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Dr. Susan G. Stafford (Chair), Department of Forest Resources, University of Minnesota-Twin Cities
Dr. Sandra Begay-Campbell, Sandia National Laboratories (via telephone)
Dr. Cynthia J. Burrows, Department of Chemistry, University of Utah (via telephone)
Dr. John C. Crittenden, Brook Byers Institute for Sustainable Systems, Georgia Institute of Technology
Dr. John Delaney, School of Oceanography, University of Washington

Dr. Alan C. Kay, Viewpoints Research Institute, Inc.

Dr. John C. Moore, National Research Ecology Laboratory, Colorado State University

Dr. Nancy N. Rabalais, Louisiana Universities Marine Consortium

Dr. David Rejeski, Foresight and Governance Project, Woodrow Wilson International Center for Scholars 

Dr. Osvaldo E. Sala, Department of Ecology and Evolutionary Biology, Brown University

Dr. Joseph Travis, College of Arts and Science, Florida State University

Also Present: 
Alan Tessier, Executive Secretary

Jim Collins, NSF Coordinator for ERE

MONDAY, APRIL 27, 2009 

9:00 AM 
Welcome and introductions (Susan Stafford) Approval of minutes; Goals of meeting; Status of AC report: "Transitions and Tipping Points in Complex Environmental Systems." 

9:30 AM
Update on NSF budget and ERE activities (James Collins Assistant Director liaison ERE) 

10:45 AM
Discussion with Dr. Timothy Killeen, Assistant Director, GEO.  

12:00 PM
Lunch time presentation by Dr. Nancy N. Rabalais, Executive Director and Professor, Louisiana Universities Marine Consortium, "So What's the Big Fuss about Dead Zones?" 
1:45 PM  Presentation by Dr. Stephanie Pfirman, Hirschorn Professor and Department Chair Department of Environmental Science, Barnard College "Making Interdisciplinarity Work: Issues and Options." 

3:00 PM
Preparation for visit with NSF Director ‑ presentation of AC report. 

3:30 PM 
Visit with Dr. Arden L. Bement Jr., NSF Director 

4:45 PM
De‑brief and reflections on discussion with NSF Director 

5:15 PM
Adjourn for day

TUESDAY, APRIL 28, 2009
9:00 AM
Reconvene. Discussion on dissemination and promotion of AC‑ERE report. 

10:00 AM
Presentation by Dr. Anthony Leiserowitz, Director of the Yale Project on Climate Change, Yale University, "Climate Change in the American Mind" 

11:30 AM
Discussion on NSF's role in environmental literacy. 

12:30 PM
Future planning, September AC meeting, and wrap up (Susan Stafford) 

1:00 PM
Adjourn meeting

PROCEEDINGS 

1) WELCOME AND INTRODUCTIONS
a) CHAIR STAFFORD: Welcomed everybody. Introductions of AC members, NSF staff, and guests. 

2) APPROVAL OF MINUTES

a) CHAIR STAFFORD: Asked for a motion to approve the minutes from the Fall meeting. Dr. Kay moved to approve the minutes. Seconded by Dr. Moore. All members in favor. None opposed. 

3) STATUS OF AC REPORT: "TRANSITIONS AND TIPPING POINTS IN COMPLEX ENVIRONMENTAL SYSTEMS." 

