
REPORT TO THE NATIONAL SCIENCE FOUNDATION

REVIEW OF THE ECOLOGICAL STUDIES CLUSTER

FOR FY 1999, 2000, 2001
COMMITTEES OF VISITORS (COVs)

20-22 May 2002
Committee Members:

Taber D. Allison, Massachusetts Audubon Society (Chair)

Edith Allen, University of California, Riverside

Fred Benfield, Virginia Tech University

Carol A. Couch, U. S. Geological Survey

Gustavo Fonseca, Conservation International

Laurel Fox, University of California, Santa Cruz

Richard T. Holmes, Dartmouth College

Bruce A. Hungate, Northern Arizona University

Emily H. Stanley, University of Wisconsin

Mary Ann Vinton, Creighton University

James P. Collins, Arizona State University (ex officio)




INTRODUCTION


The Division of Environmental Biology (DEB) appointed a Committee of Visitors (COV) to conduct a review of DEB’s Ecological Studies Cluster (ESC) for FY 1999, 2000, and 2001.  The committee was charged with determining whether ESC programs – Ecology and Ecosystem Studies – are being managed fairly, and administered competently, and whether their award actions adequately support the conceptual areas of environmental biology contained within the Cluster’s mission statement.  The charge was accompanied by a series of criteria contained in a COV template that guided the COV’s activities.  Specific areas addressed included 1) ESC’s management of the proposal review and award process; 2) the content, context, and scope of funded research; 3) the diversity of awards across institutions and scientists; 4) outreach to its community of scholars and students; and 5) outcomes of research funded by the Cluster.


The current COV echoes the comments of the 1998 ESC COV who wrote that ESC-funded research is of paramount importance at NSF and for the world.  The knowledge generated by this research is critical to advancing our understanding of ecosystem sustainability and the maintenance of biodiversity in Earth’s environment.  We are in the 21st Century, and the events of the past few years have not changed the conclusion that this century will be governed by solutions arising from research in environmental biology.  The heightened interest at NSF and in the scientific community in the integration of environmental biology with the research of other scientific disciplines provides an opportunity for the ESC to provide leadership in shaping the future agenda of this research on behalf of the research communities served by the Cluster.  Several current and future initiatives, such as IRC-EB, Biocomplexity, and Biogeoscience, in particular, provide the opportunity to link research communities that for historical reasons both inside and outside NSF have not typically worked together to design and seek funding for scientific research.


The ten-member COV conducted its review May 20-22, 2002 at NSF in Arlington, VA.  Dr. James Collins, representing the Advisory Committee for the Biology Directorate (BIO), also participated ex officio in all COV sessions and provided invaluable assistance with his extensive knowledge of NSF and BIO policy, programs, and history.  The COV reviewed approximately 140 proposal jackets (awards and declines), interviewed ESC program officers and support staff, and program officers from other DEB programs (e.g., Systematic Biology, Population Biology, Biotic Survey and Inventory) assessed a variety of statistics on ESC program awards and declines, and met with BIO Executive Officer Joann Roskoski to present a preliminary oral report on the COV’s findings.


The COV commends DEB and especially ESC program officers and support staff for the considerable time and effort they committed to the COV review and for the constructive candor and enthusiasm they brought to the process.  Special thanks are extended to Deanna Scadden, Cluster Science Assistant, Elizabeth Behrens, Coordinating Program Assistant, and Shannon Scrivener, Program Assistant for providing data requested by the COV and technical support throughout the three-day review.


The results of the COV review are contained primarily within the tables provide in the report template.  Our primary recommendations are highlighted at the end of the report followed by our response to four questions provided by the Cluster.  In general, the COV members were unanimous in their praise for the continued excellence of the program officers and support staff of the ESC.  The scientific community funded by the actions of the Cluster is well served by the Cluster staff’s hard work, diligence, and sound scientific judgment.  

Progress Since Previous COV Review

NSF and ESC web pages are helpful, but could be more useful if new funding opportunities were highlighted prominently.  FastLane continues improving as a mechanism for submitting proposals and reviews, and for proposal management.  ESC continues doing a good job in improving the representation of women on panels and in the number awards.  ESC must continue efforts to improve the numbers of scholars from underrepresented minorities in all aspects of the Cluster activities – panels, awards, etc.  In addition, ESC should continue the representation on panels of qualified scientists with careers outside academia.  ESC continues using special funding mechanisms, e.g., SGER, effectively.  The CAREER program continues with limited success, and elsewhere we make specific recommendations to address the low success rate of CAREER proposals in the Cluster and DEB.  Outreach efforts to the community continue through traditional means, but budget and time constraints have limited most new initiatives suggested by previous COV.  We recommend the Cluster attempt to broaden outreach mechanisms as time and budget permit.  Previous DEB Cluster restructuring seems to be working well.  There appears to be a future opportunity to do some informal or formal reorganization relative to the BioGeoScience initiative as discussed elsewhere in the report.   The issues of staff workload and the burden on the reviewer community generated by the increase in proposals from special competitions and the growth of the regular panels remain to be addressed.
PART A.   INTEGRITY AND EFFICIENCY OF THE PROGRAM’S PROCESSES AND MANAGEMENT

A.1 Questions about the quality and effectiveness of the program’s use of merit review procedures. 
	QUALITY AND EFFECTIVENESS OF MERIT REVIEW PROCEDURES
	YES, NO, or

DATA NOT AVAILABLE

	Is the review mechanism appropriate? (panels, ad hoc reviews, site visits)

Comments:

The review mechanism remains appropriate, and continues to be highly regarded by individual investigators and other agencies with grant review panels. The system is in fact so highly regarded, that NSF assists with proposal review oversight for other agencies (e.g., EPA). 


	Yes

	Is the review process efficient and effective?

Comments:

The ad hoc review system is working well. Returns have been 48-63% over the years since 1998 (see Table below).  Including the typical three panelist reviews, each proposal averaged 6.4 reviews.  Ad hoc reviewers in general give thoughtful, detailed, reviews that are designed to be helpful both to panelists in making recommendations, and to PIs in doing revisions.

However, while the review process continues to function well, there are signs that follow-up of funded programs is suffering.  For example, site visits have decreased with reductions in funding for travel.  Program officers are only able to visit those sites with multiple investigators, and feel that oversight has decreased because of this.  

