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Tuesday, September 23, 2014

Welcoming remarks
Dr. Bruce Logan, Chair AC ERE, began the meeting at 9:00am by welcoming the committee and inviting the self-introduction of the AC ERE Members, NSF staff, and guests. Dr. Logan also introduced Dr. David Skole as the incoming Chair of the AC ERE and acknowledged the completion of his term as AC ERE Chair and an AC ERE Member.

Dr. John Wingfield, AD for Biological Sciences, introduced the incoming AD for Biological Sciences, Dr. James Olds, and provided updated information regarding the NSF and BIO budgets, the construction and progress of OOI and NEON, the programmatic transitions and future plans of SEES, and updates to some of the Broadening Participation initiatives undertaken at NSF.

Dr. Logan and Dr. Skole suggested several procedural issues for this meeting, expressing a desire for a more open, discussion-based format instead of a presentation-based format. Several topics for discussion were proposed, including the low success/funding rate at NSF, concern for the transition and continuation of SEES research in Core research programs of divisions, and how the AC ERE can play a more proactive advisory role in these decisions.

The Role of the AC ERE
Dr. Linda Deegan, Program Officer for the Division of Environmental Biology and Executive Secretary for the AC ERE, provided a brief background of the history of the AC ERE and its role within NSF. She highlighted several past ERE activities that resulted in the development of several reports offering strategic guidance to NSF; these reports helped to foment programs such as CNH and several other SEES programs. She charged the AC ERE to think about drafting a new decadal outlook report to follow from the previously issued report in 2003, ideally for the next March meeting. The goal of this document should be a forward-looking document to highlight and guide NSF’s unique contribution to integrative, environmentally focused research.

SEES update
Ms. Beth Zelenski, Staff Associate in the Office of the Assistant Director of Geosciences, provided an update on SEES activities, including examples of previously funded SEES research, evaluation and assessment activities, and program budget changes. Ms. Zelenski noted that several evaluation efforts on the SEES portfolio were to be undertaken by two contractors (Manhattan Strategy Group, NORC), with the goal of establishing a small advisory group to oversee these activities.

Several topics were discussed by Ms. Zelenski and the advisory committee, including:
· The value of a portfolio approach to evaluation in order to capture issues related to workforce development, diversity, and attracting new/young scientists into sustainability research fields/industry; recommendations for evaluation efforts (e.g., making reports available to the ERE for feedback, using different evaluation approaches such as phylogenetics-type analyses to understand the impact of SEES-funding).
· The process by which budgets will shift to allow core programs to cover SEES-related research.
· How SEES-related research topics will be sustained following the transition of the program (and concerns for how these changes will be perceived by the scientific research community with regard to NSF’s focus on sustainability research).
· Can/will other private or public sectors provide support forbe engaged with SEES-research?

Ms. Zeleinski said that she would be able to update the group within the next year and will map for the group how SEES budget will be reallocated.
Jill KCarsten (GEO) said that she would get contractor reports from the group.

Accelerating diversity working group report
Dr. Stephanie Pfirman, AC ERE member, presented on and discussed the possibility ofor adding a sidebar, or policy relevant question regarding  interdisciplinary R&D for which data areis not available, into the 2016 Science and Engineering Indicators (SEI) Report. The SEI report is a volume of record produced by NSF’s National Center for Science and Engineering Statistics (NCSES) comprising the major high-quality quantitative data, or indicators, on the U.S. and international science and engineering enterprise. Although the SEI is policy neutral, the indicators reported are intended to contribute to an understanding of the current environment and to inform the development of future policies. The sidebar would discuss challenges associated with conducting and measuring interdisciplinary R&D and would update and expand on a sidebar published in Science and Engineering Indicators 2010 that explored whether bibliometric data could provide accurate indicators of interdisciplinary research. 

Recommendations from the Accelerating diversity working group for the one page Sidebar included:
· Information bearing on the scope, quality, and vitality of the science and engineering enterprise. 
· Contributions to an understanding of the current environment and to information for the development of future policies.
· Discussions about interesting recent developments.
· Highlights of crosscutting themes.

Discussion about Dr. Pfirman’s presentation focused on what purposes the AC ERE members and NSF staff thought such a sidebar could serve, such as: 
· To give advice to early career scientists about whether to pursue disciplinary or interdisciplinary research. 
· To act as a signpost to the scientific community about future trends.
· To show that interdisciplinary research is good for drawing diverse people, for increasing the diversity of knowing and harnessing diverse views.

