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The fifteenth meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held April 11, 2007 at the National Science Foundation in Arlington, Virginia.

Wednesday, April 11, 2007
Welcome and Introductions

Dr. Susan Stafford, Chair, called the meeting to order at 9:00 a.m.  Introductions were made.  Dr. Jim Collins, Assistant Director, BIO, is the NSF Coordinator for Environmental Research and Education or the AC-ERE.
Dr. Stafford said the next three year horizon is very exciting but challenging in that there are so many issues that the AC-ERE could address.  Instead of a subscribed agenda, the AC-ERE is being asked to provide advice to NSF as they look forward where NSF might be making investments in the environmental arena.

Dr. Alan Tessier, Chair, NSF Working Group for Environmental Research and Education (WG-ERE) said the AC-ERE membership is transitioning.  A new liaison is needed with the Office of Polar Programs (OPP) advisory committee.  Dr. Nancy Rabalais, Louisiana University Marine Consortium is a new member of the AC-ERE that was not on the membership list.  
Approval of Minutes, Old Business

The AC-ERE agreed to approve the minutes from the October 17-19, 2006 meeting via email after members had a chance to review them.
Diversity Workshop Planning

Dr. Ashanti J. Pyrtle provided an update on planning for an ERE Diversity workshop.  She provided a background on the subcommittee which now consists of just Dr. Pyrtle as other members have rotated off the AC-ERE.  A small group of individuals was convened to explore the possibility of a larger workshop.  Attendees had broad representation from K-12, undergraduate, tribal colleges, and different ethnic groups.  The group stressed the importance of having a tangible outcome from a workshop on diversity.  
A planning session was held on November 13th and 14th at the FDIC Conference facility in Arlington.  The attendees concluded that 1) a full workshop on diversity should be convened and 2) the attendees would like to help organize the workshop.  The participants realize that NSF can influence the research community and also that NSF serves as a catalyst for change but that universities would have to sustain the efforts.  Several good examples of successful programs were discussed such as Brian Bingham’s program at Western Washington University.  Broadening diversity as a criterion for award should not just be “lip service” – documented outcomes should be required and mentoring provided to Principal Investigators (PIs).  There was substantial expertise at the planning session and it is clear that everyone wants to see diversity improve in the environmental research arena.
The next steps are to organize a full workshop and a report on the outcomes.  The workshop is envisioned as a two day meeting with virtual components that would look at best practices and leverage what has been done well.  More members on the subcommittee are needed to plan this effort, a proposal needs to be crafted, and a date needs to be scheduled.  Plans are to schedule the workshop for the spring of 2008 in the Washington DC area which would allow the workshop to invite more participants from NSF and other agencies.

The AC-ERE asked about the expected outcome of a workshop.  The summary from the planning session distributed with the meeting notes listed many suggestions.  The planning session report identifies stakeholders that must be at the workshop to ensure the outcome is as powerful as possible.
Dr. John Moore volunteered to be on the Diversity subcommittee.  He works with Hispanic communities at Colorado State.  He strongly encouraged the involvement of professional societies such as ASLO (American Society of Limnology and Oceanography) or ESA (the Ecological Society of America). 

Dr. Collins suggested the group consider tying the workshop to a large national or international meeting and then inviting people to report out at the AC-ERE.
Status of 2007 and 2008 Budget

Dr. Collins provided an update on the NSF budget.  NSF is still operating under a continuing resolution for the FY2007 budget.  FY2008 has been submitted with a requested 7.7% increase and the FY2009 budget request is due to the Office of Management and Budget on September 1, 2007.  The Research and Related Activities portion of NSF’s budget was increased in FY2007.   Environmental research and education was highlighted by the OMB in the R&D Budget priorities for FY2008.  FY08 budget data were displayed by NSF Directorate.
NSF is hopeful the FY2008 budget will be passed on time.
Update on Recent NSF Environmental Activities

EON (NEON, WATER, OOI)

Alex Isern from the Division of Ocean Sciences in GEOinformed the AC-ERE about the Environmental Observatory Network (EON) Working Group, formed to coordinate the activities of three major observatory projects:  the National Environmental Observatory Network (NEON), the WATERS Network, and the Ocean Observatory Initiative (OOI).  EON is a forum to exchange information and provide a way for Program Officers to work on cross-cutting activities.  The group looked at cyberinfrastructure for Observing Systems and were briefed by the General Council on how to deal with environmental permitting, etc. They also had the NSF Assistant Directors share their vision on observing networks with the group.  