Trends in reviews for Ecosystems and Ecology:

Ecosystems

Ecology

Reviews requested

% Returned

Reviews requested

% Returned

1999

865

54

1,327

52

2000

1,056

48

1,533

54

2001

961

63

1,261

55


	Yes

	Is the time to decision appropriate?

Comments:

Most proposals are processed within 6-7 months by both the Ecology and Ecosystems program (see below).  Improvements in Fast Lane have been a great help to staff and program officers in processing proposals, and problems have been reduced since the last COV report.  Given the large number of proposals handled by both programs, the rapid turn-around and small percentage of proposals that took >12 months to be processed (see below) is impressive.  

Currently, two potential bottlenecks in proposal processing are compliance checking and identification/assignment of proposals to external reviewers and panelists.  The first potential bottleneck is likely to be eliminated with the advent of automated (Fast Lane) compliance checking.  However, a solution for the second bottleneck is less obvious.  

Average proposal dwell times, 1999-2001.

Source

Dwell time

Sample average for both programs as calculated by COV, all 3 years

7.25 months ((2.5 months)

ESC annual report 1999

Ecosystems- 7.7 months

Ecology- 5.9 months

ESC annual report 2000

Ecosystems- 8.7 months 

Ecology- 6.3 months

ESC annual report 2001

Ecosystems- 6.2 months 

Ecology 6.2 months

Percentage of actions handled in specific timeframes: (Ecosystems/Ecology).  Data from ESC annual reports

0-6 months

>6-9 months

>9-12 months

>12 months

1999

16/55

53/42

25/3

5/0

2000

16/53

49/38

21/7

13/2

2001

60/55

35/42

2/2

3/1

The best-case scenario for proposal processing would be a turn-around time that is fast enough to allow investigators to revise and resubmit to the next panel (i.e., within 6 months) instead of delaying submission until one year later.  The recent change in target dates is a positive step in this direction, and may be successful in allowing investigators to revise and resubmit proposals quickly. 

 
	Yes

	Is the documentation for recommendations complete?

Comments:

An extremely high proportion (94.3% of a sample set of >120 proposals from both the Ecology and Ecosystems panel) of jackets had all appropriate documents. This speaks very highly of the excellent work being done by ESC staff and program officers. Items that were most often missing were proposal reviews. Proposal reviews were often missing for the small number of incomplete jackets.  


	Yes

	Are reviews consistent with priorities and criteria stated in the program’s solicitations, announcements, and guidelines?
 Comments:

Both ad hoc and panel reviews evaluate proposals with respect to the priorities and criteria set out by the program- Over 90% of the sample proposals met this criterion.  Further, when outlier reviewers were present, they were identified by the panel and in the Form 7, and evaluated in terms of their merit.

	


The COV notes some concern for proposals that are reviewed by more than one panel, or where proposals are sent to a different panel because of a COI.  In the first case, techniques that were innovatively applied to an ecological question were criticized by the reviewers in the secondary panel as not being cutting edge.  In the second case, where the panel handled a proposal because of a COI, they found that the proposal did not meet the standards of its panel, rather than evaluating the proposal in the context of the ‘home’ program.  These examples highlight a general challenge that faces many Program Officers in dealing with proposals that might fall through the “intellectual cracks” between programs.  The ESC program officers appear to be very diligent in dealing with these cases, although there are some inevitable casualties.  We discuss this issue in the specific questions presented by the Cluster to the COV at the end of the report.

Much of the efficiency with the review process is attributable to ESC personnel.  Staff members are an upbeat and hard-working group.  There is a great esprit de corps among the group and staff members are extremely complimentary of the program officers.  Problem areas identified by the COV with respect to the staff include limited opportunities to advance beyond the GS-8 level within the Division, challenges with access to out-of-house training, and a heavy work load- particularly during the spring when multiple panels are meeting.  We note with some concern that these problems echo the 1998 COV report regarding staff administration.  It seems that little has changed in the ensuing three years.  

Despite the continued excellence with the review process, the growing workload placed on program officers, staff, panelist, and ad hoc reviewers hovers like a dark cloud on the horizon.  More proposals are being submitted to more panels than ever before in ESC, and likely all of DEB.  Program officer time is divided between the care and feeding of their own programs and responding to new initiatives.  Consequently they are handling an extremely large number of proposals.  The heavy reliance on the hard work and outright generosity of ESC employees as well as the broader community of ecologists may be placing a serious stress on the system. 

A. 2 Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers. Provide comments in the space below the question. Discuss issues or concerns in the space below the table. (provide fraction of total reviews for each question)
	IMPLEMENTATION OF NSF MERIT REVIEW CRITERIA
	% REVIEWS 

	What percentage of reviews addresses the intellectual merit criterion?
	98.7%

	What percentage of reviews addresses the broader impacts criterion?
	55.5%

	What percentage of review analyses (Form 7’s) comment on aspects of the intellectual merit criterion?
	98.3%

	What percentage of review analyses (Form 7’s) comment on aspects of the broader impacts criterion?
	82.6%


Discuss any concerns the COV has identified with respect to NSF’s merit review system.

Nearly all reviewers address criterion 1 – intellectual merit – whereas only slightly more than half address criterion 2 – broader impacts (Table 4). Review analyses exhibited a similar pattern, with nearly all reviews addressing intellectual merit and slightly over 80% addressing broader impacts. This pattern did not differ among proposals that were awarded or declined, nor did the pattern change over the three-year period evaluated (1999-2001). Additionally, evaluations of the Broader Impacts criterion are generally limited to lists or reiteration of text from the proposal rather than an actual evaluation of the proposal in this context. 

The COV felt that the emphasis on criterion 1 reflected consensus among reviewers and program officers that award decisions should be made based primarily on intellectual merit, with broader impacts as an additional consideration with far less weight. The COV concurs with this general approach to proposal review within the cluster. However, the cluster should devise mechanisms to encourage more reviewers to address criterion 2. One possibility would be to list components of criterion 2 on the review form (e.g., advance discovery and understanding while promoting teaching, broaden participation of underrepresented groups, etc.) with space for the reviewer to comment on each specific component.  

A.3 Questions concerning the selection of reviewers. Provide comments in the space below the question. Discuss areas of concern in the space below the table. 

	Selection of Reviewers
	YES, NO

Or DATA NOT AVAILABLE

	Did the program make use of an adequate number of reviewers for a balanced review? 

