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Wednesday October 21, 2009
Dr. Steven Castillo, ENG AdCom Chair, called the meeting to order at 12:00 p.m.  Introductions were made, and the minutes from the April 2009 meeting were approved. 
Directorate Update

Dr. Thomas Peterson, NSF Assistant Director for ENG, began by introducing the new AdCom chair, Dr. Steven Castillo, and a new committee member, Dr. Illesama Adesida. Senior staff, new ENG staff and fellows, and meeting observers were also introduced. Dr. Peterson noted the dates for the next two meetings, in April and October 2010. He reviewed the agenda and expressed a particular desire for input regarding “innovation” and directions in education.
Dr. Peterson discussed the Fiscal Year (FY) 2009 budget, the ENG allocation of the American Recovery and Reinvestment Act (ARRA), and plans for the FY 2010 budget.  He described the impacts of ARRA on workload, funding rate, and award size.  ARRA funding allowed ENG to increase investment for young investigators through CAREER, Graduate Research Fellowships (GRFs), Integrative Graduate Education and Research Traineeships (IGERTs), and postdoctoral fellowships in industry; for high-risk/high-reward research through Emerging Frontiers of Research and Innovation (EFRI); and for translational research through Industry/University Cooperative Research Centers (I/UCRCs) and small business awards. Investing in these existing programs supported the goals of ARRA and the Administration in a timely manner. Throughout the process, ENG has sought to manage the future impacts of a one-time funding increase on the community and proposal pressure. 

Dr. Peterson highlighted activities to broaden participation, in particular the BRIGE (Broadening Participation Research Initiation Grants in Engineering) program activities and the growing distribution of BRIGE awardees around the country. He also described recent ENG workshops and collaborations with other nations and organizations.

Discussion

AdCom was concerned about the low ENG average award size and funding rate, and asked about structural challenges. Dr. Peterson noted that this persistent situation on its own is not a persuasive reason for increased funding. The Directorate needs to provide a more compelling argument based on how ENG could lead new efforts and contribute further to the NSF mission.  This approach might require a strategic shift in priorities, which could occur at different levels. 

AdCom also expressed concern about the impacts of new reporting requirements for awards, in particular for ARRA awards, on the workloads of NSF staff, universities, and researchers.  Because reporting will be performed on a university’s portfolio of ARRA awards, rather than on individual awards, Dr. Peterson anticipated that most of the impact will be on university research administrators.  
AdCom discussed Presidential priorities and the different ways and extents to which they are manifest within NSF and ENG.  
Creating an Innovation Ecosystem
Dr. Peterson began by pointing out that there is no uniform definition of innovation among different agencies and communities. The ENG conception of innovation is the process by which fundamental discoveries are translated into new commercial products or processes. (NSF supports research into the nature of innovation through the Science of Science and Innovation Policy program in the Directorate for Social, Behavioral, and Economic Sciences.)
Dr. Peterson described the range of NSF support for translational research through its investment in centers, small businesses, research teams, and individuals. NSF centers could be leveraged to increase innovation across the U.S. by becoming regional hubs for innovation. To do so requires intellectual capital and partnerships with states and businesses.
Investment in translational research connects the needs of industry with research areas supported by NSF. To identify fundamental research areas aligned with industrial needs, ENG is collaborating with the Industrial Research Institute. ENG is also supporting 40 postdoctoral fellows in industry to provide future academic researchers with industrial insight and connections. 

Discussion
AdCom asked about unique aspects of NSF support for translational research. Dr. Peterson responded that NSF has the flexibility to fund investigations in a large number of areas, and NSF funding can be leveraged for larger awards from industry or mission-oriented agencies. 

ENG staff noted that NSF awards function in the community as an indicator of excellence.  For example, NSF provides I/UCRCs with a small fraction of their funding, and industrial collaborators provide the majority. In another case, the NSF Engineering Research Center investigating synthetic biology leveraged its funding into hundreds of millions from industry for further research. Such leveraging also takes place in other NSF centers. 
AdCom suggested that ENG could lead others, both inside and outside of NSF, to think about innovation related to their activities. Innovation has components at the regional level and the broad, national level. As NSF’s resources are limited, NSF cannot be the leader in every activity related to innovation. Therefore the challenge is how to create translational activities that serve practical needs and encourage innovation in a broader sense (such as through education). Dr. Peterson added that, because NSF support of good ideas in both education and research functions as “seed funding,” the challenge is to determine what seed investments are right. 
AdCom discussed incorporating innovation into the engineering curriculum, which would require hands-on training provided through partnerships with industry. There may also be an opportunity to make innovation a part of the K–12 curriculum. One easy way to increase exposure to innovation would be more collaboration with practitioners. Such exposure would be beneficial to students, especially undergraduates. NSF could help foster this by requiring centers to collaborate more with industry, leading to a cultural change.

