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I. ENGINEERING RESEARCH CENTERS PROGRAM GOALS AND REVIEW CRITERIA
A.  Introduction

The purpose of this document is to provide information to Engineering Research Centers (ERCs) on the goals and key features of the ERC program, guidance to use in achieving the key features, the performance review criteria, and information required for preparation of annual reports and renewal proposals. The required aspects of the annual reports and renewal proposals are to be considered as base line information. Each center is expected to prepare a creative, informative document that will communicate its vision and goals, activities, accomplishments and plans in the best fashion for that center. The review criteria should be used as a guide to the information that reviewers will need to understand and assess a center’s performance, impacts, and plans.

The developmental guidance derives from the ERC Cooperative Agreement and knowledge developed from oversight of ERCs.  The reporting requirements derive from NSF reporting and proposal requirements, the key features of ERCs that each center is expected to address and fulfill, and the terms of the cooperative agreement between NSF and the University.  They also derive from NSF-wide requirements for cost-sharing and financial reporting, plus government-wide requirements under the Government Performance and Results Act (GPRA) that have added specificity to what NSF needs to know and report concerning the activities, outcomes, impacts, management, and funding of all awardees. 

B. Program Goals

The goal of the Engineering Research Centers Program is to educate a globally competitive engineering workforce in an integrated, interdisciplinary research environment where academe and industry join in partnership to advance fundamental engineering knowledge and engineered systems.

C. ERC Key Features

All ERCs share the following key features: 

· Long-term, strategic vision for transforming or next-generation engineered system with the potential to transform or significantly strengthen industry, the service sector, or infrastructure element and society; 

· Strategic plan to deploy a cross-disciplinary team of faculty and students to realize the vision; 

· Cross-disciplinary research program to integrate fundamental and enabling technology research with proof-of-concept testbeds designed to test theory in functioning systems; 

· Education program to team undergraduate and graduate students across disciplines and integrate research findings into curricular materials for students and practitioners; 

· Outreach in research and education to involve college and pre-college students and their faculty and teachers in the ERC to stimulate interest in engineering research, motivate students to study engineering, and  infuse engineering concepts into the pre-college classroom; and 

· Partnership with industry and other practitioners to formulate, evolve, and strengthen the ERC and speed technology transfer.
ERCs require the following resources:

· A Director and other members of a leadership team to guide and manage the center; 

· Integrated institutional configuration that is appropriate to achieve the ERC’s goals;

· A core, cross-disciplinary team of faculty committed to integrating their skills to achieve the ERC's vision and goals; 

· Leadership, faculty, and student teams that are diverse in gender, race, and ethnicity; 

· A management system to organize and deploy the center’s resources to achieve its goals and secure external advice on strategic directions and project selection and assessment; 

· Experimental, computational, and other equipment, facilities, and laboratory space; headquarters space to foster interdisciplinary collaboration and support center-level activities; 

· Academic cash cost sharing plus cash and in-kind support from industry and other sources to leverage substantially NSF's support; and 

· Institutional commitment to facilitate and foster the culture of the ERC.

D. Review Criteria

ERCs are reviewed under the broad scope of the criteria below that govern all NSF peer reviews.

What is the intellectual merit?

How important is the activity to advancing knowledge and understanding within its own field or across different fields?  How well qualified is the team to conduct the project?  To what extent does the activity suggest and explore creative and original concepts?  How well conceived and organized is it?  Is there sufficient access to resources?

What are the broader impacts?

How well does that activity advance discovery and understanding while promoting teaching, training, and learning?  How well does it broaden the participation of underrepresented groups (e.g. gender, ethnicity, disability, geographic, etc.)?  To what extent does it enhance the infrastructure for research and education, such as facilities, instrumentation, networks, and partnerships?  Are the results disseminated broadly to enhance scientific and technological understanding?  What are and may be the benefits to society?

These criteria have been combined with criteria derived from the ERC key features into a matrix of review criteria that reflect performance expectations from start-up through year 10 or 11.  Criteria are provided to define high and low quality performance expectations.  They are attached.  

These criteria will govern the review of the performance and plans of the ERC.  The site visit report will include a summary analysis of performance regarding the intellectual merit and broader impacts of the ERC, a summary SWOT (Strengths, Weaknesses, Opportunities, and Threats) analysis, and an in-depth analysis of the strengths and weaknesses of the key features. As you prepare your report, please reference these criteria to determine relevant information to include in each section of the report.  