Comments:

There were 6.4 reviews/proposal for both the Ecology and Ecosystems programs, combined (see below). Typically, 3-4 panelists reviewed each proposal, with the rest of the reviews from ad hoc reviewers. The two programs did not differ in the total number of reviews used to evaluate proposals.  There was also little difference in the number of reviews returned for proposals that received funding, compared to those that were declined for either program:

Cluster

Ecology

Ecosystems

Awards # proposals

 6.3(2.1

48

 5.2(1.8

24

 6.8(2.2

24

Declines # proposals

 6.5(1.6

61

 6.8(1.6

34

 6.1(1.6

27


	Yes

	Did the program make use of reviewers having appropriate expertise and/or qualifications? 

Comments:

With few exceptions, the particular reviewers assigned to each proposal were very appropriate, and were able to provide a detailed evaluation of the intellectual merits of the proposed work.  Some reviewers identified themselves as not being expert in the specific ecological sub-discipline, but proceeded to evaluate either the portion of the proposal with which they were most familiar, or to provide a general evaluation of the work and its context within ecological science. 


	Yes

	Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of institution, and underrepresented groups?

Comments:

The percentage of the reviewers (Ecosystems/Ecology, rounded to nearest whole number) of typically under-represented groups are:

Male

Female

Underrepresented

Disabled

1999

68/62

32/38

0/0

0/0

2000

71/65

29/35

5/3

0/0

2001

69/60

27/34

4/6

0/0

Overall, approximately one third of the reviewers are women; this is very similar to the proportion of proposals that are submitted to the cluster by women (B1a). Very few of the reviewers were from an under-represented minorities, which, again, reflects the small proportion of ecologists who are minorities (B1a). None of the reviewers were identified as disabled. We conclude that the program officers are doing an excellent job of selecting reviewers from the diversity of ecologists that the cluster represents.


	Yes

	Did the program recognize and resolve conflicts of interest when appropriate?

Comments:

Conflict of interest situations were routinely recognized, meticulously documented, and handled appropriately.  The ESC group (and NSF in general) is widely recognized for its conscientiousness with respect to handling conflict of interest situations.  With very few exceptions, COIs were identified by reviewers; most of the exceptions were caught before the reviews became part of the official jacket. In a few cases, when a panelist identified a review with a COI, he or she was instructed to disregard that review. Panelists in conflict with a proposal were identified and were not in the room during discussion. 


	Yes

	Did the program provide adequate documentation to justify actions taken?

Comments:

Actions, including declines, awards and budget adjustments, were well documented in the jackets.


	Yes


Discuss any concerns identified that are relevant to selection of reviewers in the space below.

Ecology and Ecosystems program officers continue to be diligent in selection of reviewers.  We emphasize the value of having a mixed selection of panelists, including well-established, senior-level researchers.

A.4 Questions concerning the resulting portfolio of awards under review.  Provide comments in the space below the question. Discuss areas of concern in the space below the table.
	RESULTING PORTFOLIO OF AWARDS
	APPROPRIATE,

NOT APPROPRIATE, 

OR DATA NOT AVAILABLE

	Overall quality of the research and/or education projects supported by the program.

Comments:

The COV finds the overall quality of funded research and education proposals to be very high; NSF support continues to be the gold standard for ecologists.  Scientists who submit proposals to NSF and to Ecological Studies in particular are aware of the high degree of competition for the funds, and the stringent review process assures that only high quality research is funded.


	Yes

	Are awards appropriate in size and duration for the scope of the projects?

Comments:

The COV determined that most funded proposals reviewed had appropriate awards.  Program officers generally exercise their ability to adjust budgets judiciously.  There were cases when we felt awards were reduced too much especially when these cuts in the budget removed post-doctoral or graduate student support. 


	Yes

	Does the program portfolio have an appropriate balance of

· High Risk Proposals

Comments:

Risk included use of a technique that is novel, or application of the technique to a novel situation (e.g., proposals using stable isotopes, N budgets in tree rings).  For example, Bond and colleagues in DEB-0132737 propose to apply the Keeling-plot technique to the whole-watershed scale. This is risky because it involves a new, undeveloped, and untested method, and one that may fail due to unrecognized assumptions and problems. On the other hand, the payoff will be relatively high if the method is proven successful. 

SGER grants are one mechanism by which risky research can be fostered.  Yet many of these awards made by the ESC appear to be the type that is inspired by rare and unusual opportunities (fire, flood, massive population die-offs) rather than an attempt of a risky idea or technique that has high return potential.  The Cluster program officers are doing a good job soliciting risky proposals.  The ecological community should put forth more of these sorts of proposals.


	24%

	· Multidisciplinary Proposals

Comments:

Multidisciplinary proposals tended to appear more in Ecosystems than in Ecology proposals; in the former Program scientists focusing on soil, plant and microbial processes often collaborate.  Plant-animal interaction proposals continue to be funded through the Ecology program.  Examples of multidisciplinary proposals included DEB 0003056 to Holland for a workshop to achieve multidisciplinary solutions to environmental and societal issues.  Another funded project was DEB 0075777 to Myrold, who is using molecular and biochemical techniques to measure microbial activity under different scenarios of carbon inputs inspired by ongoing changes in the global carbon cycle.


	31%

	· Innovative Proposals

Comments:

71% of funded proposals were identified as especially innovative, but the COV emphasizes that essentially all funded proposals are innovative, especially given the high degree of competition for funding. 


	71%

	Of those awards reviewed by the committee, what percentage of projects addresses the integration of research and education?

Comments:

These included proposals to programs that focus on education (UMEB, CAREER, RUI) as well as some standard grants that emphasized student participation. Overall, the majority of proposals includes funding for some combination of undergraduate, graduate, or post-doctoral associates, although this link to education is often not highlighted in the text of the proposal.


	Percentage

25%


Discuss any concerns identified that are relevant to the quality of the projects or the balance of the portfolio in the space below.

Overall, there appears to be a good mixture of proposal types supported by the ESC cluster.  We encourage the continued practice of the mixed model of a diverse portfolio of proposals currently in place.  With respect to award size, while the Committee felt that most were of an appropriate size, it was also recognized that many researchers routinely request small dollar amounts in hopes of increasing the competitiveness of the proposal, and that funding large-budget projects presents a dilemma to program officers.  These are difficult trends to quantify, but the size of research budgets may not be keeping pace with the cost of doing ecological research.  

