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Executive Summary
Chancellor William E. Kirwan identified the State’s competitiveness, including its universities’ contributions to translational research and growth in the knowledge-based economy, as University System of Maryland (USM) priorities.  In addition, Governor Martin O’Malley has appointed a Science, Technology, Engineering and Mathematics (STEM) Task Force, co-chaired by Chancellor Kirwan, to address workforce needs and research competitiveness.  In support of the Governor’s STEM Task Force and the USM priority on competitiveness, Chancellor Kirwan appointed a Presidential Task Force on Research and Economic Competitiveness that was charged (see Appendix 1) to: 
Charge 1:  Propose one or more research centers of excellence that will lead to substantial benefit for the State of Maryland and that will be competitive on an international scale within five years; 
Charge 2:  Propose one or more economic development initiatives for the USM that will lead to direct, measurable, economic benefit to the State; and
Charge 3:  Identify the deficiencies in the USM’s and State’s infrastructure to support translational research and technology-based economic development, and propose plans, including necessary costs, to correct these deficiencies. 

Chancellor Kirwan appointed twenty persons to serve on the Task Force (see Appendix 2).  The membership includes one USM Regent, fourteen members from USM institutions, three members from the venture fund community, the Secretary of the Maryland Department of Business and Economic Development, and the President of the Maryland Technology Development Corporation (TEDCO).  The Task Force Chair was President C. D. Mote, Jr. of the University of Maryland, College Park.  Further, Chair Mote assembled an external  panel of distinguished scientists and engineers from across the nation to counsel on the selection of the internationally competitive research center proposals.  The external reviewers are listed in Appendix 3.  Each of them is a member of at least one national academy (National Academy of Sciences, National Academy of Engineering, and Institute of Medicine) and has served often on the highest level research centers review panels around the nation and world.  
Proposals for research centers of excellence and separate proposals for direct economic development initiatives were solicited across the USM.  The calls led to forty-nine research center proposals.  The Task Force review trimmed the forty-nine proposals to the fifteen most competitive that were subsequently reviewed and scored by the external panel according to the Chancellor’s charge.  The Task Force then used the panel’s input to ultimately recommend the five highest-rated research centers of excellence proposals for adoption.  The five Maryland Research Centers of Excellence proposals are found in Appendix 7.  Brief summaries are given in Section 1.  Their titles and budgets over a five-year period are: 

1. Center for Reinvention of Computing for Parallelism ($4,471,000)
2. Maryland Center of Excellence in Human Microbiome Research ($14,800,000)
3. Center for Vaccine Development ($13,571,473)
4. Center for Nano-Enabled Electrical Energy Storage ($16,100,251)
5. Center of Excellence for Sustainable Marine Systems ($7,473,166)
The call for economic development initiative proposals, charge 2 above, led to ten submissions from which the Task Force selected one addressing direct economic development and two addressing the deficiencies in economic development infrastructure, charge 3.  The direct economic development initiative recommended is:

1. Over a ten-year period through USM venture creation programs, create or recruit to the State of Maryland 325 new companies or other entities bringing jobs and value to the State.  This number of companies is the sum of commitments by each USM university and research institute as discussed in the full report.

The two recommendations addressing deficiencies in economic development infrastructure support are:

1. Expand the successful Maryland Industrial Partnerships (MIPS) program by $1 M per year to expand the support provided by university faculty and staff to commercialization of industrial products;

2. Fund Innovate Maryland with an additional $5.7 M per year to expand venture capital, legal and entrepreneurial resource centers across USM campuses; to provide proof of concept funding; to support technology transfer offices and early stage funding; to expand the Maryland Technology Enterprise Institute (MTECH), the Dingman Center for Entrepreneurship services, and the Maryland Intellectual Property Legal Resource Center to all USM institutions.
Technology commercialization calls for a modest increase in investment and coordination within the USM and the State to take better advantage of the over $1 B of annual academic research and development performed by USM research institutions.  It is also necessary to achieve the direct economic development goal of creating 325 new companies and other economic developments.  The record shows that the economic return-to-cost ratio achieved over twenty-five years at MTECH has been more than 200:1.  This is a very good investment for the State.
Presidential Task Force on Research and