Dr. Kesh Narayanan noted that a study of successful SBIR companies showed that most had strong ties to universities, and many grew out of a Ph.D. thesis. AdCom noted that innovation may come from the dedicated work of a Ph.D. student or through collaboration between established researchers and companies, and both could be served by well-designed ENG programs. Also, both cases require facilities and instrumentation to attract more investment.  
ENG could foster innovation by smoothing the path between great ideas and societal benefits.  This could also help student retention by inspiring them to solve today’s “big problems.”  ENG should also identify what hampers innovation and try to solve issues related to moving intellectual property into valuable products through the power of NSF funding.  Innovation must be encouraged even if it fails commercially; entrepreneurs based at universities have a safety net in the event of failure.

AdCom suggested that these examples point to a need for assessment of workforce development as a possible outcome of NSF support and an innovation focus. Thinking of support for individual PIs (principal investigators) or students as similar to angel funding may help develop assessment for those situations.
To provide ENG with other perspectives on fostering innovation, AdCom could include industrial players, K–12 educators, and experts from the technology assessment/investor communities among its members. Because diversity and innovation are linked, international members may also be considered. Dr. Peterson noted that AdCom will include industry members in the future.
ADVANCE Program
Dr. Kelly Mack from the Directorate of Mathematical and Physical Sciences began by describing the goals of the NSF ADVANCE program (ADVANCE: Increasing the Participation and Advancement of Women in Academic Science and Engineering Careers). Its focus has shifted from changing individual women to changing institutions. The program supports the adaptation and use of best practices to create a climate that will lead to female advancement. Best practices include training to overcome implicit bias, developing departmental leadership, revising policies, and developing and mentoring faculty. (Details are available online at www.nsf.gov/advance and www.advance-portal.net.)
Discussion
AdCom asked about assessment of the program. Dr. Mack explained that qualitative and quantitative evaluations are underway. One challenge is determining how and when transformation has occurred, because transformation means not only an increase in women, but cultural changes too. ADVANCE already collects some data in the annual report, and it will soon require more as part of a new assessment effort. Site visits are conducted during years one and three. AdCom suggested that the program survey graduate students and young faculty, as they are more diverse. Dr. Mack responded that the diversity of these groups is an indicator of readiness for transformation. 
Dr. Mack noted that often an ADVANCE institution does well overall but struggles with engineering departments; some ADVANCE awards have an engineering professor as the lead.  Engineering departments may face issues related to cultural differences when individuals come from countries where treatment of women is drastically different.  
AdCom inquired how NSF would respond to ADVANCE institutions that underperform, and whether institutions have much at risk. Dr. Mack responded that NSF works actively with institutions to ensure sustainability of these initiatives beyond the award period through leadership training and other measures. NSF has withheld funding until progress could be demonstrated. Because the ADVANCE PI and women faculty bear the risks, the program seeks PIs who are full professors with strong administrative support to minimize tension between leaders and other faculty members. 
AdCom expressed interest in using the program to enhance institutional representation of underrepresented groups beyond gender. Dr. Mack replied that the program recognizes an immediate need, and the feasibility of doing so has been discussed, but exactly how to broaden ADVANCE for this purpose remains unclear.  Many ADVANCE institutions, such as Historically Black Colleges and Universities (HBCUs), are leveraging the program to help underrepresented minority women. The program wants to ensure issues are examined that are germane to women as a whole. If a proposal disregarding gender was submitted to ADVANCE, it would be returned as nonresponsive to the solicitation.

CBET Overview and Committee of Visitors (COV) Report

Division Overview

Dr. Robert Wellek, deputy division director, presented the advisory committee with an overview of the Division of Chemical, Bioengineering, Environmental, and Transport Systems (CBET).  CBET was formed from the merger of two divisions during the ENG restructuring in FY 2007. Wellek described the CBET community, challenges, themes, and goals. See the presentation materials for more information.

Discussion
AdCom inquired about collaboration with the National Institutes of Health (NIH), in particular the number of awards in biological engineering that CBET co-funds with the agency. Wellek cited collaboration in such areas as tissue engineering and metabolic engineering.

