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The first meeting of the Advisory Committee for Environmental Research and Education (AC-ERE) was held on October 11-12, 2000, at the National Science Foundation in Arlington, Virginia.

Wednesday, October 11, 2000

Welcome and Introductions

The meeting was called to order at 8:35 a.m.  Dr. James P. Collins, convener, welcomed everyone to the meeting.  Dr. Margaret Leinen, Assistant Director for Geosciences (GEO), introduced Dr. Marge Cavanaugh, who has played an coordinating NSF environmental activities.  The Environmental portfolio at NSF is very broad and exciting.  NSF is trying to establish a mechanism for management of this portfolio. The Advisory Committee for Environmental Research and Education (AC-ERE) will provide advice to NSF about its entire environmental agenda.  They will also provide advice on the Biocomplexity in the Environment initiative.  The AC-ERE members are made up of representatives of NSF Directorate advisory committee members and other individuals chosen for their interests.  There are still some vacant slots; input from participating members on the types of persons to fill these positions would be welcome.

Dr. Leinen, ERE Coordinator, summarized the agenda items and briefly reviewed the NSF budget.  Members were asked to introduce themselves and share their current research activities. It is a diverse group with a wide range of interests.

Charge

Dr. Rita Colwell, Director of the National Science Foundation, presented the charge to the AC-ERE.

The AC-ERE occupies a unique position among NSF’s various advisory bodies.  It will provide an important means of contact with the expanding and changing scientific community represented by the many pursuits in the Foundation’s environmental and education activities.  The charge to the AC-ERE is to:

· Provide advice, recommendations and oversight concerning support for the NSF’s environmental research and education portfolio.

· Be a base of contact with the scientific community to inform NSF of the impact of its research support and NSF-wide policies on the scientific community. 

· Serve as a forum for consideration of interdisciplinary environmental topics as well as environmental activities in a wide range of disciplines.

· Provide broad input into long-range plans and partnership opportunities.

· Perform oversight of program management, overall program balance, and other aspects of program performance for environmental research and education activities.

Dr. Colwell thanked the individuals present for their willingness to serve on this new Advisory Committee.  She asked them to take a fresh look at environmental research and education.  The biggest, most exciting scientific questions are at the interfaces of traditional disciplines in emerging areas like biogeochemistry, computational ecology, environmental genetics and environmental valuation. NSF will look to the AC-ERE for advice about intellectual priorities and infrastructure.  Resources are also needed to make this happen. NSF funded $50 million for the Biocomplexity in the Environment Initiative in FY 2000. Dr. Colwell noted that NSF would be reporting the deliberations of the AC-ERE to the National Science Board at the end of October 2000.

The AC-ERE asked several questions about the potential for an increase in the NSF budget.  The National Science Board’s Environmental Task Force report calls for $1 billion in funding over the next five years.  Is that realistic?  Dr. Colwell noted that NSF has strong bipartisan support from Congress.   

Advisory Committee Guidelines

Mr. Charles S. Brown, Office of the General Counsel, outlined issues related to conflicts of interest, representation issues and the Federal Advisory Committee Act.  Advisory committee members are considered special government employees and as such many of the conflicts laws apply to members.  A document was distributed that outlined these laws.  

Background on Recent NSF Environmental Activities

Dr. Leinen stated that the effort to bring together the environmental interests of the National Science Foundation has been going on for some time.  NSF established an internal working group for environmental research and education (WG-ERE).  They have been grappling with interdisciplinary issues and providing ways the various directorates in the NSF can work together in this area.  They have also worked to put together some thematic material.  Several members of the WG-ERE presented background activities within NSF that have led up to the current Environmental Portfolio.

Dr. Herman Zimmerman, Director, Division of Earth Sciences, provided a background on the Life and Earth’s Environment (LEE) program, which was an NSF theme from January 1998 through August 1999.  The LEE working group was charged with developing a framework to define the theme and to suggest a management strategy for the portfolio. He reviewed several of the activities and sub-themes that were identified in LEE.  The LEE report was provided to NSF in August 1999.  Biocomplexity was a term that came out of the report.  The report also recommended an environmental office within NSF and internal and external advisory committees.  In response to the LEE report and the NSB report, NSF has established the Environmental Portfolio under the Assistant Director for Geosciences, with senior staff (Marge Cavanaugh) assigned to support it, and advice provided through internal and external advisory bodies. The group felt that the office should be directly involved in program management.  

Dr. Penny Firth, Division of Environmental Biology, Directorate for Biological Sciences (BIO), was the Executive Secretary for the National Science Board’s Environmental Task Force that was established in August 1998.  She reviewed the activities of the Task Force leading up to their final report.  The group did an extensive literature review, held hearings, and invited comments from a broad range of people and organizations.  The final report was approved February 2, 2000.  She reviewed the elements of the report and the recommendations made.  Key recommendations included increased funding over the next five years.  

