’s exactly what broader impacts are.  
		DR. TRAVIS:  Bruce and then Stephanie.
		DR. LOGAN:  I just wanted to make a quick comment.  You know, we have 10, 15 minutes left, and there is a big change in leadership that’s going to occur.  Tim’s change in leadership is foremost amongst that, particular within SEES.  And so, we have to be sure that we have on our agenda for the next meeting that we, you know, take a good look at that and we take a look at where SEES is.  And we can be thinking about some of these other things, but, you know, that might just be at the top of our agenda.  And we are an advisory committee, so we are going to be given things that people want to get advice about, and that also has to be on our agenda.  So, let’s not lose sight of these two things before we walk out of the room with this.
		DR. TRAVIS:  Stephanie?
		DR. PFIRMAN:  Yeah, the -- another thing we can think about is new modes of engagement, so through RCCP phase one, climate change education partnership, we’ve been exploring games and the use of games and challenges and also -- and it’s amazing.  I mean, it -- there’s so much you can do, and there -- they engage many of the people who haven’t been engaged so far.  And it’s -- the statistics are incredible.  I think the average game player is a 40-year-old woman or something like that, just not what you would expect, right?  You’re thinking of all these, you know, 18-year-old boys, or -- but it really is much more widespread than that.  And I think that the USAID’s STEM is working in part through having school kids create games, STEM games, or there’s some aspect of that with Games for Change.  So, I’m just wondering if we could also think not just in terms of the content but then in alternate modes of engagement along those lines, that are, you know, broadening, you know, trying out different things like that.
		DR. TRAVIS:  Joe?
		DR. FERNANDO:  So, I think this can be a very good forum for some big cross-cutting, very, very frankly [spelled phonetically] ideas.  You know, you can see that NSF, one of the things they were talking about for hazards and disasters, part of that was with environment, the infrastructure system, and the U.S. infrastructure is in pretty bad shape.  [unintelligible] for infrastructure, the bridges and all those other issues, transportation networks.  And those are also quite related to the environment, because we do look at the expense of environment and how do we develop with the environment.  So that’s also quite related to sustainability.  So maybe that -- I think the engineering directorate two years ago came up with this idea called Frontiers in Engineering or something like that, some big programs.  Perhaps if you can collect those things, not only the environmental studies, but also environmental -- the collection between that with the infrastructure development and [inaudible] might be a good way to have some big impact areas.
		DR. TRAVIS:  Anyone else?  Lil, Susan Cutter?  Ed?  Ed?  Gary?  Okay, then we’ll turn to Ed and then Fred.
		DR. MILES:  As you lay out an agenda -- as you lay out an agenda, to what extent do you think NSF will be constrained by the need to maintain this bipartisan support that has appeared within the Congress and that you talked about?  And if that is likely to be a major part of what the leadership thinks, how can you put together a call to arms that doesn’t tip that over?
		DR. KILLEEN:  I think this is the question that came up, you know, before in terms of potential politicization or potential grandstanding or scaremongering or all of those things.  We can’t go in any of those directions.  I think the keystone is to, maybe through examples and through stories and through data, is to demonstrate the important contributions of basic research is needed to support societal function.  And that’s a non-partisan, non-confrontational statement.  I think the climate situation is clearly become politicized for better or worse, and so that is -- that’s obviously a pitfall in articulating this.  But I think the value, importance of the scientific underpinnings to support societal function is something that our political leadership will get on all sides of the -- if we make that case and demonstrate its utility for American prosperity and for jobs and for all of the things that -- I think the way the case gets made probably changes from year to year.  And it has done, depending on what the recepting -- receptor audience is.  But I think if we stay true to our bearings, which are basic research and, you know, I’m a bit shocked that even, you know, some of the things I said might have been interpreted as being sort of over the edge, because I firmly believe we need to be fundamentally rooted in basic research and the creation of knowledge, and that’s important for society, and make that case without getting drawn into political debates, because I think that weakens the overall structure.  And I just know that the Republican side and the Democratic side both appreciate the need for basic research in the United States to support national prosperity.  And this is an important arena for that statement.  So we have to avoid -- we can’t be naïve, is what I guess I’m seeing, but be rooted in fundamental principle and that we tell the truth, tell it as it is.
		DR. TRAVIS:  Fred?
		DR. ROBERTS:  So, it looks like with maybe seven or eight minutes to go, we’re not going to settle with all -- everything we’ve been talking about, but I wonder if we could return to the white paper idea and maybe this call to arms could be one of the white papers, at least as a start to get something concrete going.  And then I would ask for other ideas maybe what you had in mind, Joe, as far as white papers go.
		DR. TRAVIS:  From what I’ve heard here, I mean, if we took that route to sort of short white papers that were succinct and pithy, if you will, I think I heard enough about the international leadership that’s necessary.  In some ways, I would take off from the topics we included in the letter to Suresh.  From my ears, I heard enough concern and energy about the international activities and the need to take a proactive leadership role rather than just be a partner would be one point to make.