II. VISION, SCOPE AND RESOURCES OF AN ERC 

A. Vision and Strategy

An ERC functions with a ten-year vision in a transforming or next-generation technology that can be realized in an engineered system. The system should have the potential to transform or significantly strengthen industrial practices and products, service delivery systems, or the infrastructure.  Broadly defined, an engineered system integrates new devices, processes, components, control algorithms, materials, and/or other enabling technologies to deliver a function. A focus on one or more of these enabling components without their integration into an engineered system is not appropriate for an ERC. Part of the complexity of systems comes from the factors associated with their use in industry and society, including their impacts on the human body or on natural or societal systems. This complexity affects the vision, the strategic plan, the research and education programs, and the composition of the team of faculty and students. It is expected that the vision will evolve as the work of the ERC’s and other researchers impacts the state-of-the-art and technology.

B. Strategic Research Plan

An ERC must demonstrate the capability to plan its research to achieve its goals. The scope of the research encompassed by an ERC spans fundamental inquiries and research and testbeds focused on enabling technology and systems. The plan will include a thorough analysis of the state-of-the-art, specific knowledge gaps, goals/deliverables, and barriers in the way of filling these gaps to achieve these goals.  These barriers guide the selection of the specific research projects and testbeds. A component of the strategic planning process is the development of a diagram showing how the engineered system goals motivate and integrate the major research goals and testbeds. The pathways between the major goals and deliverables and the key research projects and testbeds should be clearly illustrated in a milestone chart.  It is understood that the strategic plan and the milestone chart will evolve with the progress of the center and the field.  The Research Management chapter of the ERC Best Practices Manual at http://www.erc-assoc.org/manual/bp_index.htm contains a discussion of strategic planning in current ERCs.  NSF has no preference for the format of the strategic plan diagram or milestone chart.

C. Research Program

An ERC research program requires the integration of technology-and discovery-motivated research with proof-of-concept testbeds configured to validate the center's systems-level goals and speed technology transfer. Some deliverables will be long term and some will nearer term to meet industry's impending needs. Some reach the market place through spin-off or start-up small firms. The research program organizes a cross-disciplinary set of projects into “thrusts” designed to address the goals and barriers identified in the strategic plan.  Part of the research management challenge is to manage the interface of these projects and thrusts to assure synergy and guard against the ERC degenerating into a collection of individual efforts or independent thrusts. ERCs require teaming among faculty and students, with a significant commitment to involve undergraduate students in research during the academic year.  The team is drawn from the lead university, any core partner universities, and other universities that contribute outreach faculty and students.   The outreach investigators are involved on an as needed basis, given the strategic plan and their performance in assisting the ERC in meeting its goals.  The ERC may also establish a Research Experience for Undergraduate Program using its base support from NSF and other sources or may submit a proposal to NSF or the ERC Program for supplemental funds.  

D. Education Program

A major goal of an ERC's education program is the development of a team-based research culture discussed above. ERCs involve significant numbers of undergraduates in research as a part of their educational experience. They should expose all their students to industrial practice, technological innovation, and engineered systems. ERCs are required to integrate their research findings into courses and course modules for university students and practitioners. If needed, new degree programs, degree options, or certificate programs may be developed as well, but they are not required. All ERCs must implement and evaluate their curricular contributions and disseminate those that are successful beyond the ERC’s lead university and any core partner universities.  In multi-university ERCs, the education mission is to be shared among the lead and core partners universities with shared roles in course and curriculum development and implementation. The students from each partner university should derive educational benefit from the multi-university nature of the Center. 

Starting in FY 2002, all ERCs are required to have pre-college outreach programs. Earlier, this was an optional feature of ERCs. These involve pre-college students and their teachers in the ERC's research and education programs. The purpose of the pre-college outreach is to stimulate student interest in engineering careers and bring engineering concepts into pre-college classrooms.   In addition to core resources devoted to pre-college outreach, ERCs may submit proposals to the NSF education programs focused on for pre-college education or to the ERC Program for a Research Experience for Teachers Program.  

E. Industrial Collaboration

An ERC is required to form partnerships with industry and other user communities, structured by a formal, center-wide membership agreement. Collaboration with industry/practitioners opens channels of communication and exchange of knowledge that strengthens the center's research and education programs, brings knowledge of industrial practice and technological innovation to the students and faculty, and speeds knowledge and technology transfer. Members participate in strategic planning, research, and education. Member firms should be receptive to student and faculty internships and to their employees serving in advisory and mentoring capacities at the ERC. A foreign firm may be a member as long as the firm signs the center’s membership agreement and participates in center activities in the same manner as U.S. firms do. If the ERC is multi-institutional, the firms must participate as members of the whole ERC, not as campus-level affiliates.