Dr. Grace Wyngaard, Director, Division of Integrative Biology and Neuroscience, BIO, reviewed the charge and visions for the Working Group for Environmental Research and Education (WG-ERE), which was formed in response to the NSB Environmental Task Force report.  The group was charged with:

· Gathering information on and developing a framework for NSF environmental activities,

· Recommending a five-year strategic plan for the Environmental Research and Education (ERE) Portfolio, and 

· Providing communications support internally at NSF and externally to other agencies and groups.

Dr. Wyngaard reviewed a graphic showing the “vision” and the various components of the Environmental Portfolio.  Dr. Leinen commented that at a recent workshop on Ecology and Economics where she presented the Environmental Portfolio, the social scientists felt the social dimension needed to be strengthened.  

Dr. Thomas Baerwald, Senior Science Advisor, Division of Behavioral and Cognitive Sciences, Directorate for Social, Behavioral and Economic Sciences (SBE), summarized the outcome of the three listening sessions held by the WG-ERE in mid-April. Although the sessions specifically invited Program Officers, they were open to anyone in the Foundation.  The WG-ERE tried to encourage discussion through pointed questions about kinds of research, approaches, and new strategies for investing in addition to thoughts on the management process.  Points made as a result of these discussions included: 

· Topics of special interest cover a wide range of system scales.

· Program Officers should be involved from the start.

· Division Directors expressed concern that increased funding for this effort would stress NSF programs if additional staff were not added.

The Biocomplexity in the Environment (BE) Initiative just completed a second competition, which had a broader scope than the first competition.  Sixteen large awards were made as well as fifty-three small incubation awards.  Funded projects had a heavy emphasis on quantitative analysis and models. Participating staff agreed that continuing to add this to existing work without additional support would result in burnout.  The success of the BE Initiative was in part due to strong communication across directorates and careful selection of reviewers.  Program Officers who got involved were volunteers and resources were common resources.  

Dr. Leinen added that there are other programs within NSF, such as the Information Technology Research (ITR) Initiative, that are interested in the complexity of systems and how they are integrated.  NSF is also starting an initiative in Mathematics.  Discussions have taken place on ways all these initiatives can involve other areas of complexity.

Dr. Donald Burland, Executive Officer, Division of Chemistry, Directorate for Math and Physical Sciences (MPS), noted that complexity is an issue at various scales.  One of the purposes of the Biocomplexity Initiatives is to link complex systems.  Dr. Burland discussed plans the WG-ERE is working on to implement the recommendations from the National Science Board, which include:

· Development of new communities (people who are not currently working together)

· Development of New Technologies

· Identification of New Methods of Collaboration.

Dr. Burland noted the Working Group is trying to develop concrete plans for 2001.

What percent of new money will go for special named environmental initiatives and what will go back to the directorates?  Dr. Cavanaugh noted that the WG-ERE has talked about this and the plan is for approximately half of the funding to go to the larger initiatives and half to the smaller initiatives within the core disciplines.  Dr. Leinen added that each directorate would make decisions about how much would go into their specific programs.  The intention is to ensure that the core disciplines remain strong at the same time NSF is investing in initiatives. 
One AC-ERE member asked about efforts to link ERE with education and diversity. Dr. Cavanaugh noted that this is one of NSF’s biggest challenges.  The WG-ERE is looking at ways to partner with programs such as IGERT, Research for Undergraduate Institutions (RUI) and Research Experience for Undergraduates (REU) in order to broaden participation. The EHR Directorate will be contributing to the funding for FY 2002.  There is also a need to look at new programs that might be necessary to address the problem of education and diversity.  Undergraduate institutions and community colleges can play a very important role in helping to bring about change. 
If, in fact, environmental engineering and science falls behind other research areas in the diversity of the researchers and students, Dr. Jackson, AC member, requested the AC-ERE collect more information so that they can be informed about and address the problem. The problem is not only relevant to diversity, but also in getting everyone interested in environmental research. 

Speaker

Dr. James Kay, University of Waterloo, gave a lunchtime presentation on “Complex Systems Theory and Ecosystem Approaches.”  He demonstrated several models for systems: linear, non-linear, attractors/flips and feedback loops.  Models cannot determine the ecologically preferred “right” state for an ecosystem.  He used a pendulum to demonstrate that the ability to forecast and predict is always limited – particularly for ecosystems.  Next he shared an illustration of a local community’s watershed/ecosystem to demonstrate hierarchies (scale, type and nesting) and how different researchers think at different levels.

He provided examples of the model for social and ecological systems called the Self-Organizing Holarchic Open (SOHO) conceptual model in which the self-organizing system (dissipative process and dissipative structure) are put into the context of the physical environment and flows.  One of the key points in his presentation was that in ecological systems, you have to deal with irreducible uncertainty and the reality that life is a tradeoff.  It is about possibilities, not predictions, and adapting as the situation unfolds.  The challenge is to bring together all the players (governments, monitoring and management) to work toward development of a socio-ecological system description.  

Dr. Leinen thanked Dr. Kay for his presentation.

