Advisory Committee for Environmental Research and Education (AC ERE)
September 11-12, 2013
Meeting Minutes

Committee Members present:
Dr. Bruce Logan (Chair)
Dr. Lillian Alessa (videoconference)
Dr. David Blockstein 
Dr. Erin Lipp
Dr. Elsa Reichmanis (Day 2)
Dr. Upmanu Lall
Dr. Ivor Knight
Dr. Anthony Janetos
Dr. David Skole
Dr. Stephanie Pfirman
Mr. Roger-Mark DeSouza (Day 1)

NSF Staff:
Dr. Roger Wakimoto (AD for Geosciences, Designated Federal Official for AC ERE)
Dr. Margaret Cavanaugh (DAD for Geosciences)
Ms. Elizabeth Zelenski (Executive Secretary, AC ERE)

Welcome Remarks and NSF Update Session
· Dr. Logan welcomed committee members and thanked them for attending the meeting. There were no new members to introduce.  
· Dr. Wakimoto reviewed his slide presentation, which provided information on the FY13 budget wrap-up, FY14 budget priorities and funding level requests, and FY15 federal agency science priorities (as outlined in OMB guidance memo M-13-16).  Of particular interest for FY15 was the emphasis on resilience under the Research and Development priority area in the OMB guidance memo.
· Dr. Wakimoto mentioned nomination of the new NSF Director, Dr. France Cordoba.  He introduced Dr. Sarah Ruth (AGS/GEO), who is serving as the new chair of the NSF SEES Implementation Group.  
· Dr. Wakimoto also highlighted NSF’s efforts on Open Access (data and publication), and noted that NSF’s plan has been submitted to OMB, and there has been a lot of discussion across federal agencies.  



Food System Security Session
Pre-meeting discussion questions for this session included:
· How can ERE help NSF focus on the importance of global resources and education for improving stability and reducing the environmental footprint of food systems? 
· What contributions can NSF support towards planetary sustainability with respect to water-food-energy-climate-urban interactions?  Are there specific combinations (water-food, for example) that are more urgent? Is the concept of virtual water a useful tool for integration of these ideas?
· What financial, technical, policy changes are needed in terms of water, food, and energy? What does the year 2050 or 2100 hold for us, if we do or do not make policy changes?
· What role can NSF play in food systems, a topic area of interest to other federal agencies, as well as many national and international organizations? How does the proposed MOU between NSF and USDA/AFRI define roles and complementary activities? 
· With respect to agricultural needs and practices, how can NSF support science and engineering to reduce use of fertilizer and subsequent runoff, and to develop new methods to recover nitrogen and phosphorous based nutrients?  (These discoveries will reduce the amount of human and animal waste, and farm based nutrients that reach rivers and streams and will facilitate “mining” of these chemicals from bays and seas.)



· Dr. John Wingfield (AD BIO) delivered a presentation on NSF national and international efforts related to food system security, including work with the Bill and Melinda Gates Foundation under the BREAD program.  
· Dr. Wingfield noted that NSF, and the ENG, SBE, GEO, and BIO Directorates in particular, are getting at the fundamental problems and we are bringing together facets of NSF to approach these problems.
· NSF has done a portfolio analysis on what it is already invested in regarding agriculture.  This includes:
· Gene-environment interaction--reaction to environmental stress in biology 
· Molecular Biology Plant and Animal Research
· Coupled natural and human systems
· Long-term ecological research (LTER) project related to sustainable bioenergy 
· BREAD program partnering NSF and Bill and Melinda Gates Foundation (BMGF) to support transformative, basic research with direct relevance and potential application to smallholder agriculture in the developing world.  FY 2010-14 included $48M investment (equal contribution from NSF and BMGF).  

