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	QUALITY AND EFFECTIVENESS OF MERIT REVIEW PROCEDURES

A.1.2 Concern about reviewing multidisciplinary proposals in panels and consistency of reviewing resubmitted proposals

Comments: The COV recommended utilizing a combination of panel and ad hoc review to assure that viewpoints of experts in important aspects of each proposal are considered. The COV also recommended considering the NIH model of retaining rotating groups of reviewers over a three-year period. Combining ad hoc reviews with panel review has the potential to cover proposal topics more effectively. On the other hand, the drawbacks of ad hoc review include reduced efficiency (on average about half of ad hoc reviewers return evaluations in a timely fashion) and possible delay waiting for reviews from ad hoc reviewers. The NIH model would preserve institutional memory in reviewing resubmitted proposals. ENG does not have a culture of NIH-style review, and CTS would need to find reviewers willing to commit to the three-year cycle. Currently, some CTS program directors maintain continuity in the review process by inviting a fraction of the same reviewers on panels held in the same FY. Also, some PDs request ad-hoc reviews to supplement panel review on specific proposals where expertise is lacking.


	Program officers are trying different models to see if any are workable. 
	CBET instituted a special division reserve fund, used specifically to encourage and “reward” programs that support multidisciplinary proposals by providing a supplement to a program budget, that is based upon the degree of support for such proposals.

	A.1.4 Concern about the variability of reviewer evaluation of the broader impact criterion Comments: It has been NSF policy to avoid specific weighting of the review criteria. Reviewers are able to consider a rating based on their concept of the overall merit of the proposal. 

	CBET has provided an online CBET panelist guide for review prior to the panel, outlining the broader impacts criterion and detailing a sample panel summary template. Also, program officers who serve as panel moderators provide a pre-panel briefing covering the various merit criteria.
	The pre-panel briefing has been placed on the CBET Web-site.

	A.2.1 Concern that some reviewers are not addressing the broader impact criterion or they are addressing it by stating only obvious aspects such as training students

Comments: Several of the CAREER proposals examined by the COV did not adequately cover the integration and research and education.


	This is an ongoing educational process to emphasize educational impacts in CAREER proposals and the more general broader impacts in all proposals. Special written guidelines have been available to reviewers of CAREER proposals on the FastLane login page. Additionally, CBET has provided an online CBET panelist guide for review prior to the panel, outlining the broader impacts criterion and detailing a sample panel summary template.
.
	No change

	A.2.4 There is a need to find mechanisms to reduce the number of proposals submitted

Comments: From FY02 to FY05 the number of competitive proposals more than doubled in CTS to over 1400 submissions. The increase in proposal pressure has been noted in all Engineering Directorate (ENG) divisions, but the most rapid increase has occurred in CTS. In part, this rapid increase may have resulted from a changeover from ad hoc review to panel review for unsolicited proposals in FY04. Some divisions have taken steps to discourage

proposal submissions by mechanisms such as reducing the number of submission windows and discouraging applicants from submitting multiple proposals. ENG has considered several steps to reduce proposal pressure. 

.
	In FY07, CBET announced two new programs encouraging developing areas, Energy for Sustainability and Environmental Sustainability, with hopes that these will take proposals from other programs with high proposal pressure. The number of proposals received appears to be leveling off. 

	In FY2008, the total number of CBET proposals received increased, probably because the popularity of the relatively new Energy for Sustainability program. It probably generated more outside proposals than it took from (relieved) other programs. So, this mechanism to reduce proposals may not have been very useful. 

CBET is considering various mechanisms to limit the number of unsolicited proposals.

	QUESTIONS CONCERNING THE SELECTION OF REVIEWERS

A.3.3 Concern regarding the representation of underrepresented groups in review panels

Comments: The COV noted that CTS was able to obtain geographic and gender balance in panels, but the fraction of reviewers from ethnic minorities appeared to be low. Several factors may influence the statistics regarding the number of minority reviewers. NSF relies on self-reported data submitted on a voluntary basis. Typically, the fraction of reviewers that report their ethnicity is about the same as the fraction that does not submit any information; consequently, the data we have are subject to some uncertainty. If we examine the data of CTS grant applicants as an indicator of minority presence, we find that applications from minorities are typically 5 – 10% of total grant applications. Because the numbers are small, the fraction of minority applicants can vary significantly from year to year. 