Continued Discussion of Background for ERE

Dr. Polly Penhale, Program Director, Polar Biology and Medicine, Office of Polar Programs, and lead manager for the Life in Extreme Environments (LExEn) program, remarked on external advice and international activities.  There are a number of formal mechanisms within the U.S .Government for internal advice.  Two subcommittees of the National Science and Technology Council's (NSTC) Committee on Environment and Natural Resources hold the most interest to NSF:  the Subcommittee on Ecological Systems and the Subcommittee on Global Change Research.  Long-range planning efforts are described in annual program guides.  There is also a Committee on International Science, Engineering, & Technology that has moved to a more thematic approach.  Two activities under discussion that are of interest to NSF are “water as a trans-boundary issue” and “capacity building in biotechnology.”  The U.S. Agency for International Development (USAID) has been in discussions with Dr. Leinen to help establish environmental management practices for developing countries.  NSF has also been in discussions with the World Bank with the aim of strengthening research capacities in developing countries.  

Ms. Melissa Lane, Staff Associate for Information Management, GEO, provided an update on plans to promote NSF supported environmental activities. Dr. Leinen and members of Congress have met to discuss programs. NSF and other agencies have been in contact with the Department of State and the International Science Advisors in several other countries.  On the domestic front, NSF plays a role in the Committee on Environmental and Natural Resources (CENR).  NSF also is represented at various society meetings.  The WG-ERE has talked about possible national workshops to inform the community about ERE.  There is an ERE web site that lists the various environmental programs at NSF and the Biocomplexity Initiative.  

Ms. Pamela Green, Program Analyst, Budget Division, provided an overview of environmental spending.  In FY 2000, $650 million was funded for environmental research.  The FY 2001 request for the environmental portfolio is $800 million with $136 million for the Biocomplexity in the Environment initiative.  NSF is in the final stages of developing the FY 2002 request for submission to the Office of Management and Budget (OMB).  They will be taking into consideration the recommendations of the National Science Board in making the request.  As funding for the Environmental Portfolio increases, NSF is also paying attention to the core funding.  They are optimistic that the Environmental Portfolio will grow to the level necessary to get the tasks done.  Dr. Leinen explained that the initiatives would not grow indefinitely.  They are likely to be more finite – to cover a five-year period and then be replaced by new initiatives.  One of the goals is to try to build the capability and the culture to keep doing interdisciplinary research.  This led to a decision to divide the ERE funds within the Directorates between cross-cutting themes and core research.

The AC-ERE discussed the need for sustained funding of NSF’s environmental portfolio.  Research projects need to go beyond one year.  NSF is looking for guidance from the AC-ERE in the strategic planning process that will lead to increased funding levels.  When asked how the NSF Environmental Portfolio has been received in other agencies, Dr. Firth responded that there is excitement and strong interest in the activities that NSF is undertaking. 

Other members from the WG-ERE not present included:  Dr. Frances Li, Division of International Programs; Dr. Herbert Levitan, Division of Undergraduate Education; Dr. Richard Adrion, Directorate for Computer and Information Science and Engineering; and Dr. Bruce Hamilton, Directorate for Engineering.  Dr. Collins thanked the WG-ERE staff for their presentations and for getting the Environmental Portfolio and Biocomplexity in the Environment initiative as far as they are today.

BE Initiative and the ERE Portfolio

Dr. Leinen listed three characteristics of Biocomplexity:

· High potential for complex, non-linear behavior

· Includes life science or social science or is justified by them

· Highly interdisciplinary

She reviewed the initiative funding and budget from FY 1999 to FY 2001.  The emerging five-year goals were reviewed and graphics displayed showing how the BE Initiative relates to the entire ERE Portfolio.  The portfolio can be described as having three major areas: Global Environmental Change; Environment and the Human Dimensions; and Biodiversity and Ecosystem Dynamics.

The relationship of the initiative and the entire portfolio with the Information Technology Research initiative is a critical piece.  Several Internet developments are already underway such as continuous high bandwidth, pervasive wireless access, cyber-extension (devices interact automatically and securely), and HiFi 3D presence.  As a result, she anticipates an "observations revolution.”  Another area is nanotechnology research.  Researchers should be putting this kind of technology to work for environmental science.

Dr. Leinen displayed potential themes for the FY 2001 Biocomplexity in the Environment competition.  Research platforms such as NEON (National Ecological Observatory Network) and ISEC (Integrated Science for Ecosystem Challenges) need investment.  She encouraged the AC-ERE to think creatively about what needs to be in the Environmental Portfolio, in addition to those things that appear to be quite clear.

The AC-ERE members talked about needed efforts in incorporating high schools and undergraduates into environmental research and education.  Other programs within NSF, such as the Long-Term Ecological Research (LTER) program, have outreach components for K-12.  There is an opportunity for the AC-ERE to encourage NSF to make sure that the second criterion, relevance to society, is emphasized in proposal evaluation.  There is also an opportunity to introduce modules that show how things are interconnected (interdisciplinary) through hands-on learning and programs to teach the teacher.  Dr. Kay provided examples of programs, such as the Green River Initiative, where participating high schools are assigned an area of the watershed to monitor and all the schools are interconnected on the Internet.  Undergraduates at universities organize the high schools and they are actively involved in management and learning.  There is also a similar program called Green Cities at NASA that measures surface temperature.  Dr. Pfirman noted that it seems like the most successful outreach efforts are those that have a designated coordinator.  Smaller grants don’t have resources to do this or may run out and start to lose the connections they have made.  

