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MEMORANDUM

TO:

Dr. Richard O. Buckius, Assistant Director for Engineering

FROM:
Dr. Usha Varshney, Division Director for Electrical, Communications and Cyber Systems 

DATE:

November 5, 2007

SUBJECT:
2007 Implementation Status Addendum to the 2005 Committee of Visitors (CoV) Report for the Electrical, Communications and Cyber Systems (ECCS) Division

The following report includes comments from the 2005 Committee of Visitors (CoV) report for the Division of Electrical and Communications Systems (ECS), ECS 2005 Responses, ECS 2006 Implementation Status, and ECCS 2007 Implementation Status.

(1) Impact of program outcomes.
2005 CoV Comments:

The CoV commends the Division leadership for creating and supporting a broad range of relevant and "forward-thinking" ECS programs through the EPDT, CNCI, and IS programs.  However, the CoV has major concerns that the ECS budget is not large enough to enable high impact.  Discretionary award size is decreasing over time in both absolute and inflation adjusted dollars.  Awards now seem to be about as low as possible to support a GRA and any meaningful time for the PI.  This situation is particularly troubling in the case of new PIs. The CAREER Award funding rate has declined from 29% in 2002 to only 16% in 2004 and is continuing to decline.  NSF used to be thought of as the place where a small amount of funding could be obtained with some reliability, assuming a high quality proposal was submitted.  This was perhaps the case when the success rate was 25-30%, but not at the present rate of ~15%.  These conditions jeopardize the productivity of the ECS research community, the ability to recruit graduate students into academic and research careers, and ultimately, the competitiveness of the U.S. engineering research enterprise.  This problem must be addressed, quickly and decisively.  The CoV, therefore, strongly encourages the ECS Division and Engineering Directorate leadership to continue to make the case to enhance the budget (and the average project duration/funding level) to reasonable levels.

2005 ECS Response:

ECS is pleased that the CoV considers ECS programs to be relevant and forward-thinking, and will ensure that available ECS resources will be invested productively to enable high impact.  ECS and ENG will make a conscious effort to redress the budgetary imbalance between committed funds and discretionary funds, and to improve grant size and funding rate of research grants and of CAREER awards.  ECS agrees that the historical image of the agency is important, as is the concern about the productivity of the external community, and will strive to enhance the funding rate and increase the grant size.

2006 ECS Implementation Status:

ECS increased the funding rate of CAREER grants from 12% in 2005 to 16% in 2006.  Further, ECS increased the funding rate of research grants from 13.5% to 17.4% with the average grant size of $101,253 for three-years, despite the number of proposals increasing from 1269 to 1291.  The average grant size for unsolicited proposals was increased from $210,000 to $240,000 for three years (an increase of 9.5%).  For 2007, ECS plans to increase the grant size and to support group proposals of three or more PIs to enhance interdisciplinary research as well as productivity of the community consistent with the goals of ENG and NSF.

2007 ECCS Implementation Status:

In 2007, ECCS achieved a CAREER funding rate of 16% similar to that of FY 2006, despite a lower percentage of discretionary funds, and plans for an increase to 18% in FY 2008. Similarly, ECCS increased the funding rate of research proposals from 17.4% in FY 2006 to 18.2% in FY 2007.  The average grant size specifically of unsolicited proposals was increased by 25% from $240,000 to $300,000 for three-years in FY 2007.  For FY 2008, ECCS plans to increase the grant size to $330,000 for three years (an increase of 10%).   The Division mean grant duration was observed to be 3.04 years with an increase in the annual research grant size from $101,253 in FY 2006 to $107,250 in FY 2007, according to data obtained from the NSF Enterprise Information System (EIS).  The overall Division funding rate for competitive awards increased from 17% in FY 2005 to 19% in FY 2006 to 21% in FY 2007, by strategizing long-term programmatic balance.
 In FY 2007, ECCS initiated support for small group proposals by funding four proposals of three or more PIs with an average grant size of $450,000 to promote interdisciplinarity and innovation by making available Division Director's funds as an additional incentive for large awards involving three or more investigators from different disciplines and/or universities.  ECCS anticipates a significant increase in the number of group proposals funded in FY 2008.  In FY 2007, ECCS experienced an increase of 7.9% in its overall budget. 

(2) Appropriate use and support of innovative projects. 