PART B.  RESULTS:   OUTPUTS AND OUTCOMES OF NSF INVESTMENTS

B.1.a COV Questions for PEOPLE Goal

NSF OUTCOME GOAL for PEOPLE: Developing  “a diverse, internationally competitive and globally engaged workforce of scientists, engineers, and well-prepared citizens.”

	PEOPLE GOAL INDICATORS
	PROGRAM ACHIEVEMENT

SIGNIFICANT, OR

NOT SIGNIFICANT, OR 

DOES NOT APPLY, OR 

DATA NOT AVAILABLE 

(select one)

	Development of well-prepared scientists, engineers or educators whose participation in NSF activities provides them with the capability to explore frontiers and challenges of the future;

Comments:

         NSF funding remains integral to the career development of students, post-docs, early-career scientists, and scientists who are re-entering careers or switching fields.  The Ecology Cluster awards show support for students, post-docs, and technicians.  In a sampling of Ecology and Ecosystem awards, undergraduates were supported in 11 of 34 (Ecology) and 14 of 31 (Ecosystems) awards.  Graduate students were supported in 17 of 34 awards for Ecology and 15 of 31 awards in Ecosystems.  Post-doctoral associate support was less, with 4 of 34 in Ecology and 7 of 31 in Ecosystems.  Given that the post-doc stage is a critical stage lacking support elsewhere, we recommend that NSF encourage more applicants to include post-doc positions in their projects.  We note that NSF awards also support the technical element of the scientific workforce, especially in the Ecosystems program (16 of 31 ecosystem awards whereas 7 of 34 Ecology awards supported technical support staff.). 

      Cluster support for undergraduates is also evident in the small but consistent number of RUI awards (3 of 45, 2 of 53 and 2 of 40 for Ecosystem Awards, 1999, 2000, 2001, respectively) .  In Ecology, the RUI awards numbered 4 of 91, 6 of 74, and 6 of 63 for 1999-2001.  REU supplements (75-100 per year awarded in ESC) are also a key element of support for undergraduate research.  UMEB awards numbered 8 in 2000-2002.

          In the area of career development we recommend increased support for accomplished, mid-career scientists.  This effort could be similar to the current CAREER program, but would focus on persons who have the experience to make innovative linkages between research areas or between education and research 
	SIGNIFICANT

	Improved science and mathematics performance for U.S. K-12 students involved in NSF activities;

Comments:

No substantial activity in this area.


	DOES NOT APPLY

	Professional development of the SMET instructional workforce involved in NSF activities;

Comments:

The Ecology cluster continues to give graduate students an important boost to their research and careers via the Doctoral Dissertation Improvement Grants.  DIG awards numbered 21-28 per year in ESC, 2/3 in Ecology 1/3 in Ecosystems.  This program represents a very important investment in graduate education and career development.  Further, the low cost of these grants and the enhanced prestige and career boost to the recipients result in a “big bang for the buck”.  We recommend continued support for the DDIG program.


	Chapin and Crain (9801244); project on how plants affect ecosystem N and C dynamics; Crain, the PhD student, produced seven refereed publications in leading ecological journals. 



	Contributions to development of a diverse workforce through participation of underrepresented groups (women, underrepresented minorities, persons with disabilities) in NSF activities;

Comments:

      We found that about 25-35% of submissions to ESC come from female PI’s.  We believe this proportion reflects the scientific workforce, in that women are far from 50% of the potential pool of applicants.  However, we recommend ESC continue to encourage submissions by female PI’s.  NSF could improve the pool of female submitters with increased post-doc support.  Attrition of women from the science “pipeline” continues to be higher than men and “plugging” the hole at the post-doc stage may increase the pool of female applicants.  

      The success rate of female PI’s was either similar to or higher than male PI’s.  In 2000 for example, Ecology funding rates were 23% for males and 22% for females; in Ecosystems, it was 26% for males and 43% for females.  

        Submissions by minority PI’s were low (11 of 286 for Ecology and 6/208 for Ecosystems in 2001).  The success rate for minority submitters was 13-24% per year over the past 3 years.  Submissions by disabled PI’s were low, 0-4 per year.   We recommend that ESC continue to encourage submissions by scientists who are disabled or from underrepresented minorities. 


	SIGNIFICANT

	Participation of NSF scientists and engineers in international studies, collaborations, or partnerships;

Comments:

In a sample of proposals we examined, 10/34 awards in Ecology and 5/31 Ecosystem awards had international components.  Thus, a reasonable amount of international work is being supported by the cluster.  We note that any effort to encourage substantive international collaborations is desirable.  Examples of specific awards are listed in section B. 3. a.


	SEE B.3.A

	Enhancement of undergraduate curricular, laboratory, or instructional infrastructure;

Comments:

The ESC awards a small number of CAREER grants (1-2 per year from about 15 submissions). We noted some outstanding examples of funded CAREER proposals in which early-career scientists laid out clear visions of innovative research and education activities (see the Wieshampel example).  But confusion still exists about this program.  Expectations for proposals are high but the scope of the work is very broad (encompassing both education and research efforts), making these proposals difficult to evaluate.  We discussed some possible improvements, including a separate competition for CAREER proposals to avoid competition with regular proposals.  Also, one of the COV members (Bruce Hungate) is a CAREER awardee, and he discussed the importance of advice from those who have received these awards.  We recommend that ESC consider listing “mentors” for those who want to submit CAREER proposals.  We have already recommended a CAREER-like program for mid-career scientists, who might be better equipped to conceive of and implement an innovative, integrated suite of education and research activities. 


	9984574 – CAREER award; Wieshampel; Visualizing 3-D complexity of tropical rainforest canopies; includes students from biology, math, computer science  



	Awardee communication with the public in order to provide information about the process and benefits of NSF supported science and engineering activities.

Comments:

Individual PIs do this on an ad-hoc basis, but the level of public outreach is difficult to quantify.  One example is Dr. Larry Gilbert and associates at the University of Texas at Austin, working on the growing threat of Brazilian fire ants to native species, received coverage on NPR, CNN and the BBC.  Award number is 9528120.