CBET COV Report/Findings
COV chair Dr. Matthew Tirrell presented the COV findings. The division generally has been very successful in meeting its program goals and objectives. In addition to several specific suggestions, the COV recommended that award size should be increased, even if that makes the success rate lower, and that metrics to gauge broader impacts would be useful. Details on the COV observations and recommendations can be found in the COV report and presentation.
Discussion 
AdCom began the discussion with a question about funding of new PIs. While this was not noted specifically by the COV, 40 percent of proposals received by CBET in the period examined (FY 2006 to FY 2008) came from new PIs.

AdCom asked if the COV thought topics covered by CBET are appropriate or should be reduced. Dr. Tirrell responded that, while the number of topics may be unwieldy, they are all interesting, important and connected. The purpose of the topics was unclear to the COV, since they do not seem to be connected to the review process. Focusing on certain areas may be difficult, because research topics come from community proposals. Dr. Wellek noted that PIs will migrate towards whatever foci you have. Also, topics are picked by the rotators that are managing the program for one to three years, and these foci change as the rotators change. Therefore, the division is moving towards broad, crosscutting themes. 

AdCom asked if core disciplines (that are traditional academic areas) are considered a focus area. The response was that certain kinds of traditional research in well-developed fields should not be squeezed out by interdisciplinary research. The COV called for balance. 

When asked if the COV suggested metrics for broader impacts, Dr. Tirrell suggested that ones like those discussed for the ADVANCE program might be used. The COV recommended that a way be found to address broader impact better and therefore increase its importance in proposal review. Right now, reviewers do not weigh the intellectual merit and broader impacts criteria equally; therefore the focus of any assessment should be to determine what standards are being applied to the broader impact criteria. 
CMMI Overview and Committee of Visitors (COV) Report
Division Overview
Dr. Steven McKnight, director of the Division of Civil, Mechanical, and Manufacturing Innovation (CMMI), introduced the division to AdCom, noting that the division was formed in 2006 with the merger of two previous divisions. His overview covered the budget, organization, support of emerging areas and national needs, collaborations, and support of young investigators and under-represented minorities. Details can be found in the presentation materials.

Discussion 
AdCom asked if attending a CMMI-sponsored CAREER proposal writing workshop affected future proposal success. CMMI Deputy Division Director Dr. George Hazelrigg described how, in one instance, 19 of the 24 attendees subsequently won awards. CMMI is beginning to track the effects more closely. 
AdCom asked if the division had any suggestions on assessment, and Dr. McKnight replied that one must determine the objectives at the division level and then compare the outcomes to the objectives. This is different from measuring activities.

CMMI COV Report/Findings
Dr. Tresa Pollock, COV chair for CMMI, introduced the report and noted that most of the activities of the COV were conducted electronically via a new system developed by CMMI for this purpose. The committee then met in concert with the CMMI Grantee Conference in June 2009. Overall, the division is healthy, balanced, and professional, and it supports high-quality research. The COV made a number of comments regarding review panels, funding rates, workload, strategy, and other concerns. See the report for recommendations and comments from the full committee.

Discussion

Dr. Peterson asked the committee, in light of the relatively low success rates and average award sizes of both CBET and CMMI, whether the best way to increase support is through a vision of new activities and strategic narrowing of certain activities. CBET’s committee agreed with this idea, as it appears that a low level of support unintentionally provides encouragement for researchers to obtain matching funds and harms students. CMMI’s COV was more comfortable with award size being managed by program officer portfolio balancing.

Ms. Jo Culbertson asked the committee to identify areas where ENG might play a leading role while benefiting the Foundation as a whole, an approach that might consequently attract more resources. AdCom suggested selecting a theme with clear broader impacts and projects with great societal value. Nonetheless, ENG will have to have to make some difficult choices in determining program foci, and considering broader impacts might help in these decisions.
From both reports, the committees also noted that it was clear that both researchers and reviewers need clarification on applying the review criteria to proposals; ENG might offer workshops to educate PIs on what “broader impacts” means to NSF.

Emerging Areas 

Dr. Peterson briefed the committee on priorities and initiatives both within ENG and across NSF. These initiatives were thought to be in line with both Presidential and NSF goals. He described interest in Simulation-based Engineering and Science (including the new solicitation for Building Engineered Complex Systems) and in nano-EHS research. He described Science and Engineering Beyond Moore’s Law. There is widespread interest in innovation and the interface of life science, physical sciences, and engineering.    
Discussion
The committee recommended that the directorate draw on its connection to former advisory committee member and current head of ARPA-E Dr. Arun Majumdar to explore research partnerships. 