Elements of Strategic Planning

Dr. Marge Cavanaugh noted that the WG-ERE is in the beginning phase of strategic planning and would like to have the AC-ERE involved.  Typically the steps are to develop a vision statement, identify competition/partners, and then move into goals and planning.  The WG-ERE vision emphasizes a systems/holistic approach to understanding the environment.  Still, this effort to understand a grand process involves activities at the disciplinary level.  The group is looking at ways to engage the NSF staff in this effort so they can take ownership of the vision.  Environment issues cross the traditional disciplinary lines and need to involve everyone.

The goals for the WG-ERE were revisited.  They include an emphasis on strategic enabling technologies; incorporation of human and societal factors; integration of environmental systems with different scales; and infrastructure to support environmental activities (see list on page 11).

Dr. Cavanaugh asked the AC-ERE several questions related to implementing the goals:

1. External advice:  How can the WG-ERE get good advice from the scientific community?  What other exchanges among federal agencies should NSF be looking at?

2. Internal advice:  The WG-ERE has had listening sessions and intends to continue those.  They also involved about 50 program officers in developing program announcements and gathered groups together.  Are they missing anything?

3. Program Development:  What specific programs should be developed?

4. Program Management:  How should interdisciplinary reviews be conducted?  This is also where reporting, oversight and outcomes fall.  The charge to the AC-ERE calls for some oversight responsibilities.  

5. Outreach:  How can NSF be proactive in communicating with the community? Should they be thinking about a publication or some other way to communicate with the public?
The draft vision statement for the Biocomplexity in the Environment Initiative was shared with the AC-ERE.

The Biocomplexity in the Environment (BE) Initiative will strengthen NSF’s ERE Portfolio by promoting a systems approach to understand the environment, to predict environmental change, and to develop approaches to avoid environmental harm.

This systems approach recognizes the need for component and integrative research, synthesis and modeling, and informing and educating current and future generations.
The AC-ERE reviewed the vision statement and made suggestions for some wordsmithing.  They felt that NSF needs to clarify whether they are talking about Biocomplexity in the Environment or the entire Environmental Portfolio.  Some AC members thought the vision statement expressed their own vision for the ERE Portfolio. There should be clear links between the vision statement and the goals.  More attention should be given to the engineering and social science components since they are the implementers. Dr. Leinen responded that, in the sense of strategic planning and outreach and education, the WG-ERE is concerned about both the BE initiative and Environmental Portfolio. It is important for both the AC-ERE and WG-ERE to focus on the Environmental Portfolio as a whole, beyond the sum of the activities within each Directorate. 
Best Practices for AC-ERE

Dr. Collins noted the goal of this session was to look at ways the AC-ERE can be most effective. The AC-ERE members were asked to provide thoughts on best practices for the new committee:

Dr. Jackson recommended that the AC-ERE add minority scientists in the environmental field.

Dr. Collins asked questions on ways the AC-ERE’s advice can be most effective.  There is a sense that the culture needs to change but how can that be done?

· One idea was to help change the culture by the program solicitations that are distributed.  BE is one of the larger programs.  NSF should state the goals clearly and enunciate the kinds of disciplinary programs that are appropriate and the researchers will have to respond.

· Case studies should be provided to demonstrate ways to address issues that have not been successfully dealt with before.  

· The university practices need to be impacted to bring about change (i.e., tenure programs).  Faculty could be rewarded based on collaboration with other disciplines.  There should be programs to reward junior researchers.  Another suggestion was to require that one chapter of the student dissertation be written in collaboration with a student from another discipline.  NSF needs to have a long-term plan so there is an incentive for universities to gear up and respond to this culture change.

Dr. Allen asked what kind of influence the AC-ERE has over the Environmental Portfolio.  Dr. Leinen noted that as time goes by, they would hopefully play a role in bringing to NSF’s attention the research opportunities in the field.  The AC-ERE can have a strong impact by highlighting opportunities that NSF is missing.

Dr. Collins noted that various advisory committees work in different ways.  Some rely on the programs to bring ideas to them and they tweak them, or they can give prior feedback to the ERE and have subommittees to look at specific issues. 

In conclusion, the group felt the AC-ERE should comment on the five goals, the vision statement, and the implementation strategy for the BE Initiative. Also, because BE is of substantial size, the AC-ERE supported the need to add additional staff.  

Linking Interdisciplinary and Disciplinary Science and Engineering

Dr. Cavanaugh asked the Assistant Directors or their representatives to introduce themselves and take this opportunity to present their concerns and issues to the AC-ERE related to the Environmental Portfolio and/or the Biocomplexity in the Environment Initiative.