2005 CoV Comments:

The ECS Division primarily utilizes the SGER (Small Grants for Exploratory Research) program for the support of innovation projects.  This mechanism is effective and allows the support of projects that may not review well, since innovative projects tend to be intrinsically high risk.  One potential concern that was observed, however, is that some SGER proposals may be coded as SGER for unjustified reasons.  That is, some SGER awards seemed to be "mainstream" awards for senior PIs.  In those cases, it seemed hard to justify the use of an SGER, and in the jackets there was no serious or consistent justification.  In addition, the SGER budget is too small, however, to create significant program impact.  The CoV encourages the Division, Engineering Directorate, and the Foundation to enhance mechanisms for the support of innovative projects.

2005 ECS Response:

ECS will continue to utilize SGER for the support of innovative projects that are high risk and that may not review well in the normal review process.  ECS Program Directors will be encouraged to support SGER awards, and as incentives the Division Director’s discretionary funds will be used for this purpose.  ECS will make a conscious effort to ensure that the appropriate documentation is completed to justify SGER awards.  The SGER Budget is generally in proportion to the core program budget of the Division.  ECS will continue to support innovative projects both through SGER as well as through other awards.

2006 ECS Implementation Status:

In 2006, in order to promote SGER, Division Director’s discretionary funds were used as an additional incentive for the Program Directors to support SGER besides funding from the core programs.  In 2006 ECS made a conscious effort to ensure the appropriate documentation is completed to justify SGER awards and will continue to do so in the future.

2007 ECCS Implementation Status:

In FY 2007, 3.4% of the Division budget was invested in exploratory research through SGER and  Nanoscale Exploratory Research (NER) mechanisms.  Specifically, Division Director’s discretionary funds were used as an additional incentive for Program Directors to fund SGERs.  A conscious effort was made to ensure SGER funding for potentially transformative research proposed by early career faculty.  An established Division strategy was implemented, whereby two Program Directors reviewed each SGER proposal.  ECCS made sure that appropriate documentation was completed to justify SGER awards, as evidenced by Division records.  

(3) Breadth of the research portfolio. 

2005 CoV Comments:

The present areas of ECS are a subset of the areas found in EE (and related) departments around the country.  For instance, there is little emphasis on signal processing theory and algorithms and very little in system theory.  On the other hand, some proposals submitted to ECS could very well be funded by CISE.  Addressing the boundaries between NSF Divisions may help put more resources in the perceived gaps of ECS.  ECS should also increase its emphasis on appropriate aspects of advanced communications to reflect emerging engineering opportunities. Examples include intra- and inter-chip networking and communications, terahertz communications, and ultra-wideband optical and wireless communications.  Finally, ECS should also be proactive in defining and capturing ECS-specific activities in bioelectrical devices, subsystems, and systems biology.

2005 ECS Response:

ECS will continue to include signal processing theory and algorithms, and systems theory areas in the recently named Power, Controls and Adaptive Networks (PCAN) program.  These interests will be reflected in postings on the ECS web site.  There is a natural overlap between some areas in ECS and CISE.  This interface will be managed through collaborative efforts.  The proposed reorganization of the Engineering Directorate will provide greater coverage to a wide spectrum of technical areas, such that the perceived gaps will be minimized.  ECS has recently reorganized its programs to emphasize Communications in the newly established “Integrative, Hybrid and Complex Systems (IHCS)” Program.  ECS has identified Communications as one of the key technology areas, and a Program Director has been hired with expertise in Communications.  To build a strong program in communications, ECS plans to hold a workshop on “Technological Challenges in Integrative Hybrid Communications Systems” that will be followed by an interagency initiative announcement for FY 2006.  ECS emphasis on bioelectronics and biosystems will be reflected through the Electronics, Photonics, and Device Technologies (EPDT) program at the device level, and through the IHCS program at the systems level.  These technical areas will be posted on the ECS web site.  “Biology in Engineering” has been identified as one of the five priority areas in Engineering; ECS future investment will be consistent with ENG research priority areas.

2006 ECS Implementation Status:

In 2006, ECS placed emphasis on signal processing algorithms and systems theory through the recently restructured Power, Controls and Adaptive Networks (PCAN) program.  This interest was reflected on the ECS website.  In order to bridge the gap between ECS and the CISE Directorate, ECS in 2006 held a joint CAREER panel with CISE, co-funded cyber-trust center and ECS continues to collaborate with CISE in other programs.  In 2006, ECS developed the program in advanced communications including intra- and inter-chip networking and communications, terahertz communications, and ultra-wideband optical and wireless communications through a workshop that was followed by an initiative on “Technological Challenges in Hybrid Communications Systems”, Program Solicitation NSF 06-547.  ECS emphasis on bioelectronics devices and systems was encouraged through the EPDT and IHCS programs.  ECS succeeded in increasing the number of proposals received and investments made in these areas.