Economic Competitiveness Report

This report is organized into four sections based on the charges assigned to the Task Force:  
Section 1: Maryland Research Centers of Excellence; 
Section 2: Maryland Economic Development Initiatives; 
Section 3: Assessment of USM and State’s Infrastructure to Support Translational Research and Economic Development; and 
Section 4: Funding, Implementation and Coordination Strategies for Maryland Research Centers of Excellence and Economic Development Initiatives.
Section 1:  Maryland Research Centers of Excellence 
.
Task force members solicited proposals for one or more research centers of excellence that would be internationally competitive within five years and of substantial benefit to the State.  All USM institutions were encouraged to submit proposals and/or join in partnership with others submitting proposals. The research areas spanned physical and chemical sciences, health/bio sciences, energy and environment, information technology, reliability engineering, and national security. 
At its second meeting the Task Force culled by ballot the number of proposals from the forty-nine submitted to fifteen for further review by the exceptionally distinguished panel of ten eminent scientists and engineers listed in Appendix 3.  The titles of the fifteen proposals transmitted to the external reviewers are shown in Appendix 4.  The external review panel scored each of the fifteen proposals numerically according to the charge to the Task Force.  They also scored their individual confidence in their score on each proposal.  A copy of the scoring sheet is shown in Appendix 5.  The reviewer’s score was “counted” if the reviewer’s confidence was “reasonably good” to “quite good” (confidence score 3-5).  Using the external reviewer scores, the Task Force, after further discussion, selected the five highest scoring research center proposals to recommend in this report.  For this final report the Principal Investigator of each proposal edited the submission and included budget information.   Those proposals are presented in Appendix 7 and brief summaries of the five Maryland Research Centers of Excellence proposals are included below.

1. 
Center for Reinvention of Computing for Parallelism

Principal Investigator:

Uzi Vishkin, Ph.D.
Professor, Electrical and Computer Engineering

University of Maryland, College Park
Summary

Computers are composed of multiple processors.  The onus of improving performance by operating processors in parallel often falls on the programmer.  For machines built to date, the cost-effectiveness of programming them is not satisfactory: the effort level is too high and the resulting performance often does not justify it.  Early work by Dr. Vishkin and many colleagues developed a simple and comprehensive theory of parallel algorithms relying on a mathematical model of a parallel computer.  At the time, no viable parallel computer prototype existed. Advances in technology enabled his research team to design and recently to build a revolutionary first prototype.  Leveraging this promising beginning, the Center will build a much stronger parallel computer prototype that will enable demonstration of our far reaching claims on computer speed scalability, human programming improvements, and important computer applications.  With participation of 17 faculty from UM College Park, UMBC, UMBI and UM School of Medicine, the Center will play a leadership role in the reinvention of the field of computing for parallelism, including: hardware and software for the desktop of the future; its use for health, drug design, visualization, scientific, and national security applications; the education of new computer scientists at K-12, universities and industry sites, and reeducation of current ones.  
Proposed Budget (in dollars)
	Expense Category
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	Hardware: Design & fab. of a new chip
	500,000
	830,000
	1,000,000
	200,000
	200,000
	2,730,000

	System Software: Production Quality Compiler
	125,000
	125,000
	125,000
	
	
	375,000

	Applications and Benchmarking: Research and   Software
	200,000
	200,000
	200,000
	
	
	600,000

	Education R&D
	
	60,000
	60,000
	
	
	120,000

	Computer System Research
	
	
	
	60,000
	60,000
	120,000

	Personnel
	60,000
	60,000
	60,000
	60,000
	60,000
	300,000

	Equipment
	12,000
	12,000
	12,000
	
	
	36,000

	Facility
	38,000
	38,000
	38,000
	38,000
	38,000
	190,000

	Total
	935,000
	1,325,000
	1,495,000
	358,000
	358,000
	4,471,000


2.
Maryland Center of Excellence in Human Microbiome Research

Principal Investigator:

Claire M. Fraser-Liggett, Ph.D.
Professor of Medicine and Microbiology and Immunology

