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Introduction

The EPSCoR Committee of Visitors (COV) spent two days, May 24 and 25, 2000, examining materials and interviewing staff relative to activities of the program.  The COV focused on the EPSCoR mission, performance goal, and performance outcome.  Within these parameters, the COV addressed the reporting strategy expected of all COVs.  This report provides a synopsis of EPSCoR performance and uses the reporting template provided.

Over the period of our review, the EPSCoR program supported research infrastructure in I8 states and Puerto Rico.  The states include Alabama, Arkansas, Idaho, Kansas, Kentucky, Louisiana, Maine, Mississippi Montana, Nebraska, Nevada, North Dakota, South Carolina, South Dakota, Oklahoma, Vermont, West Virginia, and Wyoming.  Recently, negotiations added Alaska, but our review focused on the performance of the programs in the states eligible during the previous year.

Over the period covered by the COV review the EPSCoR program administered three primary types of awards.

· EPSCoR Cooperative Agreements: These 36‑month awards of up to $3 million were designed to support infrastructure improvements in Science and Technology areas identified by the state's EPSCoR committee as being critical to the state's future R&D competitiveness.  This award requires non‑federal matching.  Beginning in February 2000, a new solicitation for Research Infrastructure improvement Awards (RIIA) was issued.  The level of these awards will cap at $9 million with a requirement of a 50% non‑federal match.  The program currently has infrastructure awards operating in all 18 states and Puerto Rico. 

· EPSCoR Grants: These 24‑month non‑renewable standard grants of up to $500,000 were expected to provide "venture capital to initiate projects consistent with state and institutional Science and Technology improvement strategies, with high potential for significant short‑term impact on the state's research competitiveness and for acquiring sustained non‑EPSCoR support.  These awards did not require non‑federal matching but were expected to influence an appropriate level of non‑federal support.  This competition was terminated in FY2000.

· EPSCoR Co‑funding: This initiative begun in 1998 provides an opportunity for co‑funding of proposals submitted to the NSF's regular grant programs b~ investigators working in research areas that have been identified as priorities within the state's EPSCoR Cooperative Agreement.  These awards are not required to provide additional non‑federal matching funds beyond that which is normally required by the relevant programs.  Only proposals at or near the cutoff' for funding by the reviewing program receive EPSCoR co‑funding support.  In 1999, EPSCoR co‑funded 136 merit‑reviewed proposals to regular programs within NSF.  The $20 million committed by EPSCoR, to these awards was matched by research and education programs within NSF. 
EPSCoR Outreach Initiative

Since 1998 EPSCoR has conducted a program of outreach visits to EPSCoR states supported by EPSCoR program funds.  This initiative provides opportunities for NSF program officers and professional staff to interact with EPSCoR researchers and institutional representatives.  This value‑added component to the program provides for two‑way interchange of information in addition to disciplinary and departmental seminars and colloquia.  In 1999, more than 150 trips were supported by this initiative.

EPSCoR funding has represented a tiny percentage of total NSF funding each year (well under one percent), yet the effect of these funds has been quite impressive, whether measured in publications or discoveries, or measured in terms of subsequent research funding obtained by scholars in EPSCoR states.

Key Program Accomplishments Identified for 1997‑1999
· Increased the state EPSCoR R&D investment.  EPSCoR investments of $234 million leveraged additional federal research dollars from NEEL NASA, and NSF threefold.  Approximately 2600 EPSCoR funded researchers generated more than $763 million in other federal support.  The co funding initiative boosts EPSCoR share of NSF awards and dollars.  Funding rate of proposals for the period 1997 ‑2000 has increased from 25 ‑ 27%, whereas, the funding rate for proposals from researchers in non‑EPSCoR states remained even (33%).

· Increased the proportion of awards to researchers located in EPSCoR states as a share of National Science Foundation funding from 6.8% in 1995‑97 to 7.8% in 1998‑99.  The number of state certified proposals increased from 793 in FY 1998 to 913 to FY 1999.

· Increased the value of EPSCoR‑eligible grant proposals (both awarded and declined) from $11.2 million to $24.8 million (there is a concern that the percentage of successful proposals declined from 45% to 33%).  The EPSCoR Grant program will be phased out in 2003.  The assumption is that the Grant program had served its purpose in providing support to initiative projects with a high potential for significant short‑term impact on the state's academic research competitiveness.  Funds in this area will be redirected toward infrastructure support.

A.

