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South Carolina
Research Centers of Economic Excellence

Review Panel Report

May 31, 2007
In May 2007 a Review Panel of seven consultants convened in South Carolina to review and assess the merits of Endowed Professorship proposals submitted to the South Carolina Research Centers of Economic Excellence Review Board during the 2006-07 funding cycle. 

This document presents the findings and recommendations of the Review Panel and is organized as follows:  Part One provides an overview of the Endowed Chairs program; Part Two provides general findings and recommendations from the Review Panel; Part Three offers suggestions on improving program operation. Part Four describes the Panel’s recommendations for funding based on their review of the 2006-07 proposals; Part Five provides Panel recommendations for the development of infrastructure supportive of the Endowed Chairs program; and Part Six offers a summary conclusion from the Panel.

Part One: Program Overview

Program Description and History. During the 2002 legislative session, the South Carolina General Assembly passed the South Carolina Research Centers of Economic Excellence Act. With an annual allocation of up to $30 million in lottery funds, to be matched on a dollar-for-dollar basis with non-state funds, this competitive grants program awards to South Carolina’s three research universities funds to establish Endowed Professorships in areas that will enhance economic opportunities for the state’s citizens. The program is funded by appropriations from the South Carolina Education Lottery Account in an aggregate amount not to exceed $200 million by 2010. 

Awards are made through a competitive application process which encourages collaboration among the three research institutions and with other higher education institutions in the state. Funding decisions are made by a nine-member Research Centers of Excellence Review Board, three members of which are appointed by the Governor, the President Pro Tempore of the Senate, and the Speaker of the House respectively.

Current Program Status. The program is currently in its fifth year of soliciting and reviewing proposals from the state’s three research universities. The 2006-07 funding cycle initially includes 7 proposals. 

Over the last four years the Review Board has approved funding for 30 research proposals from USC, MUSC, and Clemson University and their partner-institutions, totaling $122 million in state lottery funds. To date over $52.4 million in lottery funds have been drawn down and distributed to the institutions, and the institutions report over $91.8 million in matching fund pledges, of which over $63  million have been received.

The 30 Board-approved Research Centers represent a diverse palate of research fields:  Automotive Research and Vehicle Electronic Systems (associated with the International Center for Automotive Research, or ICAR), Supply Chain Optimization and Logistics, Molecular Nutrition, and Historical Restoration at Clemson University;  Nanotechnology, Hydrogen Storage and Hydrogen Fuel Cell Sensors, Solid Oxide Fuel Cells, and Travel and Tourism Technology at the University of South Carolina – Columbia; and Proteomics (protein research), Marine Genomics (genetic research), Brain Imaging, Regenerative Medicine, Vision Science, Neuroscience, Clinical Effectiveness and Patient Safety, Molecular Proteomics, and Cancer Drug Discovery research at MUSC. Partner institutions for several Centers include the College of Charleston and Coastal Carolina University, as well as statewide organizations such as Health Sciences South Carolina. A number of Centers also represent collaborative efforts among the state’s three research universities.

The program is currently in its fifth year. The 2006-07 funding cycle included 7 individual and collaborative proposals: 

	Institution(s)
	Project Title
	Amount Requested
	Chairs

	
	
	
	

	USC
	Rehabilitation and Reconstructive Sciences
	$5 Million
	1

	Clemson/MUSC/USC
	Health Facilities Design and Testing
	$5 million
	2 

	USC
	Strategic Environmental Approaches to Electricity Production from Coal 
	$5 Million
	1

	MUSC
	Tobacco Related Malignancy 
	$5 Million
	2

	MUSC/USC
	Stroke
	$5 Million
	3

	USC/Clemson
	Promoting Older Adult Independence
	$5 Million
	3

	Clemson
	Human Genetics
	$2 Million
	1

	
	7 Proposals
	$ 32 million
	

	
	Available 2006-07 funding
	$28 million
	


Evaluating the Proposals. The process of assessing the quality and viability of each proposal proceeded in two phases. The first phase involved submitting the proposals via e-mail to external reviewers to determine the technical and scientific merit of each research project. The goal of this process was to obtain a minimum of three technical reviews: two from reviewers recommended by the institution submitting the proposal, and one from acknowledged experts in the field who have not been recommended by the submitting institution. Reviewers were asked to assign points to the proposal in each of four categories:  Scientific and Technical Merit (up to 40 points); Approach, Process, and Execution (up to 25 points); Innovation (up to 25 points); and Infrastructure, Support, and Collaboration (up to 10 points). The maximum point total is 100. 

The second phase of review involved assembling a team of consultants (“Review Panel”) to visit the campuses, attend formal presentations by the Principal Investigators submitting the proposals, and meet with institutional leaders. Prior to their arrival in South Carolina, the Review Panel received and reviewed the proposals in their entirety, as well as the phase one technical and scientific reviews. Although the Review Panel carefully weighed the technical merits of each proposal to determine base line quality and competitiveness, the primary focus of their subsequent assessment was upon the degree to which each proposal was consonant with institutional mission and the potential economic contribution of each project to the state of South Carolina.

Further, each proposal was assigned a lead reviewer and a secondary reviewer. The role of the lead reviewer was threefold: 1) to serve as the effective chair of the Panel for that proposal, including taking the lead in formulating questions; 2) leading the Panel’s internal discussion and ranking of the proposal during deliberations; and 3) drafting the narrative section required for the final report. The second reviewer provided reinforcement and support for the lead reviewer assigned to each proposal. 

At the conclusion of each day’s campus visits the Review Panel convened to discuss the proposals and begin drafting a preliminary report. During subsequent weeks the Panel, under the guidance and direction of Panel Chair Walters, communicated via telephone and e-mail to arrive at final conclusions and funding recommendations. The 2006-07 Review Panel included seven returning consultants:

	Name
	Title
	Institution

	Jack Burns, Ph.D. 
	Vice President Emeritus for Academic Affairs & Research
	University of Colorado 

	Laura S. Levy, Ph.D.
	Associate Senior Vice President for Research
	Tulane University

	Richard Linton, Ph.D.
	Vice President for Research & Graduate Studies
	University of Oregon

	James Roberts, Ph.D. 
	Vice Provost for Research
	University of Kansas 

	Charles O. Rutledge, Ph.D.
	Vice President for Research
	Purdue University

	Tony Waldrop, Ph.D. 
	Vice Chancellor for Research
	UNC – Chapel Hill 

	Garrison Walters, Ph.D. (Chair)
	Senor Vice Chancellor for Academic Affairs and Economic Advancement
	Ohio Board of Regents


Part Two: General Findings and Recommendations

The Research Centers of Economic Excellence 2007 Site Review Panel conducted a visit to Charleston (MUSC), Columbia (USC), and Clemson (Clemson), on May 7-9, 2007. Thanks to the excellent work of the staff of the South Carolina Commission on Higher Education, the participating universities, and the many collaborating organizations, the visit was very well-organized and highly informative. Taken together with the extensive documentation provided in advance, the Review Panel believes that it had access to sufficient information to make recommendations for funding. Those recommendations are provided in detail in Part Four of this report.

The extensive documentation on the Research Centers program, together with the opportunity to interact with university personnel and representatives of affiliated organizations, also provided the Review Panel with an opportunity to comment on the overall purpose, structure, and foundations of the program. 

S.C. Research Centers of Economic Excellence is One of the Nation’s Best Programs
The Review Panel again applauds the state of South Carolina for its vision in developing and implementing the Research Centers of Economic Excellence Program. As the United States moves into what the writer Thomas Friedman calls a “flat world,” where knowledge is the principal currency, a state cannot make a better investment than in its research institutions. South Carolina has constructed a program that focuses state resources on strategic goals, exploits natural advantages, and leverages private funds. Importantly, the process is well organized and relies on external reviewers to recommend particular proposals for funding.

Investing in people on the leading edge of knowledge is by far the best economic development strategy a state can have. 

A simple illustration of the value of knowledgeable people can be found in the example of Google, the multi-billion dollar search engine company.