Membership agreements specify the terms, fees, and benefits of membership and the ERC's intellectual property policies. Generally, there are sliding scales of fees geared to large, medium, and small-scale firms. Member firms pay cash membership fees, which are pooled at the center level for allocation at the discretion of the Director and her/his advisors to projects that fulfill the goals of the center. Thus membership fee funds must go entirely to core projects, not specific projects that a member firm wants for its own benefit. Funding for such sponsored projects may be provided to the center in addition to membership fees as discussed below, but not as a substitute for some or all of the fee amount. Member firms may also provide in-kind and sponsored project support in addition to membership fees.  If this support is provided directly to the ERC, it is considered direct support from industry.  If it is provided to an ERC faculty member’s department, it is considered associated project support and is classified as indirect support.  

Each ERC has an Industrial Advisory Board (IAB), comprised of representatives of some or all the members, to advise the Director and her/his leadership team on the ERC's strategic planning, research, and education programs. The IAB meets twice a year. 

In addition to member firms, some ERCs allow participation by non-member firms that provide center-affiliated faculty with funding for sponsored projects that are under the scope of the strategic plan of the center. The rights of access of these affiliated firms to the ERC and its intellectual property are typically restricted to those associated with the sponsored projects.  

The Industrial Collaboration chapter of the ERC Best Practices Manual  (http://www.erc-assoc.org/manual/bp_ch5.htm) is an excellent source of information on the scope of fully developed ERC industrial partnerships.   It usually takes a few years to develop the scope and scale of these partnerships as described in this chapter, especially for ERCs focused on transforming, potentially revolutionary technology and systems. 

F. Institutional Configuration

ERCs are single university or multi-university efforts. Multi-university ERCs are expected to have a lead university and a manageable number of core partner universities that function as an integrated whole, with shared research, education, and industrial collaboration programs. Multi-university ERCs develop agreements among the partners, which specify the responsibilities and obligations. If the ERC is configured in the multi-university mode, the lead university accepts the overall management and financial responsibility for the center. The lead university receives funds from NSF and other sources, and disperses them to the core partner universities based on their respective roles in the strategic plan and their performance. 

All ERCs, whether single or multi-university, are required to involve a limited number of faculty, other investigators, teachers, and students from non-core institutions in their research and education programs as discussed above. This outreach must be budgeted for and the specific intellectual contributions to the ERC must be identified in the report/renewal proposal. The lead university receives funds from NSF and other sources, and disperses them to the outreach universities based on the respective roles of their faculty in the strategic plan and their performance.  Foreign faculty and staff from federal laboratories can be part of this outreach. However, NSF funds may not support the federal laboratory staff and may not support the foreign faculty for work that is not performed on site in the U.S. at the lead university or one of the core partner universities. It is expected that these outreach affiliations will change over time according to the needs of the center.  In addition to paid outreach affiliations, most ERCs have unpaid outreach collaborations as well.  

G. Leadership Team, Management, and Organization

Each ERC must include the following members of its leadership and management teams who are responsible for fulfilling the vision and goals of the ERC: 

· The Center Director, a faculty member and the NSF Principal Investigator (PI), responsible for leading the ERC and administering the award in accordance with the terms and conditions of the Cooperative Agreement issued by the NSF in the event of an award; 

· Deputy or Associate Director(s), also faculty, sharing the leadership responsibility; 

· Faculty members, responsible for leading and managing the research thrusts; 

· Administrative Director, responsible for management and administration; 

· Industrial Liaison Officer, responsible for developing and coordinating industrial involvement, industrial support, and technology transfer; 

· Education Program Director, responsible for curriculum development and educational outreach; 

· Student Leadership Council (SLC), responsible for coordinating student activities;

· An external advisory board of experts in the field and an Industrial Advisory Board of ERC member companies who advise the Director; 

· Internal academic policy board(s) to coordinate the ERC with departmental and university leaders. 

The Director is responsible for allocation of direct support to the ERC and determination of associate projects to be included in the total portfolio of ERC projects.  This responsibility also includes gaining input from the ERC team members and the ERC’s outside advisory committees regarding the quality of the projects vis-a-vis the state-of-the-art and their relevance to meeting the ERC’s goals.  The final decision rests with the Director. 