	IAward number is 9528120 (Gilbert)




B.1.b COV Questions related to PEOPLE Areas of Emphasis

	PEOPLE Areas of Emphasis
	Demonstrates likelihood of strong performance in future? 

(Yes, No, Does Not Apply or Data Not Available)

	K-12 Education -President’s Math and Science Partnership 

Comments:

Not Applicable


	DOES NOT APPLY

	Learning for the 21st Century:

· Centers for Learning and Teaching (CLT)   

· NSF Graduate Teaching Fellows in K-12 Education (GK-12) 

Comments:

Not Applicable


	DOES NOT APPLY

	Broadening Participation

· Minority-Serving Institutions (MSI) programs 

Comments:

Not applicable
Graduate Student Stipends

· Increasing stipends for GRF, IGERT, and GK-12 

Comments:

Program officers from ESC serve on committees and represent the ecology community in these efforts.


	DOES NOT APPLY



B.2.a COV Questions for IDEAS Goal

NSF OUTCOME GOAL for IDEAS:  Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society.”

	IDEAS INDICATORS
	PROGRAM ACHIEVEMENT 

Select one:

SIGNIFICANT, 

NOT SIGNIFICANT, 

DOES NOT APPLY or

DATA NOT AVAILABLE



	Discoveries that expand the frontiers of science, engineering, or technology;

Comments:  We saw many examples of proposals that are pushing the knowledge base forward for ecological science.  For example, Jonathan Chase (award 0108118) is studying “How do communities assemble?  The influence of local conditions and regional processes on community composition.”  He is testing three hypotheses regarding community assembly.  Factorial experiments in large mesocosms are providing tests of the primary and interactive effects of productivity, disturbance, and colonization rate on the convergence or divergence of community composition over time.  This is a classic, yet unanswered question in ecology and this research will advance the frontiers of the knowledge in environmental science.  


	SIGNIFICANT

	Discoveries that contribute to the fundamental knowledge base;

Comments:  Most if not all proposals funded by the ESC, by definition, contribute significantly to the fundamental knowledge base in ecology.  An example is the award on “Bacterial diversity patterns along gradients of primary productivity in freshwater ecosystems” with Brendan Bohannon as PI (0108556).  This research demonstrates the relationship between ecosystem structure and function for an important, but poorly understood taxon.  Central to this research is improving our understanding of bacterial diversity and ecosystem structure/function.  


	SIGNIFICANT

	Leadership in fostering newly developing or emerging areas;

Comments:  A good example of ESC-funded projects that provide leadership in newly developing areas is one led by Elinor Ostrom (0083511), who is leading a multidisciplinary group of PIs studying long-term, complex changes in human-inhabited forested regions.   The research team includes an ecologist, two geographers, a psychologist, an economist, an anthropologist, a mathematician, an agricultural economist, and an industrial engineer to advance a research program integrating natural and social sciences.  


	SIGNIFICANT

	Connections between discoveries and their use in service to society;

Comments:  A study funded by the ESC is showing how critical species interactions influence environmental and human health.  Clive Jones and Richard Ostfeld  (0075277) are studying the interactions of gypsy moths and Lyme disease as mediated by abundance of acorns that stimulate growth of mouse populations.  Mice and deer are the primary hosts for ticks that transmit Lyme disease, a major health concern for humans.  Their research will illustrate how management practices to decrease gypsy moths may actually increase the risk of Lyme disease, and vice versa.  


	SIGNIFICANT

	Connections between discovery and learning or innovation;

Comments:

An excellent example of how an ESC-funded CAREER award is combining innovative research and education is an award to John Weishampel (CAREER award 9984574).  He has put together a diverse team of students to create a 3D visualization of tropical forest canopies.  The project is a good example of innovative collaboration between math, computer science and biology, and includes significant activity by both undergraduate and graduate students.  His proposal describes a nice integration of education and research efforts.  The research also includes the development of a virtual reality tropical rainforest canopy exhibit for the Orlando Science center, which should provide a great avenue for teaching the public about this exciting area of science. 


	SIGNIFICANT

	Partnerships that enable the flow of ideas among the academic, public or private sectors.

Comments:  It is often claimed that relative ecosystem health and integrity causes, and in turn is caused by, enhanced human performance and integrity. Gaboury Benoit and colleagues (9807115) will test this hypothesis through observations and experiments in a New England watershed.  An important goal of this research is laying the groundwork for a field experiment to test whether restoring a degraded watershed can significantly enhance social interactions in associated human communities. 

 
	SIGNIFICANT


B.2.b COV Questions related to IDEAS Areas of Emphasis
	IDEAS Areas of Emphasis
	Demonstrates likelihood of strong performance in future? 

Select one:

Yes, No, Does Not Apply or Data Not Available

	Biocomplexity in the Environment

Comments:

This broad initiative is very relevant to the ecological research community.  We recommend that ESC program officers continue to connect the ecologists to the Biocomplexity program and strengthen ties to this initiative.  Awards were not available to the COV.


	YES

	Information Technology Research

Comments:

Program officers provide links to this initiative.


	YES

	Nanoscale Science and Engineering

Comments:

Program officers provide links to this initiative.


	YES

	Interdisciplinary mathematics

Comments:

A specific example of ESC involvement is the “Ecological Circuitry” project, led by Dr. Peter Groffman.  The aim is to “close the circuit” between empiricists and theoreticians in the ecological sciences and a cadre of quantitatively strong young researchers.  


	YES



B.3.a COV Questions for TOOLS Goal

OUTCOME GOAL for TOOLS: Providing “broadly accessible, state-of-the-art and shared research and education tools.”

	TOOLS INDICATORS
	PROGRAM ACHIEVEMENT 

Select one:

SIGNIFICANT, 

NOT SIGNIFICANT, 

DOES NOT APPLY or DATA NOT AVAILABLE



	Provision of facilities, databases or other infrastructure that enable discoveries or enhance productivity by NSF research or education communities;

Comments: (See below)


	SIGNIFICANT

	Provision of broadly accessible facilities, databases or other infrastructure that are widely shared by NSF research or education communities;

Comments: (See below)


	SIGNIFICANT

	Partnerships, e.g., with other federal agencies, national laboratories, or other nations to support and enable development of large facilities and infrastructure projects;

Comments: (See below)


	SIGNIFICANT

	Use of the Internet to make SMET information available to the NSF research or education communities;

Comments:


	DOES NOT APPLY

	Development, management, or utilization of very large data sets and information-bases; 

Comments: (See below)


	SIGNFICANT

	Development of information and policy analyses that contribute to the effective use of science and engineering resources.