Google was founded in 1996 by two Stanford University computer science doctoral students. Sergei Brin (who came from Russia via Maryland) and Larry Page (from Michigan) were attracted to Stanford by its top quality computer science program, and once in Palo Alto found themselves in a cauldron of ideas and innovation fueled by the university’s array of world-class science and engineering programs. 

The idea of an Internet search engine was directly assisted by Stanford,
 and Google became a privately held company in 1998. By 2005, its revenue exceeded $7 billion per year.

Google is a true Internet company and its headquarters could be located any place in the world that has decent telecommunications resources (Google’s estimated 100,000 plus servers are spread across the globe). Given this mobility, one has to ask why the company remained in an area with an extremely high cost of living, serious traffic congestion, and very high taxes? 

The answer is simple—Google is a company that depends on innovation
 and it knows that the San Francisco Bay area is a hotbed of talent. The same factors that brought its two founders to the region keep the company there. 

A similar example can be found in the advanced electronics sector. Stanford and UC-Berkeley are like giant vacuum cleaners, pulling in the best and brightest undergraduate and graduate students from all over the world. As a result, the Bay Area is sprinkled with large R&D facilities operated by semiconductor companies whose headquarters and manufacturing facilities are elsewhere—IBM’s Almaden Research Center is one example. Again, the reason these high wage operations are where they are is to be close to the two universities’ outstanding graduates. Simply put, talent attracts. 

As noted in last year’s report, South Carolina’s superb strategy of investing in carefully focused clusters of talented people should begin to bear fruit quickly. 

In the short-term (one to three years after activities begin) the program should increase the state’s flow of federal and industrial research. This is a very considerable economic benefit to South Carolina: according to the Association of American Universities, every $1 million in total research expenditures supports 36.5 high-value, high-wage R&D jobs.
 The use of the available interest monies for post-docs and graduate students (see Part Five, below), could sharply accelerate this process. 
For the medium term (three to seven years), many of the proposals envision the creation of start-up companies. This will certainly happen to some extent, though the Review Panel emphasizes that this is an uncertain measure of success, dependent on an array of variables. In many fields, a more likely outcome in the medium-term is the attraction and expansion of existing companies. As the Intel example demonstrates (see sidebar above), outstanding research centers are a powerful magnet for technology companies. 

In the long term, the Research Centers of Economic Excellence Program, if sustained and complemented with other investments in education, should strengthen the perception of South Carolina as a place with an active role in the knowledge economy. This, in turn, will attract educated people to the state—including in areas not directly connected with the Research Centers—and also encourage more, and especially more of the best, graduates to stay. 

This investment in educated people is similar to the North Carolina model begun more than forty years ago. The other Carolina’s success will not be easy to emulate. Progress will not be linear or fast. But the alternative, not trying to compete in the knowledge economy, is unacceptable. 

In summary, the Research Centers of Economic Excellence is an exceptionally well-conceived program. The investments will have significant short and medium term benefits, and will help create a “buzz” about the state, that sense of being on the leading edge that makes bright people want to stay and others want to come. The Review Panel believes the program should be continued past the 2010 deadline and, if possible, expanded before then. 
Additional Key Factors in South Carolina’s Path to Success
Strong Universities

The 2007 Review Panel concurs with the Review Panels from prior years’ visits on the quality of South Carolina’s research institutions. The state has reason to be proud of their accomplishments, and the Review Panel wishes to emphasize some of the university successes that are especially important to the Research Centers program.
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Leadership

Implementing complex plans requires sophisticated guidance, and the Review Panel believes that South Carolina’s research universities have excellent leadership overall, very definitely in the areas of research and economic development. Members of the Review Panel who have participated since the first years are particularly struck by the ability of these leaders to design and implement strong strategic planning processes—our view is that South Carolina really stands out in this critical area. 

Strategic Planning

As noted in last year’s report, virtually every organization today employs some form of strategic planning, and the attendant processes have produced many fine words. Unfortunately, implementation in the real world is often lacking.

But strategic planning is an area where South Carolina stands out. The three universities have clearly gone beyond rhetoric and are implementing specific plans and making real, tangible progress. The universities began their planning at different times and as a result are not all at the same level of implementation, but the Review Panel believes that all plans have the potential to be highly successful.

A central element of the strategic planning at the three South Carolina universities is focus—putting a disproportionate share of resources on a few key areas where the university has a chance to excel. In today’s complex research environment, where scale is an increasingly important factor in achieving the critical mass of talent, facilities, and equipment, focus of this kind is essential for all but a handful of the largest and most comprehensive institutions. 

A key point about the universities’ decisions on where to focus is that strengthening the economic development of South Carolina, while also improving the quality of life for its citizens, has been the driving criterion. 

Institutional focus does carry some risk. Isolated programs can have difficulty securing the resources needed to be competitive. Also, shifting the necessary funds at a small or even a medium-sized institution can create a burden for other programs and threaten the university’s ability to offer the needed array of undergraduate degrees. Multi-institutional collaboration is an effective vehicle for offsetting these problems, and, as discussed in the next section, the Review Panel believes that this is another significant South Carolina strength that is anchored in the Research Centers of Economic Excellence Program. Indeed, the universities have come far enough that the Review Panel continues to believe it might make sense for them to undertake a joint strategic planning effort in the area of research/graduate education (although, as noted in Part Five, the Panel continues to be disappointed in the attention given to graduate education in the proposals). 
Collaboration

The Review Panel was very impressed with the level of collaboration among South Carolina’s three research universities. As with the institutional strategic planning, there is a high level of substantive activity that transcends the rhetoric typically encountered in most parts of the country. Team members who have been present in earlier rounds note that there has been considerable progress in this area. 

Particularly praiseworthy are the decisions to create a joint school of pharmacy between USC and MUSC and the creation of the Health Sciences South Carolina concept.
 These are major undertakings that will require extensive administrative energy and—not to be overlooked—patience. Major initiatives of this kind, taken together with the array of activities in other areas of life sciences, travel/tourism, and more, suggest that the initials “SC” could stand for “Spirit of Collaboration” as well as South Carolina.

The Review Panel is pleased that there is progress in advanced networking, something that could be described as the circulation system of the collaborative corpus. Part Five offers some comments and suggestions on the process. 

Part Three: Suggestions on Improving Program Operation
The Review Panel has been very impressed with the structure and operation of the Research Centers of Economic Excellence Program, and has been pleased that the process and proposal quality has continued to improve. In particular, this year’s process showed evidence of effective response to previous suggestions: providing greater clarity of program vision; limiting the role of the endowed chair in program administration;  and in clearly delineating the track record as well as the future of collaborations. 
The Review Panel continues to have ideas about how the Research Centers program could be improved, however, and has provided the following thoughts on a variety of topics. Some of the topics are new, while one (Commercialization/Technology Transfer) has been moved to this section because the Review Panel believes changes are important for the proposal process (Part V covers more general recommendations for strengthening South Carolina’s research and graduate education infrastructure). 

Up-Front Funding
· While the endowment funds awarded through the Research Centers of Economic Excellence Program represent a critical building block for knowledge-based economic growth, the fact is, recruitment of world-class faculty to assume the Chairs is expensive and requires direct cost investment. Recruitment costs include salaries for junior faculty, postdoctoral trainees, students and staff who will accompany the Endowed Chair to South Carolina, specialized equipment and laboratory renovation. The direct cost investment for each recruitment might reasonably reach $2 Million - $3 Million to be expended over a period of 1 - 3 years.  We recommend that the state consider mechanisms to provide assistance with the direct costs needs in support of faculty recruited to endowed chairs.
Role of Basic Sciences

· The Review Panel has observed that the current proposals are heavily oriented toward the applied sciences—notably engineering, and translational biomedicine. This emphasis is entirely consistent with the purpose of the program, but the Panel is concerned that there needs to be greater inclusion of and support for the basic science areas that gird applications. In the long run, investing in “directed basic research” in chemistry, physics, and the core life sciences will be essential for advancement in applications. The Panel believes that university administrators developing programs should consider ways to provide incentives for basic science faculty to participate in Research Center proposals and also work with them and with department administrators to understand that taking part in applied activities is important (see the section on promotion and tenure, below).
Promotion and Tenure
· The research universities in South Carolina should be encouraged to develop policies and procedures that reward success in technology transfer in the academic promotion and tenure process. Clearly, not all faculty should be expected to be involved in entrepreneurial activities. However, consideration should be given to those who do participate. Traditionally, the promotion and tenure process awards academic measures of success including peer-reviewed publication and sponsored research awards; however, such measures of technology transfer as patent applications, licensing agreements and patent impact are frequently not considered. While the Review Panel strongly supports the use of traditional academic metrics for promotion and tenure at South Carolina’s research universities, acknowledgement of success in technology transfer activities should be considered as well if it is an explicit objective of the state for its academic institutions.