Director, Institute for Genome Sciences

University of Maryland School of Medicine

Summary
Maryland has earned a worldwide reputation as the home of the "Human Genome Project," an international effort to decipher the complete human genetic blueprint in order to understand how individual genetic differences contribute to common illnesses such as asthma, cancer, diabetes, and heart disease.  However, the genes encoded in the human genome provide only part of the picture about human biology.  Over a trillion microorganisms live inside and on humans, forming the "Human Microbiome."  These microorganisms are poorly understood but they are essential for human health, and if these communities of microbes are perturbed, they may be responsible, in part, for a number of important diseases.  Capitalizing on Maryland's considerable strengths in genomics, the Maryland Center of Excellence in Human Microbiome Research seeks to discover new diagnostics and therapeutics by characterizing the "Human Microbiome."  In addition, the Center will generate economic development by attracting additional grant funding to academic campuses in the State, by creating new jobs and spinning off private companies.
Proposed Budget (in dollars)
	Expense Category
	Year 1
	Year 2
	Year 3 
	Year 4 
	Year 5
	Total

	Senior Personnel                    
	250,000
	260,000
	270,000
	280,000
	290,000
	1,350,000

	Other Personnel                        
	700,000
	720,000
	740,000
	760,000
	780,000
	3,700,000

	Equipment                                      
	2,000,000
	1,500,000
	
	
	
	3,500,000

	Supplies/Clinical Repository 
	750,000
	750,000
	750,000
	750,000
	750,000
	3,750,000

	Development Grants               
	500,000
	500,000
	500,000
	500,000
	500,000
	2,500,000

	Totals
	4,200,000
	3,730,000
	2,260,000
	2,290,000
	2,320,000
	14,800,000


3.
The Center for Vaccine Development
Principal Investigator:

Myron M. Levine, M.D., D.T.P.H. 

Grollman Distinguished Professor and Director

Center for Vaccine Development
University of Maryland School of Medicine 

Summary  
The Center for Vaccine Development (CVD), an internationally renowned, multi-disciplinary vaccine research enterprise at the University of Maryland, Baltimore (UMB),  has been immensely successful over three decades in acquiring grants, developing products and training the next generation of leaders in vaccinology. The CVD proposes to expand its activities further by establishing an Academia/Industry Liaison Unit that will actively foster corporate partnerships at the technical and strategic level.  Virtually every week CVD is approached by either biotechnology vaccine companies or “big pharma” multinationals seeking collaborations of one kind or another (including both U.S.-based and off-shore entities).  Many opportunities are currently lost because CVD does not have dedicated staff and equipment to avail itself of all the opportunities.  Herein is provided the rationale for establishing within the CVD an Academia/Industry Liaison Unit, an action that will translate to significant economic benefits to the State of Maryland. 
Proposed Budget (in dollars)
	Expense Category
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Totals

	Senior Personnel
	297,704
	306,635
	315,834
	325,309
	335,069
	1,580,552

	Other Personnel
	231,054
	237,986
	245,126
	252,479
	260,054
	1,226,699

	Fringe Benefits
	174,490
	179,725
	185,117
	190,670
	196,390
	926,393

	Travel
	50,000
	51,500
	53,045
	54,636
	56,275
	265,457

	Equipment
	1,000,000
	1,030,000
	1,060,900
	1,092,727
	1,125,509
	5,309,136

	Supplies
	35,500
	36,565
	37,662
	38,792
	39,956
	188,474

	Other Expenses
	192,500
	198,275
	204,223
	210,350
	216,660
	1,022,009

	Developmental Grants
	500,000
	515,000
	530,450
	546,364
	562,754
	2,654,568

	Consultants
	75,000
	77,250
	79,568
	81,955
	84,413
	398,185

	Totals
	2,556,249
	2,632,936
	2,711,924
	2,793,282
	2,877,081
	13,571,473


4.
Center for Nano-Enabled Electrical Energy Storage  
Principal Investigator:
Gary Rubloff, Ph.D.
Professor and Director, Maryland NanoCenter