Integrity and Efficiency of the Program's Processes and Management

Based on study of proposal actions completed within the three fiscal years, the COV provided brief comments on the following aspects of the programs review processes and management.  Constructive comments indicating areas for improvement are provided.

1.
Effectiveness of the program's use of merit review procedures.

a.
The overall design of state programs and the associated NSF review mechanism appear to be thorough, timely and rational.  It involves sanction from the appropriate congressional delegation; submission of a request for planning funds; formation of a state EPSCoR committee; selection of science and technology areas for improvement; preparation and submission of a proposal; review by an appropriate panel of peers; and, if judged meritorious, the awarding of a 36‑month infrastructure improvement grant.  Reviewers are selected based on their expertise.  Scientists from EPSCoR states and current EPSCoR awardees/recipients are not solicited as panelists.  Currently formal site‑visits are not conducted by the funding agency.  However, the State EPSCoR Committee does internal site visits during the proposal development process.  EPSCoR outreach efforts create an opportunity for informal site visits by the funding agency.  The COV applauds movement in this direction because it creates opportunities to broaden participation of the scientific and technical community.

b.
For the most part, the program's review process is identical to mainstream proposal review and appears solid.  The reviewers listed appear to have excellent credentials and expertise and tend to reflect gender and ethnic diversity.  The COV is of the opinion that borderline proposals may benefit from a modified site visit or reverse site visit.

c.
The review process is designed to make awards within six (6) months.  However, negotiations appear to create a significant delay in some cases.  The COV is concerned that this delay can create some uncertainty for future budgeting and planning purposes.  Delays may impact availability of state‑funds or other co-​funding opportunities.

d.
The documentation reflecting the deliberations and conclusions of the reviewers especially "Form 7, Review Analysis” seems to be thorough and clear.

e. As reflected by their comments, the reviewers appeared familiar with the program's guidelines, solicitation, and criteria.

2.
The program's use of the new NSF merit review criteria.

a.
The COV judged the program's use of NSF Merit Review Criteria to be successful.  Generally, panelists are directed by their panel chairs to address the two criteria ‑‑ intellectual merit and broader impacts of the project in their review comments.  Reviewers, particularly those in panel reviews, appear to have addressed both generic review criteria.  Based on sample summary statements reviewed by the COV, Program Officers clearly are guided by this information in their decision‑making process.

b.
No reasons for dissatisfaction were apparent to this COV.  However, we recommend that NSF survey a sample of those who submitted proposals (both awardees and declinations) about their level of satisfaction and of dissatisfaction with the merit review system.

3.
Reviewer selection.

a.
The sample proposals provided the COV appear typically to have been reviewed by three to five (3 ‑5) academic peers.  The COV judged this to be an adequate number.

b.
The reviewers appeared to have appropriate expertise and qualifications.  A large number of reviewers are from R‑I research institutions in non‑EPSCOR states and appear to be prominent in their fields.

c. The pool of reviewers reflects geographic balance, a distribution among types of institutions in non‑EPSCoR states and diversity with respect to under‑represented groups.  A high concentration of white males was used as panelists in the EPSCoR grant program.  NSF has greater success in achieving diversity among panelists reviewing cooperative agreements.

d. Generally, reviewers are made aware of NSF’s Conflict of Interest (COI) ‑ policy prior to engaging in the review process.  Reviewers who had a Conflict of Interest identified those at the inception of the merit review panel session.  In the sample of COI summaries provided the committee, individuals with a conflict of interest were not privy to discussions of the relevant proposals or recommendations by the panel.


4.

Resulting portfolio of awards.

a.
The quality of the science and engineering research proposed appears to be "very good" to "excellent", as reflected in the ratings of the highly qualified panel of reviewers, many of whom are from R‑I research institutions in non‑EPSCoR states and are highly prominent in their fields.  Similarly, our sampling of awards suggests that few awards are made for proposals receiving even one rating below "very good."  Among the EPSCoR Grants, 92 percent of the reviewer ratings for projects receiving an award were "excellent" or "very good."  For the infrastructure investments, 87 percent of the merit reviews for infrastructure improvement awards were "excellent" or "very good."

b.
This COV could not judge explicitly from the information provided whether the size of the individual awards was appropriate.  We assumed that the State EPSCoR Committee takes this into consideration prior to certification of proposals.  Documentation of budgets and cost sharing is completed and certified by the institutions, Comments of reviewers are reflected in modifications to approved awards.  EPSCoR funds are successfully leveraged.  Since inception, EPSCoR investments totaled $234 million and have leveraged at least $763 million in other federal support.  These funds supported over 2,600 EPSCoR funded scientists.  Leveraging of state and private sector funds is equally impressive.