Dr. Louis Martin-Vega, Acting Assistant Director, ENG, presented the Engineering Directorate’s interests and perspectives.  About one-third to one-half of ENG’s environmental investment is in the Division of Bioengineering and Environmental Systems.  In other divisions, they have been engaged for a number of years in environment-related activities.  ENG has a strong interest in systems integration.  The Division of Chemical and Transport Systems is doing joint work with EPA.  The Division of Electrical and Communications Systems is looking at environmental aspects of power generation.  Dr. Martin-Vega shared several examples of ENG division ties to environmental research.  There is already a financial stake and a research interest/commitment.  There are research projects that need to be done at a broader level that can’t be addressed to the degree they would like to at the Division level.  ENG is interested in the Grand Challenge issues and in human and societal impacts.  In summary, ENG is eager and ready to participate NSF-wide.  

Dr. Polly Penhale, representing Dr. Karl Erb from the Office of Polar Programs (OPP), noted that OPP has had a long tradition of environmental research.  OPP looks forward to interacting with other directorates in finding a way to bridge the gap between research in extreme conditions and other disciplines at NSF.  Topics include:  The Role of Polar Regions in Global Climate Change, The Role of Polar Oceans in the Global Carbon Cycle, and Polar Genomics.  Polar environmental research is well poised for international collaboration.  There are also educational opportunities because of the excitement about polar research and its ability to engage people.  OPP sends teachers to the Antarctic and the Arctic who then work with high schools back in the United States.  Challenges include year-round access to Polar Regions, attracting young researchers, lack of a basic data framework, and difficulties in accessing certain sites such as the Russian Arctic.

Dr. George Strawn, representing Dr. Ruzena Bajcsy, Computer and Information Science and Engineering Directorate (CISE), noted that CISE is also supportive of promoting and participating in interdisciplinary research.  The ITR Program is interdisciplinary and funded $90 million last year.  Dr. Strawn highlighted some of the points made in the President’s Information Technology Advisory Committee (PITAC) report that helped shape the solicitation for FY 2000 and FY 2001.  He shared examples of activities that have been funded by CISE.  CISE is looking forward to an array of interdisciplinary and cross-disciplinary programs.  

Dr. Judy Sunley, Acting Assistant Director for Education and Human Resources (EHR), pointed out that K-12 education and environmental research have been actively engaged for a long period of time.  Studies consistently find that U.S. students do well in areas of life sciences, earth sciences and environmental sciences while they do poorly in other areas.  Mathematics education has taken many examples from the environment because it is easy to relate to.  EHR has been a partner in the Global Learning to Benefit the Environment (GLOBE) program, providing much of the resources for the education portions of this activity.  They are interested in participating in the BE Initiative and in the discussions concerning the environment.  EHR does not have a program in that area.  How do you target one area when you have to cover all areas in your education program?

Dr. Machi Dilworth, representing Dr. Mary Clutter, Directorate for Biological Sciences (BIO), noted that the relationship between BIO and the Environmental Portfolio is clear.  It is also timely - with the advent of genomics and bioinfomatics, we are moving toward a systems approach.  Dr. Dilworth reviewed several programs that BIO jointly funds with other groups at NSF.   BIO has a history of incorporating other disciplines that help us to understand how the life process works.  They look forward to working with everyone in the Foundation and the community in the area of environmental research.

Dr. Norman Bradburn, Assistant Director, Social, Behavioral and Economic Sciences (SBE), said that SBE often has difficulty in being interdisciplinary.  The environmental area is one that has appeal for pulling together many of the social sciences.  Sometimes the difficulty is getting people to understand not only the problem, but also the different perspectives.  Recommendations from a recent conference on Nature and Society coupled social and ecological systems.  Another area where SBE and environmental research can work together is in risk assessment and decision-making.  Dr. Bradburn summarized several SBE activities related to the environment.  Efforts need to be made to transform the way of thinking about social sciences.  Instead of looking at the impact on humans as an afterthought, we should be looking at the impact of the environment on humans.  

Dr. Adriaan De Graaf, representing Dr. Robert Eisenstein from the Directorate for Mathematical and Physical Sciences (MPS), provided a brief background on the five divisions in MPS:  Physics, Chemistry, Astronomy, Materials Development, and Mathematics.  He shared a few examples of research activities from each division related to the environment.  The Molecular Environmental Science Institute addresses environmental problems at the molecular level.  The environment also plays an important role in nanoscience and technology.  It is clear that problems in the environment are very complex and that solving them will require partnerships with other agencies and organizations.  Industry should also be considered as partners.  The environment is going to be very important to industry and vice versa.  The environment does not recognize international boundaries, so international partnerships should be enhanced.  MPS looks forward to working with the ERE program.

Dr. Joseph Bordogna, Deputy Director of the National Science Foundation, was asked to provide closing comments.  In order to cross discipline boundaries, trust is needed and it will take time to get there.  Environmental issues stretch across every discipline.  The challenge before NSF and the AC-ERE is finding ways to enable this to happen.  It seems to be easier to cross boundaries in industry than in the university setting.  There are a number of people at NSF with experience in the environmental area and investment in this area is crucial.  Dr. Luthy added that in addition to trust, each discipline has to have an appreciation for the other disciplines.  This can present very interesting and challenging questions.  

With no further questions or comments, the meeting was adjourned at 5:43 p.m.