Another area for consideration by the promotion and tenure committee is for acknowledgement of participation in multidisciplinary teams. Many universities are now using this as one criteria considered in evaluation. Again, this should not be required of all faculty but considered for those who have significant impact as part of a team of researchers.
Commercialization Technology Transfer

Since economic impact is the ultimate goal of the Research Centers of Economic Excellence Program, it is crucial that the infrastructure for supporting technology transfer out of universities continues to mature as research grows on the three campuses.

Two critical components needed to support the commercialization of intellectual property derived from the universities are seed funding and venture funding.  The latter is well underway with the Venture Capital Investment Act of South Carolina.  Pre-seed and seed stage funding also are critical to enable moving intellectual property out of the universities.  In their earliest stages of development, startup companies often require relatively small amounts of funding, $50K-$200K, to complete crucial tasks such as the creation of a business plan or prototype development.  Last year, the Review Panel urged South Carolina to consider a specific pool of funding to move ideas across the “valley of death,” including the possible creation of innovation funds supported by private  investment and tax credit incentives being implemented in other states. 

It is impressive to see the major progress in the seed funding arena since last year’s report, specifically in the further development of SC Launch! SC Launch!, as a non-profit 501(c)(3) organization, accelerates entrepreneurial growth for advanced technology startups by delivering seed-funding of up to $200,000 in loans or investments, ongoing mentoring and business counseling, as well as access to Resource Network Services. Through the Resource Network, SC Launch! teams with business professionals and organizations to provide advice, mentoring, and services to SC Launch! clients.

The collaboration between SCRA, a technology R&D program management company, and South Carolina's research universities is key to the future success of SC Launch!. The initial funding for SC Launch! was $12 million from SCRA’s cash reserves. To provide a source for ongoing funding support, the Industry Partner Act was passed in June 2006. The Industry Partner Act allows individual or corporate SC Launch! donors to take a South Carolina tax credit against income taxes, insurance premium taxes and certain license fees for 100% of the amount of the contribution. 

As the infrastructure facilitating commercialized research continues to evolve in South Carolina, the Review Panel suggests that it is very timely to review several policy aspects of critical importance to effective technology transfer and intellectual property management, as follows.

· Considering the extent of collaborative engagement in the emerging CoEE programs, it is especially critical to make sure that multi-institutional concerns are addressed with respect to ownership, rights, sharing, stacking, or bundling of IP to optimize the technology transfer process and to enhance societal applications and impact.  

· Management of both individual conflict of commitment and financial conflict of interest (CoI) is of growing concern nationally. For example, the Senior Research Officers of the AAU institutions recently indicated these issues as among the primary concerns facing the nation’s premier research universities. In light of South Carolina’s major investment in endowed chairs who are expected to catalyze translational research at the public/private interface, it is imperative to have effective policies in place to protect such faculty investigators, from the initial disclosures of potential conflicts, to the creation of effective management plans to address them. Additional concerns relate to the management of potential conflicts for individuals serving on executive or advisory boards for the various economic centers of excellence and associated initiatives.

· Because of the growing ties between the universities and the private sector, it is also important to develop and implement policies related to institutional conflicts of interest. Policy on institutional holding and management of equity stakes in university-derived spin-offs is a related item that deserves careful scrutiny. It was apparent to members of the Review Panel that additional work is needed on both individual and institutional CoI policies and implementation in South Carolina.

In light of the above examples, the Review Panel recommends that a workshop/retreat be organized with the various university stakeholders to address the status of IP and CoI policy needs and concerns, and to consider collaborative strategies for policy development to spark South Carolina’s economic development while assuring the responsible conduct of research.

As noted in the Review Panel’s 2006 report, it is very important that metrics for evaluating the success of transfer of research into commercial products be established. The Review Panel is well aware that it typically takes five years or more for successful commercialization of university intellectual property. In response to the recommendations of 2006, the Review Panel was delighted to see the universities presenting standard measures (such as invention disclosures, patents filed, patents received, licenses issued, licensing income, start-ups) of technology transfer. Such metrics should continue to be evaluated on a yearly basis and supplied by the three research universities to the Review Panel prior to the site visit, including those used in the Association of University Technology Managers’ (AUTM) annual licensing survey. Examination of these indices, especially when they are normalized to the level of research expenditures, will continue to help in the analysis of the success of the Research Centers of Economic Excellence Program. The CoEE programs also are encouraged to think creatively and to examine best practices in other states to better capture the broader societal impacts of the targeted state investments.

Statewide Strategy

· As noted elsewhere, the participating universities have done a superb job of working together and building coherent strategies for the benefit of the state. Given this, it might be useful to illustrate the extent of current and planned synergy by producing a statewide version of the jigsaw puzzle metaphor used by USC to show how its program areas connect. Such an illustration would provide policymakers at the university and state levels with a useful perspective on overall strategy and collaboration. The Panel wants to emphasize, however, that this approach shouldn’t have to mean that every new piece must fit neatly into the existing matrix—it will be important to leave room for innovation.
Reporting on Program Success
· The Research Centers of Economic Excellence Program is now at a point where the track record is relevant. Next year’s Review Panel should have evidence from each university on the status of previously awarded chairs, included data on grants, technology transfer, etc. It will be reasonable to say that some programs are too new for extensive data, but each should have a report.
Part Four: Recommendations for Funding

The Review Panel has provided three general rankings for the proposals it reviewed:

Category 1, for immediate funding. 

The Review Panel believes that programs listed here are already of high quality, have clearly defined goals and objectives, have most of the key resources for success in place and, if awarded one or more endowed chairs, should find the needed match reasonably quickly and move quickly to greater success. Proposals in this category are not ordered by rank. 

Category 2, meritorious, but with one or more significant failings that could be remedied. Resubmission is encouraged, but should require a new proposal and some further external review by experts in the field. 
These proposals are similar to those in Category 1 in many ways but require at least one significant change prior to being funded. The Review Panel has tried to state clearly the change or changes that are needed, but does not believe that funding should be provided without further external review to determine whether the problems have been resolved. Proposals in this category are ordered by rank. 

Category 3, having serious or structural flaws. Resubmission is not encouraged without important re-conceptualization and clarification that would be equivalent to a new proposal. 

The Review Panel believes that these proposals require substantial rethinking and would not recommend funding even if revised. Instead, new proposals could be advanced in the next competition. Proposals in this category are not ordered by rank. 

Recommendations on the Individual Proposals

Category 1 – Requested and Recommended for Immediate Funding- (Total amount $25,000,000)

The Review Panel did not assign a ranking to proposals within this category. 

University of South Carolina/ Reconstructive Methodologies and Materials  

$5,000,000 Requested and Recommended

· Description

This proposal requests funding for an endowed professorship in Reconstructive Methodologies and Materials as the foundation for a Research Center of Economic Excellence in Rehabilitation and Reconstructive Sciences.

· Strengths
The proposers have assembled an extraordinary team of collaborators and partners to pursue a novel academic and industry affiliation for research in an area affecting many sports-active Americans and older adults. Together, they will investigate the biologics of tissue-engineered materials and implantable devices to find solutions to a variety of orthopedic maladies affecting thousands of people each year. The research and clinical activities will focus on novel materials to optimize rehabilitation and reconstruction of damaged joints and other orthopedic injuries. Both the research and the partnership are unique and well suited to emerging university and private sector expertise in this area.