Comments:


	DOES NOT APPLY


Examples of NSF supported results:

NSF Award Number: 0075602

PI Names:  Neptstad, Markewitz, Davidson and Asner

PI Institutions: Woods Hole Research Center

Relevant Performance Goal/Indicator: International partnership (Embrapa IPAM – Brazil agencies)

Relevant Area of Emphasis: 9169

Source for Report: Proposal Jacket

The PIs have created a large rainout shelter in a Brazilian tropical forest to model the effect of prolonged drought on gas exchange by the ecosystem.  Climate change models predict more frequent El Nino related droughts.  This project is an excellent example of substantial international collaboration with U.S. and Brazilian partners and involves training both U.S. and Brazilian scientists. The two local collaborating institutions are EMBRAPA, the state-run agriculture research agency with over 1,000 scientists, and IPAM, a technically-oriented NGO that has benefited greatly from the project, including the training provided by the PIs from the WHRC.

NSF Award Number: 0075617

PI Names: Erle, Ellis

PI Institutions: University of Maryland, Baltimore County

Relevant Performance Goal/Indicator:  International partnerships and database development in China

Relevant Area of Emphasis: 9169

Source for Report: Investigator progress report

This is a paramount example of a combination of international partnerships and database development, aimed at detecting patterns of long-term changes in China’s anthropogenic landscapes due to population growth and modernization of agriculture. Land use changes are being assessed beginning with a pre-industrial baseline (1930) and extending to the present. The project is bringing together spatial information deriving from aerial photography for earlier historical stages of land use, and combining these with remote sensing data from modern satellite-borne sensors, complemented by extensive fieldwork. This wealth of information will be organized and made available using GIS and other spatial information management tools. The local institutions intimately involved in project design and development include the Soil Institute of the Chinese Academy of Sciences, and the China Agriculture University, from which both Chinese research scientists and graduate students were recruited for the initiative.  

NSF Award Number: 0090135

PI Names: Ehrlinger, James

PI Institutions: Utah

Relevant Performance Goal/Indicator: International partnerships and database accessibility

Relevant Area of Emphasis: 9169

Source for Report: Proposal jacket

The project (Biosphere-Atmosphere Stable Isotope Network – BASIN) is an effort to bring together expertise and data dealing with common approaches for measurement of stable isotopes within ecosystem gas-exchange studies, so that cross-site data comparison becomes possible, including the production of global and regional maps of CO2 exchange between terrestrial ecosystems and the atmosphere. Furthermore, the BASIN network will be developing common web-enabled databases for global carbon cycle studies. The international involvement goes beyond the individual participating scientists to securing funding match from the European Science Foundation to ensure balanced opportunities for multi-country contribution to the network.  At the time of the writing of the proposal, there were 28 individuals from 6 countries participating in BASIN.

NSF Award Number: 9907365

PI Names: Haddad, Nicholas

PI Institutions: North Carolina State University

Relevant Performance Goal/Indicator:  Partnerships with federal agencies (USFS, USDA)

Relevant Area of Emphasis: 9169

Source for Report: Proposal and progress report

The project involves partnerships with the US Forest Service and with the USDA, aimed at experimenting with landscape configurations that include variable levels of connectivity provided by vegetation corridors.  Conservation benefits of corridors are being investigated by tracking movement of species of butterflies, and increasingly of other groups, such as small mammals and birds. An important consideration stemming from this research is the sheer size and magnitude of the field experimental design. The collaboration with the two agencies was crucial to making the field investigation possible. The potential for similar manipulation of large extents of habitats in other federally controlled land, to investigate the effects of patch size, shape and connectivity in species conservation, can be considerable.

NSF Award Number: 9983178

PI Names: Mitchell, McDonnell, Kendall, Schiff

PI Institutions: SUNY ES&F

Relevant Performance Goal/Indicator: Federal partner (USGS)

Relevant Area of Emphasis: 9169

Source for Report:  Proposal jacket

This project is attempting to answer questions about the major sources and sinks of dissolved nitrogen, dissolved organic nitrogen and dissolved carbon within forested landscapes of complex topography. The USGS Menlo Park isotopic laboratory is lending its expertise to the project in the characterization of nitrogen and organic carbon solutes from samples collected in a forested watershed in the Central Adirondack Mountains of NY. The results of the investigation can become important contributions to explain how N and C solutes are retained, generated and lost in forests, which in turn are relevant for the assessment of the consequences of global change for natural and managed ecosystems. 

We reviewed approximately ten percent of the proposal actions taken by the Cluster between FY’99 and FY’01.  The overall success rate of proposals during that period was 24%.  Sixteen percent of the proposals had some international partnership and, of those, 82% were funded.  This high success rate is indicative of the strength of these proposals.

We reviewed four proposals that involved collaboration with Federal employees from the U. S. Geological Survey and the U. S. Forest Service.  Two of those were successful.  The relatively low percentage of awards by the Cluster involving Federal partnership does not take into account the substantial involvement of Federal -agencies in NSF-funded ecological research, particularly the LTER program which has its own COV.

Very few proposals indicated development or management of ecological databases, or activities designed to increase data accessibility.  The few examples we found typically involved the development of GIS databases.  It was not possible to determine if this absence of data management activity reflected a lack of information provided by the investigators in proposals or progress reports, or a real lack of data management activity by investigators funded through the Cluster.  The NSF progress report template (apparently revised in FY’00) provides a section for describing database products, but investigators for the awards we examined rarely filled out this section.

The Cluster oversees the Long-term Ecological Research (LTER) program and the National Center for Ecological Analysis and Synthesis (NCEAS), which have strong data management policies.  Certainly, the need for data management is known within the community served by the Cluster as indicated by the numerous workshops and publications on the topic.  To the extent possible the Cluster should investigate ways of “spreading the culture” of data management, including the development of accessible databases, to the larger ecological community.  Short of making such activity a requirement for NSF funding, Cluster program officers could ask investigators to explicitly respond to the relevant sections of the progress report, to include funding for data management in the budget, and to describe data management in a separate section of the proposal.

B.3.b COV Questions related to TOOLS Areas of Emphasis
	TOOLS Areas of INVESTMENTS
	Demonstrates likelihood of strong performance in future? 