Thursday, October 12, 2000

The meeting was reconvened at 9:05 a.m.

The AC-ERE identified four items to try to address in the remainder of the meeting:

· Provide comments on the BE initiative vision statement, 5-year goals and theme areas

· Look at recommendations made in the Nature and Society Report

· Revisit Outreach and Trying to Build Community

· Look at recommendations in NRC and NSB reports.

Best Practices for Interdisciplinary Review

The AC-ERE discussed best practices for interdisciplinary review of proposals in the environmental education and research field.  

1. How can a review process be constructed and reviewers identified to best evaluate the intellectual breadth of a proposal?

· NSF is going to have to pick the “first” panelists very carefully and have them participate for more than one time to build a community of thought so it doesn’t vary too much from time to time.

· Assembling a panel representing all disciplines doesn’t always work.  The panelists need to be committed to interdisciplinary work.

· NSF needs to be very clear on the evaluation criteria for these multi-disciplinary proposals and clearly communicate those criteria to the panel.  

2. For an institution like NSF that is organized along disciplinary lines, how can organizational barriers of discipline structure be reduced?

· There is a cultural issue.  Program Managers need to be motivated to give an interdisciplinary proposal a fair review compared to a disciplinary proposal.
· It was suggested to have funds set aside for interdisciplinary proposals to help facilitate the review/consideration of such proposals.
3. Where should an interdisciplinary proposal be sent?

· The NSF administrative structure has to be clear where to send interdisciplinary proposals. This will be most important for the non-solicited proposals; not as important for focused initiatives such as BE.

Dr. Leinen responded to questions about the budget requests for the ERE portfolio.  There are three classifications of funds:  core; “fenced” BE funds; and “unfenced” BE-like activities.

Review of Vision and Outcomes Statements for the BE Initiative

Vision Statement

The AC-ERE reviewed the vision statement for the Biocomplexity in the Environment Initiative.  They provided suggested rewording as noted:


The Biocomplexity in the Environment (BE) Initiative will strengthen NSF’s ERE Portfolio by promoting a complex systems approach to understand the environment, to predict environmental change where possible, to develop strategies for dealing with uncertainty in environmental change, and to develop approaches to avoid and mitigate environmental harm and inform decision making.

This systems approach recognizes the need for component and integrative research, synthesis and modeling, and informing and educating current and future generations.
Five-Year Outcome Goals

The emerging five-year outcomes for the Biocomplexity in the Environment Initiative developed by the WG-ERE were presented, as follows:

· New theories, methods, and computational strategies for modeling complex systems

· Integration of environmental systems research across fields and across temporal and spatial scales, for example, from genomics to systems ecology

· Strategic enabling technologies for environmental research

· Incorporation of human and societal factors into environmental science and engineering

· Infrastructure to support environmental activities 

In reviewing these targets, the following comments were made:

· A suggestion was made to include “and protection” in the bullet for strategic enabling, though this may conflict with EPA’s mission to protect the environment.  The objective is to look at ways to bridge the gap between the ecological community and engineers.  

· Make sure to include tools (in line with people, ideas, tools).

· Bullet 1 – There was some concern about use of the word “modeling” which is often interpreted as simulation modeling.  Can we change to “formulating” or “describing” instead of modeling?  Rewording was suggested as: “New theories, methods, conceptual and computational models strategies for understanding conceptualizing and modeling complex systems.”  Conceptual models and model evaluation should be included in the more detailed description, and added in theme areas.  

· Bullet 2 – The group suggested inserting engineering and ecology as an example.  “Integration and synthesis of environmental systems research across fields (e.g., Ecology and Engineering) and across temporal and spatial scales (e.g., from genomics to systems ecology).

· Bullet 3 – The group noted NSF might insert “integrated" or "cross-discipline” in the language.  Another suggestion is to make sure there are examples provided in the Solicitation.  Suggested replacement of Bullet 3 to read “Development of new tools, along with innovative applications of existing tools, for cross-disciplinary environmental research.”

· Some members of the AC-ERE would like to see the goals address decision making as well.  If these goals will be used for GPRA, it might be hard to determine success in terms of decision making.  The group came to consensus that they mean decision making in the context of the need to determine how this information feeds into the decision making process.

· Bullet 4 – Add “Integration of human, societal and ecological factors into environmental science and engineering.”

· Bullet 5 – It was suggested to expand/explain more (International, Educational, etc.)  An important goal is to establish formal networking with people who are doing this kind of research.  It is meant to reference educational activities, international activities, partnerships with other federal agencies, shared research facilities, etc. 

BE Competition Theme Areas

The Biocomplexity Competition theme areas were presented to the AC-ERE for comment.  It was emphasized that these will be used in a competition and would form the basis for a multi-year program.

· Dynamics of coupled social and natural systems

· Biogeosciences

· Advanced modeling and simulation of complex systems

· Genome-enabled environmental science

· Next-generation environmental instrumentation

The group shared the following comments and concerns:

· In the past, the BE solicitation did not have any awards for Engineering.  It needs to be clear that there is an opportunity for engineering.  