· Dr. Sonny Ramaswamy (Director, NIFA, USDA) delivered a talk on USDA’s mission and efforts with respect to food system security.  NIFA is the National Institute Food and Agriculture that has been around for 150 years under different names (current name since 2008).  
· NIFA has a budget of about $1.2B and several institutes with emphases on food production, bioenergy and climate, youth family and community, and food safety.  
· $800M in grants are distributed based on formulas to land grant institutions, and translate that to innovations, and deliver to end users; USDA has Cooperative Extension agents funded through this. 
· $400M is available in competitive grants, with about 70-75% of funding usually going to land grant universities. The remainder goes to other universities, non-governmental organizations, and government agencies.  
· Dr. Ramaswamy pointed to the increased level of engagement between NSF and USDA over the past 1.5 years, as well as ongoing partnerships with NIH, BBSRC, and DOE.  
· He highlighted four 21st century challenges for food agriculture and natural resources:
1. Agriculture competitiveness-- (deploy scientific knowledge) educating America and aging population of farmers 
2. Ecological footprint-- new technologies for water and reducing nitrogen footprint and depleted soils
3. Bio-economy--how best to capture elements (sunlight, water) create jobs understanding these qualities of plants 
4. Health challenge--CDC said that 75% of america's health care costs are preventable *food *behavior *lifestyles.   So addressing these challenges while trying to keep in mind things such as climate change 
· Dr. Ramaswamy posed the following question to the group:  How could we have a long term and broader vision of how we might coordinate with NSF? 

Open discussion during Food System Security Session

General comments and questions
· How to have a NSF/USDA partnership that makes sense, which bridges differences in roles and missions.  Need to engage each other more broadly, go beyond “one-offs”.
· The Advisory Committee will need to dig in deeper to this issue, to identify some priorities and challenge areas, and help “connect the dots” across NSF.   
· Need toolbox to accomplish integrative science; need to share best practices, the “how” to do it and how to integrate data. Cyberinfrastructure is a critical piece of the puzzle.  
· What is at stake for us as a nation for us and humanity if we don't make the changes we need to invest a greater percentage of GDP in R&D (in reference to PCAST report on America’s research enterprise – U.S. should invest 3% of GDP in R&D)?  Current success rate is funding only half of what have been categorized as outstanding.   
· University level state funding is less than 10% at about 5-8%.  Need to find new relevancy for States in federal/state partnership, as states are decreasing funding to land grant colleges.  
· Around the world and even in the U. S. many people rely on traditional food systems but they are heavily reliant on functioning ecosystems and fish and macro biota and fauna. Is there a place for these in these emerging programs?
· NSF response:  Ecosystem health is an emphasis area. NEON that is now under full construction and ocean observatory initiative will provide information on the continental scale about cultural input across the entire scale.   
· USDA is incorporating food v. fiber (non-food) issues into its goals and focus.  There needs to be continuity between research and delivery.  There also needs to be a balance between food and fiber, considering needed inputs (water, energy, chemicals), and the market system.  

Bio-diversity comments and questions 
· Generally, there is a focus on 12-60 species of plants, but there are about 50,000 species which are edible and globalization and humanity moving from place to place each person eats the big 5 (rice, wheat, corn, soybeans, tomatoes, onions, potatoes).  It is a challenge to fund research on “orphan” crops. 
· There are a lot of food resources which are being lost with the loss of biodiversity and there are centers trying to preserve the diversity of crops but the implementation into depleted lands may not be there.
· Need to make connections with the developing world, considering cultural diversity.  
· Is there an opportunity to look at this question from sources of genetic biodiversity and thinking about evolution and function biology and implementation?  NSF’s Dimensions of Biodiversity program aims to try to understand phylo-genetics and function to understand the least well known protias.  For instance, mostly non-edible plants may be translated to potential crop plants.

Systems approaches comments and questions
· Societal collapse is usually due to food or water collapse. Could we approach this from integrative system scale and national and global economy interdependence it is not about food security but food system security blueprint to this sort of system?
· NSF would like to have advice from AC ERE about food security and making a system of food security
· There are different components to food systems security and famine is a logistical issue.  NSF may play a role in getting the food to the places that it needs to be and USAID has come up with a way to let developing countries buy food locally rather than shipping from the U.S.  The U. S. could feed the world but the logistics need to be there. 