a) CHAIR STAFFORD gave historical overview of the development of this report, commonly referred to as the “Green Report” over the past 2 years. The draft was approved by the AC in March 2009 and circulated within NSF.
b) Michelle Kelleher: Gave overview of the editing, design, and production process and timeline as well as plans for dissemination of the report and executive summary brief. 
c) AC discussion on the possibility of a public comment period for the community to respond to prior to the actual publication, as well as what role those comments would play for the editing of the report. Decision was postponed to the discussion time allotted for the following day, but the main points raised were length of time the public comment period should be (suggestion of 2 weeks or several months), suggestion of either requesting comments to a small group of people and trying to incorporate those changes or go directly to the September meeting as is, and another suggestion to extend the time line for seven months to include a communications strategy that would involved agency briefings, op ed pieces, annual meetings.  
4) UPDATE ON NSF BUDGET AND ERE ACTIVITIES (JAMES COLLINS, AD LIAISON for ERE)
a) DR. COLLINS: Updated the AC on what is happening in the science; the budget, ERE and NSF; and ERE management.
i) Science priorities: 
the scientific policy environment under the new administration, including American Competitiveness Initiative (ACI), America Competes Act (ACA), stem cell research, and scientific integrity. New directions suggest climate change, sustainable development, and energy will be a three part strategy under this administration. The President’s speech at the National Academy this morning on his vision for S&E. Recent reports released, including climate change, NSF sustainable energy report, and the terrific consilience that is happening in terms of these different sources of information: the guidance is to increase, develop and strengthen interdisciplinary systems and for research programs in the natural and social science that focus on environment. 
ii) Budget: Review of FY2008, FY2009, and the American Recovery & Reinvestment Act (ARRA) numbers. FY2010 numbers are still with the Office of Management and Budget (OMB) and goes to the White House and Congress for final approval. FY2011 budget writing will begin in two weeks. Program officers and division directors have already received guidance and are working on to bringing forward proposals up to the point where the final sign off is required. Discussion of: facilities construction; spending and leveraging ARRA funds; NSF’s decision to restrict the number of new initiatives and proposals for consideration for ARRA; and inspiring innovation and creativity both at NSF and in the community; human resources management within NSF. 
iii) ERE at NSF:

(1) Continuation of cross-Directorate program: joint NSF-USFS coupled natural and human systems programs, and the joint NSF-NIH Ecology of Infectious Diseases program. 

(2) Initiatives at the interface of atmosphere, geosphere, biosphere and anthroposphere, including 3 new Dear Colleague Letters in multiscale modeling,  environmental society and economy, and biogeochemical cycles; Ultra-Ex, a new solicitation related to the LTER program in partnership with USFS focusing on urban ecology. 

(3) Update on status of ORI, NEON, EarthScope, WATERS, and other observatories. 

iv) ERE management: 
(1) Discussion of the changing face of science, including the questions people are studying and they way they are doing their work is more interdisciplinary. Increased focus on "real world problems," the need for the nation to focus on particular areas of R & E, and how to use this to elevate the sciences in general. Need for interdisciplinary collaborative research and increased capacity for systems thinking as far as climate and energy is concerned, balancing the axis between basic and more use inspired research
(2) Discussion of fostering connections among people and programs across the Foundation; creativity awards versus straight out peer review proposal; exploring new models of management; use of venture funds. 
(3) Discussion of Integrated Global System Science (IGSS) group, a new collaborative between BIO & GEO designed to think differently about the problems that are in front of us. 
(4) Discussion of the resurgence of ERE playing a specific role in terms of exemplifying a number of things happening at NSF. 
v) Discussion of the need for sustainability as an overarching theme at NSF, a big science question, to couple the different disciplines, especially social, economic, and engineering to begin with. 
5) DISCUSSION WITH DR. TIMOTHY KILLEEN,  ASSISTANT DIRECTOR, GEO

a) Provided a synopsis of GEO within the context of a timeline of change being upon us [humanity] and driving the thinking at NSF. Cited world energy consumption as a leading driver of human activities in the next few decades, superseding the influence of natural processes. Human activity is changing the biosphere, the climate, and the ecosystems that support the human life and livelihoods and we need a knowledge base to handle this. 

i) Described GEO’s two basic “planks”: 
(1) 1: To support research and the atmospheric, earth and ocean sciences and provide that knowledge base across those fields. 
(2) 2: To address the nation's need to understand, predict and respond to environmental events and changes to enable us to use the earth's resources wisely. 
b) Discussion of the knowledge base and science agenda at this moment in history. 
i) Some big questions: How does the earth operate as a system? What are the feedback loops, the plateaus, the tipping points, the vulnerabilities and the interactions? How to incorporate the missing pieces into the models and first order system characterization? How has life evolved over geologic time? A lot of questions still in solid earth environment. What happened in the early part of the earth's climate activity? What drives and defines earth's deformation? Plate tectonics and 2-D vs. 3-D models. Now we are seeing there are higher order moments that are really controlling the motions.  What drives and defines deformations processes? What are the characteristics of the earth's deep interior, and how does the inner activity influence natural hazards? How do earthquakes work and how can they be predicted?  How much water is there? How much water is there in the deep subsurface area?  
c) Spoke of observational assets such as the drill vessel providing new data unearthing new question: >1km below the seabed, below 100 M years of sediment, exists simple prokaryotic life. How did they get there? How much is there, and how does it metabolize?  
d) Uncertainties in carbon climate models and their relevance to a green economy. 