NSF recently reviewed the role of the EON working group. The EON WG plays an essential role with the Working Group on Environmental Research and Education.  They will continue to meet at least quarterly/biannually as needed.  Interaction with GEO and the international community is important as well.  Environmental observatories present a paradigm shift.  They call for long-term commitments to sites to collect uninterrupted data.  
Discussion:
· There was concern that the social sciences were not integrated into the EON activities.  Dr. Isern said the ocean observatories are a bit behind the WATERS Network and NEON projects have had workshops in the past year to focus on social and behavioral issues.  The integration of the social sciences is seen as important to the projects and specifically with NEON they have been involved since the very beginning.

· Social scientists provided input on the data being collected by the environmental observatories and they should be part of the collection process.  Dr. Collins said the NSF is working hard to keep pushing this point.

· Within LTER, social scientists are now involved in the planning.

· The WATERS Network workshop has involved social scientists from the beginning and has a social science committee and social science questions are part of the design.  A workshop funded by ENG, GEO, and BIO included Program Directors from SBE and other directorates.  A report from this workshop is forthcoming.  

· It is important to include environmental law experts in workshops such as the WATERS workshop.

Final Biocomplexity in the Environment (BE) Activities

Melissa Lane highlighted the FY2007 BE activities to include five competitions:
· Dynamics of Coupled Natural and Human Systems (CNH)
· Coupled Biogeochemical Cycles (CBC)

· Genome-Enables Science and Engineering (GEN-EN)
· Instrument Development for Environmental Activities (IDEA)
· Material Use: Science, Engineering and Society (MUSES)

Cycles (formerly CBC).  There are internal NSF discussions to determine if NSF should issue a separate solicitation or include this in core programs within NSF. A PI meeting is being considered. AC-GEO is not involved at this point.  Because the program has only existed for a few years, there is not enough information to evaluate the outcomes.   Results of cycles-related awards are beginning to be published.   As more of these awards reach fruition, NSF will have sufficient information in which to evaluate the program and determine future directions 
Sensors (formerly IDEA).  In FY2007 there was an internal GEO competition for co-funding with core NSF programs.  The next step is to distribute this funding  to relevant core programs to continue to support this research area
MUSES. This program is sunsetting.  In FY2008 ENG will have a program called Resilient and Sustainable Infrastructure (RESINS) that builds on MUSES research.  In FY 2007, two other ENG programs have been created, Sustainable Engineering and Sustainable Energy, to build on the MUSES research area.  Budgets will be similar to the MUSES program which was about $6 million per year.
International Polar Year (IPY)

Alan Tessier said that IPY activities will be underway from March 2007 – March 2008.  NSF has issued a formal solicitation with 350 projects submitted for review.  Key target areas for funding are closely related to the Biocomplexity in the Environment (BE) program.  Topics include:
· Understanding Environmental Change in Polar Regions

· Human and Biotic Systems in Polar Regions

· Education and Outreach

Environmental Genomics (EN-Gen) (formerly GEN-EN)
EN-Gen is a multi-directorate follow-on activity to BE with a focus on using molecular tools to examine interactions between organisms and their environment.  The scope is broader than the GEN-EN program.  In January 2007, 84 proposals were received and 13 submitted to IPY.
Dynamics of Coupled Natural and Human Systems (CNH)