The ERC must report to the Dean of Engineering of the lead institution, who is advised by a Council of Deans in a multi-university ERC, and works in collaboration with other Deans in an ERC that involves faculty from outside the Engineering School. 

The ERC Program requires that the SLC and the IAB conduct annual SWOT (Strengths, Weaknesses, Opportunities, and Threats) analyses.  The outcome is communicated to the Director and the ERC’s management team and to the NSF site review team during annual and renewal reviews.  The purpose is to gain input from the “customers” of the ERC about how well it is fulfilling the goals of the ERC Program. 

The Administrative Director of an ERC is responsible for management systems for administrative and financial management, as well as information systems for data and other information needed in reporting and self-assessments.  The administrative manager is also responsible for supporting the ERC during the preparation for the annual NSF site visits and during the actual visits as well as other visiting groups. The role of the Administrative Director is critical in an ERC because of its administrative complexity.  The Administrative Management chapter of the Best Practices Manual at (http://www.erc-assoc.org/manual/bp_ch6.htm) provides useful information concerning the complex administrative issues confronting an ERC. 

H. Diversity 

NSF expects the leadership, faculty, and students involved in an ERC to be diverse in gender, race, and ethnicity. This diversity is expected of the participants from the lead and any core partner institutions; and, it may be enhanced through affiliations with minority and women’s institutions, either as core partners or outreach affiliates. 

I. Experimental Equipment and Center Headquarters Infrastructure

An ERC is expected to have access to sufficient experimental equipment to carry out its research.  It is also required to have central headquarters to house its staff, provide meeting space and enable the collaboration of faculty and students across laboratory and departmental lines. A multi-university ERC is expected to make effective use of distance communication technology.  

J. Total Support

NSF requires cash cost sharing to be provided from non-federal sources by the lead institution; and, for a multi-university ERC, by any or all of the core partner institutions. The value of headquarters space is not considered cost sharing or leverage.  ERCs also are required to have cash support from industry in the form of membership fees and most have sponsored project support provided directly to the center.  Some also receive in-kind support from industry and most receive additional support from other federal agencies. Some receive support from state and local government, other parts of NSF, or private foundations. Total support to ERCs may also include funds provided by associated grants and contracts (indirect support) that goes directly to an ERC faculty member’s department for projects that are under the scope of the ERC’s strategic plan.  

K. Institutional Commitment

To be successful, ERCs require a commitment from their lead and any core partner institutions to have policies that facilitate their cross-disciplinary, industrially oriented culture and facilitate technology transfer as well as the cooperation of the head of departments that support the faculty involved in the ERC.  

III. GENERAL REPORT REQUIREMENTS

A. Report Scope
The purpose of the report/renewal proposal is to communicate the ERC’s vision, achievements, and plans in research, education, industrial collaboration, technology transfer, and its supporting resources through information pertinent to the attached ERC review criteria. The scope of the center is expected to be all the activities supported by the center’s direct and indirect support (reported in Data Base Tables 9 and 10), therefore:

•
ERC base award and any supplements and special-purpose awards from the ERC Program; 

•
Other direct support to the center from all other sources; and

•
Indirect support to the center through associated grants and contracts awarded to departments of ERC faculty for work that is expressly under the scope of the center’s strategic plan.

Reminder – NSF requires that a separate annual report be submitted via FastLane for each special-purpose standard award received by the ERC from NSF outside the cooperative agreement.   

Please follow the outline below, as it parallels the structure of the criteria that reviewers will use to judge the performance of your center. It is up to you how to handle the narrative, lay out the content, and present the information in tables, graphs, and charts of your design.  The information in the required tables should be presented using the format of those tables.  The purpose is for you to develop a report that tells the story of your center’s accomplishments and plans in a manner that best suits your center and your field.  

B. Volumes  

Volume I, which contains the body of the report/renewal proposal, may not exceed 75 pages of text, including tables, charts, graphs, figures, but excluding references cited, NSF Forms, and appendices.  Volume I must be organized according to the outline below and must include the required appendices. To assist the reader, define any acronyms the first time that they are used in the text.  Special terms should be defined in a separate glossary added as Appendix I in Volume I.  Details for Volume I are in Section II.6.J.

Volume II contains:  (a) list of all supplements and special-purpose awards to the center from the ERC Program; (b) organized by thrust, 2-3 page detailed project summaries for all projects funded by direct support to the center and by indirect support to an ERC faculty member’s department as associated grants and contracts that are under the scope of the center’s strategic plan that are non-proprietary; (c) a bibliography of publications; and (d) 2-page biographical sketches of the ERC faculty and  leadership team per instructions in the NSF’s Grant Proposal Guide (GPG), NSF 01-2, available on the NSF home page at   http://www.nsf.gov/cgi-bin/getpub?gpg .  