		Another -- I actually think that points that came up time and again about Earth Cube, about the problems of big data, the issues about the process -- the commending of the process, but pointing out a number of the horizons that need to be attacked would probably be pretty -- a pretty good thing to do.  Frankly, that would be another one from my point of view, from what -- and I’m trying to gauge what, by the length of discussion, the number of names and lines I have following each issue, you know, what got the most reaction among you as people.  Pardon?
		DR. PFIRMAN:  Quantitative analysis, right?
		[laughter]
		DR. TRAVIS:  I’m nothing if not a quantitative guy.  You know, it’s that Madonna song, it’s a quantitative world and I’m a quantitative boy, so --
		[laughter]
		DR. TRAVIS:  Nothing like it.  So those are the two things that I heard coming out of it.  
		DR. NOONAN:  I can’t get that image out --
		DR. TRAVIS:  Sorry.
		[laughter]
		DR. TRAVIS:  But you’ll remember it when you leave, and that’s the important part.  However, the pulse of it may be --
		DR. PFIRMAN:  It’s a story, right?
		DR. TRAVIS:  It’s a story, and however repulsive it may be, I got your attention.  So those are two things that I heard and saw in terms of galvanizing the emotions and the intellectual thought of this, the members of this committee.  There are probably plenty of others.  The other, obviously, to be very honest, was the notion of a science-literate and environmentally science-literate public and the manifestations of that.  So those are the three things that I heard based on what I saw in the way people responded.  There may be others.  And maybe one or more of those is not quite enough.  End of comment.
		DR. NOONAN:  Three’s probably enough.
		MALE SPEAKER:  Three is enough.
		DR. KILLEEN:  The way we’ve structured the agenda, it’s self-fulfilling [inaudible].
		DR. TRAVIS:  Perhaps, perhaps so.  So what we could do is if you agree that those three at least offer us a beginning, what I could try to do, with a little help from Beth and capturing the notes, is outline at least the issues, the bullet points and begin to circulate those to you.  It would be better, I think, if we had a smaller group designed around each one to make a little more efficient progress, do this in a little bit more modular fashion.  So, but I will -- I’ll leave the floor open for other suggestions and better suggestions as to how to tackle this, but my own thinking would be is if we do this, and I think we also need to think -- and I haven’t thought this through enough -- I mean, short white papers often land with a thud somewhere.  What else could we -- what other media could we use that would get these points across?  And here I’m thinking of the sorts of things that people talked about earlier.  But in terms of position papers, these are the three topics I heard generate some passion.  And I think three succinct pointed things could give us a little momentum and allow us to find our identity.  As David said, we struggle with our identity and mission.  This might help us to do it.  So that’s the proposal I bring to you at the moment.
		DR. KILLEEN:  What about SEES itself?
		DR. TRAVIS:  What about SEES itself?  You know, we are endorsing SEES.  Is that another -- is that a fourth topic in which we would not only address SEES, but point the way toward what should be done next?  I mean, I think -- Fred’s comment about patting ourselves and NSF on the back really resonated with me.  My arm hurts.  I’ve done so much of that.  But it would be nice to be able to think about SEES and say what hasn’t been included in SEES or what is not explicitly obvious in SEES or where SEES should be extended, or what a new SEES would be.  Is there a vision here for something beyond what we have?  
		DR. SKOLE:  The high SEES.
		DR. TRAVIS:  The high SEES, exactly.
		[laughter]
		DR. TRAVIS:  The high SEES.  So that’s a fourth possibility if there’s enough enthusiasm.  To my mind --
		DR. PFIRMAN:  That’s got to be the title of the next book.
		DR. TRAVIS:  The high SEES, yes.
		DR. PFIRMAN:  The high SEES, right.
		DR. TRAVIS:  Yeah, I mean, to me, it’s worth doing not to do a congratulatory backslapping but to actually point the way toward a short, succinct directive that says, hey, this has been swell, but, you know, it’s time -- yeah, high SEES swell, good.  You guys are picking this up, this is good.  
		DR. SKOLE:  Capture a rising tide.
		DR. NOONAN:  All right, stop it.  Stop it.
		DR. PFIRMAN:  Hey, if it floats your boat.
		DR. NOONAN:  Stop it, stop it.
		DR. TRAVIS:  All right, we’ll now have 30 seconds for everyone to get it out of their system if you have another one of these you want to express.
		DR. SKOLE:  Woody Allen said the world is run by C students.
		[laughter] 
		DR. TRAVIS:  Twenty seconds.
		DR. SKOLE:  I do think you need to have a little white paper on SEES.  The reason being is that because we assume that this committee has kind of captured the domain.  It’s not necessarily so unless we put an oar in the water like that.  I’m not talking turf and all that, but I’m talking about one of the things this committee does really well is it advocates for engagement across One NSF, across all the directorates, and so, we know that Geo’s anchored there, but I’m not so sure about all the rest necessarily, Bio, and I think that could help kind of provide that cohesion across the Foundation.