The CNH program at NSF will continue with large awards in the range of $1.5M.  There is very strong demand and recognition of the effectiveness of this program which brings together research communities in a transformative way.  In FY2007, there was one competition and the review of approximately 80 proposals is underway.  In FY08 a joint solicitation is planned with support from BIO, GEO and SBE.  A memorandum of understanding has been signed by the these directorates making  CNH the first three-directorate standing program within NSF.  
Discussion of Future AC-ERE Activities

Dr. Stafford asked the AC-ERE to think about what they can do to be productive and position themselves to influence the FY2010 budget in the environmental research and education area.  She listed potential topics for discussion:

· Global/Environmental Change

· Ecological Forecasting

· Sustainability Science

· Green Design

· Interdisciplinary Education and Careers

· Corporate Environmental Management/Life Cycle Analysis
Discussion:

· Corporate Environmental Management is a tremendous area for research.  Firms have an impact on climate change.  Businesses have a social responsibility in the environmental arena.  Systematic research is needed.

· Green design is “popular”research.  What is the cost benefit and real environmental impact?  New AC-ERE members, will bring experience and perspectives to this area.

· Pollution prevention or re-engineering/responsible manufacturing will not be enough to answer questions of impact on a global level.  Sustainable engineering should be a focus.  The largest system is the urban system.  How can we look at engineering things that can be sustained within nature?  There are different ways of defining what is sustainable.  If defined through the current world view, there is no way we can continue as we do.  If we define sustainability from a different view, there are solutions.  Other views need to be represented and a diversity of ideas considered.
Open Discussion

Dr. Stafford asked the group to identify areas of research on which NSF should focus and clarify.  Dr. Collins asked what the AC-ERE would like to see included in the FY2009 budget.

Dr. Collins responded to a question of how the AC-ERE could integrate policy into basic research results in ERE.  He said that BIO co-funded a project with SBE that looks at theoretical, systems and biological issues relevant to society.  He suggested the AC-ERE invite the SBE Assistant Director. Dr. David Lightfoot, to meet with the group.  ERE can also encourage proposals that have policy components.  What needs to exist to address questions at this scale?  What research expertise is needed?  Does it take teams of 2-3 people or larger international efforts?  Investigators need to hear the message that it is worthwhile to step beyond disciplinary boundaries.

Several research areas were suggested:

· Urban expansion

· Engineering the anthrosphere

· Social/economic cycles that drive consumption of resources and ways to do that more sustainably

· Industrial ecology/concepts

· Program to connect agent-based and ecosystem models to ask questions and develop tools at the interface.
· Fisheries

· Research on urban environmental changes, climate and how urban planners make decisions.  Social scientists and physical scientists need to work hand in hand coupling physical systems with climate and epidemiology.
· Developing an assessment tool to gauge environmental literacy through a coupled science and education approach.

· Sustainable energy (with Math and Physical Sciences) to include stronger partnerships with the Department of Energy (DOE).
· Cyber-enabled research (i.e., new algorithms).
· Social, economic and ecological research areas need more interaction but not as “add-ons” to projects.  It has to be organic from the project start.

· Expanding and diversifying the scientific workforce.

· Mechanisms to connect educational programs (from high school to undergraduate to graduate school).  The programs should be self-sustaining in the long-term.  Examples are bridge programs for the summer after high school that are permanently funded.  
· Environmental education and awareness.

· Understanding why the gaps in math and science literacy are widening despite the fact that the U.S. is spending more per capita than any other country.  
The group discussed the challenge of capturing middle school and high school students’ interest in science and  environmental science careers.  The reward structure for research also needs to be changed.  One way may be to make Research Experiences for Teachers (RET) supplements line items on grants (rather than a separate proposal).  It was suggested that they are a way to encourage teachers and provide incentives to draw them into environmental science areas.  PIs could also be provided with a list of ways they can involve K-12 teachers in their research.
Dr. Stafford said the research areas mentioned did not seem to answer the questions about scale.  Dr. Collins suggested the AC-ERE might want to suggest a process that NSF could follow to further shape the ideas.  He summarized the issues that came out: 

· Teachers as participants on grants.   Changing the process to include the RET supplements as a line item on the proposal is one possible mechanism
· Expansion of scale to include more than just environmental impacts (i.e., ramp up CNH to a different scale).   