i) What is happening with climate, water, air quality, and the world's ecosystem? 
ii) Tipping points in Earth’s systems. Increasing model sophistication will enable us to address these kinds of questions much more explicitly in the next few years.  What is happening on a regional basis and what is the vulnerability to change?  All of these questions driving at a basic scientific agenda are occurring at this time in history where both the atmosphere and the ocean are entering completely new territory. 
iii) The need to look at dynamic effects, not equilibrium effects. 
e) The role of science in national security and environmental system stability: from the national security perspectives, information is needed that integrates physical, biological, and social/political sciences leading to security implications.  Problems emerge when these three levels don't talk to each other. 
f) Many of the problems we face will be driven by the tripod of social, biological and geo-physical sciences. NSF’s unique mission to conduct basic research and relevant research in all these areas. 
g) GEO Budget Priorities: Climate change as a significant investment for NSF. Dynamic earth, earth‑society interactions, education and diversity will be priorities. Change and complexity: we want to get to the point we can do discovery (understanding) and prediction as well, quantitatively by region and economic sector by temporal. Developing the next generation scientists and tools and linking science and society. 
(1) Must start with people:  geosciences and the workforce, the public, the teachers, the learners.

(2) For GEO, climate change, dynamic earth, earth‑society interactions are going to be science priorities. 
h) Investments in networks and platforms; decadal regional earth systems and modeling and prediction; scaling bio‑geo processes across spatial, temporal and biological organizational scales.  Serious and quantitative interactions with social sciences. Need to educate the public about earth systems and literacy initiatives and partnerships. 
i) The difficulty of integrative systems approaches. Aggressive education outreach is needed, along with community building and international linkages to foster interdisciplinary approaches. 
j) GEO Vision document is due out soon. GEO’s mission is to enable a sustainable future through understanding our changing and complex planet. And the word "sustainable" was put in there to really connect to the human side. We are following up this framework in our strategic plan and investment strategy with concrete action.  We held discussions with BIO and with SBE that led to the Dear Colleague Letters mentioned earlier. We also are in discussions with EHR.  We identified many joint priority areas and we also identified underutilized components. Community colleges came out strongly as a possibility as well as K‑12 math/science partnerships.  We see from the education of human resources side, the math and science partnerships and their extended network of capability as a way that geoscientists can more effectively work with and integrate research and education. So we are looking at jointly funded programs to address the emergent educational workforce needs, especially in the areas of climate change and broadening participation.  We have hired an expert to come in, a senior retired scientist to help us write a GEO diversity plan. 
k) We worry about the aging of the US geosciences workforce, replacing 100K retiring oil and gas geoscientists in next 10 years and geoscientists needed in other parts of our socioeconomic structure. Graduate production for geosciences students, which has been flat since the 1980s. Planning for a green economy and impending demand for carbon consultants. 
l) AC member Comment: The value of interdisciplinary approaches is one message that has not gotten across to many faculty - the need to take down the silos walls.  NSF should do whatever it can to stress the need for disciplinary integration in education. 

m) What are the key issues?   Conveying the range and depth of the climate change, evaluating outcomes of potential adaptation and mitigation strategies, dealing with the range of scale, building a cadre of scientists, practitioners and educators and policy makers. This is important for national security and prosperity.  
n) Discussed international efforts and the planned International Climate Change workshop to assess alignments and opportunities among funding agencies; linkages and partnerships.  

o) Discussed closing the gap between research directorates and the education system at NSF.

p) AC Member Comment: Education at NSF has had difficulties with the necessity of the ties to existing standards, which is a huge problem since many of the standards are generally not scientifically or mathematically grounded. If NSF is funding education then they should be involved in creating the standards. 

q) Update on research vessels, aircraft, and other MREFC projects such as (Ocean Observatory Initiative) OOI. 