University of Maryland

Summary  
With increasing emphasis on alternative energy sources that have the drawback of not being able to produce energy around the clock (solar and wind, for example), and the need to store energy compactly and to deliver and replace it quickly, electrical energy storage (EES) is becoming a fast-rising priority for energy R&D.  The team has identified EES as a major market opportunity to overcome this fundamental drawback of alternative energy sources and develop a clear vision for next-generation EES technology.  This solution exploits specific nanoscale materials processing and structure fabrication to produce precision massive arrays of multicomponent nanoscale EES devices to help sort variable alternative energy sources in an efficient manner. Taking advantage of close collaborations between energy and nanotechnology researchers, they have already made major (10-100X) advances in EES power and energy density metrics.  In addition, with the energy research community notably less focused and organized for EES than other areas (solar, fuel cells), UM’s MRCE has an exceptional competitive opportunity.   Thus the Center for Nano-Enabled Electrical Energy Storage is well positioned to lead in this rapidly emerging technology sector, resulting in recognition on an international scale and substantial industrial and economic benefit to the State of Maryland. 
Proposed Budget (in dollars)
	Expense Category
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Totals

	New Faculty Lines
	380,000
	495,200
	615,008
	639,608
	665,193
	2,795,009

	New Technical Staff Lines
	150,000
	231,000
	240,240
	249,850
	259,843
	1,130,933

	Research Collaboration - Initiation and Projects
	1,421,000
	1,500,840
	1,607,874
	1,717,189
	1,853,876
	8,100,779

	Capital Equipment
	375,000
	600,000
	385,000
	200,000
	150,000
	1,710,000

	Startup Packages - New Faculty
	650,000
	650,000
	
	
	
	1,300,000

	Temporary Staffing
	155,000
	161,200
	167,648
	174,354
	181,328
	839,530

	Miscellaneous
	50,000
	43,000
	45,000
	46,000
	40,000
	224,000

	Total
	3,181,000
	3,681,240
	3,060,770
	3,027,001
	3,150,240
	16,100,251


5.
Center of Excellence for Sustainable Marine Systems (CESMS)                                            
Principal Investigator:

Yonathan Zohar, Ph.D. 
Professor and Director
Center of Marine Biotechnology
University of Maryland Biotechnology Institute     
Summary

CESMS will address the primary societal needs for food and energy by developing sustainable marine systems for large-scale production of algae to sequester carbon and produce biodiesel and fish protein.  The University of Maryland Center of Marine Biotechnology (COMB) has well-developed expertise in sustainable marine systems and is poised to transition technologies for algal production for biofuels and recirculating aquaculture systems (RASs) to large-scale commercial operations.  Microbial processes are integral to successful algal production for biofuels and sustainable RAMSs and this process can be used to sequester carbon dioxide produced by power plants.  COMB deploys genomic and metagenomic approaches in collaboration with UMB’s Institute for Genome Sciences (IGS).  The ultimate goal is to achieve thorough understanding and control of these microbial processes to ensure scale-up and long-term stability of open pond algal production fed by CO2 emitted from coal-fired power plants.  
Proposed Budget (in dollars)
	Expense Category
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	Senior Personnel
	130,000
	206,900
	213,107
	219,500
	226,085
	995,592

	Support Staff
	126,400
	130,192
	134,098
	138,121
	142,264
	671,075

	Technicians
	46,000
	93,380
	96,181
	99,067
	102,039
	436,667

	Fringe
	120,960
	172,189
	177,354
	182,675
	188,155
	841,333

	Equipment
	850,000
	450,000
	
	
	
