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Wednesday, September 8, 2010

The Chair opened the meeting at 8:30 a.m. by welcoming everyone.  Following brief self-introductions by attendees, Dr. Travis remarked on the expansion of the Committee’s initial advocacy mission.  The Committee will be more involved in helping to shape and guide new and  existing NSF programs, including the evaluation of their effectiveness, as well as promoting more engagement of social sciences in environmental research and education.   He noted there is increased emphasis on energy research and its relationship to the environment. 

Update on NSF and ERE Activities, Dr. Timothy Killeen, AD-GEO and ERE Coordinator

Dr. Killeen thanked the Committee for its ongoing advisory role and summarized new projects and developments for which the Committee’s advice will be solicited.  He then reviewed the OMB-OSTP S&T budget priorities for FY2012, with particular emphasis on those of relevance to AC-ERE, which include:

· Moving toward a clean energy future to reduce dependence on energy imports while curbing greenhouse gas emissions
· Understanding, adapting to, and mitigating the impacts of global climate change
· Managing the competing demands on land, freshwater, and the oceans for the production of food, fiber, biofuels, and ecosystem services based on sustainability and biodiversity

He noted cross-cutting areas of research, as defined by OSTP-OMB, of special interest to NSF and the Advisory Committee, which include:

· STEM education and advanced learning technologies at every level
· Vitality and productivity of our research universities and laboratories with sustained support for fundamental research
· Capacity of infrastructures for information and communication, transportation, and energy 
· High-impact collaborations with all stakeholders to achieve U.S. foreign policy objectives encompassing global health, energy, climate change, and development initiatives
· Capabilities in space, exploring outward but also Earth observation, geo-positioning, communication
· Economic and policy environment that promotes and rewards research, entrepreneurship, and innovation

Dr. Killeen added that the NSF 2011 budget of $7.4 billion represents an increase of 8 percent and stated that overall increased funding offer a period of opportunity for the agency.   He noted some 2011 interagency activities and budget highlights, including increased emphasis on Broadening Participation.

He elaborated on the SEES Program (Science, Engineering and Education for Sustainability), a major portfolio for the Foundation over the next several years.  Some highlights of the program include: 

· Research at the energy-environment-economy nexus
· Data analysis, modeling, simulation and intelligent decision-making facilitated by advanced computation
· Study of societal factors such as vulnerability and resilience, and sensitivity to regional change
· Short- and long-term research enabled by a new generation of experimental and observational networks
· Building of research and education partnerships as part of climate change science education
· Climate Research Investment, including five solicitations (WSC, OA, CCEP, BD, and EaSM)
· Research Coordination Networks (RCN), which support communication and coordination among investigators across disciplinary, organizational, institutional, and geographical boundaries 

After reviewing international collaborations and USGCRP structure and leadership, Dr. Killeen 
briefly detailed elements of some new facilities under development to study climate change including NEON and EarthScope.

Dr. Killeen then detailed NSF’s response to the Deepwater Horizon oil spill, which included disbursal of 140 RAPID response grants.

He then commented on cyberinfrastructure activities that are being undertaken to increase the productivity and capability of researchers and educators. 

Dr. Killeen suggested the design of an Earth-human knowledge management system, or “Earth-Cubed,” to encompass NSF strategic objectives, such as discovery, observation, and collaborative training, that would then be made available to the broad academic and international community. 

He then asked the Committee for input on the NSB Task Force on Merit Review award criteria of 1) intellectual merit and 2) broadening participation.  The broadening participation requirement as now stated is confusing to not only the research community generally, but also to review panelists when they are trying to assess the quantitative values to be assigned to the Broader Impact criterion.

Dr. Killeen concluded his presentation by noting that recruitment efforts are underway for a joint BIO-GEO Program Officer.

Committee discussion followed Dr. Killeen’s presentation: 

· Dr. Vermeij commented that new ideas tend to come from individuals and cautioned against a tendency towards conservatism and “group think” among scientists who compete for limited funding.  Dr. Killeen agreed that NSF must continue to perform cutting edge science that draws on both individual and interdisciplinary research.  

· Dr. Alessa commented that data have not been sufficiently oriented for NSF to “know what it knows.”  Dr. Travis suggested that although cadres of trained researchers have produced a great deal of data, it may not be adequately channeled into practical applications.

· Dr. Killeen commented that the SEES mission with regard to education should be designed to infuse fresh thinking into learning, teaching, and research processes.  He urged the Committee to further explore the role of education in SEES.  Dr. Kay emphasized that NSF’s charter should encompass the arena of public education.   

· Dr. Rejeski commented on the need to determine values regarding the buying power of research dollars.  Dr. Killeen responded studies are available that determine the value of R&D dollars to the economy.

· Dr. Moore noted that “siloing” of disciplinary research may be hindering assessments of broader impacts of interdisciplinary research.  Dr. Killeen agreed and encouraged the Committee’s deeper reflection on this core issue.

· Dr. Skole commented that only 50 percent of qualified proposals are funded, indicating  NSF appears to have become more mission than discovery-oriented.   Dr. Killeen responded that “use-inspired research,” or problem-solving research, is more accurate conceptually and should be considered along a spectrum. 

· Dr. Bateson reflected on the need to integrate discovery and application, as well as on the cultural and structural resistance in academia to interdisciplinary work.  Dr. Killeen suggested that the Committee might sponsor an event to be held in Washington, D.C., that would convene high-level stakeholders who are poised to make a difference.  He also urged more focused consideration of how the social and environmental sciences can be integrated in the short term in academic and institutional settings.