Preparation for Discussion with Dr. Bement and Dr. Marrett
AdCom prepared for the meeting with the Director and Deputy Director.  Dr. Castillo adjourned the meeting at 5 p.m. 
Thursday, October 22, 2009
Dr. Castillo called the meeting to order at 8:15 a.m.

EFRI Update

Dr. Sohi Rastegar, head of the Office of Emerging Frontiers in Research and Innovation (EFRI), briefed the committee on the program, results of the FY 2009 competition, and the progress so far for the FY 2010 competition. He described additional efforts for community input for the FY 2011 topics. He reminded the committee that the intent of EFRI was to encourage and support high impact research with a higher award amount and a longer duration of award than traditional research proposals in targeted broad areas. EFRI research areas may evolve into topics for new centers, new programs in divisions, changes to divisions, or other interdisciplinary research opportunities. Dr. Rastegar also noted that the first EFRI grantee meeting will be held in March 2010. He posed some discussion questions to AdCom, primarily about the process and emerging areas for future EFRI award competitions. (See slides in briefing booklet for additional information.)
Discussion 

AdCom began the discussion asking about the range of the 90 topic ideas submitted by the community and the ten selected for further consideration. Due to their desire that EFRI topics and projects reflect emerging areas with transformative potential, the group was also interested in the process used to select community ideas, and the process for reviewing EFRI proposals.  
Dr. Rastegar described the internal review process for topic ideas, which deeply involved ENG program directors. The ten topic areas for further consideration fall into five themes. While the process for reviewing EFRI proposals is the NSF standard merit review, it includes a review of potential projects’ interdisciplinary/transformative nature. EFRI is being evaluated independently to determine if it is succeeding in both its topic selection process and proposal review. Best practices for reviewing EFRI proposals should be established.
AdCom was pleased with the outreach to the community for topic areas and the number of high quality areas for consideration. Parsing the larger number of topics may make it difficult to determine the top two areas. Dr. Rastegar responded that not every idea submitted was appropriate for EFRI. Furthermore, the suggested topics are not set in stone but are guides for program directors to develop topics for consideration by EFRI. Regarding repetition of topics, AdCom suggested that repeating topics might make EFRI too much like other programs rather than a unique activity. EFRI should not repeat previously supported topics soon.
Concerning the choice of EFRI topics, AdCom members found that the Grand Challenges for Engineering should remain a consideration, as they are relevant and well-known. EFRI topics could be related to gaps in the ENG research portfolio that the Directorate wishes to fill. Two opportunity areas that could be developed into EFRI topics are Integrated Energy Transport Systems and Multi-scale Transport Phenomena of Earth-based Media. In any case, choosing topics of interest to multiple agencies is a good way to leverage funds.
AdCom discussed how to determine success in the context of EFRI. The EFRI panel could be instructed that NSF wants to fund proposals over a spectrum of risk. NSF could think like venture capitalists and construct a risk mentality that will allow retrospective viewing of what was successful. Unlike DARPA, NSF cannot shut down projects during the performance period, because projects receive all funding upfront. Dr. Rastegar noted that EFRI was originally conceived to allow research freedom, but this approach may not always produce tangible results. EFRI regularly engages in email and phone contact with grantees to a much greater degree than most programs.
Because EFRI is the most basic of ENG research activities on the “Valley of Death” graph, its projects require more patience in assessment. EFRI is attempting to bring innovation to its research by linking it to the GOALI program in this year’s solicitation. Industry may inspire areas for EFRI investigation. AdCom began a discussion of what the term innovation means and what the NSF role should be regarding innovation. One member suggested that the difference between the rest of NSF and ENG is that science is discovery while innovation is engineering. Discovers and innovators are coupled. To accelerate the translation of discoveries, it would help to define the steps in the innovation chain. For projects ripe for innovation, it might make sense to extend awards to translate the project discoveries into innovations.
Finally, the group discussed the Sandpit Project in synthetic biology and how it could be applied to EFRI topic selection and proposal development. The Sandpit Project was done in the context of synthetic biology in collaboration with the U.K. Researchers applied to come discuss topic areas and were brought together for a week of discussions to help them assemble research projects, all of which were funded. The current EFRI process is based on topics with community input in topic selection. There is a need to find more ways to select topics that are transformative or will lend themselves to potentially transformative research. It was noted that the sandpit approach sounds like a faculty search; however in that case it’s often better to focus on the people, rather than the topics. Dr. Rastegar concluded the conversation by noting that while the sandpit could encourage creativity in some researchers, other creative people may not even be invited.
Discussion With Dr. Bement and Dr. Marrett
Dr. Castillo welcomed Dr. Arden Bement, NSF director, and Dr. Cora Marrett, NSF deputy director, to the meeting. 