National v. Global needs and issues  comments and questions
· Think a bit about global vs. U.S. so maybe we could elaborate on the issues of global vs. U.S. and the idea of global instability of food and its effect on this nation as an issue of security.   How can NSF have an impact with its limited resources with NIFA at the table with a good amount of financial resources but with their own constraints?
· NSF is linking different resources together and leveraging different resources internationally through the Belmont forum.  September 20, 2013 was the due date for food security systems and land use change proposals.  NSF has partnered with European Union group to bring in many more countries than Belmont 13 -- countries like Cyprus, Ireland, Israel, and Romania.  Belmont is providing a bit of seed money to get these groups to work together to do things they cannot do on their own.  The idea behind it is to link natural social and end-users/decision makers together as a community building exercise. 
· What about the “national security” issues of food/water?
· Where should NSF and NIFA be focusing, as our USA issues are probably different than those of other countries?  NSF can contribute to the global direction of this initiative.  
· How much do NSF and NIFA interact with USAID and their programs with food and water?


Working Lunch  Session – Viewing and Discussion of Water Sustainability Videos 
· NSF played four videos from the NBCLearn/NSF series on Water Sustainability.  The four videos provided information on water sustainability issues regarding the Chesapeake Bay, city of Los Angeles, Ogallala aquifer, and Lake Erie.  
· Dr. Wendy Harrison, Director of the Division of Earth Sciences (Geosciences Directorate, NSF) provided an introduction of the videos.  She spoke about the importance of water sustainability to the economy, and the importance for NSF of working with NBCLearn to reach a wide audience that includes students, teachers, and the general public.  
· The Committee generally found the videos engaging and informative.  Some mentioned that minority scientists were not highlighted in the videos shown, and that this should not be over-looked given the need to consider increasing participation of minorities in STEM.  
· Another committee member suggested that scientists and policymakers should use the terminology “used water” instead of “wastewater,” as such water needs to be considered as a recyclable resource.  



Environmental Education and Workforce Diversity Session
Pre-meeting discussion questions for this session included:
· How would greater diversity enhance the environmental workforce, and what types of investments might NSF make to promote/maintain diversity in the environmental workforce?
· How can NSF foster innovative ways to support different/non-traditional pathways to science and engineering?  Are there programs to recruit students to the study of science from outside of the usual pathways?
· How can we integrate systems thinking into all levels of education curricula in order to prepare the environmental workforce? 
· How can NSF encourage exchanges of knowledge between academic practitioners, academic researchers, and business/industry to promote increased implementation and understanding of environmentally beneficial practices?  
· What recommendations could the AC provide NSF in development of an integrated approach to STEM undergraduate education? What topical areas does the AC recommend NSF support/pursue for education research? 

Dr. Joan Ferrini-Mundy (AD EHR) met with the committee to discuss issues surrounding environmental education and workforce diversity.  The need for a larger environmental science workforce in 2020 is supported by Bureau of Labor statistics data.  Dr. Ferrini-Mundy described some of the current challenges across all STEM disciplines, including:  
· Inconsistent use of effective instructional practices across nation’s ~14,000 public school districts
· Significant achievement gap between white and underrepresented minority students
· Decreasing numbers of U.S. students entering STEM majors in college
· College graduation rates low, developmental mathematics needs growing
· Alarming undergraduate attrition from STEM majors 

Dr. Ferrini-Mundy mentioned some key methods for NSF to support broadening participation in environmental science careers, including: 
· Inclusion of environmental science topics in K-12 standards, assessment, and curricula (Next Generation Science Standards) 
· Citizen Science opportunities (GLOBE, NEON, EarthCube) – could affect career choice; need to focus on activities that will produce specific outcomes
· Undergraduate research experiences (e.g., REUs)-- alarming rate of STEM undergraduates not engaged; quality of instruction varies by field.  
· Engage groups traditionally underrepresented in STEM disciplines (TCUP, HBCU-UP, ADVANCE, 
LSAMP programs)
· NSF’s Graduate Research Fellows program 