	There is an ongoing effort to recruit minority reviewers, and panels

generally include representatives from minority groups. CBET sponsors a continuing series of minority workshops every two years. Panels generally include representatives from minority groups. CBET has created an interactive reviewer database allowing all potential reviewers, including minority reviewers, to submit their interest, specialty areas and qualifications. ENG has recruited a Program Director for Diversity, who is responsible for keeping track of Divisions’ efforts in this area.
	A new CBET web site for researchers to register to serve as review panelists has been operational. It has resulted in newer and diverse panelists being added to the panel mix. Generally, younger researchers have been the most eager to use this mechanism, and it is used carefully to insure the maintenance of high quality / knowledgeable reviewers. All relevant academic departments have been alerted to this opportunity.
Generally, there are more women panelists for BES-type programs than CTS-type programs, possibly because the pool of women is probably greater in the BES type research fields. The % of minority panelists tracks very close to the % of minority PIs submitting. (Current and former PIs constitute about 60% of the panelist representation.)

	QUESTIONS CONCERNING THE RESULTING PORTFOLIO OF AWARDS UNDER REVIEW

A.4.2 Concern about average award size

Comments: The annual median award size has decreased in the FY 03-05 period but has remained in the $80,000 - $90,000 range. This has resulted in a reduction of summer support, postponement in equipment purchase or reduction in the number of graduate students. A recent

ENG study on FY05 proposals shows that ENG declines more proposal than it funds with average ratings of Very Good or higher. Doubling the CTS budget would permit us to roughly double the success rate to about 25%.


	There are obvious tradeoffs among the funding factors: success rate, duration, outyear commitments, and total award size. Initiatives constrain funding for unsolicited proposals, and recent budget reductions and new policies to reduce outyear commitments have further constrained budgets. The PD response has been to maintain a relatively high level of starts for young faculty, especially for CAREER proposals, and to reduce PI budgets on unsolicited awards to retain key research projects. With the above in place, average annual award rates in FY07 have risen to an annual average of $95K with a mean duration of three years. CBET is now investigating “appropriate award size” and trying to balance the effort to increase success rates with increasing the average award size. 


	The programs’ average grant size decreased by about 2% from 2007 to 2008. (from about $98,500 to about $96,000)—while the total number of proposals increased about 4% (to about 2600)   We are concerned about this trend. The overall CBET “success rate” for “competitive” proposals increased slightly from 2007 to 2008. This may have been accomplished as a result of slightly smaller award sizes. 

	A.4.3 Concern regarding the funding of high-risk proposals 
Comments: The funding of proposals in the categories specifically labeled high risk is relatively modest. Typically, annual funding for CTS SGERs is about $1 million, and the CTS annual
	The EFRI program provided an additional $22 million for high-risk multi-disciplinary proposals in selected areas. Additionally, with the completion of the National Nanotechnology Initiative in FY07, approximately $11 million was used to fund Nanoscale Interdisciplinary Research teams and Nanoscale Exploratory Research, both of which contain high risk proposals. 


	CBET increased its total funding of SGER awards from about $1,900,00 in FY 2007 to about $3,100,000 in FY 2008.


	A.4.4 Concern regarding the percentage of multidisciplinary proposals

Comments: The COV recommended gathering statistics on this category. CTS invests over $10 million in Nanoscale Interdisciplinary Research Team (NIRT) proposals each year. These $1 – 2

million awards are made to teams of at least three PIs/co-PIs, and panelists are asked to evaluate the multidisciplinary nature of the proposal as a review criterion. ENG has statistics on the fraction of proposals with multiple investigators as one indicator of multidisciplinary work; that fraction has increased from about 20% to 50% over the past 20 years.


	CBET has numerous multi-disciplinary efforts ranging from supporting centers to collaborative group support to individual research projects. The NIRT/NER and EFRI initiatives helped with the multi-disciplinary funding effort. 


	CBET is participating in the multi-disciplinary (Cross- NSF) cyber-enabled discovery and innovation activity. In FY 2008, this resulted in approximately $3,000,000 in funding for CBET researchers. 


	A.4.5 Concern regarding the lack of data on funding for centers, groups and individual awards

Comments: CTS contributes directly to several Nanoscale Science and Engineering Centers (NSECs), and CTS manages two ERCs and one STC; however, funding for Engineering Research Centers (ERCs) and is provided by EEC. Most awards for groups of three or more are funded through the NIRT mechanism.