	1,300,000

	Supplies
	100,000
	130,000
	200,000
	200,000
	200,000
	830,000

	Travel
	12,000
	12,360
	12,731
	13,113
	13,506
	63,710

	Faculty Start-up pkg
	300,000
	300,000
	150,000
	150,000
	
	900,000

	Developmental Grants
	150,000
	180,000
	216,000
	259,200
	311,040
	1,116,240

	Other Expenses
	60,000
	61,800
	63,654
	65,564
	67,531
	318,549

	 Total
	1,895,360
	1,736,821
	1,263,125
	1,327,240
	1,250,620
	7,473,166


Section 2:  Maryland Economic Development Initiatives 
The University System of Maryland has long played a direct role in creating new companies, supporting existing ones with intellectual property, supporting companies growing in USM incubators and research parks, and helping companies solve technology application problems. For example, the Maryland Technology Enterprise Institute (MTECH) at the University of Maryland reports a $19.7 B impact on the State since the Institute was created in 1983, with an 8,680 job-creation impact by educating technology entrepreneurs, creating successful technology ventures and connecting Maryland companies to University resources.  Since 1983, this impact on the State’s economic development has cost the University and the State together about $88.8 M to produce the $19.7 B impact. 
The Task Force’s direct economic development initiative goal is to create in or recruit to the State 325 new companies or other entities that bring jobs and value to the State over a ten-year period.  Other entities could include federal government facilities, resurrected local enterprises, foreign entities and non-governmental organizations (NGOs).  The essence of the goal is to enhance the direct economic benefit to the State through USM venture creation programs or other entrepreneurial actions.  This number of companies, 325, is the sum of commitments made by USM universities and research institutes (UMCP and UMB 100 each; UMBC 50; UB 25; and UMBI, UMES, Towson University, Salisbury University and UMCES 10 each).  These substantial commitments were made by each institution after evaluating its capabilities in light of the infrastructure enhancements recommended in this report.  The commitment to this goal by the USM institutions is contingent on the additional infrastructure support requested.

The outcome of achieving this company creation goal would not only be the new companies with the jobs and expanded tax base they would create but also, and perhaps more importantly, the creation of commercialization infrastructure and capability within the USM that would pay enormous dividends in future projects.  This would open a new era for technology development and commercialization within the USM with higher expectations as well as capabilities.  It is an institutionally transformational proposal.

The basic infrastructure expansion recommendations include support for Innovate Maryland and for expanding the Maryland Industrial Partnerships program.  Innovate Maryland, from the USM Regents Technology Commercialization Work Group, increases company formation based on USM technology by extending and expanding venture capital, legal and entrepreneurial resource centers across campuses and across the USM through increased investment in technology commercialization by the State and university. This initiative requires substantial new investment by the State to bring Maryland technology commercialization efforts in line with investments made by other states.  

Innovate Maryland would take on the following focused initiatives: 

· Proof of Concept Funding:  $1.5 M per year to validate 10 to 25 promising technologies each year proposed by USM technology commercialization offices;
· Technology Transfer Offices:  Increases in staff commensurate with comparable research institutions; $1 M per year to support eight to nine people system-wide and $500K per year for patent prosecution;
· Seed/Early Stage Fund:  $500 K per year for administrative costs to be supplemented by angel/venture capital investment sources.

In addition, USM needs funding to extend well-developed entrepreneurial services that are located at one institution to all USM institutions.
· $200 K for the Maryland Intellectual Property Legal Resource Center at the UMB School of Law to expand its services and create a regional office to serve the Washington suburban region and the I-270 technology corridor.

· $2 M to enable MTECH and the Dingman Center at UMCP to provide their full range of services to all USM institutions.  A physical presence will be created in Baltimore.  By staying under the MTECH and Dingman Center umbrellas, these remarkably well developed resources will connect the various campuses to one another while expanding their capabilities individually.  The Venture Accelerator Program at UMCP has proven effective in developing new companies based on research of faculty and students.  It provides business mentoring and coaching by staff members with extensive start-up experience, and will support achieving the 325 new company goal. A new study by the U.S. Economic Development Administration shows that public investments in incubator spinout companies produce twenty times more jobs than community infrastructure projects for the same investment (see Appendix 8).  
The second infrastructure expansion proposal calls for $1 M additional support for the Maryland Industrial Partnerships program (MIPS), a nationally recognized applied research program that links USM researchers with Maryland companies.  The additional MIPS grants will link Maryland companies with researchers across USM institutions.  Since 1983 the MIPS program, the primary source of the MTECH economic impact, has produced a $16.9 B impact, which includes revenues from products to which MIPS research contributed, at a State plus University cost of $38.6 M.  