Dr. Travis commented on the need to address questions of language, meaning, and resistance to change, as well at improving the dire state of climate change education in the United States. 

He thanked Dr. Killeen for his presentation.  The Committee then engaged in general discussion, as follows:   

· Dr. Avery spoke to the challenge of determining NSF’s capacity to evaluate, implement, and manage the complexities of new interdisciplinary research and infrastructure.  Dr. Killeen responded that the emphasis on interdisciplinary research is new, and that coordinating infrastructures and partnerships involves significant effort including a thorough peer review process and enlisting the entire scientific community.

· Dr. Travis emphasized the need to develop metrics, as recommended by the OMB.

· Professor Thorpe confirmed that all the issues being raised are common in the UK and that research communities could benefit by sharing findings, including econometric studies. He said that the topic of academic-industry partnerships is a hot topic in the UK and asked for clarification of the GOALI program.  Dr. Killeen responded that the GOALI program is centered in engineering and focuses on one-to-one partnerships with industry around a domain area.

· Dr. Brown noted that NASA is concerned about parallel efforts being made in climate science applications without method standardization.  Dr. Killeen said that NSF is prohibited from sharing budgetary information with other agencies, but the Ten Year Strategic Plan may offer some insights. 

· Dr. Skole commented that the social science arena will have to be engaged as issues related to land competition and non-food based agricultural products arise that do not fall under conventional agency domains.  

· Dr. Roberts said that the Division of Mathematical Sciences has an industrial post-doctoral program that includes a major training component in assessing economic impacts. 

· Dr. Noonan emphasized that NSF should continue to prompt mission-oriented agencies (e.g., USDA, EPA) to engage with the agencies’ major stakeholders to promote understanding of NSF’s work.

· Dr. Rice commented on the need to determine viable metrics when assessing complex systems.  Dr. Killeen confirmed the importance of evaluation metrics to NSF and that they are built into NSF’s strategic plan and budget. 

· Dr. Wubah said that the question of “sensitizing” the next generation to the challenges of climate and environmental change still remains and is hampered by siloed thinking. Furthermore, GEO, as well as BIO, should be represented at the upcoming NEON meeting.  He also suggested that the Committee could have greater impact within NSF regarding the need for interdisciplinary integration. 

· Dr.  Logan spoke about inadequate funding for multi-investigator proposals.  He added that the Committee should sharpen its focus on the role of energy in the energy-environment equation.

· Dr. Jolly stated that the broader impacts criterion presents an opportunity for the inclusion of social sciences into the field of energy-environmental sciences.  This would help encourage increased political will to fund climate change research.  Dr. Killeen responded that PIs are required to address broader impacts in research proposals. 

· A number of members agreed that broader impacts should be addressed by institutions, not necessarily individual PIs, given wide differences in skill sets among researchers.

As a final comment before the luncheon break, Dr. Travis stated that subcommittees on the following areas have been proposed:

· Metrics
· Communication effectiveness
· Climate change education
· Energy and environment

He further stated the AC should also consider convening a conference addressing these areas which would include public and private sector agencies and other stakeholders.  The discussion was concluded, and the Committee took a short break and reconvened for the luncheon presentation.

Working Lunch with Presentation by Andrew Watkinson, Director, Living With Environmental Change Programme, University of East Anglia

Dr. Killeen reconvened the meeting at noon and introduced Dr. Andrew Watkinson.

Dr. Watkinson detailed the efforts of LWEC  (Living With Environmental Change) which functions to coordinate the initiatives of governments and business, as well as  both scientific and arts and humanities research councils, to accelerate the delivery of research results on environmental change to appropriate policy decision-makers.  LWEC partners have agreed on a science policy agenda focused on 1) transition to a low carbon economy; 2) increased resilience of vulnerable people, places, and infrastructure; and 3) provision of adequate food, water and security.

He stated converting science to policy and delivery can be facilitated through a “rocket” model that propels the collaboration of policymakers, scientists, and affected stakeholders into research, evaluation, and application of findings.  Partners must engage from the beginning stages of the process.  Dr. Watkinson noted the UK is creating radical public sector reform and spoke to the power of citizen engagement in monitoring environmental change through the use of iPhone and similar applications.  

After giving a detailed overview of the program, Dr. Watkinson concluded his remarks by suggesting that the academic community should channel its quest for fundamental understanding of the sciences into a broader and more practical “impact agenda” in the environmental arena. Greater emphasis on delivery should define future goals, including:

· Developing key programs in food, adaptation, land use, and marine planning
· Developing strong business links
· Changing the culture of research
· Maintaining flexibility in response to changing government and research landscapes
· Developing LWEC within an international context.

Committee discussion followed Dr. Watkinson’s presentation:

·  Dr. Vermeij cautioned against predicting the usefulness of research outcomes and maintaining diverse approaches.

·  Professor Thorpe responded that the majority of funding provided by research councils is dedicated to open, unconstrained individual investigator research proposals.  He stressed the need for balance and that the larger challenges must also be addressed through program funding.  Dr. Watkinson responded that models used in economics and ecology are virtually the same and that the disciplines should not be split in confronting challenges related to sustainability. 

·  Dr. Noreen Noonan stated that in Florida, “climate fatigue” has already surfaced in the aftermath of the Gulf oil spill.  Citizens and politicians need to understand the long-term implications of environmental disasters.  She asked how this issue is being addressed in the UK.