c.
EPSCoR state plans intentionally reflect R&D priorities within the EPSCoR states.  The EPSCoR Project Director "certifies" certain proposals as relevant to one or more of the state's current emphasis areas or activities.  The EPSCoR Grants Program has provided seed funding to initiate projects with a high potential for significant short‑term impact on the academic research competitiveness of the states.  This program has shown significant growth over Fiscal Years 1997, 1998, and 1999.  However, the Program is to be phased out in FY 2003 owing to budgetary redirections.

d.
We are encouraged with preliminary results of the EPSCoR co‑funding process as an intervention that would provide support for some projects, which without this assistance would not receive funding.  EPSCoR gives higher consideration in its co‑funding to awards being recommended for investigators who have not previously or recently had NSF research support.  The EPSCoR co‑funding initiative is "to mainstream more researchers from EPSCoR states into funding from regular merit reviewed NSF competitions.”  The number and value of NSF research awards to EPSCoR recipients from the initiation of co‑funding in FY98 through FY99 is substantially higher than the NSF‑EPSCoR’s comparable data for FY 1995‑97.  NSF‑EPSCoR's primary role in providing access for new researchers/scientists to the federal research and development funding system is advisory in scope, as proposals are certified by EPSCoR State committees.  The COV is of the opinion that the EPSCoR outreach effort will directly and indirectly impact this process positively.  Furthermore, the program through the NSF Fastlane Proposal Submission System is alerting researchers in EPSCoR jurisdictions of the Co‑funding Initiative via the directive: "Are you eligible?  It may pay to find out."

e.
It is not clear the extent to which research and education has been fully integrated into the EPSCoR program.  Data across state EPSCoR programs need to be compiled.  Clearly, the program has made a concerted effort to foster opportunities for beginning investigators and students.  EPSCoR co‑funding of the Faculty Early Career Development Program (CAREER) and the Integrative Graduate Education and Research Training (IGERT) programs are examples of efforts to foster this integration.  For instance, there is evidence that 26 CAREER awards were co‑funded totaling $2.6 million in 1997, but data were not readily available for later years.  Two of 17 IGERT awards in 1998 were co‑funded for EPSCoR states (University of Kentucky and Oklahoma State University).  In addition, Vermont developed a program to encourage participation and interest among high school students in science and technology careers.  Almost every Infrastructure Improvement Award includes the hiring of new faculty and graduate assistants.

f.
Evidence was not available to have the COV determine whether underrepresented groups (e.g., minority, women or persons with disabilities) are gaining greater access to research and education opportunities.  Anecdotal evidence within certain infrastructure proposals suggests that an effort is being made in this regard, but this data were not available for overall analysis.

g.
It appears that a variety of projects implemented were high‑risk, innovative and /or interdisciplinary areas.  In Omaha the University of Nebraska has an interdisciplinary project, which integrates geography, geology, and education (EPS 9720643).  Projects in South Carolina on carbon nanoclusters (EPS 9977797), at the University of Louisville on nanotechnology (EPS 9874764), in Nevada (EPS 9977809) on genomics and Montana (EPS 9977788), on high throughput genomics appear particularly innovative.  Innovative approaches in infrastructure improvement awards include expanding opportunities to link Historically Black Colleges and Universities (HBCU) with majority white colleges through the use of Joint Faculty Appointment Programs JFAP) in the EPSCoR Louisiana jurisdiction (EPS 9720652).

B.

Results: Outputs and Outcomes of NSF Investments

5.

Discoveries at and across the frontier of science and engineering that result from NSF investments.

The program’s performance is successful.  EPSCoR awards are well positioned to make important discoveries.  NSF's investment influenced scholarly accomplishments as reported by EPSCoR‑supported faculty and their associates.  For 1998‑1999 these individuals reported more than 1,900 articles published in peer‑reviewed journals, presentations, and other scientific deliverables.  Among the fist of significant products are: (a) A plant science project at Montana State University which, resulted in a new barley variety which yielded a 10% added value for cattle producers (EPS 9640067).  (b) At Oklahoma University an interdisciplinary team involving researchers in biochemistry, molecular genetics, biotechnology and engineering is pursuing a project to isolate, characterize and define the functional roles of all plant genes important to drought and salinity stress responses.  These studies contributed to the formation of a multi ‑investigator consortium between Oklahoma State University, the University of Arizona, and Purdue University.  The consortium has received $8.2 million in competitive funding for NSF's Plant Genome Program (EPS 95 50478) and (EPS 9720651).  Others projects in South Carolina (EPS 9630167); North Dakota (OSR 9452892) and Kansas (EPS 9632617) also demonstrates noteworthy accomplishments.  Several current projects highlighted by the participating states indicate outputs/outcomes/impacts, which have the potential to lead to discoveries, new knowledge, and techniques.