Each project summary should include:  (1) a statement of project goals (what the work is intended to accomplish); (2)  its role in support of the strategic plan; (3) a discussion of methodology used; (4) a short description of achievements in previous years and more detail on accomplishments in the past year; (5) other relevant work being conducted within and outside of the ERC and how this project is different; (6) plans for the next year for an annual report or the next five years for a renewal proposal; (7) expected milestones for the project; (8) deliverables; (9) member company benefits; and (10) names of ERC team members associated with the project (project leader, other faculty and their departments, students from undergraduate through postdoctoral) and industrial participants.  Be sure to include a project summary for each ERC Program supplementary and special-purpose award.

Assemble Volume II as follows:

· Table of Contents;

· List of Supplements and Special-Purpose Awards from the ERC Program;


· Project Descriptions, organized according to the thrust structure of the research program;


· Bibliography of Publications  (Include only publications in print at the time of submission of the report/renewal proposal and do not include manuscripts in preparation, in review, or awaiting publication.); 

· Biographical Sketches.


C.  Standard Indicators Data Base Tables 

Prior to the development of the report/renewal proposal, please study the documentation accompanying the ERC Program Data Base of Indicators of Activity and Performance.  Twelve standard tables from the Data Base, available at the ERC Program’s data base contractor’s World Wide Web site (http://www.qrc.com/nsf/eng/erc/login.htm) should be inserted at appropriate locations in the report/renewal proposal as indicated in this document.   The data base will generate pre-formatted tables suitable for inclusion in the report/renewal proposal.  Other information pertinent to the ERC's performance can be added to the required tables, such as another type of supporter or participant. If the report/renewal proposal includes other tables and charts, please retain the numbers of the required tables and number the inserted tables as Table 2a, etc. 

D. Production

Use only standard letter-sized paper, one-inch margins, font size 12 point, and single spacing.  One-or two-column text may be used.  Tables, figures, and charts should be inserted in appropriate places in the text, not at the end.   If tabs are provided to mark the different sections of the report, label with the names of the sections, not numbers.

To reduce the size of the report/renewal proposal, use both sides of a page when producing copies of your report/renewal proposal.  If a color illustration bleeds through the page, you may use a one-sided page.  Keep the original as an unbound, one-sided copy.  

Produce: (a) 20 copies, two-sided, securely bound along the entire left side, as NSF will not accept loose pages stapled or tied with a band; and (b) 5 copies of a CD-ROM containing Volumes I of your report/renewal proposal as PDF files for NSF use.

E. Submission  

Put the 20 copies of the report/renewal proposal, the CD-ROMs, and the original unbound signed copy of the report/renewal proposal in a package clearly marked “Annual Report, Not a Proposal,” (for annual reports) and “Renewal Proposal” for (renewal proposals) and mail to:

Darlene Suggs, Senior Program Assistant 

Engineering Research Centers Program 

Division of Engineering Education and Centers, Suite 585

National Science Foundation

4201 Wilson Boulevard 

Arlington, VA 22230

Phone:  (703) 292-8381

Facsimile:  (703) 292-9051

Email: dsuggs@nsf.gov
The report/renewal proposal must arrive at NSF at least 12 weeks before the annual award funding date and four weeks before a scheduled site visit.

IV.  VOLUME ONE

Volume One contains a combination of ERC-specific components and standard NSF forms.  While all numbered items in subsection 6 below are required in the order presented, the way in which the text is presented and the placement of the tables and charts in each section of the report/renewal proposal is up to each center.  

F.  Section Order

1. Cover Pages -- The ERC's own cover page should be the cover page of the report/renewal proposal.  It should include the title of the Center, followed by "an Engineering Research Center" if that is not in the title; next it should list the lead and any core partner institutions involved, the names of the Director and Deputy Director; indicate the year of the annual report, i.e. first annual report, etc. or the renewal proposed, i.e. third or sixth-year renewal proposal; the date of the report/renewal proposal; finally include the cooperative agreement number.  The official NSF cover page should follow this.  


2. Supplementary Information/NSF Forms

3. Project Summary – (A one-page summary of the goals, programs, and achievements of the ERC) It should be written in the third person, and be understood by an educated lay audience.  NSF should be able to use the narrative in documents for the public without having to rewrite it or request clarification from the Center before using it.