2007 ECCS Implementation Status:

In FY 2007, the breadth of the research portfolio has been greatly enhanced by the addition of Cyber to the Division name to become Electrical, Communications and Cyber Systems. ECCS continued to invest strongly in all areas identified in FY 2006.  In addition, ECCS aligned the goals and objectives of the Division with NSF and ENG research priorities.  ECCS has also addressed the guidelines promulgated by the American Competitiveness Initiative (ACI) by identifying key technology areas for considerable growth and development in the future. ECCS has been instrumental in developing new thrust areas to address transformative research in Division programs, and in assigning FTE positions to develop these technology areas.  These new thrust areas include micro & nano systems; hybrid communications systems; and cyber systems.  In addition, to these technology areas, emerging areas were also identified for increased emphasis, such as flexible electronics, diagnostic and implantable devices and systems, quantum and molecular modeling and simulation of devices and systems; neuromorphic engineering; interdependencies of critical infrastructures in power and communications; and generation and integration of alternate energies in the National Grid.  These emerging areas have been reflected through postings on the ECCS web site and by presentations at various workshops and conferences.  ECCS is currently developing a joint initiative on “Cyber-Physical Systems” with the Division of CNS in the CISE Directorate. ECCS has also been actively involved in engineering-wide as well as foundation activities related to cyber-enabled discovery and innovation.

(4) Understanding and use of NSF Review Criterion 2. 

2005 CoV Comments:

The CoV observed that individual reviews are increasingly responding to the guidance and addressing both intellectual merit and broader impacts.  Compliance is now virtually 100%.  However, the interpretation of the "broader impacts" criterion (Criterion 2) and relative weight given to the requirement is inconsistent across panels.  In some cases, this criterion is given very brief attention by the PI and reviewer.  Furthermore, although review analysis forms tend to address both criteria, they place much greater emphasis upon intellectual merit.  In many cases, these analyses are duplication of panel summaries.  The CoV encourages ECS to continue to elaborate on the review criterion for broader impacts and provide appropriate guidance to PDs and reviewers.

2005 ECS Response:

ECS is pleased that the CoV recognizes that Reviewers and Program Directors are responding favorably to ECS requirements to address both criteria in their individual reviews, panel summaries and Program Directors’ review analyses.  ECS will continue to strive for uniform interpretation by Reviewers and Program Directors of both criteria in their individual reviews, panel summaries and Program Directors’ review analyses.  ECS will make a conscious effort to provide more guidance to reviewers by sending the review criteria information with the panel matrix.  Further, the Division Director will emphasize the significance of “the Broader Impacts Criterion” to the reviewers in her welcome remarks prior to the commencement of panel deliberations.  The Division Director will encourage Program Directors to give appropriate weight to both review criteria, “Intellectual Merit” and “Broader Impacts” in making their recommendations.

2006 ECS Implementation Status:

In 2006, ECS continued to emphasize uniform interpretation by reviewers and Program Directors of both criteria in their individual reviews, panel summaries and Program Directors’ review analyses.  ECS has provided more guidance to reviewers by sending the review criteria information with the panel matrix.  Further, the Division Director emphasized the significance of “the Broader Impacts Criterion” to the reviewers in her welcome remarks prior to the commencement of panel deliberations.  The Division Director required Program Directors to give appropriate weight to both review criteria, “Intellectual Merit” and “Broader Impacts” in making their recommendations, and routinely monitored compliance.

2007 ECCS Implementation Status:

In FY 2007, ECCS conducted a program of education and oversight in its evaluation of research proposals based on both review criteria, with particular emphasis given to the Broader Impacts Criterion.  The Division Director made sure that appropriate weight was given to both review criteria in evaluations and recommendations by Program Directors, who in turn placed emphasis on the weighting of both criteria in their instructions to panelists in individual reviews, panel summaries and rankings. Further, the Division Director monitored compliance on a regular basis, which in turn contributed to the transparency and fairness of the process.  In FY 2007, there has been a dramatic increase in the processing of award and declination recommendations within the GPRA guidelines of 6 months from 70% in FY 2005 to 98% in FY 2006 and 98% in 2007.  
(5) Diversity among the reviewer base.