The partnership between USC, Smith & Nephew, and Steadman-Hawkins is most impressive. Smith & Nephew has pledged $5 million to cost match funding from the South Carolina Lottery program. They are an international company (operating in 31 countries) with expertise in orthopedic reconstruction, trauma and therapies, endoscopy, and advanced wound management. Steadman-Hawkins brings unique clinical experience in this field along with a $300 million investment in hospitals and clinics throughout South Carolina. USC has a nationally prominent Exercise Science program, a bioengineering program, and emerging clinical programs in the Medical School. This combination makes for a strong team.

The endowed chair will be responsible for integrating the components of this collaboration and will lead the effort in developing a cutting edge program. The Endowed Chair will likely pursue the critical missing piece in this area, namely tissue engineering, along with cell harvesting, preservation, and bioreactors to advance successful orthopedic reconstruction and rehabilitation. The external review committee was told by the partners that they were attracted to South Carolina because of the strengths of USC and the Centers of Economic Excellence Program.

The economic development potential looks excellent. In today’s marketplace, biological materials have a worldwide value of $1.7 billion. The P.I., Dr. Matthews, is a successful entrepreneur having produced a new start-up company, Carbonix, during the past year. His experiences, along with those of the partners, promise to yield significant economic impact in South Carolina in this medical field.

The external review committee was pleased to learn that USC, Smith & Nephew, and Steadman-Hawkins have already developed agreements on intellectual property that may emerge from this collaboration. In particular, USC will maintain ownership of the IP with the partners having first right of refusal to license the technology. This strikes the committee as an equitable arrangement which will encourage further public-private partnerships of this nature in South Carolina. The committee encourages USC to be vigilant in its oversight and management of potential conflicts of interest and the licensing of emerging technology from this Center.

· Weaknesses
The external review committee is somewhat unclear about the potential for further academic partnerships with other research universities outside of South Carolina in this emerging research area. The Committee felt that exploring partnerships with other strong universities nationwide would further boost the credibility and accelerate the research and clinical applications for USC.

The reviewers and the External Review Committee would like to have seen a bit more specificity on core projects in cellular engineering. 

The Education Core, especially with regard to involvement of graduate students and the training of clinical researchers, was unclear.

· Recommendation
The external review committee recommends full funding ($5,000,000) for this proposal.

Clemson/MUSC- Center for Health Facilities Design and Testing

$5,000,000 Requested and Recommended

· Description

The proposed Center for Health Facilities Design and Testing, sponsored by Health Sciences South Carolina, would foster interdisciplinary applied research addressing relationships between health, healthcare and healthcare setting. The proposal requests funding for two endowed chairs: a Clemson-based chair in healthcare architecture, and a MUSC-based chair in human factors research in clinical practice.  
· Strengths

This is an exceptional opportunity for South Carolina to become a national leader in the design of improved healthcare environments through the interdisciplinary development and testing of prototypes and associated medical technologies. The research agenda is well positioned to address four critical topics involving relationships between the built environment and:

· health and clinical outcomes

· patient, family and staff satisfaction

· operational efficiencies

· the ability to accommodate change

There clearly is a major market “pull” for the center’s focus, with more than $40 Billion of current healthcare facilities construction nationally. The center would be well positioned to lead the trend toward “evidence-based design,” including the drive to improve patient safety, the merging of diagnostic and treatment modalities, the incorporation of information technologies, and the adoption of new technologies for minimally invasive surgery.

Research on the built environment relevant to healthcare is still in a relatively early stage, generally not translational, and often reflects outdated designs. The proposed center would have the distinct advantage of providing new, rigorous and replicable models/methods with a focus on facilities platforms for innovative product development and testing.

One of the most compelling features of the Center for Health Facilities Design and Testing is the integration of teaching, research, development, and practice. There is great promise for design-build-test-refine approaches to provide for the timely fabrication and evaluation of health facilities prototypes. Professional and doctoral students would have diverse opportunities to participate in experiential learning related to the center’s programs and projects. The proposed prototype facilities, one at MUSC in Charleston and one at the Spartanburg Regional Healthcare System (SRHS) Upstate lab, would heavily leverage existing infrastructure and staff and should be sustainable through evolving public-private partnerships including healthcare providers.   

The proposal highlights the diverse opportunities for incorporating federal and foundation sponsors, healthcare providers, the design community, and product manufacturers in the mission and activities of the center.  Support for the center under the umbrella of HSSC is very strong, with the $5 Million match to be provided by SRHS ($2 million), and with Clemson and MUSC raising an additional $2 million and $1 million respectively. Berchtold Corporation, a global company based in South Carolina, is an impressive industry “anchor” for the center, and has pledged to support the initiative through direct funding, in-kind assistance on prototyping projects, and the formation of a consortium of surgical equipment and systems manufacturers relevant to the center’s mission.

There are demonstrable opportunities for enhanced economic development spanning the cycle of innovation, from increased sponsored research to product design, testing, manufacturing and distribution. The start-up model for the center bears similarities to ICAR, although this proposal is on a more modest scale.

· Weaknesses

Concerns and questions raised by reviewers in advance of the site visit focused on a number of perceived limitations of the proposal, most notably:

· There was little discussion of research projects that would demonstrate specific approaches addressing the center’s objectives. 
· There were concerns about the ability to isolate the specific effects of the built environment on clinical outcomes in an experimental design involving prototype development and testing.

· There were questions about limiting the design research to “geographically focused” aspects, as opposed to macro-scale issues of overall health facility design.

The presentations during the site visit were especially effective in addressing the above concerns. Patient room prototypes were presented illustrating the approaches to simulation/evaluation/translational research and their linkages to clinical outcomes. The emphasis on “geographically isolated” sites, particularly spaces involving direct patient care, seems appropriate as a necessary precursor to studies related to facilities integration. The presentations also confirmed that the required expertise will be in place to develop evidence-based approaches and data evaluation protocols critical to establishing the direct impacts of the built environment on healthcare.

There remain some weaknesses in the proposal related to technology transfer and the commercialization of the research findings. It would be useful to develop outcome measures that would track the specific impacts of projects on patient health, health outcomes, and efficiencies of patient care. The proposal lacks substantive information on the infrastructure needed to move successful prototypes into the marketplace. There is little discussion of approaches surrounding intellectual property, especially when it is developed through complex collaborations and partnerships. There is no mention of policies and procedures to assure effective management of potential conflicts of interest, such as those that would face the CoEE endowed chairs who are charged to work at the intersection of public and private interests. 
· Recommendation

The external review committee recommends full funding ($5,000,000) for this proposal. Because of budget constraints, the removal of the request for a USC endowed chair in the revised proposal has compromised some aspects related to public health engineering, novel materials, and systems expertise. The committee encourages the submission of a supplemental request in the next proposal cycle to address residual needs for additional endowed chair(s).

USC – Center of Economic Excellence in Strategic Environmental Approaches to Electricity Production from Coal  
$5,000,000 Requested and Recommended

· Description

This proposal partners USC with Santee Cooper and the electric cooperatives of South Carolina to pursue research and economic development activities with a goal of reducing the harmful environmental impact of burning coal to produce electricity and becoming a world leader in this area. 
· Strengths

This is an impressive proposal with an excellent group of partners. The USC Chemical Engineering Department has an outstanding record of success in research and graduate education. The commitment of the $5 million match in advance of a potential award says much about the prospects for success. As one reviewer notes, “the proposed activity addresses the dichotomy between increasing electricity demands and environmental challenges, particularly carbon dioxide production and sequestration associated with the combustion of coal. This issue is so important to national interests (economic, environmental and security) that there are substantial amounts of money being invested in it by federal agencies.... The importance of the issue cannot be overstated.”  This statement fairly well summarizes the importance of this research and the opportunity for this center. 
This partnership is another step toward making USC an international leader in future fuels/energy research. We commend USC for its strategic thinking with respect to energy and the financial commitment it has made in general and specifically to this proposal. We are excited about the possibilities that this proposal offers, and it clearly builds on the considerable strength that USC has developed over time. There is an opportunity here to change the funding picture for federal agencies with regard to more environmentally friendly coal-fired electricity generation. USC and this center will present commanding strength in many energy areas including this one. The new technologies and methodologies that are available for research today make taking a fresh look at decades old research in cleaning up coal fired electric plants a real opportunity. Coal is going to be with us for quite some time, regardless of what we begin to do in the area of alternative and renewable resources. We are pleased that a candidate for the endowed chair has been identified, and we wish USC the best in recruiting this candidate.