With a relatively modest investment, these actions will increase the State’s job base and tax revenues, create a more a effective work force, position the USM to be substantially more effective in technology and venture commercialization, and elevate the reputation of the State of Maryland, nationally and internationally, as a center for technology creation and entrepreneurship.  That is, it will help the State to recruit commercial development.  
TEDCO administers a well regarded proof of concept fund and a seed/early stage fund through the TEDCO/University Technology Development Fund and the Maryland Technology Transfer Fund.  Appropriate administrative linkages to the proposed USM proof of concept and seed stage funds should be developed.
The total additional State investment for the direct economic development initiatives and infrastructure advancements is $6.7 M per year, in base budget adjustment, to existing technology and commercialization programs.

Section 3:  Assessment of USM and State’s Infrastructure to Support Translational Research and Economic Development

Translational Research

The State of Maryland and Governor O’Malley have expressed support for translational research in life sciences with the ambitious BIO 2020 Initiative to spend $1.3 B over the next decade.  The proposed Maryland Clean Energy Center may help develop translational research support for that field, which has emerged as a major research thrust of the incoming presidential administration. 
However, other large sectors of the State’s economy, such as information technologies and information security, do not have an organized research focus from the State.  Substantial opportunities exist, such as the movement of the Department of Defense Information Systems Agency and its 4,000 new workers to Ft. Meade.  Aberdeen will be home to a major communications and intelligence network center moving from Ft. Monmouth, New Jersey.  Many information security firms are located in the Baltimore-Washington corridor and the IT industry is facing large scale changes as open source techniques, cloud computing and social capital networks are revolutionizing the industry.
Given these changes and the dominance of the region in information technologies supported by the federal government, a program to organize public, both academic and federal, and private sectors to support translational research in information and security technologies and other technology sectors should be established.  
Technology Transfer

The Commission on the Maryland Model for Funding Higher Education in its December, 2008 report noted the establishment of technology development programs and offices at universities across the country over the last few decades.  Such programs have brought new discoveries from the laboratory bench to the bedside and marketplace, and generated new revenue streams in the process.  
The report notes that:

These tech transfer programs are providing new and useful products, devices, medical diagnostics, and therapeutics for the benefit of the public. Universities benefit because this commercialization results in funds becoming available both to reward these entrepreneurial and highly sought after faculty and to allow for further investment in research programs. Perhaps as importantly for the future, students working alongside these university scientists experience first hand the opportunities and benefits of technology transfer and learn how to carry this out. Because of the financial success of several university technology transfer programs, technology transfer may often be viewed as a potential economic support generator for universities and the State, but in the absence of a financial blockbuster product like Gatorade or Taxol, most technology transfer programs produce minor revenue when compared to the entire university research budget. In fact, just 10 prominent U. S. universities (several of which are in

competitor states, but none unfortunately are in Maryland) account for more than half of all university technology transfer revenue. Maryland has several prominent research universities that have had significant impact in knowledge advancement via scholarly publications, but those institutions have historically ranked below peers in knowledge impact as measured by the translation of that research into new economic activities and startup companies. The early stage nature of the research discoveries and to a lesser extent university culture may play some part in the impact rankings, but a major contributor has been the chronic underfunding of university technology transfer offices.
In summary, while Maryland has several outstanding public and private universities that compare very favorably with institutions in competitor states in garnering external support for research, Maryland’s institutions have historically been less successful in transferring research discoveries to the marketplace. Additionally, while Maryland offers a number of programs and incentives to encourage and support the creation of start-up companies in Maryland, those programs do not provide sufficient support for the technology transfer efforts of Maryland’s major public and private universities.  Clearly, additional investments are needed if higher education in Maryland is to become truly competitive in technology transfer.
The Maryland Technology Development Corporation and the USM jointly produce an assessment for the Maryland General Assembly each year on technology commercialization (see Appendix 9). The metrics derived from the Association of University Technology Managers (AUTM) raw data clearly show that the USM institutions can convert invention disclosures to patent applications and patent applications to licenses.  It demonstrates that start-up companies are generated on a better than equal basis as efficiently as their peers and the AUTM institutions.  However, the value derived from these licenses, measured both directly by licensing income and indirectly using patent reimbursement as a measure of returned value, lags far behind that of both sets of selected peer universities and the AUTM institutions.
The full report shows that outcomes measured by patent reimbursement are proportionately lower and that staffing has not kept pace with rising research expenditures.  At the same time, the metrics show that those employed in technology transfer offices are industrious and are making do with what has been provided to them.  The number of licenses, the conversion of invention disclosures to patents and the formation of start-up companies, and the initiatives of the technology transfer offices highlight this reality.   