4. List of All ERC Faculty during the Current and Next Reporting Period -- Provide a list of faculty carrying out projects under the scope of the ERC’s strategic plan using either funds provided directly to the Center or funds provided directly to the faculty members for associated projects, according to the instructions in the Report Scope section above.  Organize the list by institution, starting with the lead institution, followed by any core partner institutions.  Include faculty from outreach institutions involved in projects that are paid for by the ERC or where there is no exchange of funds but the project is still under the scope of the ERC’s strategic plan.  The purpose of the inclusion of the latter is to assist with determination of potential conflicts-of-interest for reviewers.   Under each university heading, list the names and departmental affiliations of the Director and Deputy or Associate Director(s), followed by thrust leaders, other members of the leadership team, and faculty responsible for projects carried out under the scope ERC's strategic plan.  

5. List of ERC External Advisory Committees and Members -- Provide the name of the committee(s) and the names of the members, their titles, and institutional affiliations.

6. Table of Contents 


a. Systems Vision/Value Added and Broader Impacts of the Center

(1)  Systems Vision

(2) Value Added Discussion

b.  Strategic Research Plan and Research Program 

(1) Strategic Research Plan

(2) Research Program (Thrust Level)
c.  Education and Educational Outreach

d.  Industrial/Practitioner Collaboration and Technology Transfer
e. Strategic Resource and Management Plan

(1) Institutional Configuration, Leadership, Team,  Equipment and Space

(2) Management Systems and University Partnership


(3) Financial Support and Budget Allocations



f. Budget Requests 
g. References Cited
Volume I, Appendix I: Glossary 

Volume I, Appendix II: Include the following items:

(1) ERC’s Current Center-Wide Industrial/Practitioner Membership Agreement

(2) ERC’s Intellectual Property Agreement (if not part of the Generic Industrial/Practitioner Membership Agreement)  

(3) Certification of the Industry/Practitioner Membership by the Awardee Authorized Organizational Representative

(4) Certification of Cumulative and Current Cost Sharing by the Awardee Authorized Organizational Representative

(5) Written Conflict-of-Interest Policy and Certification by an Authorized Organizational Representative of the Policy’s Enforcement

Volume I, Appendix III: Current and Pending Support for the members of the ERC’s leadership team.  

G. Guidelines for Preparing the Body of Volume One

The sections below for Volume I contain only requirements that are pertinent to each section; they do not provide guidance on the full text and other information the ERC may choose to include. That should be prepared in reference to the review criteria.  For renewal proposals, provide trend charts on diversity, total support, and the number of member firms that.  For third-year renewal proposals, include data for the current year and each of the two previous years; for sixth-year renewal proposals, include data for the current year and each of the two previous years.  The text should be prepared to provide information for NSF and the reviewers to assess the quality of the ERC’s progress and plans according to the review criteria above.  

1. Systems Vision/Value Added and Broader Impacts of Center

a. Systems Vision

The systems vision statement should be short and clear, focusing the reader on the systems level goal, what is lacking now without it, how industry/practice will be strengthened or transformed by its realization, and why that is important for society in general.

Include in this section, the ERC’s response to major weaknesses and any threats regarding the vision resulting from the SWOT analysis in the prior annual or renewal review.
b. Value Added and Broader Impacts

Include a brief summarizing statement of the overall value added by the ERC since its inception and its broader impacts, with clear indications of last year’s accomplishments.  

Include a few bulleted paragraphs that contain short summary statements of the ERC’s major achievements in research, technology, and education and their impacts as described below. Write the paragraphs in a style that is written for the educated reader, as they may be "transported" from the report/ renewal proposal to ERC Program documents, the NSF Budget, or NSF speeches.  These should be organized by the following headings.  Achievements should be included for the last two or three years, depending on the age of the center, and those for the last year should be marked as such. 

· Major accomplishments in knowledge advancement.  Include in each bulleted paragraph:  what was accomplished, why it was significant, implications it has for future research, and any impact it has had, e.g. opened new research directions, led to new collaborations, etc.  If the advance has led one or more firms to change their internal research strategy or revise production systems or product lines without technology advances occurring at the ERC, indicate the impact on the firm and try to give a reasonable estimate of dollar amount of the impact if possible.