Dr. Ferrini-Mundy described the FY14 proposed re-organization of executive agencies that gives NSF responsibility for coordination of undergraduate STEM education.  The intersecting effort of the co-STEM 5 year plan is going through a public comment process and has identified the following priority areas:
1) Improving K-12 instruction
2) Engagement  - informal education
3) Undergraduate education
4) Graduate fellowship
5) Broadening participation

Committee discussion followed.  Committee members raised several topics on environmental education and workforce diversity, including:
· The belief that we are at a “tipping point” in society and students and how they learn and interact with the world.  Sources of information are varied and very rich.  How do professors react and incorporate this shift into their teaching practices?  
· There is more innovative work to be done by educators, using the internet and learning management systems, as the learning environment is changing rapidly.  There are so many new ideas, but what are the metrics to assess student learning?  Students see traditional methods as tedious.  Change the model of how people are learning organically and change how they can find the solution themselves.  Make students produce something with what they had to search for and learn (e.g., video clip).      
· The need to address the need to teach 21st century skills, especially at 2 year colleges. The importance of partnering with industry representatives and supporting entrepreneurship and knowledge exchanges.
· The use of serious games (outcome-oriented video games) as a highly effective teaching tool, especially for teaching systems thinking.  The Wilson Center is developing an energy-related serious game.  
· Different skills are needed for interdisciplinary work, different kinds of institutions have different needs.  
· Study abroad is an opportunity for experiential learning to convey what cannot be learned in the classroom, while still within the university environment.  
· There is a “Valley of Death” in educational ideas – how to bridge the gap and move from journal articles to the public and widespread evidence-based educational practices.  NSF’s ICorp program developed a pathway to commercialization for engineering researchers.  There is a need for a similar program for education – getting ideas into the market, getting educational methods widely used.  
· The ITEST program has some aspects of this idea – show a successful project, apply for more funds and disseminate results.  






Open Discussion with NSF Senior Leadership 
· Dr. Marrett, acting NSF Director, and most of the ADs or DADs from NSFs directorates participated in an open dialogue with the Advisory Committee.  Dr. Marrett thanked the committee and stressed the importance of AC ERE across the Foundation.  She mentioned that the timing of confirmation of the nominated NSF Director is under control of the Senate.  
· Dr. Marrett mentioned that the NSB recently raised concern of limited proposal windows, as AC ERE had done at its meeting in March 2013.  NSF has issued a report in response to NSB and other concerns and the findings are generally very positive.  

Other discussion topics included:
· Food Systems Security – the committee explained that it had decided to focus on this topic at this meeting.  They found the discussion with NSF and USDA to be very interesting and a new kind of conversation.  Committee members wonder if this might represent a new model of working with the foundation and with other partners.  NSF fundamental research support is needed to help identify research areas and scientific questions (e.g., in plant biology, physical sciences).  NSF is planning to spend some seed money in FY14 on food systems security.  GEO, BIO, MPS, and ENG directorates are all interested.  
· Broader Impacts – Looking at opportunities to be thinking about Broader Impacts in a more meaningful way.  Need to reinforce with the community that Broader Impacts is not going away.  NSF and the committee discussed the role of institutions to collect Broader Impacts information from its PIs.  The question was raised as to whether Broader Impacts are rewarded/highly rated due to novelty or due to a proven track record of effectiveness.
· Congress – Appropriations language regarding political science proposals and need to be in the interest of national security.  Impacts to portfolio of political science research funded. 
· Education -- Need to address “Valley of Death” of bringing educational practices into broader use.  EHR and ENG have a common need to be able to translate findings and practices into “real life”.  NIH’s approach of “bench to bedside” translation might be a good model to emulate. Discussion of the characteristics of environmental education.  There are over 1800 degree programs (undergraduate and graduate).  How do we define the NSF role? Are people being effectively prepared?  What data needs to be collected?  What are the goals of such degree programs?  Workforce development poses an interesting question regarding NSF’s role.  Mention of the huge reach of the U.S. university educational system through virtual courses.  