·  Professor Thorpe responded that citizen engagement in environmental monitoring should increase awareness and that politicians will catch up with the public. The Business Advisory Board’s long-term perspective and proactive approach are designed to ensure longevity over the next century.

·  In response to Dr. Pfirman’s question about how LWEC “best practices” were determined, Dr. Watkinson responded that achievements were assessed by members of the Directorate. 

·  In response to a question from Dr. Roberts about the status of evidence-based policymaking, Dr. Watkinson replied that each government department has a chief economist and scientific advisor, as well as an evidence team. Conservation evidence.com is an initiative intended to gather information from the NGO and science communities.

·  Dr. Skole suggested that replacing the paradigm of “science into policy” with “private capital” as well as philanthropic and consumer contributions could result in significant investments that would dwarf government funding.  Commodity markets, such as carbon, will move forward independently of government.  Dr. Watkinson responded that he has promoted a range of initiatives in this area and agreed on the significant potential of this approach.

·  In response to Dr. Killeen’s question about the scale of involvement in LWEC activities, Dr. Watkinson said that there is a wide range of participation in the partnership organizations with 30-40 people  professionally involved.

Following discussion, Dr. Travis thanked Dr. Watkinson for his presentation, and the Committee took a short break before reconvening in Afternoon Session.

Afternoon Session

Dr. Travis reconvened the meeting at 1:00 p.m. and introduced Dr. Tom Peterson, the AD for Engineering. 

Discussion, NSF Energy Research and Education, with Dr. Tom Peterson, AD-ENG

Dr. Peterson reviewed NSF’s energy portfolio in relation to the SEES Initiative.  Energy research and education initiatives are taking place in all the directorates.  Activities will be linked across directorates to promote collaborative and strategic response to climate change rather than functioning independently.  It is imperative to address societal as well as economic and technical issues. 

Dr. Peterson provided a review of projects related to energy research and education within the Directorate for Engineering and the Directorate of Math and Physical Science, and noted:

· A total of $250 - $450 million in award funding has been distributed in 1,260 awards
· Energy Investments have been made in Engineering, MPS and other directorates
· NSF’s  mission is different and unique from that of the Department of Energy

After reviewing current initiatives and MPS awards in sustainable energy, Dr. Peterson explained that energy research in Engineering occurs within disciplinary divisions, Centers, and within the Emerging Frontiers for Research and Innovation (EFRI) Program.  He then reviewed examples of programs supported by the Directorate including those related to: microbial fuel cells, wind turbines, catalysis, energy manufacturing projects, signal processing, ocean energy electrical extraction, microgrids, and numerous others, as well as NSF investments in education and the workforce.

In conclusion, Dr. Peterson stated that NSF support for energy-related research is substantial, with a primary focus on basic science and engineering.  Work is supported through direct programs and open solicitations, and in collaboration with DOE, NIST, and other federal agencies.

A discussion followed Dr. Peterson’s presentation:

· To Dr. Logan’s question about comparative success and award rates, Dr. Peterson stated that many good ideas are not able to be funded.

· In response to Dr. Pfirman’s question about sustaining program support throughout funding cycles, Dr. Peterson said that areas would be seeded that had not received traditional support, and that disciplinary areas would then pick them up.

· Dr. Avery inquired as to how funding decisions are made between the Directorate and Department of Energy.  Dr. Peterson responded the Directorate does not compete with DOE, but some overlap exists between DOE and the Engineering Research Centers.  The Directorate also engages academia more broadly than DOE. 

· Dr. Killeen said that NSF has approached DOE with regard to collaboration with SEES, focusing on the social, economic, and behavioral knowledge that NSF brings to the table. 

· Dr. Kay recommended contacting Henry Kelly, who previously led President Obama’s transition team and is now responsible for energy efficiency policy for the United States.

· Dr. Avery asked about parallel research agendas related to defining environmental impacts of new technologies.  Dr. Killeen responded that SEES now has the opportunity to integrate “families” of approaches that when deployed have particular economic and environmental impacts. 

· Dr. Brown asked about plans for actively collaborating with end users and cautioned against a myopic focus on end products that may be ultimately irrelevant if developed in isolation.  Dr. Rejeski responded that SEES now has the opportunity to focus more thoroughly on this objective.  Smart Grid is one example.  The social science community should be proactively engaged.

· Dr. Rejeski mentioned the thermo-electric conversion problem and the dearth of related projects.  Dr. Peterson said that projects related to energy efficiency, building sustainable buildings, and other conservation and waste heat capturing technologies are funded but that specific portfolios on the order of those funded at DOE are not yet in place at NSF.

· Dr. Roberts noted the lack of programs that link computer science and mathematics to address challenges related to large data mining for Smart Grids, anomaly detection, optimization, and privacy issues.

· Dr. Skole asked whether the Directorate has determined integrated “grand challenges” in energy research.  Dr. Peterson said that the entire engineering community is focused on this question that drives strategic investments.  

· Dr. Skole noted further that research is lacking on life cycle analysis of alternative energy technologies and asked whether it would fall under the rubric of SEES.  Dr. Peterson responded that a number of Directorates would be involved in this effort.

· Dr. Killeen and Dr. Peterson both stated interesting research questions could be designed around cross-cutting systems for societal energy usage and deployment.