We do ask that the center include work on energy conservation, whether by this center itself, or the broader energy institute being envisioned. This would be a very powerful platform from which to work.

A comment from another reviewer is a good one with which to close the section on strengths. Reviewer 5 says, “This is a well written proposal. Success of the proposed research would have a huge impact on the well being of the State of South Carolina as well as the nation.  The PIs are excellent researchers. A sound research plan is proposed. I would give the highest rating to this proposal.” 

· Weaknesses

This is a multidisciplinary problem. One can hardly think of an area of research that does not touch environmental and energy problems including policy, law, the physical sciences, business, journalism, etc. It is critical that this center not be viewed as a College of Engineering center. Fostering collaboration is not necessarily easy, and there are many wrong ways to try to accomplish it. All parties must have something to gain in the collaboration and all must feel that they are important partners. They must not be led to think they are just a helper or worse just being thrown a bone. We strongly recommend that the Provost and the Vice President for Research personally ensure that this center be a university-wide center and that it not at all be viewed as a College of Engineering center. We expect that the endowed chair would have the full authority to make this multi-disciplinary center happen. We will be interested in following the progress of the center in general and specifically with regard to the success that USC can demonstrate in making a multidisciplinary approach happen here. It is a great opportunity.

The external review committee would like to see a greater emphasis on graduate education, specifically recruitment of high quality graduate students and retention after graduation, through the center.

· Recommendation

The external review committee recommends full funding ($5 million) for this proposal.

Medical University of South Carolina/Tobacco-Related Malignancy Research
$5,000,000 Requested and Recommended
· Description

The goal of the research in this proposal is to identify biomarkers for tobacco-related malignancies. The funding will be used for two endowed chairs which will be supported by two additional faculty recruits and pre- and postdoctoral stipends.

· Strengths

This is a very strong proposal in an extremely important area which is likely to have significant impacts both clinically and economically. This center will build upon the growing excellence present in the Hollings Cancer Center (HCC), including new faculty who have been hired. It is clear that MUSC and the State of South Carolina are committed to obtaining National Cancer Institute designation as a comprehensive cancer center for HCC. HCC has set aside adequate laboratory space for this center and will provide funding for programmatic support as part of the match. Two million dollars in matching philanthropic funds are pledged by the Hollings Cancer Center. Three million dollars of programmatic grants and other matching monies will be made available by MUSC.

It is noteworthy that cancer-related biomarkers are the focus of work of several current faculty at HCC.  Thus, there has been considerable thought given to initial targets being viewed as possible biomarkers for tobacco-associated cancers. For example, one line of research will explore the possibility of lipids in the blood as potential tobacco-associated cancer biomarkers. 
There is a well-organized description of what the chairs will do and how the center will be organized. One endowed chair will be someone who has experience in biomarker discovery in a specific disease, e.g., lung cancer, and a strong interest in using novel technologies to find further markers. The second Endowed Chair should be able to work statewide to validate these markers and interact closely with the State’s physicians to organize clinical trials to test the utility of these markers. This is an excellent plan for facilitating the goals of this center.

This center will use an integrated approach that seeks not only to discover biomarkers but uses the initial work to have a real clinical impact in the state of South Carolina. Once potential biomarkers are identified, epidemiologic techniques will be used to validate these candidates in tobacco-related malignancies. In addition, a networked tissue repository will be established at multiple medical centers throughout South Carolina. Moreover, clinical trials will be performed to evaluate the used of the new biomarkers.  
It is impressive that a clinical network has already been organized which will facilitate the number of patients which can be studied. This alliance consists of nine medical centers throughout the state, the Ralph H. Johnson Veterans Administration Medical Center, the Department of Health and Environmental Control and the South Carolina Cancer Alliance. 
· Weaknesses

The only major concern is whether MUSC will be able to compete nationally with all the programs that are working on biomarker identification. However, hiring the strongest possible endowed chair should alleviate this concern. 
· Recommendation

The external review committee recommends full funding ($5 million) for this proposal. 
MUSC/USC – South Carolina Center of Economic Excellence in Stroke

$5,000,000 Requested and Recommended
· Description
The purpose of the Center of Economic Excellence in Stroke is to enhance the stroke program and to strengthen the clinical and basic stroke research in South Carolina. The reduction in the incidence of stroke and the provision of acute stroke care are major goals of this Center of Excellence. The support of three endowed chairs in the area of stroke (translational stroke research and clinical chemistry/drug development) will enhance the research programs at the Medical University of South Carolina (MUSC), the University of South Carolina (USC), Greenville Health System (GHS), and the Greenwood Genetics Center (GGC) that can provide the expertise to make South Carolina more competitive for multi-million dollar federal grants and contracts.

· Strengths
This is a strategic and innovative proposal. There are already strong assets in the area of stroke research at MUSC and strong assets in neuroimaging at USC. Several additional stroke researchers have been recently added. Most notably is Dr. Robert Adams who will accept the position as Director of the MUSC Stroke Center as of August 2007. He brings extensive experience in stroke research from the University of Georgia. He will also provide effective leadership in integrating the stroke program at multiple sites. He is the co-patent holder and developer of REACHMD, a system to provide web-based consultations to outlying sites. This system will be developed at MUSC and be an important component of this CoEE in stroke.

The CoEE for stroke is innovative in its translational approach and its utilization of multiple scientific and medical disciplines within neuroscience. Several areas of ongoing research are also novel for the field of stroke, e.g., post-stroke dementia, juvenile stroke, cognitive neuroscience such as vision and attention and language, bioengineering collaborations involving drug delivery systems, and neuronal circuit analysis.

GHS has begun construction of a Research and Education Innovation Institute, which will house academic programs from CU, MUSC, USC and Greenville Technical College. This $20 million, 100,000 ft facility will house programs in patient safety and clinical effectiveness, pharmacy, medicine and dental medicine (underdevelopment). 
Greenwood Genetics Center (GGC) mainly focuses on childhood related disorders (Mental retardation, MR). However, as a part of these disorders, pediatric stroke plays an important role in the disorders associated with children. GGC has led the field in identification of the genetic factors that contribute to MR and childhood diseases. GGC will participate in research programs associated with the genetics of stroke. This is an important and least studied aspect of stroke development and progression. In addition, GGC offers research fellowships in genetics that will help in the development of high quality researchers.

MUSC is currently in discussions with several corporations to provide imaging equipment to be used in this center. Philips and Siemens are planning to establish a human research imaging facility. MUSC currently shares a Philips 3T MR with radiology for clinical and research imaging. 
Dr. Mark George (co-PI of approved Brain Imaging CoEE) is a leader in the field of MR technology and this machine would provide the needed facilities for clinical trials and research grants in imaging and stroke. In addition to this facility, MUSC is establishing a Small Animal Imaging Facility (SAIF) program. This will allow for the translation of animal research to patient treatment. MUSC and USC have been very active in the development of start-up companies in the area of neuroscience and neurodegeneration.  These companies are in various phases of drug discovery and development that will be able to provide new and novel compounds for the treatment of stroke.

· Weaknesses
The weaknesses identified with the previous submitted versions of this proposal have been addressed. The additional faculty have greatly strengthened the quality and quantity of both basic and translational research. GHS and the Greenwood Genetics Center have been more fully integrated into the entire stroke program. It is still not clear how the graduate program would be established at the Greenville Hospital, but they do have an existing program for house staff and fellows. The details of how the Stroke Registry would be set up were not provided, but Dr. Adams stated that it would be modeled after the program that he developed in Georgia.

· Recommendation
The external review panel recommends full funding ($5,000,000) of this proposal. This funding is partially matched by the Health Sciences of South Carolina Duke Endowment grant. This CoEE addresses an extremely important problem in the State of South Carolina. The faculty and administrators at MUSC and USC have assembled an impressive group of stroke researchers who conduct important transitional research that will lead to better prevention and treatment of this important disease.

Category 2 - Meritorious, but with need for improvement and re-review before recommendation for funding
Proposals in this category are listed in the priority order determined by the Review Panel.