Update on Broader Impacts
Dr. Ward posed the following questions for discussion to the AC ERE:
· How can NSF better prepare reviewers and proposers to address Broader Impacts? 
· What are potential unintended impacts (positive or negative) of the new criteria for which we should be on the lookout?
· What role do (your) institutions envision in facilitating the achievement of broader impacts? 
· Are there specific types of broader impacts that present specific challenges/opportunities for ERE domains? 

· Dr. Ward mentioned that it had been 13 years since the National Science Board (NSB) had looked at the Broader Impacts (BI) criteria.  She updated the committee on the major observations related to BI and the conclusions in the NSB final report:

Observations:
· flawed execution as a “checklist and not clearly understood by the community”
· need to maintain broadening participation of underrepresented groups as a priority
· need for reviewers to give more consideration to BI
· Inconsistent methods for assessing the outcomes from BI
· Need for more institutional involvement to meet the BI criterion.  

Conclusions:
· Keep intellectual merit and broader impacts…together capture the important elements that should guide the evaluation of NSF proposals”
· Better articulate the essential elements of each criterion.  Revisions of the descriptions of the BI criterion and how it is implemented are needed.
· Establish a set of core principles.

Dr. Ward also described recent efforts and activities related to BI.  Open discussion followed the presentation and the following points were raised:
· Are grants being provided to institutions to collect and analyze data from their PIs regarding BI? 
· BI activities often feed back into the research and help the research.  
· CAUSE program and the challenge of the quality of educational opportunities.  
· BI has to be better tied to reporting systems
· Idea of creating a national level infrastructure network for BI activities.  
· NSF may want to consider providing resources, such as a guidance document with examples of BI activities.  
· Use of community-based observing networks that provides peer mentoring, not just limited to a “citizen science” approach.  For students involved, it has had an impressive impact on the number of High School students going on to a college degree.
· Weighting of Intellectual Merit (IM) v. BI.  Is there a way to differentiate between panels that weigh things equally and panels that use IM as a gateway and then evaluate other factors? 
· Need to build NSF’s evaluation capacity, to determine what/how to measure.  Need to determine ways for panelists and reviewers to take this seriously.  
· NSF’s reporting system should favor BI.  Pay more attention to outcomes.  This issue arises during COV process.  Are BIs being reviewed based on novelty and innovation, or on level of effectiveness and engagement? 
· Is NSF collecting BI-oriented highlights?

· Dr. Ward promised to get back to the committee.  She and OIIA staff are getting a lot of input from committees and others in the field.  

Presentation on Urban Sustainability and Infrastructure
Pre-meeting discussion questions for this session included:
· The built environment has pressing issues related to cities with respect to natural disasters, water resources, sanitation and food.  Global population patterns are becoming more urbanized and cities are having an impact on distant environments through air and water transport of pollutants, etc.  How can the ERE work with NSF to address the unique challenges of our urban environments on our natural environments? 
· What NSF investments can increase understanding of urban sustainability activities, needs and challenges as human population becomes increasingly urbanized? 
· How can NSF support the collaborative, interdisciplinary work necessary to understand the sustainability-related impacts and opportunities for urban systems? 
· How can other agencies and partnering institutions be enlisted in devising a program of broader impact?  For example, IBM has a large program on urban data handling; Argonne National Labs have a new initiative on climate change and urban areas, etc.
· How can Engineering Research Center activities and associated researchers help on this? 