6.
Connections between discoveries and their use in service to society that result from NSF investments.

The COV assessed the program to be successful in this venture.  Information on EPSCoR awards are readily available on the internet (http\\:www.epscor.nsf.gov).  Best practices are shared at annual EPSCoR conferences.  As a result, availability of such information can feed rapidly into education, policy development, or use by other federal agencies or the private sector.  It's also encouraging to observe that nineteen EPSCoR jurisdictions (1999‑2000 awardees) have Phase I Small Business Innovative Research (SBIR) grants.  For example, approximately 150‑155 proposals were funded for fiscal year 1997 and/or 1998.  Additionally, Arkansas received $2.1 million to integrate research and education through establishment of an Interdisciplinary Industrial Skills Graduate Engineering Program.  Technology transfer initiatives, when institutionalized, would lead to development of sustained academic/state/business relationships.  The added value of EPSCoR is economic development and wealth creation in these jurisdictions.  For example, educational collaborations are in place involving the University of Idaho, Idaho State, and Boise State University, which may lead to the expansion of Idaho's commercial and recreational fisheries.  Two projects, Kentucky (EPS 9874764) and Arkansas (EPS 9705038) are involving a significant number of students.

7.
A diverse, globally oriented workforce of scientists and engineers resulting from NSF investments.

This goal is not designated as a program priority for EPSCoR.  The COV in its review identified potential areas of collaboration or partnership, which could demonstrate EPSCoR’s contribution toward this goal.  In Nebraska, a team of researchers will investigate areas of global climate, flood mapping, water resource monitoring and other areas of interest to Nebraska’s rural economy (EPS 9977801).  In Louisiana EPSCoR is supporting a project for the development and contribution of a new international cosmic my project.  The United States portion of this project is jointly funded by NSF and DOE and expects to involve students at Louisiana State University and Southern University in particle astrophysics experiments.  EPSCoR states, which also receive LSAMP funding, have the opportunity to explore partnerships between these two programs thereby serving a large number of underrepresented groups.

8.
Improved achievement in mathematics and science skills needed by all Americans.

This goal is not a priority for EPSCoR.  The COV in their assessment of the program's scope and outreach concluded that EPSCoR, however, is impacting NSF in this area.  The availability of infrastructure grants and EPSCoR co‑funding creates academic programs that might not have previously existed and provides opportunities for increased availability of faculty for science and engineering programs.  These programs in turn have attracted new students to science and engineering fields.  Furthermore, the availability of internships with prominent EPSCoR scientists, funded through infrastructure grants, will influence competency in science and engineering skills by all students.  The committee encourages continued movement in this direction.

9.

Results related to NSF areas of emphasis.

EPSCoR co‑funding has occurred in a variety of areas of emphasis for NSF including biocomplexity, nanoscience & nanoengineering, plant genomes, elements of information technology research, science and technology centers, integrative research and education, and the participation of underrepresented groups.  In the COV's earlier assessments, we made comments regarding EPSCoR’ s involvement in these areas through partnerships.  Furthermore, EPSCoR's outreach activities have the potential to strengthen the program's performance in these areas.

10. 
Issues emerging from the review.

After 20 years there needs to be comparative documentation as to how effectively EPSCoR is moving toward its stated Performance Outcome: "the success rate for NSF proposals from researchers and institutions within the 20 EPSCoR jurisdictions make steady progress toward parity with the Foundation's overall success rate for proposals submitted by investigators from all institutions and jurisdictions.”  The 1999 Annual Report highlighted that EPSCoR‑funded researchers had produced 1,996 publications, 2,162 presentations, and 48 patents.  Furthermore, EPSCoR‑supported personnel contributed to the productivity of 198 doctoral degrees, 193 master's degrees, and 202 bachelor's degrees.

Among unanswered questions are:

· At what point has sufficient progress been made to warrant a state's leaving the EPSCoR program?