Select one: 

Yes, No, 

Does Not Apply or Data Not Available

	Major Research Equipment (MRE)

Comments:


	DOES NOT APPLY

	Major Research Instrumentation (MRI) Program

Comments:


	DOES NOT APPLY

	Science & Engineering information, reports, and databases

Comments:


	DOES NOT APPLY

	Scientific databases and tools for using them

Comments: (see B.3.a for comment and examples)


	SIGNIFICANT

	National SMETE Digital Library

Comments:


	DOES NOT APPLY


B.4 Please comment on any program areas in need of improvement.

Areas in need of improvement are addressed in recommendations discussed in this report and listed in the “Recommendation” section.

B.5 Comment as appropriate on the program’s performance in meeting program-specific goals and objectives, which are not covered by the above questions.

· The COV strongly endorses the Doctoral Dissertation Improvement Grants, and encourages continued support and commitment for these awards. These grants provide a cost effective mechanism for funding ecological research.

· The ecology research community can be served by NSF initiatives in areas such as Biocomplexity and emerging opportunities in Biogeoscience. Cluster Program Directors are strongly encouraged to continue connecting their research community to these opportunities.  In particular, the Biogeoscience initiative could help forge linkages between ecosystem ecologists in the marine and terrestrial sciences who may have been separated, in part, by the historical separation of these disciplines as a result of organizational decisions at NSF.
B.6 NSF would appreciate your comments for improvement of the COV review process, format and report template.

Suggestions to improve efficiency of COV process:

During the course of deliberations the COV identified certain reports, data or other written materials that were provided upon request during the meeting.  Other resources, however, such as previous COV reports and annual reports can be anticipated as necessary for the COV.  It would be helpful to have sufficient hard copies available when the COV convenes.  It apparently was assumed that the COV members printed these materials from the Internet and brought them to the review.

Proposal jackets are a key resource for the COV review.  It would be very helpful if a written list of the proposal jackets were provided to the COV.  For each jacket, specific information on award number, principal PI name, title, and Program should be included in the list.  This list would save time in sorting through file drawers to gain a perspective on characteristics and types of the jackets available for review.

One valuable source of information and perspective was obtained through interviews with Program Directors.  Rotating Program Directors make significant contributions to the activities of the Cluster and gain important insights into the operations and processes. During course of the three-year period between COV reviews, the Cluster should consider conducting and documenting comments provided during Program Director exit interviews. These suggestions could then be compiled and provided to the COV.

It is essential to have sufficient computers available for use by the COV. Time was spent during the COV agenda in acquiring and setting up computers. It apparently was assumed that COV members would bring their own computers.

Suggestions to improve format and report template:
The questions and template appear to be standardized for general use across all COV reviews. The COV devoted considerable time to determine which template elements applied to the specific scope of the Ecology Cluster. It would be helpful to have some indication, either on the report template itself, or on a separate sheet, of which questions actually apply to the scope of the review.  If possible, provide the COV with a template that is already filled out to reflect areas that do not apply.

Annual reports have been modified to a certain extent to reflect the GPRA reporting requirements.  We encourage the cluster to continue modifying their annual reports to explicitly reflect the templates, which will improve the efficiency of the COV in reviewing and evaluating these activities.  Reducing the time the COV uses to assemble information and would allow more time for the committee to discuss substantive issues with the Cluster.

Question A.2, in particular, required that the COV calculate percentages regarding different aspects of the reviews. The COV spent considerable time in organizing an approach to organize these data. These data could be provided to the COV, or a suggested spreadsheet template could be provided to the COV.  

The COV recognizes the importance of assembling and interpreting data for an objective review of the Cluster’s activities.  Nevertheless, if NSF could devise means to facilitate these processes, more time could be spent by the members of the COV in the interpretation of their findings and in the discussion of substantive issues amongst themselves and with Program Officers and staff, both within and outside the Cluster.

The COV recognizes that many of the suggestions made above will require additional time from a staff that is already heavily burdened with the duties of managing a proposal portfolio that continues to rise with the growth of special initiatives and increase in the number of scientists submitting proposals to regular panels.

Summary of Recommendations

1. The Ecology Cluster, separately or in collaboration with DEB, should enhance support for post-doctoral research. In addition to encouraging postdoctoral opportunities within regular awards, the Cluster should establish specific awards, or perhaps fellowships, to support projects proposed by postdoctoral researchers. Targeting or otherwise encouraging the applications from women and minorities would be one way of enhancing opportunities for these groups. 

2. The COV endorses the continuation of efforts to improve the representation of women and minorities in the workforce of ecological scientists and should consider ways to improve the number of submissions by female PIs.

3. The Cluster should consider ways to provide awards directed toward accomplished, mid-career individuals. The goal of these awards would be to provide opportunities to forge innovative links between research and education, and to allow researchers to “retool” to pursue investigations in new directions.

4. Although several awards explicitly provided plans for managing and making data sets available, the majority of jackets contained no information regarding plans for data management or accessibility. Data sets resulting from Cluster funding are important resources that have potential application for ecological synthesis and forecasting on emerging or yet to emerge topics. The Cluster should consider ways to encourage the development of explicit plans and funds for data management and accessibility in project proposals. Recognizing the national investment in data, many federal agencies that provide research funding require data management plans. The Cluster should evaluate the experience of the LTER program in establishing mechanisms or approaches to enhancing data management and accessibility.

5. Issues with the low success rate of CAREER proposals remain. The Cluster should examine the correlation between the success rate of CAREER proposals and the total number of proposals reviewed by panels. In addition, successful CAREER applicants should be encouraged to mentor or advise potential applicants, and the Cluster could make a list of mentors available.

6. An excessive staff workload and the burden on the reviewer community generated by the increase in proposals from special competitions and the growth of the regular panels was cited by the previous COV, and we note that the situation has not improved and possibly worsened.  Staff morale remains very high, and improvements in FastLane have helped to a certain extent.  Given the growing and complex nature of workloads, and the diversity of programs and initiatives, the COV recommends a management review of workload, staffing, and operational organization.  