· Dr. Logan suggested that members should review the NSF.gov/news/specialreports/greenrevolution page for an update on the agency’s work in outreach and education, particularly on the themes of wind, solar, green roof, Smart Grid, and biomass.

· Dr. Peterson said that the Advisory Committee should be invited to consider topical areas pertinent to SEES development.

· Dr. Miles commented that conversations based on a disciplinary orientation, particularly that involve the social sciences, will not be successful.  Interdisciplinary ideas must be able to cut across all barriers, including social science ones.  

· Dr. Roberts said that the Division of Mathematical Sciences funded a workshop on the Science of Sustainability.  A future workshop on the mathematical challenges of sustainability will follow that will produce a number of white papers on this topic. Recommendations are being solicited for workshop attendees. 

· Dr. Rejeski stated that NSF uses multiple models to encourage interdisciplinary research and asked whether evaluations have been undertaken of them.

· Dr. Cutter commented that the social sciences are not monolithic but each discipline has its own theoretical foundations, applications, and modes of research.  Creative thought should be given on how to more broadly include social sciences in environmental research.

· Dr. Vermeij commented that economists, in particular, should be more encouraged to focus on environmental issues.

· Dr. Skole commented that tools created at NSF should be leveraged.  Dr. Killeen responded that SBE recognizes the need to build a strong multi-element community and that the “solution space” should be defined.

· Dr. Travis said that the “Dear Colleague” letter was deemed to have mixed success, noting that people do not tend to visit websites searching for this content.  It is not clear how best to disseminate these kinds of mechanisms and the topic requires more thought.

· Professor Thorpe spoke to the difficulty of motivating social scientists in the UK to regard the environment as a professional priority.  On the graduate student level, a program has been launched that requires these students to have co-supervisors from both social and environmental sciences as a capacity-building strategy.

The Chair thanked Dr. Peterson for his presentation.

Briefing on the U.S. Global Change Research Program (USGCRP) and the 2011 Strategic Plan, by Dr. Craig Robinson, GEO

Dr. Travis then introduced Dr. Craig Robinson, who presented on the topic of the USGCRP 2011 Strategic Plan.

Dr. Robinson said that USGCRP represents a 10-year decadal plan, and asked the Committee to weigh in at the end of his presentation on new program directions and how NSF can best play a role.  After reviewing USGCRP’s organizational structure, budget, and program elements, he discussed societal areas of interest to decision makers including energy, health, agriculture, and water, which will be facilitated by the following core research areas:

· Adaptation science
· Integrated climate observing system that contains long-term data records to distinguish long-term climate change, distinct from other influences
· End-to-end modeling and techniques for mitigation 
· Assessments to facilitate proper policy decision

Dr. Robinson then reviewed the history, process, outreach, and inputs of USGCRP strategic planning, including plans implemented in 1989, 2003, and 2008. The FY2011 plan is an update of  2008; a new strategic plan is due soon. Strategic planning will result in a coordinated interagency program that flexibly addresses end-to-end perspectives to respond to scientific and technological advances, changing user needs and demands, and economic and budgetary fluctuations.

Dr. Robinson further noted a number of cross-cutting research themes have been proposed for a possible plan outline, including:

· Research to improve understanding of human-environment systems 
· Research to support effective responses to climate change 
· Tools and approaches to improve both understanding and responses 
· Relevant research for decision makers on areas such as climate change, sea level rise, water security, ecosystem services and biodiversity, agriculture and fisheries, public health, built environment and transportation systems, energy systems, national and human security

Strategic planning process considerations include community involvement and transparency, review of initial draft by OSTP, NRC review, NSTC/CENR clearance, and revision time after each review. A strategic planning timeline will ensure coordination and delivery of a draft of the plan within 4 months, and a final version within the 1-year timeframe.

Dr. Robinson concluded by proposing the following questions for Committee deliberation:

1. What new ways might NSF explore to meet the expectations of an end-to-end USGCRP?
2. How should cyberinfrastructure  be enlisted?
3. Are there new avenues that NSF (or USGCRP) should be pursuing in these areas? 
4. Are there particular areas that deserve special focus or effort at NSF?

Dr. Travis then opened the floor for discussion.

· In response to Dr. Avery’s question about the role of Climate Services in the strategic plan, Dr. Robinson said that it would be integrated throughout the plan; it is not yet clear whether it would stand alone as a separate chapter of the plan.

· To Dr. Pfirman’s question about investment in human capital development, Dr. Robinson commented that these should be considered as potential components of budgeting for the strategic plan.

· Dr. Noonan asked whether a vice chair for Mitigation and Technology Policy had been appointed.  Dr. Robinson responded that this has not yet been decided by OSTP.  She questioned whether the social sciences are being acknowledged in the USGCRP Strategic Plan. Dr. Robinson said that OSTP’s rationale for “end-to-end” solutions is to seek input from the social sciences.  Dr. Noonan asked how the fate of the 2003 Strategic Plan can be avoided, and suggested that if states can be mobilized at the regional level, then the federal government would respond.

· Dr. Brown stressed the need to determine the nature of decisions and identify decision makers.  Data products cannot be accurately determined before these questions are answered.

· Dr. Alessa commented on the danger of using the word “prediction” in the “end-to-end” modeling and using gaming technologies to project outcomes. 

· Dr. Roberts underscored the limitation of models in uncertainty analysis and that serious research on the use of different models as well as sensitivity and multiscale analysis should be undertaken.