· What criteria should apply for a state to gain EPSCoR designation?

· Is stimulating competitive research as much an institutional issue as a state issue, i.e. the national need to stimulate competitive research includes emerging institutions that are not in EPSCoR states?

· What additional initiatives can best promote "mainstreaming,” e.g. intentional promotion of EPSCoR partnering with research institutions and researchers in non-​EPSCoR states?

· The COV report template as provided suggests that each category is equally important although this is clearly not the case.  Furthermore, the template reflects overall NSF criteria.  Some of these criteria are not relevant for the unique structure of EPSCoR.

· What is the best location for EPSCoR as a program, which can have impact across the foundation?

COV Recommendations
The initial NSF‑EPSCoR co‑funding effort has been successful.  Coordination of EPSCoR Programs with other federal agencies may occur through co‑funding mechanisms.  The EPSCoR Interagency Coordinating Committee (EICC) is strongly encouraged to pursue co‑funding of proposals submitted by EPSCoR researchers across federal agencies (in a manner similar to the NSF co‑funding initiatives).

· We encourage that, wherever possible, the composition of EPSCoR review panels include more experienced reviewers from small institutions

· We recommend that the State EPSCoR committees take leadership in compiling information on their service to underrepresented groups.  Appropriate guidance should be developed by NSF‑EPSCoR for use by the state committees and to allow for reporting to Congress on EPSCoR's full impacts in this regard.  

· As states mature in their development, we recommend documentation of increased collaboration between scientists in EPSCoR and non‑EPSCoR states.

· We recommend that criteria be developed to determine when a state matures or graduates from EPSCoR‑ Graduation needs clear definition that is fully supported by the EPSCoR program's stakeholders.  We assume that it would not be fiscally justifiable for states to remain funded by EPSCoR indefinitely.  It is incumbent on the NSF EPSCoR to develop a mechanism for maturation.  The original EPSCoR guidelines proposed a process whereby states would be self‑sufficient and competitive in the mainstream.  We encourage NSF EPSCoR to actively address this issue.  As a COV with only a two‑day participation in the process, we do not feel it would be appropriate for us to recommend what this process should be.  Options may include the following:

1) Increased expectations and challenges as an institution elevates from Phase I, II and III of their maturation in the EPSCoR program.  This requires NSF to explicate detailed guidelines for each phase, including, for example, increased levels of non'‑federal financial participation as the state program matures.

2) Remove a state from infrastructure funding at a pre‑defined maturation point.  Institutions would still be eligible for co‑funding support that, also serve to make them more autonomous and competitive.

3) Retain a state with eligibility for infrastructure funding but develop criteria that would remove institutions perhaps through the state certifications committee in consultation with NSF‑EPSCoR.  Institutions would still remain eligible for co‑funding.  A permutation of this may be to remove or refocus sustentative research areas.

4) The maturation process may include heightened NSF expectations for an EPSCoR state to contribute, substantively, its fair share of baccalaureate and graduate degrees that parallel demographic distributions of populations within the state.

· We recommend that background materials for future COV's be organized according to the template and that summary data associated with each review criterion be provided.

· In redesigning the evaluation template, EPSCoR should focus on outcomes more and process less.  As described in the management plan, the goal of the program is to increase the success of EPSCoR researchers and institutions to compete for federal and private funding.  This is currently measured in terms of the success rate of EPSCoR institutions in attracting NSF funding.  Other measures that might be used include the success rate of EPSCoR scientists in competing for all federal research and development awards or the change in the constant dollar value of research awards (by discipline) over time relative to the change in the constant dollar value of overall research and development.  In addition, EPSCoR might also track the relative cumulative research investment by state in EPSCoR and non‑EPSCoR states on a per capita basis (or using some other tool for indexing awards over time).

· EPSCoR should begin to describe the impact of the program in terms of research investments leveraged from state, institutional, and private resources.  Using econometric models, EPSCoR may be able to define direct and indirect economic impacts on each state's economy.

· EPSCoR should also examine the impact of technical assistance efforts, such as the AAAS and Southern Technology Council projects, on the program; It is important to better understand how these projects have been applied EPSCoR‑wide and what changes to the EPSCoR program have occurred as a consequence.

· Finally, EPSCoR should track non‑financial indicators of increased research competitiveness, e.g., number of publications in leading journals.  These indicators should be determined with input from stakeholders, including funders and grantees
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