· The solicitation should be shaped in a way that people who were declined previously might see a chance to resubmit.  Dr. Cavanaugh commented that the WG-ERE felt that people who had submitted last year would be covered by this list of themes.  The themes would help to focus and give more direction to the community.  She asked if this competition should be open without themes. The AC-ERE could see some challenges in that people might overlap with more than one theme.

· One suggestion was to review themes and see how they fit with goals to identify any gaps.

· It was suggested that the WG-ERE develop a proposed list of themes for the “unfenced funds.” 

· Some members felt that the theme areas are missing the mark of capturing the interdisciplinary activities and that the themes didn’t capture the excitement of the goals.

Dr. Cavanaugh concluded that with the input from the AC-ERE, the WG-ERE would revisit the themes.

External Advice and Building Partnerships

Dr. Leinen noted that getting external advice from the community as a whole is difficult when it is as broad as the environment.  They are working to communicate both from the standpoint of informing the community about opportunities and engaging them in dialog.  The WG-ERE is looking for ideas from the AC-ERE on how to make sure communities know about the environmental portfolio.  Some strategies being pursed are:

· To ask Dr. Leinen and Dr. Cavanaugh to speak at association meetings such as the American Geophysical Union.

· To develop materials that can be distributed to the research communities (for example, nanotechnology developed a five-page brochure targeted at Congressional staffers)

· To engage people who would be operating at the level of local environmental managers and planners, NGOs, etc.

Dr. Kay suggested some strategies they are using at professional meetings include:  1) organizing full day to day-and-a-half sessions that are very structured.  The first half is on theory and the second half is on case studies.  People seem to be drawn in if they can get an international group together to talk about theoretical issues and case studies.  2) Panel sessions.  Of time allocated, half was for discussions with the audience.  3) Network for ecosystems sustainability and health.  Trying to set up a web presence where international people can discuss and exchange ideas via the web and occasionally get together.  Dr. Kay volunteered to help in organizing some of these ideas.

Another approach is to find the interdisciplinary societies and let them know NSF is interested in them.  They are harder to find, but the group suspects that if NSF connects with them, the results would be dramatic.  A few examples included the Embryonic Society for Industrial Ecology and the National Association of Environmental Professionals.  Another suggestion was an article sponsored by NSF or the AC-ERE that would reach a wide audience, such as in National Geographic.

Dr. Leinen and Dr. Cavanaugh talked about specific groups they were trying to work with:

· Interagency Partnerships:  The strategy has been to talk to other agencies so they are aware of what NSF is doing and work to develop a mechanism to talk with them regularly about this.  There is an existing committee on Global Change Research.  NSF has been talking with agencies about the importance of developing an interagency group that would talk about biocomplexity/system approaches. Dr. Leinen has met with several agency heads including EPA, ONR, NASA, DOE, State, and USAID.  The response has been positive.  

· Mission Agencies:  In many cases the stakeholders for NSF’s research results are the mission agencies.  How can NSF aggregate those interests and identify where we need to do more basic research?  They have talked about developing workshops that would bring together stakeholders in mission agencies, mission agencies, and NSF. 

· International Partnerships:  NSF has talked with counterparts in Great Britain, France, Germany, European Union, and Japan about the Environmental Portfolio and BE.  Dr. Leinen has given talks at the Japanese Science and Technology Administration and several talks in Europe.  This has led to discussions and a potential MOU with Japan for research in biocomplexity, and discussions with the European Union for environment and sustainability.  NSF is talking about an exchange of scientists to help identify areas of interest for collaboration between Japan and NSF.  In the European Commission, they are discussing exchanging Program Managers for a week and creating an implementing agreement.  It would be quite an accomplishment to meet a goal of developing a joint solicitation.

The group asked about efforts to work with Mexico and Canada.  Dr. Leinen noted she has tried to meet with the Canadian Environment Minister for the past couple of months but it has not happened yet.  She was in Mexico for a meeting of the Inter-American Institute for Global Change Research and met with the environment minister for Mexico while there. 

Committee Business

Dr. Collins asked the AC-ERE for messages they want to raise with Dr. Bordogna.  Suggestions were:

· Issue related to balance in the BE competition

· NSF does have a charter that supports decision making on a national level – in the environmental area.  NSF needs to support this decision-making effort. 

· Strategies for developing more diversity in the environmental community

· Strategies for developing K-12 education agenda

· Strategies for addressing disparities across different disciplines (ecology and engineering)

· Strategies for developing international cooperation

· Staffing issues: the BE initiative has grown about as far as it can; additional staffing would be important in moving this further.

· What would be the increases after this?  Since only 5% of the BE proposals were funded, it sends a message that more funds are still needed.  Not all AC members felt that increased funds should all go to BE; would want to review recommendations in Nature and Society and NRC reports to see areas listed.  

· The AC-ERE feels a strong need for an extra AC meeting this year.

Meeting with Deputy Director

Dr. Joseph Bordogna, Deputy Director, NSF, was introduced to the AC-ERE members.  He briefly reviewed the NSF Strategic Plan with the group.  The Government Performance and Results Act (GPRA) is law, but also provides a forum for strategic planning.  He reviewed the various documents required with the budget requests:  Strategic Plan, Performance Review, and Financial Statement.  