· Dr. Cutter recommended that USGCRP leadership avail itself of expertise in decision sciences, including behavioral and economic impacts.  Dr. Robinson and Dr. Killeen both responded that SBE would be represented in the strategic planning process. 

· Dr. Bateson commented that the public must understand that the danger posed by environmental and climate change is real and that it is possible to address it.  Multiple scenarios will be required to help the public understand consequences of action or inaction.

· In response to Dr. Skole’s comment that community engagement in the USGCRP process appears “light,” Dr. Robinson responded that 21 NRC listening sessions have been held as preparation for the planning process.  A draft plan will go out for public comment as well as an NRC review of the draft.  He requested Committee input on ways to improve outreach.  Dr. Skole stressed the critical role of the social sciences early in the planning process.

· Dr. Killeen said that the White House is committed to the “end-to-end” process and that  outreach will be promoted through webinars and town hall meetings, which will promote greater transparency.  He urged the Committee to collectively ensure that appropriate decision theorists and working groups are determined and assigned.

· Dr. Skole clarified that he was not concerned with transparency but with assuring appropriate selection of spokespeople and planning participants.  Dr. Killeen said that the plan must be written by federal employees.

· Dr. Avery said that she authored the 2003 Decision Science Chapter, which did not mature into an implementation strategy.  Coming in at the third year of the strategic planning process, the tone had already been established by federal participants who were not equipped to think “outside the box.”  Scientific expertise should be solicited early in the process. 

· Dr. Noonan said she is concerned about public apathy in response to the implications of climate change and noted that impetus for taking meaningful action has dissipated from 1989 levels.  State and local government must involve affected communities.

Dr. Killeen expressed appreciation to the Committee for its thoughtful comments, and Dr. Travis thanked Dr. Robinson for his presentation.  


Preparation for Visit with Acting NSF Director

Following a short break, the Chairman reconvened the Committee.  Members discussed potential questions to present to Dr. Marrett for her consideration and response during her visit.  

Discussion of the Strategic Future of AC-ERE, Dr. Joe Travis, Chair

Dr. Travis then initiated discussion on the role of the Committee as advisor to NSF on SEES.  Professor Thorpe and Dr. Avery noted both the importance of integrating within the social sciences, as well as between social sciences and an array of environmental-energy disciplines.  Dr. Avery stated that the AC plays an important role in ensuring that the SEES environmental framework be “hooked” to the green energy-economy framework.  Additionally, the importance of broader impacts in new fields of interdisciplinary research must be emphasized.

The discussion was then opened up to all Committee members.  Comments included:

· Dr. Brown said that she was unclear about the Committee’s end product.  Dr. Travis responded that the areas of focus would be a determining factor.

· Dr. Vermeij said that the best outcomes derive from an initial written statement.  Proposals framed as agenda items would facilitate the process.

· Dr. Logan questioned whether funding for energy research should be prioritized on the basis of sustainability over the long-term.  He also suggested that graduate fellows be trained and challenged to design collaborative interdisciplinary proposals. 

· Dr. Pfirman suggested building capacity within the community at large, including structural interventions within institutions, improving internal research networks and collaboratives within NSF, and reviewing international efforts.

· Dr. Killeen said that EHR can be used experimentally to try new paradigms which might  clarify the role of education in the title of SEES and AC-ERE. 

· Dr. Roberts suggested 1) a tutorial aimed at social science-environmental science students to identify social science challenges in SEES; and 2) a conference to discuss ways of merging these areas.

· Dr. Kay commented that NSF should be more proactive in its education and outreach efforts, both at the public and private levels, and that its vision should be extended to such far-reaching impacts as educating women towards controlling population growth.

· Dr. Wubah emphasized that more attention be directed to preventive measures, particularly educating future generations, rather than focusing only on research.

· Dr. Alessa stated that different dimensions of interdisciplinary research should be considered to help truly transformative science evolve. 

· Dr. Bateson recommended that the language of coupled systems be used. 

· Dr. Rejeski said that any future advances depend on clarifying the role of human behavior in determining environment change. 

At the conclusion of the Committee discussion, Dr. Travis stated he would provide a taxonomy of ideas for the next day’s meeting as a way to provoke further thought, response, and action.  He also noted that as the Committee transitions from a role of advocacy, a period of adjustment may be natural.  Ultimately, the Committee will determine the arena in which it can function most effectively.

The Advisory Committee recessed at 5:15 p.m., to reconvene at 8:30 a.m., Thursday, September 9, 2010.

Thursday, September 9, 2010

Day two of the Advisory Committee meeting was convened at 8:30 a.m. 

Briefing on Children and Systems and Computers by Dr. Alan Kay

After being introduced by Dr. Travis, Dr. Kay briefed the AC on results of his research in science and mathematics instruction of fifth grade children.  He addressed approaches to augmenting creativity through integration of dynamic, nonlinear systems and personal computing into high school science curricula, which included:

· The message of the Green Book is that planetary tipping points will involve long recovery times for natural systems.  A systems component is the optimal rubric for communicating with eighth-grade students about how human, cultural, and technical systems (such as the Internet) impinge on natural systems.
· Dynamic systems are nonlinear and are difficult to imagine and visualize.  Personal computing provides an effective medium for stimulating creative thought. 
· Julia Nishijima, a kindergarten and first-grade teacher, has developed a powerful curriculum for teaching mathematics as an experimental science by using models of physical phenomena to illustrate differential relationships and the rules for engendering exponential tabulations. 
· Carefully constructed learning environments can lead to authentic conceptual breakthroughs not typically engendered by traditional discovery learning and “drill and skill” approaches to teaching mathematics.
· More complex operations, such as calculus, can be taught with addition, a natural skill of this age group.
· A software program for painting and scripting graphical objects, in addition to teaching the concept of variables, provides an excellent context for applying multiplication and division functions for creating and driving an animated computer “car.” 
· Simulations illustrating the particulate theory of matter can also be used to scientifically verify the concept of atoms and other basic principles of physics to fifth-grade children.
· An essential attribute of systems theory is the aspect of emergent properties, or new combinations evolving out of basic ingredients.  Teaching that is not founded on the building or modeling of systems is similar to teaching a child to play music without providing an instrument.
· In the United States, all children are under-achieving in mathematics.  A systems orientation is effective not just for disadvantaged children, but for all students.

Dr. Travis thanked Dr. Kay for his presentation.  

Update and Discussion on NSF'S Science, Engineering and Education for Sustainability Portfolio for FY 2011

1) Briefing on Developing Metrics and Assessment by Julia Lane, Program Director, SBE

Dr. Lane noted the administration’s strong commitment to the documentation of impacts of federal investment in technology and innovation as well as the development of outcome-oriented goals.  Questions about the efficacy of scientific research are being directed to agencies by both Congress and the American taxpayer, but currently sufficient data are unavailable to support a link between increased investment in science and increased number of jobs and increased economic growth. 
 
The conceptual framework for research in this area is challenging, given that:

· A production function framework indicates that three-quarters of productivity growth in the 1990s resulted from science investments.  However, Sweden and Japan’s investments in R&D did not produce a similar increase. 
· The link between discovery and innovation is not linear.  The unit of analysis is typically not clear. 
· The most fundamental challenge is establishing the counterfactuals.  However, this is difficult to do within a scientific context because the system is based on peer review and selection of the best science.

Dr. Lane stated empirical research challenges include those related to:

· Data infrastructure.  Large-scale administrative and data sets used to longitudinally track workers, students, and firms are not replicated in the field of science. 
· Heterogeneous sources of outcomes
· Scientific attribution 

She discussed solutions which include development of a scientific framework to:

· Build data infrastructure
· Capture and combine inputs and outcomes to create appropriate metrics
· Identify data elements 
· Obtain direct calculations of the impact of science investments  

She concluded her presentation noting that:

· NIH, NSF and OSTP Memorandum of Understanding has been signed
· Federal Demonstration Partnership has been engaged
· More than 100 academic institutions are at various degrees of participation
· European Union is engaged
· Major institutions (Harvard, Wisconsin, etc.) are now involved.  University faculty has been essential to determining appropriate metrics. 
· Implementation of the Star Pilot Project has begun in nine institutions. 

2) SEES Update and General Discussion, by Marge Cavanaugh, GEO

Dr. Cavanaugh began her presentation with a review of five recommendations contained in the AC-ERE Green Book. These included:

· Increase understanding of coupled natural and human systems. 
· Engage scientists and engineers in research and education to address environmental challenges, by fostering new partnerships between NSF with federal and nongovernmental agencies.
· Implement an observation system that measures changes in human activities and environmental consequences.  Promote new approaches to environmental education and public engagement.
· Help policymakers understand complex environmental systems, thresholds, and the socioeconomic effects of environmental systems.

SEES current and future goals include the following:

· Advance climate/energy science, engineering, and education to inform societal actions needed for environmental and economic sustainability, and sustained human well-being.
· Foster innovative insights about the environmental-energy-economy nexus, especially at the regional scale to increase effectiveness of energy and management policies in adapting to and mitigating impacts of climate change, and to improve capabilities for rapid response to extreme events.
· Place greater emphasis on FY10 goal on climate and environment, as well as human dimensions, to include focus on water, sustainability, and climate; ocean acidification; regional and decadal earth system modeling; dimensions of biodiversity; and climate change education.
· In FY11, place greater emphasis on the energy and science workforce to integrate energy, climate, environmental, and economic research; engage social, natural, and engineering sciences; establish collaborative, interdisciplinary research networks and postdoctoral programs; and enhance public literacy. 
· Focus research throughout FY12-FY15 on complex systems and increase knowledge about alternative energy and vulnerabilities through international networking and collaboration, as well as partnerships with DOE, NOAA, USDA, and other stakeholder agencies. 

Dr. Cavanaugh stated an FY11 “Dear Colleague” letter will invite research on the energy-environment-society nexus, as well as research enabled by observational networks, workforce development, and on coupled natural and human systems with core programs and interdisciplinary workshops targeted to opportunities in SEES areas.

In response to Dr. Cavanaugh’s request for Committee input to the NSF on implementation of highly interdisciplinary special programs that comprise SEES, Dr. Travis remarked that the Committee should have a proactive rather than a reactive role.  He then invited Dr. Phirman to discuss a UK survey about the impact of interdisciplinary research on environmental research.  

Dr. Phirman stated the survey of 5,500 researchers in the fields of physical sciences, arts and humanities, biological, and medical disciplines, regarding the impact of interdisciplinary research proposals, yielded the following findings:

· The median percentage of time spent on interdisciplinary research in the UK is high, at 40-50 percent, across disciplines.  Rates among U.S. researchers have not been established. 
· There are more single researchers than interdisciplinary researchers; however, ad hoc research teams are much more prevalent among interdisciplinary researchers.
· 30 percent of interdisciplinary researchers conduct research at institutions which do not particularly support this type of research; thus, these researchers are demonstrably more committed to interdisciplinary research.
· Women self-identify as spending more time on interdisciplinary research, with the exception of physical and engineering sciences.  Women also function more as lone researchers.