USC/Clemson – Older Adult Independence 
$5,000,000 Requested
· Description
This program proposes three chairs, two at USC (Community and Social Support; Memory and Brain Function), and one at Clemson (Senior Driving, Mobility, and Physical Functioning). The three chairs and associated research staff will work together in a multidisciplinary effort to foster independence for seniors. 
· Strengths
The proposers have identified a critical problem for the nation and especially for South Carolina which is home to an increasing share of retirees. There have always been important quality of life issues associated with aging, and a responsible society must address these. The principal change facing us now, however, is numbers. The profound demographic shift that is underway as the Baby Boomers age will stress our physical and financial infrastructure in a way that has never been seen before. Unless we devise new ways to promote independence, the health care system, including especially nursing homes, will be hard pressed to deal with the flood of people aged 80 and older. Given that few people have insurance that will cover nursing home care, the financial burden for families of those who cannot live independently will be profound. 
The proposers have also identified areas—brain function, the “smart home,” and mobility—that are of obvious importance and that have strong potential for both sponsored research and commercial impact—both start-ups and the attraction of existing companies. 

The Review Panel agrees with the technical and scientific reports that the personnel in place are well qualified to lead the effort and that administrative structures are in place to manage the collaboration. 
· Weaknesses
As with many of the proposals in the Research Centers program, there is strong potential for an innovative graduate program, but the proposal provides almost no information about how this will be achieved, leading the Review Panel to the inevitable conclusion that not much thought has been given to this important issue.
The general area which older adult independence represents is highly competitive, both in research and in the development of commercial products. Given that there are centers well advanced in each of the three core areas represented, the strength of this program must be derived from its multidisciplinary nature. Unfortunately, there is insufficient evidence that the proposers have thought about how to leverage this potential. The weakly defined graduate program is one example, but the overall science of the planned effort is a concern as well. The proposal provides little information on how the existing scientific strengths at the two institutions will be marshaled to attract truly eminent researchers. 
· Recommendation
Research in older adult independence is a critically important issue for South Carolina, representing a great opportunity to improve quality of life as well as to offset enormous financial challenges for individuals and for society. The proposers have a good general idea of how to approach this in a competitive manner, but have provided insufficient detail on how the three areas will be knit together at the scientific level. The Review Panel does not recommend funding of the proposal as it is currently written but would be open to a revision that attends to the concerns cited above. 

Category 3- Not Recommended For Funding at This Time

The Review Panel does not consider this proposal to be appropriate for funding in its current form.

Clemson – Human Genetics 
$5,000,000 Requested
· Description
This proposal represents a resubmission from 2006 to request an Endowed Professorship of Human Genetics. The Endowed Chair will represent one of three planned for the South Carolina Center of Economic Excellence in Genetics, a collaboration between Clemson University and Greenwood Genetic Center. The proposed Chair in Human Genetics would complement the existing Coker Chair in Plant Molecular Genetics and would be housed in a Clemson facility on the Greenwood campus. The objective of the proposal is to create excellence in human genetics with particular focus on human disabilities. The goals are to promote advances in biotech research technology for the initiation of new commercial ventures while providing the highly trained workforce essential for their support. The proposal requests $2 million from the state program for the Endowed Chair and anticipates attracting $2 million in matching funds from foundations, biotech companies and individual donors.

· Strengths
The proposal has many strengths. Most impressive is the powerful research team in plant genetics already active on the Clemson campus. The Coker Chair in Plant Molecular Genetics has real potential to build a national leadership position for Clemson in this research area. Other strengths include the facilities and resources of the Clemson University Genetics Initiative, bioinformatics and proteomics capabilities, the degree programs in genetics offered at Clemson, the important research in genetics of human disability at GGC, the South Carolina Biotechnology Incubation Facility on the GGC campus and the future CU education and research facility to be built at GGC. The review panel appreciates the value of these resources in genetics. The ongoing curriculum development in genetics was further identified as a strength, as was the commitment to ensuring a workforce pipeline at all levels. The strong track records of both CU and GGC in securing private sector commitments for infrastructure investment were also noted. 
· Weaknesses
Despite the many strengths, the panel identified significant weaknesses and concerns that diminished enthusiasm for this proposal. The national landscape in the field of human molecular genetics has been well established for more than a decade, with strong academic leaders having staked out the field in major cities that already attract the lion’s share of funding and industrial partnership. The established and fiercely competitive nature of this mature field does not lend confidence that a relatively recent entry, like the proposed partnership, can distinguish itself. Compelling evidence was lacking to indicate that the ongoing work in human genetics would be successful in attracting significant biotechnology industry to the area. Evidence was lacking that South Carolina will be competitive with other major, well-established sites of biotechnology in the field of genetics of human disease. 
The connections in the proposal between plant genetics and human genetics were considered to be relatively weak. Indeed, the proposed research in genetics of human disease was not clearly aligned with the CU mission. In contrast, the Coker Chair has established real excellence with strong economic potential in the area of plant genetics. This is an area likely to reap significant benefit from further investment.

A significant gap was the absence of collaboration with a medical school or academic health center. Such collaboration would be critical for the translation of health-related discovery. 
· Recommendation
The review panel identified and considered significant strengths and weaknesses of this proposal. Overall, the strengths are outweighed in the panel’s view by the identified concerns. The Review Panel does not recommend funding for this proposal at this time. A possibility for the applicants’ consideration is to reframe the proposal more broadly than Human Genetics. The rationale for an Endowed Chair in Human Genetics as proposed is not compelling.

Summary of Recommendations

	Category One Recommendations
	Chairs to

Clemson
	Chairs to MUSC
	Chairs to USC
	Total $

	Reconstructive Methodologies and Materials
	
	
	1
	$5,000,000

	Health Facilities Design and Testing
	1
	1
	
	$5,000,000

	Strategic Environmental; Approaches
to Electricity Production from Coal
	
	
	1
	$5,000,000



	Tobacco-Related
Malignancy Research
	
	2
	
	$5,000,000


	Stroke
	
	2*
	1
	$5,000,000

	Total


	1
	5
	3
	$25,000,000


* One of the three chairs may go to either MUSC or USC; it is shown here with MUSC, the lead institution. 
Part Five: Recommendations for Infrastructure

Advanced Broadband Networking
The 2005 Review Panel made a specific and detailed recommendation that South Carolina move rapidly to follow other states which have built very high bandwidth networks that use “dark fiber”—that is, where the state secures direct access to the fiber and lights it with its own equipment. This approach allows for better scalability and lower costs than existing alternatives. Last year’s Panel noted considerable progress in this area, and the 2007 team is very pleased that funding is in progress for the South Carolina LightRail and that concrete plans are ready for implementation. The Panel agrees that connecting the three research universities is a logical first phase, but emphasizes that the connection of all colleges and universities as quickly as possible will be of enormous benefit to the state. Finally, the Panel believes that management of the LightRail system should remain within the higher education community: higher education’s use of these systems—with greater attention to experimentation and advancement of capability—is different from that of industry and government; a more traditional management approach could hamper development. 
Computational Science 

The 2005 and 2006 Review Panels suggested that South Carolina consider an initiative in the rapidly growing field of computational science. As signaled in a recent National Science Foundation report (see text box), most scientific advances are now  expected to depend on the ability of researchers to build highly complex computer models and simulations of processes such as the interaction of drugs and cells at the molecular level. Colleges and universities will also need to invest in this field if they are to be effective in assisting business and industry (see text box). To illustrate, the automotive industry is avoiding the time-consuming and extremely expensive process of building mockups of new vehicles (called “mules” in the trade) by doing as much testing as possible using computer-based models. 
The Review Panel again heard some evidence of activities in computational science, but did not find information to suggest that this is as yet a major area of collaboration. The recent (April, 2007) decision by Google to invest in a major facility in the Charleston area, and possibly another near Columbia, should provide a strong incentive to leverage that company’s investment in the state with collaborative investment. 
Shared Computation

Now that the statewide LightRail fiber network is about to become a reality, the Review Panel believes that the state should give renewed attention to High Performance Computing (HPC—commonly also called supercomputing) and consider sharing computational resources, including mass storage and perhaps technical personnel in key areas such as coding for multi-processor systems. With the LightRail system in operation, HPC resources should be as accessible over 250 miles as they would be in the next room.
Shared Scientific Infrastructure
S.C. LightRail will also enable shared access to resources beyond HPC. For example, advanced instruments such as Transmission Electron Microscopes (TEM) will be sharable in real time. The Review Team is pleased that the universities are already doing  this kind of sharing in some areas, but real-time access over the LightRail will improve quality of use, and will enable sharing of not only expensive equipment but also expensive technical support (TEM staff normally have Ph.D.s).
Graduate Education

As in previous years, the Review Panel was quite surprised by the relatively sparse reference to graduate education in the proposals. As mentioned earlier, graduate students are very much at the core of successful research-economic development strategies: it is widely accepted among business and higher education leaders that the best form of technology transfer is in the minds of graduates. 