· More research on system level thinking in engineering is needed.  An example is Honda’s new drive train.  Although it was invented,  there is not enough platinum to build it.

· Reemphasize the need for interdisciplinary teams to ask questions.

Preparation for Discussion with NSF Deputy Director

The AC-ERE identified topics to discuss with NSF Deputy Director, Dr. Kathie Olsen.
Dr. Lightfoot recommended one be the Stern report on Economic Assumptions of Climate Change (October 2006) commissioned by Gordon Brown.  This report had a major impact in Europe.
Discussion with NSF Deputy Director

Dr. Kathie Olsen, NSF Deputy Director, said the NSF environmental portfolio is about $1B, one-sixth of the NSF budget.  The AC-ERE is an important advisory group for the NSF. Responsibility for ERE at NSF will rotate among the Directorates.  
Dr. Olsen asked the AC-ERE how they would organize NSF to meet today’s challenges.  The AC-ERE is a model committee that provides advice and promotes and emphasizes cross-Foundation activities.  NSF is working on a web site that will allow searches across all NSF activities.  Ideas for the web site and search capabilities were welcomed.  ERE and Neuroscience will be the first two pilot programs for this site.

Dr. Stafford complimented NSF on the tri-directorate initiative for the CNH program as it lends authenticity to complex and integrated solutions and shows that this approach can be done at NSF.
Discussion:

· Sustainability is important.  Engineering the anthrosphere to live within nature was mentioned, specifically with urban systems (85% of the population lives in cities).  Resources create infrastructure which creates waste.  Tradeoffs could be made in the ways we provide comfort and wealth with better ways to “metabolize” them.  CNH is a small step, but not on a large enough scale to effectively research this topic.  In the next 50 years, urban areas will double.  
Dr. Olsen suggested that the AC-ERE consider a subgroup or possible workshop/report if this is an important issue.  The questions to ask are: 1) What is the community? 2) Does the community support the activity? 3) Has the AC-ERE endorsed it? 4) What is unique for NSF?, and 5) why now?
· What is the connection between science and policy?  Some policies seem to have little or no science or economics associated with them (e.g., adoption of daylight savings time).  Is there a way NSF could better incorporate scientific data into policy and a way to study how environmental policy gets formulated to better understand the process?  
Dr. Olsen said NSF funds research and does not formulate policies.  The National Science and Technology Council formulates U.S. policies.  NSF participates on various scientific committees to help ensure that information is accurate.  NSF provides input at hearings and has close relationships with staff on Capitol Hill and the Office of Management and Budget.  Researchers pose researchable questions.  NSF invites people from Capitol Hill to attend workshops from time to time.  A larger issue is more fully integrating economics and social and behavioral aspects into research.
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· Environmental literacy for the Nation was discussed.  K-12 standardized tests show the U.S. in the middle compared to other countries with disparity by ethnicity.  The environment cross-cuts disciplines.  The AC-ERE talked about the need to first develop an environmental inventory and a standardized assessment tool.  They also talked about ways NSF might be able to better help facilitate connections between programs (i.e., research grants with the Department of Education’s TREO—Tuscon Regional Economic Opportunites, Inc.--program).  They suggested NSF consider having the RET supplement as a line item on the regular grant application rather than requiring a separate application form and process.  Other ideas discussed dealt with equity and access to higher education and the role the environment can play in increasing diversity in science.  The AC-ERE noted that questions asked are often asked by middle-class white people but need to be asked by all representative groups.