Commenting on the difficulty of defining components of interdisciplinary research, Dr. Pfirman referred to a study by Alan Porter that measured interdisciplinarity by reviewing publications for integration vs. specialization.  Findings were that most interdisciplinary researchers do not specialize.
	
The members discussed various perspectives and interpretations of interdisciplinary research. 

· Dr. Skole recommended that the Committee’s 10-year history of progressive documentation can serve as a springboard for occasional papers, chair memos, or workshops culminating in a formal document that can be promoted on Capitol Hill or other federal agencies.  The 10-year logical progression of the Committee’s work can serve as a springboard for implanting the SEES agenda.

· Dr. Killeen reiterated increased resources represent an enormous opportunity for evaluating the efficacy of new conceptual frameworks, research networks, and multi-institutional and shared vision activities.  

· Dr. Logan commented that the Committee should consider objectives of interdisciplinary research, particularly with regard to disciplines that are unique to NSF. 

The Chairman thanked both Dr. Lane and Dr. Cavanaugh for their presentations.

Discussion led by Dr. Susan Cutter: Better Integrating Social Scientists into Environmental Research

Dr. Cutter began her presentation by defining social or human science parameters:

· SBE studies human conditions and systems that give rise to decisions by individuals, collectives, and institutions, as well as processes and patterns that influence these decisions.
· Units of analysis range from individuals to households, neighborhoods, cities, and countries, and entities defined by social characteristics and interactions.
· Disagreements and dichotomies exist regarding the scale and practice of social science disciplines.
· Human sciences employ mixed methods that are focused on particular problem sets, which range from narratives to content analysis of text, to ethnographic, field-based, and experimental and survey research.
· Approaches to framing the impact of human behavior on the environment will be a strong determinant of success in engaging the human sciences community.
· Constraints on participation of social scientists in environmental research include limited populations of senior social science researchers working in the environment-human science nexus; competing social science problems and academic disincentives; and proximity and cohesiveness of the community of researchers in social science communities. 
· Solutions include strategic engagement of social sciences, including Ph.D. support, human-environmental professorships, summer institutes, and soliciting proposals on adaptation science.

Committee discussion followed Dr. Cutter’s presentation:

· Dr. Alessa commented on the difficulty of changing individual paradigms, often governed by fear and hostility to technology among some social scientists, and recommended cultivating a community of scientists who are already acclimated to a more interdisciplinary-oriented worldview.

· Dr. Cutter commented that NGO participation would require multiple solutions that encompass different problem sets of interest to this group.  For example, engaging social scientists in research on coastal communities affected by environmental change or crisis.  

· Dr. Pfirman recommended engaging NGOs and business communities such as the Global Environmental Management Initiative (GEMI), which are focused on long-term environmental solutions. 

· Dr. Bateson noted the need to identify and understand assumptions about the natural world, including those borne of ideologies, religious beliefs, and inherited perceptions that do not cohere with scientific knowledge. 

· Dr. Skole reflected that climate change and degradation are moving the private sector towards investing in environmental solutions.  Private fund investment is estimated to exceed $100 billion. 

· Dr. Brown spoke to the link between food and energy through biofuels, a theme that might successfully engage the social science community.

· Dr. Cutter cautioned against using the term “adaptation,” which implies an end point rather than an ongoing process of “adjustment” to reconcile long- and short-term views.

· Dr. Alessa cautioned that NSF’s credibility may be at risk in prematurely aligning with NGOs or other agencies whose views are clearly established. 

· Dr. Roberts commented on the growing field of economic epidemiology that accounts for behavioral responses of individuals to disease events and clarifies incentives for changing behavior.

· Dr. Vermeij emphasized that for interdisciplinary researchers who wish to understand the meaning and determinants of adaption, both for species and for humans, it is critical to understand something about related disciplines, as well as under what circumstances societal adaptation is possible. 

· Dr. Kay reflected that the business of science is to discern fact from belief and that the social sciences can help to discover those more intangible factors that obscure our understanding of ourselves and our environment.

The Chair thanked Dr. Cutter for her presentation.  The Committee took a short recess before reconvening for the working lunch meeting with the Acting Director.

Working Lunch: Meeting With Acting NSF Director

Dr. Travis welcomed Dr. Cora Marrett, Acting NSF Director, to the Committee and invited the members to introduce themselves.  He then commended the NSF for the SEES Initiative and for the development of the energy-environment nexus.  He stated the Advisory Committee is enthusiastic about the opportunity to impact the direction of interdisciplinary research within the NSF and to assist the agency in finding the middle ground between discipline-oriented and interdisciplinary perspectives.

Questions to Dr. Marrett from the Committee and her responses followed, and include:

· Dr. Pfirman asked about NSF’s process for handling merit reviews and how training  for program officers and review panelists will be handled.  Dr. Marrett responded that the Committee should play a critical role in recommending strategies for handling interdisciplinary research proposals.  The Office of Integrative Activities is a new channel for this process.  The NSB has a Task Force on Merit Review, although it is currently only focused on criteria and not process.  Input could be provided about the need for mechanisms as well.