r) NSF has to do the basic research and explore the solution space for challenges facing society – solutions will be demanded of us. 
s) K‑12 education in this area is limited and lacks rigor. Shifting the mindset of earth science courses, often seen as remedial courses, to that of vitality and employment opportunities. 

t) The failure of imagination: One of the things that is the crown and glory of science is seeing the world differently‑‑ envisioning the future. Much of the public doesn’t get this in a strong way. 
u) Discussion of: the demise of the professional science journalists and the impact this has on communicating science; the use of modern media and social networking; the necessity of getting the message out in very qualified ways.

v) Taking a new perspective, a scientific perspective on understanding this planet. 
w) You have to integrate the components of the earth as a system and now we have an incredibly difficult challenge, the educational challenge and the societal ‑‑ the social science challenge and we should add to that national security and policy on science. And there's hardly any part of NSF that you can imagine that shouldn't be brought to the table.
x) But it is for exactly those reasons, and the portfolio of NSF being unlike any other funding agency, that there is more to capitalize on by increasing the base here.
6) PRESENTATION BY DR. NANCY N. RABALAIS, Executive Director and Professor, Louisiana Universities Marine Consortium, "So What's the Big Fuss about Dead Zones?" 
7) PRESENTATION BY DR. STEPHANIE PFIRMAN, Hirschorn Professor and Department Chair Department of Environmental Science, Barnard College "Making Interdisciplinarity Work: Issues and Options." 
8) PREPARATION FOR VISIT WITH NSF DIRECTOR ‑ PRESENTATION OF AC REPORT. 
a) Discussion of bridging the science to policy impact gap, and the role of public administration, governance, and decision-making in science and science policy.

b) What is it going to be driven by policy or is policy going to be infused in the knowledge base? 

c) What is it about the interface of whatever is happening in the sciences and whatever is happening in politics that supports one perspective and then causes the switch to a totally different perspective?
d) Comments on the possibility of having a science strategy that integrates with the President’s national volunteerism program.

e) Comments on the possibility of gathering more explicit information from PIs about the environmental impacts of their proposed research, much as broader impacts are detailed, and whether to include this as a review criteria. 

f) Discussion on sociological models on beliefs, time to consensus on topics, and the impact of outlying opinions.

g) Undergraduate enrollment in science; the role of undergraduate curricular; opportunities for improving middle science school curricular; percentage of adult  Americans that have quantitative exposure to the scientific method in a post secondary setting; reforming undergraduate curricular to incorporate interdisciplinarity. 
h) Results of efforts in education reform and the lack of scaling-up of successful efforts, possibilities of different models of engagement or organizational structures to facilitate the scaling‑up as opposed to another set of programs; Discussion of the management of the EHR budget and mandates for science education; capitalizing on EHR’s long term sustained presence model with long term longitudinal evaluation built in; building partnerships between researchers and educational research community; the OPT (Optional Training Program).

i) Potential questions and topics of discussion: Opportunity costs of oversight and reporting in scientific research and science administration; human resource/staffing issues associated with ARRA; talking about different models of funding; the affects of focusing national research portfolios (e.g. energy and climate) and the impact this has on non-priority areas; the differing impact on agencies receiving guidance from the administration; the potential role of environmental impact statements within research proposals to NSF; does NSF see the Green Book as something that would help them make the argument that NSF can and should be a leader; the longevity of interdisciplinary programs and career paths; where he sees these being very useful in terms of moving NSF's agenda forward in the future;  how can we best serve NSF now that we have accomplished the Green Report; at what level will NSF pursue to get more money for ERE; the five recommendations of the Green Report.