2005 CoV Comments:

The CoV encourages the Division to strive continue to increase the diversity (gender, ethnicity, racial, geographical, institutional) of the panels.  Although panels seem to have adequate geographical distribution, female reviewers are still underrepresented.  In addition, ethnicity data on reviewers was incomplete, thereby making it difficult to draw any conclusions regarding the participation of underrepresented groups.

2005 ECS Response:

ECS will continue to focus on increasing the reviewer’s diversity on panels with special emphasis on reviewers’ participation from underrepresented groups, HBCU, HACU and other minority serving institutions.  ECS will also prepare a summary of each review panel that will describe its overall ethnic, racial, organization and geographic diversity.

2006 ECS Implementation Status:

In 2006, ECS established a practice to prepare a summary of each review panel that describes its overall ethnic, racial and geographic diversity of the reviewers participating in the panels.  ECS plans to continue this practice in the future.  In order to promote diversity, ECS held the first Grantees’ Workshop for all awardees in their third year of research.  The workshop was held in a minority-serving institution at Tuskegee University, Alabama, June 13-15, 2006.  The workshop report showed the participation of thirteen prospective PIs from minority serving institutions.

2007 ECCS Implementation Status:

Collection of reliable data on reviewers’ diversity is a Foundation-wide issue.  ECCS will take appropriate action consistent with the recommendations in the report developed by the NSF working group on broadening participation.  In FY 2007, a Program Specialist was assigned to record cumulative diversity-tracking statistics observed by Program Directors in their Division panels.  In ECCS, the diverse pool of highly qualified reviewer’s classification included: male, female, first-time panelist, current PI, former PI, Caucasian, Asian, African American, Hispanic, American Indian, HBCU, HACU, Industry and Government.  In FY 2006, first-time reviewers increased by 54%, over FY 2005, while in FY 2007, the number of first-time panelists further increased by 18%, over FY 2006.  In FY 2007, ECCS succeeded in increasing diversity in the reviewer pool over FY 2006.  The diversity of reviewers increased by 226% and 30%, respectively, from HBCU and HACU institutions and 550% from government agencies.  In overall Division panels, 16% were women panelists.  
The Division performed a statistical analysis of ECCS investments that revealed no prior ECCS investments in the State of Nevada.  Based on this analysis, the “2007 ECCS Grantees’ Workshop to Broaden Participation”, was held at the University of Nevada, Reno, (April 30-May 2, 2007). The goal of the grantees’ workshops was to evaluate research and education outcomes of program investments; to broaden diversity participation; to promote collaborations with minority-serving institutions, small colleges, and undergraduate institutions; to encourage collaboration among grantees; and to identify future directions for ECCS programs.
(6) A.4.13 Is the program relevant to national priorities, agency mission, relevant fields and other customer needs? Include citations of relevant external reports.
2005 CoV Comments:

The ECS division funds a great deal of innovative research as defined by the National Innovation Initiative report by the Council on Competitiveness.  However, it is not always clear that industrial applicability is well represented.  There are several GOALI awards in the portfolio, and these have excellent industrial interaction.  However, because there is a low level of follow-up once an award is made, there is no guarantee that the industrial interaction proposed is carried through.

2005 ECS Response:

ECS plans to follow-up on industrial interactions on GOALI awards by organizing a Grantees’ Workshop in FY 2006.

2006 ECS Implementation Status:

In 2006, ECS organized the first NSF/ECS GOALI Grantees’ Workshop, February 16-17, 2006.  This workshop was very successful in evaluating the accomplishments and assessing the current status of GOALI collaborations with industrial partners in the active grants.  The recommendations made by the workshop participants are helpful to increase the effectiveness of the program in future solicitations, such as ENG GOALI Workshop should include participation from university as well as industry PIs, additional GOALI supplements to enhance participation of industry personnel, and extending GOALI to Post Postdoctoral Fellows in industry, among others.

2007 ECCS Implementation Status:
ECCS GOALI investment increased by 58% in 2007 over FY 2006; and by 144% in FY 2007, 55% in FY 2006 and 45% in FY 2005, over FY 2004.  The recommendations from the workshop held in FY 2006 resulted in additional GOALI components in the new Program Solicitation (NSF 07-522), to encourage current awardees to apply for supplements to current grants to support fellowship and traineeship.
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