Dr. Bordogna shared the NSF vision “Enabling the Nation’s future through discovery, learning, and innovation…”.  NSF does well at the integration of education and learning.  Innovation comes from things such as the Small Business Innovative Research (SBIR) Program.  Having social sciences at the front end of research is important.  Innovation is part of what NSF does, not applied research.  NSF needs to stay at the frontier and couple with other venues.  If NSF does well showing there is an outcome, they’ll get more funding to spend for research on the frontier.

NSF’s strategic goals are people, ideas and tools.  Dr. Bordogna shared examples of each area.  A graphic illustrated the NSF Budget Strategy, which is to strengthen core activities and support major initiatives while working to identify unmet opportunities and diversify the portfolio.  He continued to stress the importance of funding research that is at the frontier.  The four NSF initiatives are Information Technology Research, Biocomplexity in the Environment, Nanoscale Science and Engineering, and the 21st Century Workforce.  A Math initiative is planned for next year (FY 2002) and a SBE initiative for the following year (FY 2003).

Infrastructure is perishable.  NSF’s strategy is to:  1) develop intellectual capital; 2) integrate research and education; and 3) build partnerships.  Strategy is not intended to be restrictive; it is evolving.

In the environmental area there are many agencies with goals complementary to NSF’s.  Dr. Bordogna thanked the AC-ERE members for their participation.  There is value in bringing together the different perspectives from this group.  

Dr. Collins raised the points identified by the AC-ERE:

· In looking at the mission and mandate relevant to environmental issues and the challenge in looking at environmental decision making, there is a need for growth.  Staffing will be an issue.  The BE initiative has grown about as far as it can with the staff that they have.  The AC-ERE would encourage NSF to look at increasing staff in this area.

· Math and science education in K-12 in the United States is in trouble.  The environmental area is one that can make some tremendous advances in addressing this issue.  The AC-ERE will look at adding a member with a K-12 background.

· There is a need to engage greater diversity and people of color on the AC-ERE.

· Biocomplexity in the Environment is an innovative idea.  Other nations in the world are even taking the lead from the NSF.  Anything NSF can do to help to improve funding in this area and increase collaboration would be welcomed.

· Partnerships were also discussed.  For the environment to thrive, interdisciplinary efforts and programs are needed that will foster alliances between difference communities such as ecologists and engineers.  The AC-ERE would also encourage participation by national labs.  

· The group requested an additional meeting this year, as they have much to accomplish.

Dr. Bordogna noted his agreement with the issues raised.  NSF is faced with how to deal with the environmental agenda and, at the same time, keep basic research at the frontier.  The FY 2002 budget request will include an increase in staffing.  The focus will not only be on more staff, but also on career development for staff.  There is room to make adjustments and add AC-ERE members, which will help bring different perspectives to the group.  NSF is looking at their funding needs to include larger grant size and longer duration.  NSF is working to demonstrate what the investment needs to be to do the job.  Dr. Bordogna encouraged the AC-ERE to hold NSF to task and make sure they are collaborating with other agencies and international groups.  NSF has had limited success in working with the National Labs.  

Dr. Bordogna thanked the group for their hard work.

Meeting Evaluations

The AC-ERE members were asked to review and edit their short biographies, which were provided in the meeting books.  The group discussed several agenda items for the next meeting.

In discussing types of members to include on the AC-ERE, it was suggested to have a public policy person with both national and international experience, an economist, and a person with K-12 experience. 

Dr. Leinen summarized tasks for next meeting:

· Attention to Environmental Portfolio as a whole.

· Putting together ideas and themes for unfenced support for BE.

· Include a presentation by a K-12 person and EHR, out of which can grow an agenda.

· In the context of suggesting visions and goals for the Environmental Portfolio, AC members should analyze each of the reports (Global Change, NRC, NSB, Nature and Society) and what they see is important to take action on first.  (or things to encourage fellow agencies to take action on).

· Review materials for ideas for a brochure (GEO Plan, nanoscience brochure, etc.)

· The AC/GEO has a tradition of having one member share what’s new and exciting during lunch.  This may be a possibility.  Dr. Leinen would also like to have a variety of dinner speakers – including people who aren’t in science, e.g., people from the arts or people interested in ethics issues related to the environment, decisions of the State Department, etc.  

Dr. Leinen thanked the members for their contributions and thanked program officers and Dr. Cavanaugh for their hard work.  With no further discussion, the meeting was adjourned at 3:37 p.m.  

Action Items

· The AC-ERE requested a breakdown of funds by program to get a better understanding of what the Portfolio is.

· At the next meeting have directorates talk to AC-ERE about what they would like to do with “unfenced” funds in the BE Initiative

· Members would like a "clean" copy of revised goals and vision statement.

· AC-ERE members wanted a master e-mail list for the Committee to work off-line to put together agenda items.

· Send the GEO Plan Summary and Nanoscience brochure to AC members.
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