9) VISIT WITH DR. ARDEN L. BEMENT, JR. NSF DIRECTOR, & DR. CORA MARRETT, NSF DEPUTY DIRECTOR
a) Discussion of President Obama’s speech at the National Academy of Sciences that morning. It was a very strong statement for science and support of science and in many dimensions. The National Science Foundation was mentioned several times in the speech, as were research and education areas of interest to the AC. 
b) Update on: the NSF budgets for FY2009 and FY2010; approval for ARRA funding; human resource challenges associated with additional financials; opportunities for new initiatives; the convergence of NSF’s work on future initiatives and the administration’s priorities; the transition between administrations; prospects for NSF. 

c) Reviewed his last meeting with the Advisory Committee, the AC’s recommendations to NSF, and updated on subsequent responses and activities:  
i) Response to AC recommendation: Elevating the need for global environmental challenges to the level of national and economic security.
(1) Happening with the new administration and with the scale of NSF activities. Internally, the issue was: Should the NSF consider new ways to promote integrated environmental research?  Discussed new initiatives in cyberinfrastructure and cyber‑enabled discovery and innovation to deal with higher levels of complexity in the field and connecting with the social sciences. But I should say that our biggest contribution here in terms of integrated environmental research are through some of the new tools that we are providing in the community, such as the Ocean Observing Initiative, NEON, the National Ecological Observing Network, the ARV, Alaska Research Vessel, the AON, which is the Arctic Observing Network, which is linked now among a partnership between several Arctic nations to sensor network around the entire Arctic region and our involvement with Geo. 
ii) Response to the AC recommendation: "Should we adapt our structure to promote the interdisciplinary education that reflects graduate programs at universities?" The graduate programs at universities are beginning to look like the structure that NSF has been promoting for many, many years with interdisciplinary and multidisciplinary research. NSF has identified organizational issues and is working on them: new grant instruments developed to encourage more transformative research, high risk, high return research, which in many cases is inherently interdisciplinary or multidisciplinary. Student demand for environmental studies and green technologies are ways to attract new students into STEM disciplines.  
d) Discussion of the green report, Transition and Tipping Points of Complex Environmental Systems and the recommendations made by the AC. Dr. Bement described it as “a superb report” and very timely as far as our future planning is concerned.”  
i) Discussion of the first recommendation in the report, to increase support for broadly interdisciplinary environmental programs and all directors should be engaged with the social behavioral and economic sciences on joint ventures. Dr. Bement described it as “a very strong recommendation” and a “very well‑received recommendation”. 
(1) OD is encouraging new joint activities among all directorates including SBE. Mentioned new joint activities emerging: GEO and SBE recently announced new Dear Colleague Letter in Environment, Society and the Economy (ESE). BIO and SBE recently announced a new solicitation Urban Long-Term Research Area (ULTRA) Exploratory Awards (ULTRA-Ex). 
ii) Recommendation 2 is to provide longevity to interdisciplinary programs – not just short‑term initiatives ‑‑ in order to encourage early career scientists. 
(1) Discussion of NSF’s interest in early career faculty and announcements have a very strong focus on early career scientists and engineers, especially with ARRA and increased support for graduate research fellowships and career grants. 
iii) Recommendation 3: To "lead the effort to ensure the implementation of a well‑designed and integrated system of observational sensor networks that measure critical environmental variables as well as the changes in key human activities." 
(1) Discussion of initiatives in the system of systems area, including LTER program, NEON,  investment in cyberinfrastructure and cyber-learning, developing computational capacity and networking to enable modeling more complex systems at terascale and petascale; shifting to an emphasis on data with new initiatives in broadband technology to improve accessibility and connectivity; investments to build capability in flash memory and in high speed computations;  cloud computing; the “sensor race” and placement of observational tools and cyberinfrastructure to deal with the data generated.

iv) Recommendations 4 and 5 had to do with concern with environmental education, public literacy and outreach to policymakers.  
(1) Announcement of new NSF and DoE energy education initiative to bring the benefits and the need for clean, sustainable energy to young people and to the public at large. Will involve NSF programs from K‑12 to post doc as well as informal public education and outreach. More agencies will also be involved.
(2) Discussion of: the omnibus bill mandate for NSF to start a program in climate change education, a $10M investment, to start this year; prospects for the future; NSF’s position and ability to support all the sciences and all the fields of engineering. 
(3) Discussion of: the congruence of messages from the NSB, the President and his administration, the recent NRC report, the recommendations. AC concurs that NSF is truly the best agency positioned to start to address these issues. 
e) AC Member Questions to Dr. Bement:

i) The AC voiced their concern over a potential "riptide effect" where projects and money get pulled in the direction of administration priorities in climate change and energy. Can NSF continue to maintain balance in a diverse portfolio of science projects.
(1) Discussion of: balancing the program; allocation of funding to the core vs. line allocations; shaping the core; NSF working with decision makers in the administration and Congress to achieve and maintain the right balance; investments needed into the future and communication thereof; understanding of what fundamental work in science and engineering can be about.  
(2) Discussion of how to discover what we don't know; basic research remains the fundamental element of the NSF portfolio. 
ii) AC member question on Dr. Bement’s vision of leadership for NSF internationally. Comments that the US has the opportunity for “generous and open‑handed leadership” in science, global problems and solutions
(1) Discussion on: regionalization of workshop activities and conferences and joint funding and science; reaching out to regions that are still developing their regional approaches, such as South America and sub-Saharan Africa; NSF’s support of international activities and partnerships; the new BREAD partnership with the Gates Foundation; new opportunities and working with USAID to redevelop their science programs; the role of workshops in making connections; challenges of sustaining long-term observations and data-sharing internationally.

(2) AC recommended that NSF expand the notion of coupled and human natural systems into much of the Foundation's work. Comments on how these systems exhibit tipping points; scientist’s inability to predict them yet; and the need to improve our understanding and develop our predictive capacity.

iii) Discussion of: social behavioral scientists desire for integrative activities with other sciences; recent intellectual engagement within NSF in an activity that had begun as the three E's; the coupling of energy, environment and economics; the role of interdisciplinarity, recruiting early career researchers into interdisciplinary fields, and the impact of longevity of NSF programs has on their career decisions; 

iv) AC member commented on: PI’s making choices about career and goals; incorporating and supporting  interdisciplinarity in the merit review process; the importance of individual PIs and Program Managers to the NSF systems of merit review; the connections of academia to national initiatives in green energy, green products and a green economy;  prospects for college graduates in the sciences and engineering. 
f) Dr. Bement commented on: the universities’ role in finding solutions to the tenure process for researchers wanting to work in interdisciplinary fields; the perception of interdisciplinary programs by prospective students and the importance of social relevance of interdisciplinary STEM programs and subsequent employment prospects.
g) Dr. Marrett commented on: institutional barriers to overcome with regard to supporting interdisciplinary merit review; the role of creative evaluation mechanisms and strategy. 
h) AC recommendation: the need for basic research on how to actually accomplish interdisciplinary interactions not just at NSF but in the research and education communities, among students, etc. 
i) Dr. Bement discussed: the cyber-enabled discovery and innovation program;

j) AC member comments on: the history of separation between the educational part of NSF and the science parts, and the current climate and opportunity to positively impact American education.

k) AC Member comments about how to make policymakers and the public understand the science so they can make better decisions and the role of citizen scientists and scientist citizens. Question on whether NSF sees a place in environmental education to teach scientists how to better inform the public? 

l) Dr. Bement commented on the need for more social science research on how to work at the interface between scientists and policymakers; the need for, and role of, honest brokers in the science community.

m) Dr. Marrett: Comments on: what it means to talk about public engagement; the NSF discussion about the engagement of scientists with the public, models in other countries.  

n) Dr. Bement commented on the politization of science by scientists and non-scientists alike.

10) DE‑BRIEF AND REFLECTIONS ON DISCUSSION WITH NSF DIRECTOR 
a) Discussion about: the 3 E’s concept; the role this might have on NSF’s strategic plan for the long-term; what it might mean for NSF as an institution; other initiatives in the US that have packaged themselves around a big national need; the upcoming NSF-DoE initiative in education and energy; the national need of having an institution capable of responding to national needs and that is what the NSF is supposed to be all about; the mechanisms that allow a program like BREAD to fund internationally; international data sharing and accessibility issues; the complexity of questions about ethics and science and the need for research programs built around that interface of the social sciences and the physical and natural sciences.
APRIL 28, 2009 

11) DISCUSSION ON DISSEMINATION AND PROMOTION OF AC‑ERE REPORT. 

a) Discussion of: Providing a vehicle for community input prior to publication: purpose, timing, distribution, accessibility, benefits, drawbacks; how the AC-ERE will incorporate the input in the report; who the AC will ask to review the draft report for comment; how long it will be out for comment; impact on timeline and the design process; mechanisms for making the report available for, and inviting, public comment; what they would seek in the reviews; planning for a rollout and report distribution; communications strategy post-rollout. 