We continue to believe that the three universities should consider marketing to prospective students the ability they will have to draw on faculty, instrumentation, and related resources from all three universities. One area of potential would be the availability of graduate certificates in multidisciplinary fields—perhaps the Commission staff might help the universities leverage the NSF IGERT program to this end. 
The universities might also consider the idea of true, multi-university graduate programs. This would be a big and challenging step, but one that would make sense in a fiercely competitive environment. Technology, in the form of broadband networking provided by the LightRail system, is beginning to change the way people think of interacting across distance. Outstanding examples of multi-university, multi-disciplinary collaboration at the graduate level are to be found in the highly productive relationship between the University of Pittsburgh and Carnegie Mellon University. 
The Review Panel believes that the best use of the nearly $10 million in interest monies available from the Research Centers of Economic Excellence program would be in providing fellowships for graduate students and postdocs in approved Research Centers. Using the funds in this way would jump-start the approved centers towards early success. 
Part Six: Conclusion

The Review Panel believes that South Carolina has an exceptionally strong program in the Research Centers of Economic Excellence. Taken together, the program’s two key foci, targeted, focused investment that leverages business support, plus qualities of scale through collaboration, make this a distinctive and path-breaking effort. The strong business participation, including the notable up-front pledges of cash offered in this year’s program, are powerful and tangible evidence that the program is very well conceived. There is no question that the investments made in the previously and currently recommended proposals will produce extraordinary benefit for South Carolina. 
Despite the great strengths of this program, South Carolina cannot assume that current achievements will assure competitiveness. The competition to be a leader in the knowledge economy is getting tougher, as more and more states and nations appreciate the need to rethink their educational and research structures. The race won’t end any time soon, and it would be a disaster for South Carolina to pause, much less drop this program just as others are beginning to consider similar strategies. South Carolina needs to continue its bold, but also balanced and prudent investments in the knowledge economy. 
The Review Panel believes that, in addition to retaining the Research Centers of Economic Excellence, South Carolina should actively consider expanding the program. One method of doing this would be to make the up-front and graduate student/ postdoctoral fellows investments described earlier, but do them in the form of immediate grants that do not diminish the available resources provided by the endowments. A more radical idea would be to consider investing in something like “Leading Edge Clusters” that would offer one-time, three or four-year funding for groups of junior faculty and affiliated personnel, matched on a fractional basis by the universities. After the initial three or four year period, the universities would be expected to cover the salaries with income from federal, industrial and foundation funds. A parallel investment in personnel at partnering technical colleges could be a powerful complement to these investments. There are many other possible permutations to this approach, the key point being that South Carolina needs to continue to be active and innovative in thinking about the kinds of investments that fuel the knowledge economy. 
In summary, given the demonstrated impact of cluster effects stemming from the aggregation of innovative people and an entrepreneurial climate, the Review Panel recommends that the program be continued beyond 2010 and, expanded with complementary investments that accelerate and extend its impact. 
Appendix: Important Documents

South Carolina General Assembly

CHAPTER 75.

SOUTH CAROLINA RESEARCH CENTERS OF ECONOMIC EXCELLENCE

SECTION 2-75-05. Short title; legislative intent. 

(A) This chapter is known and may be cited as the "South Carolina Research Centers of Economic Excellence Act". 

(B) The General Assembly finds that: 

(1) it is in the public interest to create incentives for the senior research universities of South Carolina consisting of Clemson University, the Medical University of South Carolina, and the University of South Carolina to raise capital from the private sector to fund endowments for professorships in research areas targeted to create well-paying jobs and enhanced economic opportunities for the people of South Carolina; 

(2) these endowed professorships should be used to recruit and maintain leading scientists and engineers at the senior research universities of South Carolina for the purposes of developing and leveraging the research capabilities of the universities for the creation of well-paying jobs and enhanced economic opportunities in knowledge-based industries for all South Carolinians; 

(3) in communities across the United States in which better paying jobs and enhanced economic development in knowledge-based industries has flourished, the local or state government has created incentives and made a long-term commitment to public and private funding for a significant number of endowments for professorships in targeted knowledge-based industries; 

(4) the South Carolina Education Lottery provides a source of funding and an incentive for the senior research universities to raise, in dollar-for-dollar matching amounts, sums from private sources sufficient to create endowed professorships; 

(5) these endowed professorships should be awarded to the senior research universities through a competitive application process, provided that the competitive process must encourage the senior research universities to submit cooperative applications with one another as well as in cooperation with other institutions of higher education; and 

(6) these endowed professorships, funded equally from the South Carolina Education Lottery and from other private sources, provide a foundation for the creation of centers of economic excellence.

Section 2-75-10. There is created the Research Centers of Excellence Review Board. The board shall consist of nine members. Of the nine members, three must be appointed by the Governor, three must be appointed by the President Pro Tempore of the Senate, and three must be appointed by the Speaker of the House of Representatives. The terms of members are three years and members are eligible to be appointed for no more than two additional terms. Of the members initially appointed by the Governor, the President Pro Tempore, and the Speaker of the House, one shall be appointed for a term of one year, one for a term of two years, and one for a term of three years, the initial term of each member to be designated by the Governor, President Pro Tempore, and Speaker of the House when making the appointments. The Governor, the President Pro Tempore, and the Speaker of the House shall appoint persons with substantial experience in business, law, accounting, technology, manufacturing, engineering, or other professions and experience which provide an understanding of the purposes of this chapter. The board shall be responsible for providing annually to the Commission on Higher Education a schedule by which applications for funding are received and awarded on a competitive basis, the awarding of matching funds as provided in Section 2-75-60, and for oversight and operation of the fund created by Section 2-75-30. The review board must provide an annual report to the Budget and Control Board, which shall include an audit performed by an independent auditor. 

Section 2-75-20. The presidents of the senior research universities shall serve as ex officio nonvoting members of the board. 

Section 2-75-30. There is created the Centers of Excellence Matching Endowment. The endowment must be funded annually by appropriations from the South Carolina Education Lottery Account in an aggregate amount not to exceed $200,000,000 by 2010. The fund must be managed by the State Treasurer, subject to awards from the endowment as provided in this chapter. Interest earnings of the endowment must remain in the fund. 

Section 2-75-40. The senior research universities, individually, in conjunction with one or more other senior research universities or with other South Carolina higher education institutions, may make application for awards from the endowment as provided in this chapter. 

Section 2-75-50. An application for an award from the endowment shall: 

(1) provide to the board documentation of private matching funds, on hand, in an amount equal to the amount for which application is made; 

(2) provide to the board documentation that all matching funds have been committed and raised exclusively from sources other than South Carolina tax dollars, and that the funds have been committed and raised after January 1, 2002; 

(3) be in an amount of not less than two million dollars and not more than five million dollars; 

(4) document that the application has significant potential to provide for enhanced economic development for the citizens of South Carolina in a specified knowledge-based industry or field of commerce; and 

(5) provide specific partnering activities with other institutions, businesses, or the community. 

Section 2-75-60. Upon a determination by the board that the provisions of Section 2-75-50 have been met, the board must appoint a panel of experts chosen from outside South Carolina for their expertise in the respective research field to review the application. The members appointed to the panel shall have no affiliation with the senior research universities. The panel will convene in the State to review the proposals and to conduct site visits to ensure that appropriate research infrastructure exists at the applying university. The panel shall make a report and recommendation to the board as to the merits of the application not more than ninety days after submission to the panel. The board shall then make a determination as to whether or not to award the matching funds and the amount of the award. 