· Dr. Vermeij asked how broader impacts are assessed and whether they should be sought at the institutional level, as well as from individual investigator research.  Dr. Marrett stated that responses are mixed with regard to the institutional arena.  Although higher levels of responsibility are implied at this level, she questioned whether this would release individual investigators from responsibility for follow-through.  NSF does not operate independently of funded communities.  Pros and cons should be considered in assessing the nature of broader impacts.  Consensus must be established within the community.

· Dr. Skole questioned how the SEES Initiative can broaden participation across the Foundation of underrepresented minorities and women, as well as foster workforce development.  Dr. Marrett said that broadening participation should mean ensuring that NSF draws from diverse fields and approaches.  SEES was developed across diverse areas of the Foundation.  A set of inputs and ideas from the community is also required.  SEES will be instructive in responding to this issue.  Dr. Killeen will continue to share the Advisory Committee’s recommendations and core ideas throughout NSF for moving these ideas forward.

· Dr. Miles asked what advice Dr. Marrett might share about linking natural and social science communities in the pursuit of solutions to environmental and climate change. Dr. Marrett responded that an overriding question concerns the types of mechanisms needed to understand which issues can be successfully addressed.  An assumption is made that social science researchers should arrive with solutions.  However, much more lead time is required to engage communities in interdisciplinary activities, as well as to ensure stability of funding sources.  NSF needs to hear from respective scientific communities about how to make advancements in linking interdisciplinary research agendas.

· Dr. Roberts noted it is challenging to raise awareness in the community about new initiatives that require convening teams from different disciplines.  He asked whether there might be new approaches to communicating opportunities.  Dr. Marrett said that it is critical to work with communities as ideas unfold and asked the Committee for suggestions.

· Dr. Logan asked how the Committee can help NSF implement SEES.  Dr. Marrett suggested that the Committee might create task forces to help identify challenges and clarify how they are framed, and then determine the best set of mechanisms for ensuring that strong interdisciplinary teams are assembled, including reviewers who understand research objectives and broader impacts.  Program officers are also working on SEES and would value input. 

Dr. Travis then asked Dr. Marrett for any additional feedback or questions.  She asked about ways to strengthen the interaction between the Committee and NSF and whether there are other communities NSF should contact.

· Dr. Kay urged that NSF work to transcend barriers to promoting education at the K-12 level as well as at the undergraduate and graduate level.  Dr. Marrett said that NSF is committed to the full integration and asked for the Committee’s help in formulating new approaches to STEM education and changing content in different fields of science and the way engineering science is performed.   

Dr. Travis said that a webinar on interdisciplinary environmental education, based on recommendations in the Green Report, would be held by the Ecological Society of America.  Dr.  Marrett acknowledged that the Society is an NSF “winner” and commended the work of the Committee and urged that further consideration be given to more widely disseminating its work.

The Chair thanked Dr. Marrett for her comments and time spent with the Committee.


Discussion of the Strategic Future of the AC-ERE

The final agenda item was discussion of future directions.  Dr. Travis recommended that members focus on the Committee’s mission.  After reviewing the taxonomy of activities prepared for the members’ consideration by Dr. Travis, AC members commented as follows:

· Dr. Bateson suggested convening to discuss public education and the communication of scientific findings, which has been a sub-theme of the meeting.

· Dr. Logan suggested helping NSF define how it might work better with other federal agencies engaged in similar activities.  He noted  NSF has a unique charge to stimulate innovation. The energy-environment portfolio can be used as a springboard for further definition.

· Dr. Vermeij recommended identifying the overarching questions that could be answered in a scientific framework—to direct SEES in specific areas of inquiry.  He said he would clarify recommendations in a future e-mail.

· Dr. Skole noted four potential task force areas: 1) capacity-building, including interdisciplinary issues; 2) SEES cyberinfrastructure research networks, instrumentation, etc.; 3) merit review processes, the approach to broader impact; 4) themes and foci that deserve NSF investments.

· Dr. Alessa suggested developing a statement on interdisciplinary research as a prelude to the larger questions/themes.

· Dr. Travis reviewed the above comments, noting that no one had raised the topic of “metrics of success.”  He suggested that a task force in capacity-building would embrace interdisciplinary issues.  The additional task forces mentioned by Dr. Skole would not necessarily encompass public education but could be adjusted once Committee members are assigned.  He added that additional thoughts and ideas would be welcomed and could be debated through the Wiki format.  

· Dr. Roberts urged that the Committee concentrate on providing a product.  He asked whether the issue of social science integration should be considered independently as a separate task force area.

· Dr. Pfirman suggested that NSF be apprised of the Committee’s initial early thinking on capacity building.

· Dr. Killeen stated that NSF is open to input and again commended the Committee for its contributions.  The SEES research portfolio process is unfolding quickly and major questions are emerging, for example, those concerning the nature of the real connection between energy and the environment; what is meant by research networks; how progress is measured against required outcomes; how bridges are built across different areas.  He said that these “challenges of the century” are recognized by both the administration and the Foundation.  Rather than prescribing new content areas, the Committee should form task forces quickly and then determine how to engage the brain trust of the nation on grappling with the challenge of mitigating environmental impacts.

After general discussion was concluded, Dr. Travis thanked Melissa Lane for her logistical support and presented Dr. John Moore with a certificate of appreciation for his work on the Green Report.  

The meeting was adjourned at 1:30 p.m.