The key conclusion reached in this analysis is that the USM devotes substantially less resource to technology transfer, measured both by patent expenditures and staffing, than its peers and that the outcomes reflect this lack of commitment.  For the USM institutions to achieve parity with their peers, the State of Maryland, the USM and individual institutions within USM should invest in technology transfer.
However, the USM institutions are also benchmarking their results against institutions such as the Ivy League University of Pennsylvania and Stanford University, a well-endowed private university, so a reconsideration of the institutions against which USM judges itself should be examined.  The Commission to Study the Maryland Model for Funding Higher Education has recommended a number of competing states to examine. The performance of technology commercialization in these states might be a more appropriate benchmark. 
Section 4:   Funding, Implementation and Coordination Strategies for Maryland Research Centers of Excellence and Economic Development Initiatives
Maryland Research Centers of Excellence

Research centers traditionally have been formed by the university responding to federal and, in some cases, private-sector opportunities.  The State has in limited circumstances helped to form the university-based research centers.  
There are several strategies that the State, USM and individual institutions should consider to support the research centers, including:
· Support the selected Maryland Research Center of Excellence proposals with funding from State sources such as DBED and TEDCO, and direct seed funding from the State, once budget climate improves.
· Link research centers with State research initiatives, such as the proposed Maryland Biotechnology Center for Life Sciences and life science initiatives coming from the BIO 2020 Initiative, the Maryland Clean Energy Center and the USM-DBED Nano-Bio Fund.
· Include support as appropriate from the Governor’s Washington D.C. Office, coordinated with the USM federal affairs office and with the Maryland Congressional delegation, for opportunities coming out of the Obama Administration and Congress. 
· Connect with federal labs, including Ft. Detrick for vaccine, NIST and the Department of Energy for nano-energy, EPA/NOAA for marine biotechnology and DoD for parallel computing initiatives.  Look for linkages to Base Realignment and Closure Commission (BRAC) funding opportunities.
· Develop research center seed funding for appropriate research themes using the $3.5 M Proof of Concept Alliance developed between USM and the U.S. Army Research Lab. Support reauthorization of the Alliance in the upcoming federal fiscal year for additional funding. 
· Respond to existing opportunities for funding from federal sources.  For example, the National Institute of Standards and Technology (NIST) under its Technology Innovation Program (TIP) is currently soliciting white papers to discuss areas of critical national need including civil infrastructure, complex networks and complex systems, energy, ensuring future water supply, manufacturing, nanomaterials/nanotechnology, personalized medicine, and sustainable chemistry.  The deadlines for submission of white papers to TIP are March 9, May 11, and July 13, 2009.  The research center proposals can form the basis for a number of white papers that would fit within the TIP guidelines.  
Maryland Economic Development Initiatives
The Commission to Develop the Maryland Model for Funding Higher Education (Bohanan Commission) earlier this year submitted a report to the Governor and Maryland General Assembly.  It is consistent with this Task Force’s recommendation related to funding USM economic development initiatives, particularly those related to creation of university start-up companies and Innovate Maryland.
The commission recommends that funds received under the funding guidelines

should be used for public and private university based startups, including programs such as entrepreneur in residence to provide resources to increase the creation of Maryland startup companies based on university research.