Broader impacts activities and update
Dr. Wanda Ward, Head, NSF Office of International and Integrative Activities reported that institutions of higher education (ISHE’s) had been charged both by the America Competes Act of 2010 and the National Science Board’s 2011 report on NSF’s Merit Review Criteria to develop and provide training and programs to assist their investigators in achieving goals of broader impacts (BI) and that principle investigators (PI’s) are now required to provide evidence of institutional support for the portion of the investigator’s proposal that address these broad societal goals. She outlined other NSF and IHE activities that have furthered the BI discussions, and the current challenges faced by NSF and IHE’s in promoting BI. She discussed the need for development of appropriate metrics on which to base assessments of BI, as well as the need for assessments to be done at aggregate levels to enable meaningful understanding of the overall BI success of NSF funded projects.

In the discussion that followed, one key concern raised was whether NSF, in its merit review process, was promoting innovative broader impacts more thanover building on those that had proven effective, thus penalizing PI’s seeking to replicate activities that worked in the past. The concern is that by undervaluing application of successful techniques panels might be actually working against BI goals. Dr. Ward discussed this challenge with the group stating that care must be taken not to build only on incremental successes, or assume that initiatives have societal benefit.  She stressed that it is also important to show how these activities have had an impact. Dr. Ward explained that different institutions have varied understandings of and infrastructure for BI.

Other thoughts discussed: 
· That improved guidance and/or examples to PI’s about broader impacts related to their studies could help to reduce PI confusion about how to incorporateing BI.
· That sustainability issues such as renewable energy research and most of ERE were discussed as having inherent BI.
· That BI activities can inform the science, just as the science can inform the BI, that benefits can be bi-directional.
· When certain areas of research are of interest to students and/or industry, when there is pull, this should be noticed and could be used to increase diversity. 
· Creating webinars for helping graduate students to think about BI/BP to assist them in coming up with innovative ideas. 
Wanda Ward will get the group a pre-publication copy of CEOSE report and BI Perspectives document. There was also a suggestion to follow up next meeting with a report on BIONIC. The ERE expressed a desire to see more activities highlighted by NSF’s public communications in the broader impacts area.

Ecological Implications of Synthetic Biology
Dr. Todd Kuiken from the Woodrow Wilson Center in Washington, DC, gave a presentation on Ssynthetic biology, an emerging form of bioengineering thatwhich combines science and engineering in order to design and build novel biological functions and systems. It entails the design and construction of new biological parts, devices and systems, as well as the re-design of existing natural biological systems for useful purposes. He highlighted the major scientific discoveries and milestones that led to the practice, including most recently, CRISPER technology, which enables simultaneous editing of several sites within the mammalian genome. Funding from DOD, DARPA and others has increased from approximately five million dollars in 2006 to approximately 160 million dollars in 2014. The technology is expected to move from controlled lab environments to more complex, and natural settings. It is of utmost importance that the potential ecological effects of such novel applications are identified, as well as research priorities set for increasing understanding of ways to mitigate negative effects that may arise from synthetic biology applications. 

Food systems working group report
Dr. David Blockstein, AC ERE member, discussed the role that NSF needs to play in food systems research to complement those played by other agencies. NSF can bring a systems approach to what is usually an applied topic, leveraging for examplee.g. its leadership in Coupled Natural-Human Systems research. He reported that several NSF Directorates have projects on different aspects of food systems, and that NSF and other agencies such as USDA, DOE, EPA and NASA are also interested in working collaboratively. 

He discussed converging trends such as the problems of population growth, decreased farmer land hold sizes, little room for agricultural expansion, the growing demand for locally grown food, and how these are impacted by stresses from climate change, including higher temperatures and increased rainfall variability. In an increasingly global food market, this creates economic opportunities for some farmers, but strains supply chains used to respond to increasing demands. 

Looking at food as a system that interacts with water and energy would allow for consideration of tradeoffs in competition for resources (e.g. bioenergy/food production), understanding impacts of climate variability and/ change, human decision-making, technological change (both hardware and biotechnology), and for NSF, underlying science that would allow application of knowledge.

Thoughts from the AC:
· Can NSF frame a competition that will help get at all of these factors? Agriculture writ large – managed systems, trade-offs in multiple dimensions, land and space – this cross-cutting arena may be the sweet spot.
· NSF Systems approach could feature the purported trade-offs between biodiversity conservation and feeding people.
· Should food and agriculture be separate topics? Should NSF stick to food complexity in a constrained world?
· Some western states spend approximately 10-40% of their total energy expenditures providing water services.
· The approximate 2,000 calories per day that fuel the human body can power only one 100 W light bulb per day, showing that food is a very inefficient source of energy.

Action item: The group will prepare a proposal for a workshop by the end of the year. 