Section 2-75-70. Staff and support for the operations of the board and the panels must be provided by the Commission on Higher Education. The Commission on Higher Education shall approve all necessary funds for the prudent operation of the board, including per diem, subsistence, and mileage expenses of board members as provided by law for members of state boards, committees, and commissions, and for the costs and expenses of the panel members. The expenditures authorized by this section must be provided from the fund created by Section 2-75-30 upon approval by the commission. 

Section 2-75-80. If any section, subsection, paragraph, subparagraph, sentence, clause, phrase, or word of this chapter is for any reason held to be unconstitutional or invalid, such holding shall not affect the constitutionality or validity of the remaining portions of this section, the General Assembly hereby declaring that it would have passed this section, and each and every section, subsection, paragraph, subparagraph, sentence, clause, phrase, and word thereof, irrespective of the fact that any one or more other sections, subsections, paragraphs, subparagraphs, sentences, clauses, phrases, or words hereof may be declared to be unconstitutional, invalid, or otherwise ineffective." 
Source: www.scstatehouse.net/code/t02c075.htm 
South Carolina Research Centers of Economic Excellence

Summary of Purposes and Goals

During the 2002 legislative session, the South Carolina General Assembly passed the South Carolina Research Centers of Economic Excellence Act.  With an allocation of $30 million in lottery funds, to be matched on a dollar-for-dollar basis with non-state funds, the General Assembly established a competitive grants program to award to South Carolina’s three research universities funds endowed professorships in areas that will enhance economic opportunities for the state’s citizens.  

The Act created the Centers of Economic Excellence Matching Endowment, which is to be funded annually by appropriations from the South Carolina Education Lottery Account in an aggregate amount not to exceed $200 million by 2010.  Moreover, the Act established the Research Centers of Excellence Review Board consisting of twelve members; the Commission on Higher Education provides staff assistance to the Board.  The Board is responsible for awarding state matching funds, for oversight and operation of the fund, and for various accountability requirements established in statute for the program.

The legislation establishing this program is very explicit as to its purpose:  

“It is in the public interest to create incentives for the senior research universities of South Carolina consisting of Clemson University, the Medical University of South Carolina, and the University of South Carolina to raise capital from the private sector to fund endowments for professorships in research areas targeted to create well-paying jobs and enhanced economic opportunities for the people of South Carolina.

“These endowed professorships should be used to recruit and maintain leading scientists and engineers at the senior research universities of South Carolina for the purposes of developing and leveraging the research capabilities of the universities for the creation of well-paying jobs and enhanced economic opportunities in knowledge-based industries for all South Carolinians” (Section 2-75-5).

As made explicit through the legislation title, the intent of the program is to create a critical mass of senior researchers around whom a Center of Economic Excellence can be built.  Such a Center will include other senior and junior faculty, graduate students, and public/private partnerships with business and industry.  Through research and its eventual application, the clear expectation of the act is that job creation and other economic stimuli (e.g., patents, licenses) will result over time.

The legislation acknowledges the success of other communities in creating economic opportunity through knowledge-based industries by providing, through state or local governments, incentives and a long-term commitment to public and private funding for “a significant number of endowments for professorships in targeted knowledge-based industries” (Section 2-75-5).  The program’s stated intent is to provide $30 million from lottery funds to be matched by the institutions on a dollar-for-dollar basis by non-state funds each year through the year 2010.

The legislation stipulates that awards are to be made through a competitive application process which encourages collaboration among the three research institutions as well as cooperation with other higher education institutions.  Funding decisions are to be made by the nine-member Centers of Economic Excellence Review Board, three members of which are appointed by the Governor, the President Pro Tem of the Senate, and the Speaker of the House respectively.

Source: http://www.endowedchairs.org/Program_purposes_and_goals.pdf 
South Carolina Research Authority (SCRA)

At SCRA and our affiliated institutes, we develop technology solutions to meet the complex needs of customers in government and business.
To do that, we assemble multi-organization teams that can include governmental groups, universities, major corporations, technology companies, consultants and our own staff of specialists in disciplines ranging from computer science to advanced metallurgy.

Working with these collaborative teams, we identify applicable technologies and use innovative strategies to adapt them to client needs. In addition, our projects often make use of SCRA capabilities to ensure that customers are able to implement and use the new technologies effectively.

In our 21 years of operation, SCRA and our affiliated institutes have emerged as international leaders in this unique field of consortium management, attracting more than $68 million in annual revenue. Current customers include groups within the Department of Defense, Department of Justice, Department of Transportation, Department of Energy, and Department of Commerce as well as private industry, medical centers, state and regional transportation departments, and security/law enforcement agencies.


SCRA also works to enhance research infrastructure within South Carolina. We support the efforts of faculty at state academic centers to secure project grants and build new capabilities, and we manage a system of research parks that attracts technology companies. These parks are now home to 40 technology-oriented firms employing nearly 6,000 people.
Source: www.scra.org 
Information on the Centers of Innovation can be found at http://www.scstatehouse.net/sess116_2005-2006/bills/3794.htm 
Health Sciences South Carolina
 
Health Sciences South Carolina is a public-private collaborative partnership between two of South Carolina’s leading universities, the Medical University of South Carolina (MUSC) and the University of South Carolina (USC), and the state’s largest health systems, Palmetto Health and Greenville Hospital System.

 

The mission of Health Sciences South Carolina is to advance health sciences research, education, and public health in the Palmetto State. Each of the four partners has agreed to invest $2 million per year for 10 years in health sciences research, an investment of $80 million. Matching dollars from the South Carolina General Assembly through the Life Sciences Act raise the total investment to $160 million.

 

Since the collaboration was formed in April 2004, GHS has made a series of announcements made possible in part by Health Sciences South Carolina. Click the link below for press releases related to this historic initiative.
Source: http://147.202.35.75/hospital/10057/ 
Talent attracts


When semiconductor giant Intel announced a few years back that it was going to add a new R&D facility in Austin, a reporter asked Albert Yu, then head of Research for Intel, if the location was chosen to be near customers such as Dell Computer. Yu replied that Intel didn’t need to be near its customers, and stated that the decision was made because “Austin has become a high-tech center, and we wanted to be near the University of Texas and the talent coming out of there.”


EE Times, 9/24/98





National Science Foundation on


the Value of Simulation & Modeling


“The practice of science and engineering at the research frontier has changed markedly in recent years, owing in large measure to the impact of increasingly powerful and pervasive information technology (IT). Today, simulation and modeling are as important to discovery and innovation as are theory and experimentation….


“These advances in IT are also revealing transformational opportunities to promote and advance learning, to expand and make use of discoveries in human cognition, and to enable distributed learning through enhanced access and peer-to-peer technologies.”


NSF Cyberinfrastructure RFP


� HYPERLINK "http://www.nsf.gov/pubs/2006/nsf06548/nsf06548.htm" ��http://www.nsf.gov/pubs/2006/nsf06548/nsf06548.htm�











Business and Computational Science


The CEO of Procter and Gamble, A.G. Laffley, recently said, “We are significantly expanding capabilities in computational modeling and computer-aided engineering, so we can do an increasing percentage of product and process design through virtual simulation.”


� HYPERLINK "http://www.bluecollarcomputing.org/docs/IndustryWeek.pdf" ��www.bluecollarcomputing.org/docs/IndustryWeek.pdf�








� Much is made, and appropriately so, of Stanford’s support for entrepreneurs. It shouldn’t be forgotten, though, that a necessary precursor for this is the university’s standing as a center of knowledge creation. Stanford’s total research of over $603 million in 2003 ranked it eighth in the country. Total academic R&D for South Carolina in 2002 was about $400 million. 


� Google’s famous policy of encouraging engineers to spend twenty-percent of their time on innovation is reported to be the source of many of their new products and services. 


� Derived from data at: � HYPERLINK "http://www.aau.edu/resuniv/FY97Employ.html" ��http://www.aau.edu/resuniv/FY97Employ.html�.


� A brief description is included in the Appendix. 
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