Dr. Richard Luthy delivered a presentation on Urban Water challenges focused on the following points:
· Need for more sustainable solutions to urban water needs
· Previous year was driest year on record
· Need to view wastewater as a resource
· Need for proper regulation, finance, management, and urban planning to enable better choices 
· He suggested that a big opportunity is to focus on the ways in which advancements in technologies and policy decisions can provide more sustainable solutions to our urban water infrastructure challenges.  
· These challenges need to be addressed with greater urgency in the west where there’s greater stress – such as water scarcity, climate change impacts, population increase, and water for ecosystem services.   But also these challenges are also evident in other parts of the country, e.g.,   Dallas, Atlanta, Tampa, etc., as we have seen in past several years.
· Dr. Luthy highlighted water recycling methods used in Orange County, CA and Singapore, demonstrating that different areas need different solutions.  He described the expense of reverse piping systems for water treatment (installation expense and energy expense of pumping water uphill).  He suggested ideas such as:
· Having a more distributed water system – capture, treat closer to point of generation, point of reuse
· Tailored water treatment depending on expected re-use
· Energy capture and nutrient capture from water treatment
· Ammonia capture as nitrous oxide in anaerobic treatment technology

· Dr. Luthy provided additional suggestions and details in achieving the goal of more sustainable solutions – in which we save energy, water and money, while increasing resiliency, achieving resource recovery, and creating a better urban environment through planning and policy decisions, and work towards rehabilitated habitats.   

Questions and discussion topics following the presentation included:
· Are you conducting policy and economic research?  Are you pulling together all the pieces?
· Importance of communicating good examples in the urban environment to serve as examples for other places, to show what’s possible, to eliminate water imports
· What is the federal role in water sustainability? 
· Concern expressed about public attitudes and health (water-borne pathogens).  
· Differences in regional attitudes about water
· Need for more efficient use of water

Working Lunch Session – Committee Members Highlight Research Interests 
· Dr. Luthy presented on his research on sediment management and restoration in Lake Maggiore, Italy.  His work is looking at DDT contamination from a factory that closed in 1997.  Research questions include: Is natural recovery occurring in the Pallanza Bay by slow deposition of clean sediment; Will active measures be needed in some parts of the bay?  His research team is taking water quality measurements using passive samplers, and looking at the importance of bioturbation (worms mixing with sediment) to reducing sediment contamination levels.  
· Dr. Skole highlighted his international work with students on issues of deforestation and rural poverty in his presentation entitled “Carbon, Forests and Livelihoods.”  He is working to address issues of alleviating rural poverty while practicing environmental sustainability by promoting “greener” agriculture and forestry by enhancing carbon stocks and sequestration.  
· [bookmark: _GoBack]Dr. Pfirman highlighted her research on the dynamic Arctic sea ice cover.  She also described her work for education and institutional change through development of guidance on interdisciplinary hiring and career development, and by exploring and exposing biases about disciplinary and interdisciplinary science.   

Meeting Wrap-up and Committee Business
· The committee will write a letter to Dr. Marrett, thanking her for meeting with them.  Dr. Skole will contribute a paragraph on food systems, Dr. Pfirman will contribute a paragraph on education issues, and Dr. Logan will contribute a paragraph on Broader Impacts.  Dr. Logan will circulate a draft version of the letter for committee members to review.  
· The committee agreed to develop something to help NSF think through what an evolving program on food system security might look like.    The committee talked about what kind of product to create (white paper, document, workshop, etc.) to best provide recommendations and advice to NSF.  
· Look for informal education opportunities and the ability to translate science and technology out into the field (like USDA’s Cooperative Extension service).  
· Need to answer questions regarding how to increase productivity while considering sustainability.  AC ERE should not look “beyond the farm gate” -- food uptake and nutrition issues are beyond the purview of the committee and NSF.  
· Issue of climate change and negative impact on crop yields.  
· The committee noted the need to work with the agency to better determine what is needed.  Follow-up conversations with NSF will have to occur.  AC ERE suggested that NSF should consider building a program with another agency -- such an effort would be an opportunity to engage the science and engineering community and reach out to a larger public group. 
· Dr. Wakimoto mentioned that this is a cross-foundation effort in the early stages of planning.   
· Committee decided to explore the issues further and form a working group – Members who volunteered include Dr. Janetos, Dr. Skole, Dr. Blockstein, Dr. Knight, and Dr. Alessa.  The working group will meet in the next month or two and have discussions with NSF staff and managers as appropriate.
· The 2014 AC ERE meetings are scheduled for March 5-6 and September 10-11, 2014.    
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