· Major accomplishments in technology advancements.  Include in each bulleted paragraph:  what was accomplished, why it was significant, and the impact it has had to date.  If the achievement includes a transfer to industry or practitioners that has affected their operations, processes, or product lines, try to give a reasonable estimate of the dollar impact in terms of cost savings for processes or enabling technology, gross sales, or market potential for new product lines.  If the achievement involves a transfer to a spin-off firm, note that as well, including the name of the firm and the relevant product line. 

· Major education or educational outreach accomplishments.  These should be for all levels of education including pre-college.  Indicate what was achieved, where these innovations were implemented, with enrollments for any degree programs, and their educational impact.

This section will include Data Base Table 1: Quantifiable Outputs.  All table requirements come from the ERC Indicators Data Base tables. 

Prepare and insert Table 1A: Benchmarking the ERC.  This table contains three sets of data: (1) averages for centers of the same age reported in the prior year to the ERC Data Base; (2) averages for all ERCs reported in the prior year to the ERC Data Base; (3) your Center’s current data.  The insertion of the current year’s data from Data Base Tables 1, 3, 4, 7 included in the current year’s report/ renewal proposal will bring your information and the table up to date. The ERC Program will provide each ERC with the appropriate template for inserting the current year data, as referenced under General Reporting Requirements, section (c).   

2.  Strategic Research Plan and Research Program

This section describes the ERC's strategic research plan and provides summary information on its research program.  Research outreach should be included in this section.  Detailed thrust-level information will be provided in Section C and project-level information will be provided in Volume II. Summarize results from the previous three years, or fewer if the Center is less than four years old, with more detail for the last year and plans for the proposed year(s).

a. Strategic Research Plan

Include a figure or figures that illustrate how the systems-levels goals of the ERC motivate and integrate fundamental, enabling technology, and systems-level research, as well as proof-of-concept testbeds, to deliver knowledge and technology.  This section also should include a milestone chart that depicts major goals and deliverables over the 10-11 year time frame of the ERC’s time under NSF support.   

This portion of the section should provide the reader with a transition from the overview of the strategic plan, above, to the structure of the research program into thrusts or groupings of projects.  Specifically indicate the role in the strategic plan of major projects supported by direct or associated project funds per definitions in Date Base Tables 9 (Direct Sources of Support) and 10 (Indirect Sources of Support:  Associated Grants and Contracts).

Include in this section, the ERC’s response to major weaknesses and any threats regarding the strategic plan resulting from the SWOT analysis in the prior annual or renewal review.  

b.  Research Program (Thrust Level)

Provide historical context with a summary of the previous three years, or fewer if the Center is less than four years old and more detail for the present year, plus plans for the proposed year(s).

Discuss how the thrust, through its constituent projects, contributes to the center’s strategic plan and achieving the center’s goals.  Specifically indicate for major projects supported by direct support to the ERC how they contribute to the research program.  In addition, specifically indicate how each project classified in Table 2 as an associated project (i.e., its funding does not go to the center) but not discussed above in the context of the Strategic Research Plan contributes to the research program.   What is desired is a one-two sentence description of the contribution of each project, inserted in the appropriate section of the thrust description, to show the connections of the associated projects to the overall plan.

Insert Data Base Table 2:  Research Program Organization Effort.

Discuss research outreach outside of the ERC to expand the research collaborations beyond the ERC lead and core partner institutions.

Include in each thrust’s section, the ERC’s response to major weaknesses and any threats regarding the thrust resulting from the SWOT analysis in the prior annual or renewal review.  

3.  Education and Educational Outreach

Provide information on the education strategy and the achievements of the education program.  Educational outreach should be discussed in this section.  Provide historical context with a summary of the previous three years, or fewer if the Center is less than four years old and more detail for the present year, plus plans for the proposed year(s).

Insert Data Base Table 3:  Education Program Participants

Include in this section, the ERC’s response to major weaknesses and any threats regarding the education and educational outreach programs resulting from the SWOT analysis in the prior annual or renewal review.  

4. Industrial/Practitioner Collaboration and Technology Transfer 

Provide historical context with a summary of the previous three years, or fewer if the center is less than four years old and more detail for the present year, plus plans for the proposed year(s).

Insert Indicators Data Base Table 4:  Current Membership, Affiliate, and Contributing Organizations and Table 5:  Lifetime Membership History

Include in Appendix II of Volume I a certified list of member companies that have signed the ERC’s center-wide membership agreement and provided their fee to the ERC during the reporting year.  This list must be certified for accuracy by the Awardee Authorized Organizational Representative.  

Include in this section, the ERC’s response to major weaknesses and any threats regarding industrial collaboration and technology transfer resulting from the SWOT analysis in the prior annual or renewal review.  