Dr. Bement began his remarks by noting how well ENG and NSF as a whole managed the ARRA monies for supporting projects that would not have been funded otherwise, noting how staff overall gave up a significant amount of time this summer to process this funding successfully. He briefed the committee on the status of NSF’s FY 2010 budget. Dr. Bement thought that the appropriation would be satisfactory to continue increasing the reach of the organization. In terms of the FY 2011 budget, NSF and the Office of Management and Budget (OMB) have been working to resolve remaining issues and have a preliminary budget by Thanksgiving. Dr. Bement noted that, while NSF may not be on its planned path to budget-doubling in ten years, the budget would be sufficient and doubling would occur within 15 to 20 years. While NSF is limited by resources, it is not limited by the number of opportunities or ideas growing around the world. Rapid advancement can be seen through ENG activities such as the EFRI program. Engineering research is now unifying the sciences to create future technological opportunities that will provide economic growth. 
In the face of globalization, the U.S. is contributing a smaller portion of the world’s technology base every year, therefore the U.S. needs to be faster in responding, becoming more aggressive and turning out talent that has a global perspective. This technology transfer process is often called the innovation system in the U.S. Dr. Bement noted that NSF’s greatest contribution to the Nation’s innovation system (which is more than this transfer) is the support it provides for research that trains talent at the nation’s universities, who then enter the private sector with knowledge of new methods, tools, and approaches that they can apply to drive the economy. The innovation system therefore is the integration of research, education, and providing career opportunities for top talent coming out of the nation’s universities in the private sector.  As long as NSF and the Federal government as a whole can continue to do that well and maintain close connections with the private sector, the nation can advance into the future. 

Discussion

Dr. Tirrell introduced the topic of innovation and ENG’s role in fostering it. AdCom supports the idea that ENG should take the lead in identifying and developing NSF support for activities with a more explicit focus on research that can lead to economic benefit for the nation, similar to that found in the Engineering Research Centers. Such activities could advance through collaboration with business schools and development of technology management programs, for example. This kind of emphasis could be an important part of engineering research and education, and it would enhance, not replace, basic research. It would also lead to outcomes for the Directorate and the Foundation that highlight the value of NSF. AdCom recommended that NSF, following the thinking of the ENG leadership, grow the existing portfolio and strengthen the translational phase of research, extend the reach of industry-driven research initiatives, educate to innovate, and infuse a better understanding of the social dimension. 
Dr. Bement responded that these recommendations were good and, regarding teaching for innovation, it would be important to focus on early exposure, as some aspects of engineering could be taught even before science is taught. New courses should incorporate laboratory experiences to practice innovation, through design choices, empirical testing, and analyzing success and failure. Dr. Bement recognized the strong interest of ENG in these ideas. 

Dr. Marrett added that the NSF leadership was pleased at the Advisory Committee’s support of this topic, and especially on the emphasis ENG has placed on using engineering to bridge disciplines and connect the world of discovery and the world of application. She noted that Dr. Peterson is NSF’s representative to the Office of Science and Technology Policy’s working group on innovation, and this is because of his and ENG’s activities in this area already. 
Dr. Bement remarked that he had just spent the morning at NIH and used EFRI to demonstrate how NSF aims to merge discovery and application areas. When asked how NSF determines the difference between biomedicine and engineering, he noted that the Foundation’s goal was to merge the physical sciences and engineering with the biomedical sciences, and this requires research support at both ends. Such activities will lead to major innovations as communities with different perspectives and world views work on problems together.  
Dr. Tom Knight introduced the topic of assessment. Given AdCom’s questions about assessing broader impacts and societal benefits in light of the NSF mission, ENG is forming a working group.  While recognizing that assessment of broader impacts is not one-size-fits-all across the different programs, the working group plans to find the best ways to assess the success of the broader impact overall.