The commission also encourages the P-20 Leadership Council and the Life Sciences Advisory Board to develop and support consistent recommendations on the role of universities in innovation.  The State should initiate a concerted and coordinated effort to publicize and advocate for the role of university research and development in innovation and economic development thereby fostering the political will needed for substantive change.  Additionally, existing programs in Maryland should be expanded and programs used in other states that foster innovation and technology development should be emulated to help bring university research and development to the marketplace.  Finally, technology transfer activities should be increased by providing intellectual property clinic services and by using technology transfer offices to provide venture startup assistance.
-- From the Recommendations of the Commission to Develop the Maryland Model for Funding Higher Education, pgs. 59-60.
Thus, the State has explicitly endorsed many features of the Innovate Maryland proposal to expand technology commercialization efforts.  Funding for many of the Commission’s recommendations will, by necessity, be delayed but increased investment in technology commercialization has been endorsed as a high State priority.
Meanwhile, other strategies to pursue the economic development initiatives should include:

· Develop technology partnerships between USM and State agencies, such as the Maryland Department of Natural Resources, which has already committed $250 K/year for three years to the Venture Accelerator program at UM to assist start-up companies and technologies that will help improve air and water quality in the Chesapeake Bay area.  Extend this model to other State agencies.

· Strengthen coordination and linkages among student entrepreneurship programs at UM, UMBC, University of Baltimore, UMES and other institutions within the USM; highlight programs during the annual Entrepreneurship Week, sponsored by the Kauffman Foundation, each fall.
· Support the proposed Chesapeake BioTrust that will be funded by DBED to develop USM life science technologies and companies in therapeutics and diagnostics.
· Pursue opportunities for start up companies in Maryland with national and international venture funds at the 2010 National Association of Seed and Venture Funds meeting sponsored by TEDCO and USM.
· Develop technology partnerships in research areas relevant to military bases as BRAC moves resources into Maryland at Ft. Meade and Aberdeen, and as Ft. Detrick expands.  

· Explore opportunities for development of technologies at USM technology transfer offices with the Proof of Concept Alliance.

· Consider development of a Congressionally-chartered federal technology commercialization foundation, as has been recommended by the Association of University Research Parks (AURP), to help unleash more start-ups in the Maryland region, and to provide a mechanism to more efficiently transfer technology (approximately $8 B/year is spent in intramural research administered in federal labs within Maryland; see web link section for AURP report).
· Develop additional support for technology-based small businesses through the State and federally-funded Small Business Development Center Network (SBDC), which assists small business formation and is managed by UM, and is deployed regionally across the State by Towson University, Salisbury University, and Frostburg State University.

· Create international technology commercialization partnerships with the DBED International Affairs Division, the World Trade Center Institute, and embassies, given the proximity of Maryland to the nation’s capital.
· Revise the list of peer technology transfer offices so that USM institutions only compare themselves to other public research universities of similar size and mission in the annual report to the Maryland General Assembly.  

Integration of Task Force Recommendations into Maryland Higher Education Commission (MHEC) State Higher Education Plan Update
The Maryland Higher Education Commission (MHEC) is updating the State’s Higher Education Plan, which is expected to be finalized later in 2009.  We recommend that the Chancellor transmit the Task Force Report to the committee currently updating the plan to incorporate the research and technology commercialization initiatives and strategies into the overall State higher education blueprint.  This will help ensure that the Task Force’s recommendations, as well as the spirit of economic commercialization at the State’s universities are incorporated into a sustained planning document for the State.
Appendices
Appendix 1: Task Force Charge

Appendix 2: Task Force Members and Support Staff

Appendix 3: List of External Reviewers

Appendix 4: Titles of Research Centers of Excellence Submitted to the External Review Panel 

Appendix 5: Scoring Sheet 
Appendix 6: Task Force Meeting Minutes

Appendix 7: Full Proposals for Recommended Maryland Research Centers of Excellence

Appendix 8: Press Release - Business Incubators Are Best Investment of Public Dollars

Appendix 9: 2009 Joint Chairmen’s Report by Maryland Technology Development       Corporation and USM on Technology Commercialization

Web links

Maryland Commission to Develop Model of Funding Higher Education
http://mlis.state.md.us/other/Funding_Higher_Ed/2008FinalReport.pdf
Association of University Research Parks Power of Place
http://www.aurp.net/meet/The_Power_of_Place.pdf
National Institute of Standards and Technology NIST White Papers
www.nist.gov/tip
Department of Natural Resources UM Venture Accelerator Partnership
http://www.va.umd.edu/CBSC_fund/
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