Development of a decadal vision
David Skole, incoming AC ERE Chair, discussed the history of the AC ERE as originating from an the NSB report in 2000 that called for increased investment in an interdisciplinary, external advisory committee grounded in environmental science and research, education and related activities, as well as . He summarized the group’s previous publications as follows:  The Red Book (Complex Environmental Systems: Synthesis for Earth, Life, and Society in the 21st Century) discussed what NSF could do to build capacity and implement the research. The Blue Book (Complex Environmental Systems: Pathways to the Future) said, here is what to do now, an agenda. The Green Book (Transitions and Tipping Points in Complex Environmental Systems) was a mid-term assessment, looking at directions for how to make work important and translate it into policy. He then opened the discussion on how to proceed. 	Comment by other: Dave  may have said this, but if you look through the NSB report from 2000 they did not call for an advisory comm.. the AC was an NSF response to the Board call to increase investment in interdisc env research, education and related activities and to create an organizational entity to carry out that investment (not an advisory comm.)

Discussion Points:
· The way people get and use energy is an overriding concern because of environmental impact, global warming etc.
· Synthesis, we all like systems thinking, whether quantitative or disciplinary. What are we working toward? How to achieve a better steer future. Can we visualize America’s future in 2050, what we will be facing: Mmegastorms, China striking out economically? 
· America’s Future: ERE for a Thriving Century (Prosperity through science).
· Sustainability should be the theme – in the 1990s, the Committee for the National Institute for the Environment a citizen science group called for institutional change. That in part led to the NSB report and the creation of the ERE portfolio and the AC-ERE. We should still be still asking today - Is the structure of NSF sufficient for interdisciplinary S&E.
· Being able to forecast – hard problem for environmental scienceystem but we’re getting there – depending on the timescale.
· Distributed small scale data as well as large observing systems will change environmental science. Challenges in cost of infrastructure – need to address cost of getting/maintaining infrastructure vs science.
· Cascading effects to system transitions (things transit more than tip). 
· Coupled systems – maybe for big vision rethink process of science – how we do science – co-develop science with society.

Open discussion with NSF Assistant Directors
The discussion with the AD’s covered three topics, the end of the SEES program, broader impacts (BI) in proposals and NSF proposal processing cycles. 

The AC asked why the SEES program is scheduledwould to end prematurely. The AD’s explained that the ability to morph programs allows NSF to do more agile programing, based on lessons learned, proposals received, not received, or other reasons. The AD’s stated that SEES had several topical programs within it to help spread the workload across the Directorates within the Foundation and that some of these would go back into the core programs. The AC asked if there would be an overall reduction in the number of grants or dollars spent on topics covered by SEES. The AD’s reassured that while SEES would only be funded into FY17, other programs will be added to provide as much or more funding for ERE so that the scientific frontier can be moved forward. Some board members expressed concern about this response.

Discussion Points:
· The AC voiced the concern that Program Directors always want to see the new and novel plans for BI in proposals and that they (the AC) wanted the AD’s to communicate to the Foundation and reviewers that it’s okay not to be novel as long as the plans for BI work and benefit society.  
· The AD’s discussed what it means for BI to have worked. Did it move the needle on a national level? Towards what end are we seeking improvement? Even if something works, how close does it get to the needed societal/scientific challenge? It needs to be non-incremental – needs to provide game changing opportunities. NSB says they’re looking toward the aggregate.
· The AD’s agreed that currently there is too much pressure on individual PI’s regarding novelty in BIs and that PI’s should be able to align with larger institutional goals. More strategic thinking and planning at the institutional level is needed but that institutions are at different developmental places regarding BI goals.
· The AC explained that this issue is resonating in the field and stressed that PI’s need examples of successes and more guidance about effective BIs.
· The AC discussed holding a community wide joint workshop with CEOSE to discuss best practices and that interdisciplinary research often draws more women and minorities than disciplinary sciences.

Reduced funding rates and number of submission opportunities were brought up as a concern for the AC. The AD’s discussed several pilots underway to reduce work on the community, such as the use of pre-proposals which has reduced work for Program Officers and on PI’s. If they get invited for full proposals, they have higher funding rate and more feedback. If they’re not invited, then they have another 18 months to resubmit and can improve their proposals. A Merit Review Work Group at the Foundation has examined the issues; proposal pressure and funding rates and can be invited to address the AC.

Action items: 
The AC wants to hold a joint community workshop with CEOSE (information needed within six months).
AC to invite lead(s) from Merit Review Working Group to Advise AC on pilots underway.

Wednesday, September 24, 2014

Open discussion with NSF Director Dr. France Córdova, NSF Director
In addition to the overall decadal vision, issues raised by the AC were those from other discussions such as the SEES program, NSF review of BI, low funding rates and only having one opportunity per year to submit proposals. Dr. Cordova discussed having a flat budget and looking at what NSF doesn’t need as well as leveraging by working with others, as this will allow NSF to do new things.