Dr. Olsen said that part of NSF’s mission is public literacy for math and science.  They are strengthening the activities in the Office of Legislative and Public Affairs (OLPA) to include internet, television, and radio.  The Division of Science and Resource Studies (SRS) can assist in developing and conducting surveys.  EHR has bridge programs to help connect NSF funding mechanisms.  Cora Marrett, the new Assistant Director for EHR, is looking to more fully integrate education with the research directorates.  
· Tensions between applied and basic research have always existed but in environmental research, the boundary is heavily blurred (e.g., Fisheries).  Do we have enough basic knowledge in environmental science to solve problems?  Cross-directorate programs can foster this type of research.  NSF seems to recognize the need for these programs, e.g., CNH.  
Dr. Olsen said OMB sees basic and applied research as very separate activities.  NSF is to fund transformative basic research, including research that crosses more than one discipline.  She asked AC-ERE if they felt NSF was structured to review cross-discipline research well.  How can NSF better manage transformative research?   She asked where NSF needs to develop new knowledge and cross-directorate approaches for the future.  NSF wants the best new activities to stimulate ideas and solutions for the Nation.

Dr. Olsen thanked the AC-ERE for meeting with her and welcomed their continued input.
AC-ERE Strategy Discussion

Dr. Stafford opened the discussion on AC-ERE Strategy by asking each member to identify three areas where ERE will need new knowledge to move a research agenda forward .Their input should be provided to Dr. Alan Tessier.  Members not present should be included in the process.
Topics for consideration by the AC-ERE for a proposed “Green Book” report are:

1. Engineer/predict/manage at the System of Systems scale for Coupled Natural and Human Systems.  John Crittenden (industrial ecology, implication of built environments and life cycles) and Gary Libecap (economics and policy) were asked to develop ideas on this topic.  

2. Interdisciplinary Research.  John Moore and Ashanti Pyrtle were asked to look at broadening participation; environmental literacy; the structure of the education system; and a more viable vehicle for RET supplements.

3. Sustainability, global change and renewable energy.  Cynthia Burrows was asked develop ideas on this part.  Susan Stafford and Joe Travis will develop a section on a new paradigm of doing and managing transformative interdisciplinary science. 
4. The next steps will be to share the tasks with the entire AC-ERE and then once collected, share the compiled list of research areas with all AC-ERE members.  Suggestions on how to organize the issues for presentation at the October AC-ERE meeting are welcome.

Dr. Collins said the WG-ERE and NSF can support this effort in a variety of ways – subgroups, meetings, etc.  They can also invite distinguished speakers for the next AC-ERE meeting.  At the October AC-ERE meeting, the group will start to build an outline on how ERE should move forward.
Wrap Up
Dr. Tessier asked for feedback on the AC-ERE meeting format.  The members liked the open discussion and felt the ideas presented were inclusive.  There is significant common ground among the members and they heard similar discussions in other advisory committees.
The WG-ERE has three task groups:  EON, Managing for Transformative Research, and Sustainability.  The activities of these groups reinforce the discussions of the AC-ERE. 
Dr. Tessier noted items for future AC-ERE meetings:

· LTER: Integrative Science for Society and the Environment

· Cyberinfrastructure Vision for 21st Century Discovery

· Transformative Research
Jarvis Moyers, Acting Assistant Director for the Geoscience Directorate said the AC-GEO is preparing a vision document for the geosciences.  The draft will be available to the AC-ERE in October 2007 and will include many of the issues discussed at the AC-ERE meeting.

Dr. Tessier said that the October 2007 AC-ERE meeting dates overlap with the GEO and BIO Directorate advisory committees.
With no further discussion, the meeting was adjourned at 3:40 p.m.

AC-ERE ACTION ITEMS
· NSF is working on a web site that will search across all NSF activities.  Ideas for the web site and search capabilities were welcomed.

· Invite Cora Marrett, Assistant Director, EHR to meet with the AC-ERE.

· Invite David Lightfoot, Assistant Director, SBE to meet with the AC-ERE.

· Each AC-ERE member (even those not present) will identify three areas where ERE will need new knowledge and research areas to move forward.  Their input should be provided to Dr. Alan Tessier.
· Once collected, the compiled list of research areas will be shared with AC-ERE members.  Suggestions on how to organize the issues to present at the October AC-ERE meeting should be sent to Dr. Stafford via e-mail.
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