Dr. Bement noted that assessment of broader impacts would be a highly valuable contribution, as sometimes researchers forget the purpose of their research beyond generating new knowledge. NSF needs to understand why research is done and how it could benefit society, and therefore encourages researchers to pay closer attention to broader impacts. 
Dr. Marrett noted that NSF and all of the federal government share a growing interest in assessments for greater accountability and for improvement.  NSF recognized that appropriate assessment is tied to the problem and to the topic, and so thinking of assessments in the context of given disciplines and given problems makes sense.  
AdCom hopes that ENG could lead the development of appropriate means of assessment, especially since ENG is closer to the technologies and products that can yield economic and societal benefits. 

Then Dr. Patrick Farrell expressed AdCom’s concerns about funding rates and average award size based on the COV reports. This situation can discourage proposers and it’s very difficult for proposers to actually do the work with inadequate funding. The primary concern of the committee is the level of support provided to newcomers to the field and what message that will send to institutions. Underfunding basically demands of institutions that they make up for the funding that NSF does not provide, and not all of them can do so. Consequently NSF is selecting, accidentally, what researchers and institutions will carry out research.

Dr. Bement noted that the problem is not new to NSF. He was uncertain whether PIs are asking for too little or if NSF is not giving them as much as requested, but it was clear award sizes needed to increase. But, as award sizes increase, success rate is affected as well. His first act as NSF director was to increase funding for ENG, and he has been trying to grow ENG faster than the average growth at NSF for other directorates, but this has not solved the problem. 
Dr. Adesida expressed the AdCom’s concerns with staff workloads, as described in the COV reports, as the number of proposals is increasing, while staffing is fairly constant. 

Dr. Bement said this Foundation-wide problem stems from the fact that the funding for staff and operations has remained fairly constant while funding for research has increased. Inadequate funding for operations makes it difficult to ensure quality. He has been working with OMB and Congress for such an increase, but to no avail. This is because the academic community does not express concerns about the staffing at NSF and only express interest in more research money. The appropriators do what they feel they need to do in order to satisfy the professional societies and universities. 
Dr. Marrett noted that OMB and Congress have told NSF that the professional societies could make the case about the intricate connection between programmatic directions and the staffing needs that exist. NSF is more than willing to share the data needed to make the case. Dr. Adesida, who chairs the Public Policy Committee of the American Society for Engineering Education, agreed to take this concern to his group to raise awareness of the issue. 

Next, Dr. Murnane expressed AdCom’s interest in using a construct like the ADVANCE program to increase the number of under-represented minorities in engineering.  

Dr. Bement noted that the institutional component of ADVANCE deals with all issues having to do with barriers, whether for women or others. So its best practices for advancement, promotion, and encouragement carry across the entire institution, with benefits for all. NSF is working to migrate some of the best practices from ADVANCE into programs for Historically Black Colleges and Universities and Tribal Colleges instead of creating all new programs. 
Finally, Dr. Pollock expressed the AdCom’s views about future directions. The committee thought the ENG initiatives addressed important societal problems and they can help outsiders understand the impact of NSF overall.  Also, these initiatives serve to motivate students. ENG has been doing a good job in fostering such new ideas, and EFRI has become an important avenue for exploring high-risk solutions to pressing problems. 
Dr. Bement stated that ENG is providing leadership NSF-wide through EFRI, especially in light of Presidential and Congressional directives to foster transformative research. Each directorate is approaching it in a slightly different way, providing lots of different experiences to share.
This concluded the conversation with Dr. Bement and Dr. Marrett. 

Final Recommendations to ENG from Advisory Committee

The Advisory Committee presented a number of recommendations for ENG to consider.
ENG may need to re-think its organization in the face of increased proposal pressure and limited resources, perhaps giving greater emphasis to themes. Tough decisions need to be made to focus the directorate. Collaboration and leveraging are other tools. 
To address the low success rate anticipated for FY 2010, one approach to do this would be to encourage specificity in announcements and cut the number of solicitations. Another way would potentially be to limit the number of submissions per institution or per person. ENG should look to focus resources on emphasis areas. The advisory committee could provide a shield to do this if needed. Dr. McKnight added that the community will shift interests towards new emphasis areas, so this approach will not necessarily address the workflow issues in ENG. Before any change, NSF needs to know how to direct the community and where support would be appropriate, for example, by considering reliance on NSF to fund areas that mission agencies cannot.
Action Items/Meeting Wrap-up

The ENG leadership requested input on new members for the Advisory Committee, and noted that members should suggest people who are not well represented and could add significantly to the committee and ENG as a whole.
The meeting adjourned at 11:55 a.m.  
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