Discussion Points:
· Cordova: Do you think NSF is being responsive? What are your goals for the future?  
· AC: Programs like SEES and the intersection of food, energy, water; opportunities for collaborations w/ feds, industry, global orgs. 
· Cordova: You could add value by helping NSF to form narrative about where we fit, what we contribute, as opposed to NOAA, BLM, etc. what can we bring and what do we have to offer. Other agencies are more mission driven and focused on single things – but NSF is at the nexus.
· AC: Key elements of NSF role are to be out front and identify emerging science i.e. synthetic biology, to provide leadership, inform society and ferret out fundamental issues. NSF has a unique ability to look across fields and include the human dimension. Technical solutions don’t work without social support – we must ask if it’s socially acceptable – if not, it’s not a viable solution. 
· AC: The requirement that BI must be innovative was not stated in the America Competes Act, but is required by NSF PD’s. How can BI be scaled up if there must be a new, innovative plan in each proposal?
· Cordova: We’re struggling with this. The OMB examiner is asking if it’s working. There is uncertainty. I don’t know. I want your thinking and advice. What are messages we’re trying to send: Tto young researchers, experienced researchers. 
· AC: What we do and how we do interdisciplinary research and workforce evolution. Interdisciplinary research brings in women and minorities. We want to discuss with CEOSE about best practices for BIP. 
· Dr. Cordova:  Also ask what worst practices in BI are. People want to go into welcoming fields. When all the leaders in the field don’t look like you, it’s a sign that there will be bias against you from the outset. We need to think differently about what we’ve learned and use the knowledge we’ve gained, as would a corporation selling widgets. We incentivize novelty. We like starting but need to get what we’ve learned at the end, and do it more efficiently at less cost. We’re after getting knowledge as industry would. 
· AC: We have been active in the last decade and now is a good time to revisit the vision. We have the vision for next year but want to make it broader. The AC will produce reports/recommendations and want to work closely with you and NSF staff
· Cordova: Intersection of human-natural systems will become ever more important. We have something to do even more important than reports as taxpayers to Congress. We can fund young and old by getting money appropriated for science. Universities need to help by encouraging Congressmen. Take students to educate about Congress about the importance of science. Say, this is what you’ve funded, this is the future. THIS would create IMPACT! There is nothing like the power of faculty and students educating people about the significance of the research. 

Action item: AC to send Dr. Cordova communication about looking at original legislation on BI in America Competes Act.
Development of Decadal Vision - Summary of the development plan:
Dr. David Skole, incoming AC ERE Chair, discussed the work moving forward.
The AC will hold a teleconference prior to Christmas (note, now scheduled for January, 2015) to discuss Vision document. The AC plans to have a draft outline of a decadal vision by their March 2015 meeting. 
Q: Two things, BA vs complexity issues? Economic issues; security as well.	Comment by other: BA??
There may be opportunities to get AAAS or Einstein fellows as they started this week. Arctic as analogous project: 
	Visible; Hidden; connected; managed; undetermined.
Topics in the report:
Integration of activities: With as much information as we have, and often real time, we can now formulate solutions that are more encompassing; sidebar: short term, storm warnings; longer term, crops/climate changegw/rainfall. Keep this in mind for the environmental engineering frontiers.
New 4 sections of the report:
· Understanding the challenges and opportunities of complex environmental systems.
· Designing the future: science, engineering, humans and control.
· Securing the future with sustaining the future with a sound environment.
· Enabling the future: big/small data; infrastructure.
                                       
Action items: 
The AC will form a small WG of any number (up to the whole) to work on writing between meetings.

The AC wants to brief USDA, NASA, maybe NOAA in order to gauge their interest in uptake proactive process in and outside of the agency. The AC also plans to reach out and to talk to decision makers at OSTP and OMB.
Report: Write a  report by March 2015

New ideas/Activities
Dave Blockstein: National Energy Education Summit January 26, 2015: Trying to launch a field of energy educationit; would like to convey information about the need for this field.
Erin Lipp: 
1- Funding for education programs are going away. What could improve the situation? Go into the work force with experience? Charles: huge shift in CISE in terms of grad students and no postdocs.
2- Over producing PhD students?  
Scott Doney: Are there topics like synthetic biology that are also cross cutting? A pair of reports will come out on geo-engineering. Should NSF be in that space? Stephanie says that they are going to be a bit provocative. 
Stephanie Pfirman: Bring in co-chairs of merit review advisory committee.

Meeting Adjourned at 2 PM.  
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