b) Ideas for speakers to invite for rollout were invited from the AC members.
c) Discussion of: sustainability as a big science question; NSF’s unique position to initiate cross-disciplinary discussion on sustainability; the increasingly role of ethical considerations for the whole planet; the role of affluence and technology.
d) Decisions on the production plan for the Green Book:

i) All agreed to modify the production plan for the Green Book by adding several weeks for a period for external review, understanding that may push out the final date by six weeks.

ii) Committee members will send names, email addresses, and institutions of suggested reviewers. 

iii) Brief discussion on what they ask the reviewers to comment on.

(1) Have we captured all of the right elements (literally or conceptually)?
(2) Do we have the appropriate balance and emphasis? 
(3) Is there just something outright wrong or they disagree with?

iv) Susan will send out a generic email and we will receive comments via email. 

v) The committee will convene conference calls in late May/ early June to consider the input received. 

vi) Cheryl Dybas will work on a roll‑out press release to coincide with the roll‑out in September.

vii) September plus six months communication plan. Decided to have follow-up conference call to develop the plan. 

viii) Publishing a policy forum piece in a journal. A small working group was formed to follow through on this. 

ix) Discussion of potential symposium at next AAAS meeting (decided not to).

12) PRESENTATION BY DR. ANTHONY LEISEROWITZ (Yale University)  Director of the Yale Project on Climate Change, Yale University, “Climate Change in the American Mind”
13) DISCUSSION ON ENVIRONMENTAL LITERACY 

a) The ambiguity of the term and multifaceted meaning to different people. The missing consensus on what parameters are important for environmental literacy? Quantitative reasoning.

b) Need to formalize or at least come to a consensus on what those terms mean, and then how to act? From an education perspective it is important to really define what those terms are and then determine how we might act on what action items might come from those definitions or from those understandings.

c) AC member suggestion that NSF (not necessarily this committee) get more involved in understanding what is effective curriculum for the general public, especially in the context of people understanding the non‑linearity associated with complex systems with multiple feedback loops. 

d) AC suggestion that there be some investment by the Foundation into organizing the abundance of education tools available, and developing for qualitative and quantitative standards for environmental education tool; and addressing accessibility issues, connecting creators and users; addressing issues of ethics in environmental education. 
e) The importance of informal education venues and how similar they are but yet how different they are and how different they interact with the public and what they are in terms of engagement. If moving forward, to ensure all sectors involved in the environmental education community are involved, including informal education in addition to K-20.

f) Education as an umbrella for all the different aspects of environmental science and how to adequately transmit them to a broader public and all age groups. 
g) Sustainability and Sustainable Future: To include more than environmentally responsible manufacturing but also infrastructure, waste, distribution, demand, supply, etc, and addressing the issue of economic foundations rooted in cheap, abundant carbon-based energy. Getting people more accustomed to understanding and conversing intelligently about these issues and seeing that if you only push from one direction, you can't expect a solution that is not going to burp out on the other side.
14) FUTURE PLANNING, SEPTEMBER AC MEETING, AND WRAP UP. 
a) Discussion of a potential workshop on five/six Es: Environment, energy, environments, ethics education, engineering, and economics, along with international ERE.

b) Potential survey on interdisciplinarity in the US.
c) Suggestions for how to framing the issues for the next AC. Bring people who can contribute a talk but then hang on to them for half a day. We lost the thread for weaving the tapestry that could have come from the way they had spoken. A sort of visioning meeting. 

d) Discussion of: NSF’s organization pertaining to issues of sustainability, and a clearer definition of sustainability. 

e) Discussion of the role of education in sustainability science and vastly increased interest by students in programs that offer sustainability curricula; the transition of the concept of sustainability into something much more fundamental; 

f) A vision document and other things they can do as a committee.

g) A discussion on the 6 E’s, beginning with the 3 E’s: environment, energy and economy, and adding ethics, engineering and education.

h) A discussion of the role of engineering in natural resource use and impacts on the environment. 

i) Closing comments by AC Members.

j)  Whereupon, at 12:56 p.m. the meeting concluded.  
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