	Within the initiatives, group proposals were funded in the ARI Initiative, through the NIRT mechanism and through EFRI.

	The CDI activity discussed above includes group awards. 

	A.4.8 Concern that the portfolio does not have sufficient representation from non-Ph.D-granting institutions.

Comments: As noted in the report, non-Ph.D. institutions are generally at a disadvantage when competing for awards with larger institutions having a more comprehensive research infrastructure. It is NSF policy to be inclusive, and several programs specifically favor smaller, less research intensive universities. There is a special competition for smaller institutions in the Major Research Instrumentation (MRI) initiative, where success rates have recently been around 40%.


	There is a specific program for PI-initiated proposals at smaller institutions is the

Research at Undergraduate Institutions (RUI) solicitation. CBET typically receives a small number of proposals (about 10) each year. Although no new programs are anticipated, CBET PDs explain the RUI program goals to panel members.


	CBET participates actively in the MRI (Major Research Instrumentation) program, that includes non-PhD –granting institutions.



	A.4.10 Concern that there is no standard mechanism for co-review and co-funding of multidisciplinary proposals, especially those involving other directorates.

Comments: Much of the willingness to co-review proposals is dependent on the trust developed at the individual PD level through personal interactions. Some divisions maintain a separate

account to co-fund multidisciplinary proposals with other directorates; this mechanism offers a clear incentive for PDs to initiate contacts with PDs in other directorates.


	Standardizing the co-review and co-funding of multi-disciplinary proposals is an issue recognized at all levels at the Foundation. CBET is beginning a program to hold back Division Reserves to help fund multi-disciplinary proposals.


	CBET gave an incentive rebate to programs as encouragement for co-funding grants between CBET programs and other non-CBET programs as a means of promoting support of interdisciplinary projects. The CBET rebates totaled $3,700,000. CBET also participated extensively in the Directorate’s effort to promote inter-divisional research.
.

	A.4.11 Concern that underrepresented groups are included in the portfolio

Comments: Success rates for women and minorities are comparable to those in the overall portfolio; however, the fraction of awards for underrepresented groups is relatively small.


	To increase the number of applications from women and underrepresented groups, CBET continues to sponsor targeted   faculty workshops. CBET PDs also participate in minority workshops managed by the CAREER Coordinating Committee. One CBET PD is an active member of the Society of Women Engineers Executive Council. Another is a member of AIChE’s Minority Action Committee and two others are actively involved in recruiting and mentoring students and PIs. In FY07, CBET recruited a female program director from an underrepresented minority group.


	No change from 2007

	PART C. Responses to Recommendations on OTHER TOPICS

C.3 Concern that the policy of limiting submissions by institution suppresses the best ideas and is unfair to applicants at large research institutions

Comments: Limitations on submissions by institution have been instituted in several initiatives such as NIRT and MRI. These limitations are intended to maintain a reasonable success rate and to avoid overworking the review community and PDs. The primary drawbacks are: 1)

applicants at large research institutions are put at a disadvantage over those at smaller

institutions, where the internal competition is less intense, 2) the internal review process may not use the same criteria as NSF uses, and 3) work in areas receiving media attention may be favored over excellent work in areas of less prominence.


	The limitation on submissions by institution has met the goals (reasonable success rates and workload) of that mechanism for NIRT and MRI. A similar limitation for CBET unsolicited proposals has not been given serious consideration as a mechanism to increase success rates. The PD workload issue has been addressed, in part, through the addition of two new positions in the merged division, (CBET).


	No change from 2007

	C.5 Comments on improvements for the COV process

Comments: The COV report contains five suggestions for improving the COV process: 

1)Reviewing suggestions from the previous COV at the beginning of the COV meeting, 2)Explaining the function of management in considering and implementing suggestions in the COV report, 

3) Reducing the number and scope of PD and DD presentations to allow more time

for one-on-one interactions between CTS staff and COV members, 

4) Increasing the number of jackets examined from 9 to 12 and including more declined proposals, and 

5) Providing relevant statistical data for each question requiring data before the meeting so that COV members can

request refinements, if necessary, early in the process.


	
	In planning the 2009 CBET COV, all of these suggestions will be given very serious consideration for implementation.