5. Strategic Resource and Management Plan

Provide historical context with a summary of the previous three years, or fewer if the Center is less than four years old and more detail for the present year, plus plans for the proposed year(s).  This section should provide the reader with information on the size, sources, and deployment of resources to achieve the ERC’s vision, goals, and strategic plan. Discuss financial support strategy for the future, but do not provide any future support projections beyond what are included in Tables 9 and 10.  If the Center is in the sixth year or higher, discuss the strategy for self-sufficiency after the term of NSF support is completed.

The required Data Base tables to be included in this section are listed below, but the ERC is encouraged to use additional means of communicating this quantitative information.   

Include in the following sections, the ERC’s response to major weaknesses and any threats regarding the resource planning and management resulting from the SWOT analysis in the prior annual or renewal review.  

a. Institutional Configuration, Leadership, Team, Diversity, Equipment and Space 

Insert Data Base Table 6: Institutions Executing the ERC’s Research, Technology Transfer, Education and Outreach Functions and  Table 7:  ERC Personnel.

All demographic information is derived from the information in Data Base Table 3:  Education Program Participants and Table 7:  ERC Personnel. 

b. Management Systems and University Partnership

Include an organizational chart.

c. Financial Support and Budget Allocations

Insert and discuss Data Base Table 8:  Functional Budget (Current Year).

Discuss the balance between direct support (i.e., reported in Table 9) and indirect support (i.e., reported in Table 10) and the impact of that balance on the ERC.  Provide information on major donations of cash, facilities, buildings, or shared equipment, as well as major expenditures in the past year (two or three years if this is a renewal proposal) not discussed elsewhere in the report/renewal proposal.  

Insert Data Base Table 9:  Direct Sources of Support

Insert Table 10:  Indirect Support -- Associated Grants and Contracts to Center Faculty

NOTE:  Include in Table 10 only those associated grant and contract projects that are under the scope of the strategic plan and whose specific connection and contribution to the strategic plan is detailed the Strategic Research Plan and Research Program  sections above.  Associated projects that do not receive all of their funding in one year must be reported in the report/renewal proposal every year in which the funding is included in Table 10.

Insert Data Base Table 11: Annual Expenditures and Current Year Budget and Table 12:    Modes of Financial Support by Industry and Other Practitioner Organizations.

Provide details of cost sharing.  The cost sharing commitment does not apply to supplements or other special awards.  All cost sharing must be provided from non-Federal sources.  

Regarding actual provision of cost sharing, for annual reports and renewal proposals, provide a table in this section showing the committed cost sharing, based on the original proposal or the last renewal proposal and the cooperative agreement, by the lead institution; and, for a multi-university ERC, by any of the core partner institutions and the actual amounts delivered during the current year and separately for each of the prior years of operation as an ERC.  For a multi-university ERC, this table should include information that shows separately the amounts committed and actually delivered by the lead institution; and for a multi-university ERC, by any or all of the core partner institutions that committed cost sharing in the pre-award proposal or a previous renewal proposal.  If the projected annual cost sharing has not been met, provide a plan to meet it by the end of the five-year award period. This table must be certified by the Awardee’s Authorized Organizational Representative and the certification must be placed in Appendix II of Volume I.  Make certain that this section of the annual report and the cost sharing amount placed on line M of the NSF budget form (NSF form 1030) reflect the center’s cost sharing requirements specified in your cooperative agreement.

Regarding commitment for cost sharing in a renewal proposal, there should be an additional table showing proposed cost sharing commitments.  Structure the table according to the instructions above.  It will provide the cost sharing amounts for the next five years committed by the lead institution; and for a multi-university ERC, by any or all of the core partner institutions.  There should be a cumulative summary statement at the end of the table for the five-year total for each institution and across all institutions.   

d.  Budget Requests

For an annual report, provide a budget request for the next year.  For a renewal proposal, provide budget requests for each of the years of support requested and a summary of the total support requested.  For sixth-year renewal proposals, the request for the last two years of support will be phased down at the rate of 67 percent of the prior year. The actual level of phased-down support will depend upon performance and availability of funds.  Use the required NSF budget forms.   

Centers with core partners and other ongoing subawardees should include a proposed year budget for each subawardee.  If the center is adding a subawardee, provide all future outyear budgets.  According to the center’s present five-year cooperative agreement, a center may include in its modified total direct cost base for the five years only the first $25,000 of each subaward, regardless of the length or size of a subaward.+-
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