		DR. TRAVIS:  All right, that gives us four which is probably plenty, because remember, Joe is not going to -- Joe T. here is not going to be the only one writing these.  So that means some of -- you know, I will do the initial organization and outlining, and then we will have to work together either in subsets or in some other mode to make this a reality.  And so I would propose that that’s what we do, and then what you will hear from me in, say, well, I was going to say two weeks, but then my oldest daughter is getting married next weekend so I’m not going to be good for much next week, not that I’m emotionally upset or anything.
		[laughter]
		DR. TRAVIS:  As much as I have to write more checks and will probably have to fetch folding chairs and things like this during the day.  
		FEMALE SPEAKER:  It’s good to be useful.
		DR. TRAVIS:  No, it’s good to be -- that’s why I’m here, yes, to be useful.  So let me say a little over two to three weeks that you will get a draft letter to Suresh, plus some topical outline of these four papers, if that -- unless one of you would like to take on one of those charges.  But after I do the topical outline, then I will be drafting you rather heavily.  Is that acceptable to the group?
		FEMALE SPEAKER:  Sir, yes, sir.
		DR. TRAVIS:  All right, okay.  Yes, Bruce, speak.
		DR. LOGAN:  Sorry, one last thing.
		DR. TRAVIS:  Don’t apologize.  Just speak.
		DR. LOGAN:  The point was made about should we be considering other types of media.  On that note, I would like to suggest that at our next meeting we have somebody from NSF media, outreach, whatever, come and give us a talk.
		DR. RICE:  OLPA. That would be great.  Yeah, that would be great.  
		DR. TRAVIS:  Good idea.  Jim?
		DR. RICE:  No, I was just going to say OLPA, they’re doing this in the EPSCOR states, exactly what you’re talking about.  And they are pretty good.
		DR. TRAVIS:  Yeah.  Lil, Susan Cutter, Gary, are there any other comments you would like to make, anyone who would like to add anything from the remote locations?
		DR. CUTTER:  Question for you guys is as we find how we evolve and what niche we will occupy, and again, with that caveat or maybe just being careful about the quality of the working ability, what can we do, where are our limits, because this will help us define who we are if we narrow what we can and cannot do.  Or if the sky’s the limit, then that’s good to know.  But it would be nice to know that the parameters of our existence are, and that’s not a metaphysical question.
		DR. TRAVIS:  Okay, we -- yeah, in the past, I’ve understood the parameters of our existence to be, you know, topically whatever we wish.  In terms of other sorts of things, the road has been open for us to hold workshops, have additional meetings of subgroups; for example, the group that put together the green book, we did have two additional meetings of a subset of people who were actually doing the writing.  And we met once here in Washington and once in San Francisco that NSF supported to actually pull this together.  We also brought in in the San Francisco meeting a couple of other people to come talk with us and work with us a little bit.  So there are a variety of ways in which we could work.  Let me turn it over to Stephanie who also has this experience.
		DR. PFIRMAN:  Right, and I think just following Tim’s model, I think we -- he’s also saying that we could also think about adding one or two more zeros to our portfolio.  So, right?  I mean, going up to $2 billion from $200 million, which is around where you are now, right, yeah.  So, that’s something else to think about, is, you know, what would this mean with a greatly expanded budget, right.
		DR. TRAVIS:  Okay, is there anything else anyone wants to add?  I’m sorry, Roger-Mark, you have your placard up.
		MR. DE SOUZA:  Just a quick question as a new member.  Is there a cheat sheet of acronyms?
		[laughter] 
		MR. DE SOUZA:  Is there anything like that that --
		[talking simultaneously] 
		MR. DE SOUZA:  Yeah, is there anything like that we could provide?  That would be great.  Thanks.
		DR. TRAVIS:  Cheat sheets will be provided.
		MALE SPEAKER:  It’s actually a dictionary.  It’s big.
		DR. TRAVIS:  Yeah, it’s actually --
		[laughter] 




















Meeting Wrap Up
		DR. TRAVIS:  All right.  If there’s anything -- if there’s nothing else, then I want to thank all of you for coming, thank all of you for your energy and your participation over this day and a half.  We covered a lot of ground.  I hope that we structured this meeting more in accord with what you would like to have instead of an endless array of PowerPoints.  We had ample time -- we tried to arrange ample time for discussion, and I think the results showed we could have spent an entire day on some of these individual topics.  So, thank you for that.  As you come up with other ideas, what we should cover in the next meeting in September, please send them to Beth and we’ll begin to work on that later on.  But thank you all again.  And finally, Tim, we are in your enormous debt.  Your leadership has been inspirational as well as pragmatic.  And I can’t -- on behalf of the committee --
		DR. KILLEEN:  Your arm is already hurting.  Stop right there.
		DR. TRAVIS:  Yeah, yeah, yeah.  Thanks for all you’ve done for the initiative as well as just for this committee.
		DR. KILLEEN:  Well, thank you all for your engagement.
		[applause] 
		DR. PFIRMAN:  Let’s all thank Joe as well for his leadership of the committee.
		[applause] 
		[Whereupon, at 2:09 p.m., Day Two of the Advisory Committee for Environmental Research and Education meeting was adjourned.]
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