7. The broader impact review criterion is not consistently addressed by PIs and reviewers. The wording of Criterion 2 needs to be clarified in FastLane.  Program Officers could encourage PIs to explicitly address this criterion in their proposals and could encourage the reviewer community to apply the appropriate weight to this criterion in the proposal review.  Cluster Program Officers also should develop uniform standards for weighting the importance of this Criterion in reviewing proposals and in making award recommendations. 

2002 COV Questions Specific to the Ecological Studies Cluster

1. Assuming fixed NSF budgets, what is the appropriate balance between making more, shorter awards (maximizing success rate) vs. fewer, longer awards (maximize duration)?

The COV believes that progress within the field of ecology is well served by awards of varying duration, so the appropriate balance requires that the ESC be flexible. The COV feels that the current distribution is adequate, with mostly 3-year, some 4-5 year, and a few 1-2 year awards. Competition for funding is extreme with the current distribution; emphasizing longer awards could exacerbate this situation in the short term, but may be more effective in the long run, assuming a constant annual funding rate. 

2. Given the research areas supported by ecology and ecosystems, are two panels adequate to cover the scientific breadth or would a different configuration be worth trying?

The ESC functions efficiently with the Ecology and Ecosystems panels, and the COV saw no compelling reason to reorganize within the cluster. The COV felt that maintaining interest and openness to new, special competitions and to inter-directorate collaborations is a good way to cover the breadth of Ecology, as well as to respond to new directions within the discipline. 


Both the structure of the Ecology and Ecosystems programs within the ESC, and the configuration of their panels, work extremely well. The goals of both programs are distinct and generally serve different scientific constituencies. Because the respective panels meet at the same time, those proposals that span both disciplines are discussed at a joint meeting of scientists from both panels. 


Proposals with content that overlaps the purview of programs outside the ESC are also co-reviewed with those programs.  Although the perception in the ecological community is that review by two panels is “double jeopardy”, the COV finds that these proposals are reviewed fairly and may even benefit from double review (e.g., through shared funding or funding even if the panels make opposing recommendations). 


We did observe three examples when proposals did not appear to receive appropriate review.  In two cases, the proposal submitted to the ESC used techniques common to another program in order to address an ecological question in a novel way.  In the other case, a proposal had a COI, which resulted in the proposal being reviewed by a panel outside the Cluster.  The review for these proposals indicated that either 1) the technical approach was not seen as ‘cutting-edge’ by the secondary panel or 2) the proposal did not address the central concerns of the secondary program.  The proposal would then be recommended for decline.  This does not appear to be a systemic problem, but reflects a not uncommon situation requiring the judgment of program officers in the relevant programs to ensure that a proposal is reviewed with the appropriate criteria.  Except in the cases like the COI described above, if a proposal is taken to a panel it is because the program officer agrees that the issues are of central concern to the program.

A second issue is that field-based population ecology proposals are reviewed and funded through the Population Biology program, rather than through Ecology.   Concern has been expressed that proposals in this area fare particularly poorly in Population Biology because population ecology is no longer a central focus of this program, which has become more genetic and evolutionary in its orientation.  Although this perception may not be accurate, the COV asks DEB to examine the fate of population ecology (compared to population genetics) proposals within PB and consider transferring the responsibility of population ecology to the Ecology program if that is warranted.

3. “Biogeoscience”, the linking of biological, geophysical, and geochemical approaches to understand the earth system, is being proposed by several professional organizations as a new discipline. The NSF Geosciences Directorate has shown interest. Does this duplicate or complement the research thrusts of the Ecological Studies cluster? What would be the advantages and disadvantages to ecosystem scientists if all biogeochemistry were funded through a joint GEO/BIO activity?

The COV enthusiastically recommends that the ESC participate in the GEO initiative in “Biogeoscience”.  Indeed, the ESC should be proactive in representing the field of ecosystem ecology in this new initiative, including taking a leadership role and allocating funds from Ecosystems to create a joint BIO/GEO initiative.  By doing so, the ESC would capitalize on enthusiasm for this emerging field from directorates outside of BIO, ensure that the expertise and interests of the cluster are well represented as this new program develops, and provide funding mechanisms for researchers conducting biogeological research but not well represented in proposals funded by Ecosystems (e.g., microbial ecologists, geobiologists, large-scale biogeochemists and biophysicists, earth system scientists, and soil scientists). The disadvantages the COV recognized include stretching already limited funds and, equally important, increasing the work load within the ESC staff.  Despite these disadvantages, if the ESC were not to participate, it would lose an important opportunity to ensure that the field of Ecosystem Ecology is well represented in this new effort.  Success of this effort will depend on continuing and expanding the current level of dialogue between Program Officers and Division Directors in both BIO and GEO and help foster new research at the interface of the two disciplines.

4. What should be the balance between panel size and number of proposals reviewed per panelist? Is there a maximum panel size beyond which it would become more efficient to split into two panels? If so, what should be the basis for the split? 

ESC panelists have traditionally reviewed about 20 proposals, a number they appear to be used to. Historic loads have been as high as 30 proposals each, a number that is clearly unacceptable. The COV is aware that panelists in other Directorates review as few as 10 proposals each, and an effort to reduce the number assigned to ESC panelists is desirable even though this may increase the panel size as proposal submission load increases.

Currently the number of proposals submitted to Ecology and Ecosystems can be covered effectively by 2 panels per year. However, these panels have grown to ~20 members, suggesting that panels will soon need to split in the near future. More than 20 panelists is too large, both because the number of proposals under consideration (>160) is too many to give each due consideration; and in addition because the large number of person-interactions and separate conversations becomes unmanageable.  The COV recommends panels of no more than 15-18.
In a separate but related issue, the COV sees ad hoc reviewers as an important way to bring in the wider community of ecologists. As long as >50% of ad hoc reviews are returned, this is a viable review mechanism. In addition, a portion of the ecology community is used to, and even expects, to do ad hoc reviews. 
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Dear Mary:  

On behalf of the Committee of Visitors for oversight review of the Ecological Studies Cluster, Division of Environmental Biology, I am pleased to submit to you the committee’s report on the administration, activities, and functioning of the cluster during fiscal years 1999 – 2001.  The report summarizes areas where the cluster functions at a very high level, and recommendations are made regarding areas where improvements are possible.  Overall, the cluster’s program officers and staff members are to be commended for a clear and deep commitment to NSF’s mission to advance ecology and ecosystem studies for the nation.  

Sincerely,  

James P. Collins

Virginia M. Ullman Professor
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