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Introduction: Strategic Planning in a Changing Landscape

Changing technological, economic and social forces combine to accelerate the pace of discovery, transforming science and engineering landscapes and opening entirely new territory for exploration.  The creation of knowledge takes place in a dynamic, complex and competitive international environment.   

[image: image2.png]


[image: image3.wmf] 

Discovery

 

Learning

 

Research Infrastructure

 

Stewardship

 

Already visible on the horizon are path-breaking new avenues for investigation that were unimaginable only a few years ago. Building on decades of fundamental research, we are now poised to create models of complex systems across multiple disciplines and scales. This research may lead to a new understanding of systems ranging from how networks of cells communicate, how species interactions create our biosphere, how simple interactions collectively yield complex social behavior, and how basic physical forces power atmospheric and oceanic movements.  The path-breaking new avenues of science are increasingly global and of significant societal importance.  Their investigation will require new generations of globally-engaged researchers working together on issues such as the origins and spread of emerging infectious diseases; forecasting, preparation for, and response to natural hazards; and the development of alternative energy technologies.  
The very conduct of science and engineering is changing, thanks in large part to the expansion of networked cyberinfrastructure and to new techniques and technologies that enable observations of unprecedented quality, detail, and scope.  New modes of conducting science employ revolutionary new sensor systems; involve massive databases, digital libraries, unique visualization environments, and complex computational models; and utilize exciting new research tools such as genomic sequencing, materials processing at nano-scales, and single-molecule chemistry.  These advances have not only made it possible to reach the frontier faster, they have also increased by orders of magnitude the levels of complexity open to exploration and experimentation.  Despite the unprecedented nature of these transformations, change of even greater magnitude is likely as tools and technologies continue to progress.
Evolving in concert with these new tools are different ways of working within science and engineering, particularly collaboration across multidisciplinary, often international teams.  The convergence of disciplines and the cross-fertilization that characterizes contemporary science and engineering have made collaboration a centerpiece of the science and engineering enterprise.  The Internet has made it a reality on scales from the local to the global and an integrated cyberinfrastructure will be of ever-increasing significance for any nation that aspires to reap the benefits of new knowledge and innovation in the future.  Discovery increasingly requires the expertise of individuals from different disciplines and with diverse perspectives, working together, to accommodate the extraordinary complexity of today’s science and engineering challenges. Cooperation is often essential to meeting the grand scientific challenges of our era—those overarching goals that require a concerted, large-scale effort.  

The changes brought about by revolutionary discoveries and technologies are also altering the global economic and social landscape.  Nations worldwide recognize that frontier research and innovation are powerful forces for economic growth and social prosperity.  This awareness is raising aspirations and shifting science, engineering and technology from the periphery into the mainstream of policy attention and action.  Many other nations are building economic momentum through increasing investments in research and development and a growing science and engineering workforce.  

To maintain its position at the forefront of discovery and innovation, the U.S. has made a commitment to double its funding for physical science and engineering basic research over the next decade.  

Science, technology, engineering and mathematics education at all levels will continue to benefit from new technologies, such as information and communications technologies and their potential for more engaging and inclusive learning and discovery. Access to interactive data sets, simulations, and up-to-date research results as well as interactions with active researchers have increased rapidly in K-12 classrooms. More and more often, participation in research is an integral feature of all levels of formal and informal education, from hands-on activities in kindergarten to public participation in research sample collection.  Scientists and educators are working collaboratively to increase the effectiveness of pre-college math and science education.  As these and other practices take root, they are likely to transform education research and practice in ways that are not yet well understood.
Changing demographics in the U.S. have raised concerns about the capacity of the science and engineering workforce to meet future challenges.  The current science and engineering workforce is aging, and women and minorities remain underrepresented in science and engineering professions. Some regions of the country have not yet developed the critical mass of research and innovation capacity that can propel them into the knowledge economy.  

The U.S. has long benefited from an open-door policy that welcomes talent from abroad.  Other nations are now adopting this policy, as well as providing incentives for students to pursue their education at home or return from abroad.  Such policies are likely to put additional pressure on the U.S. science and engineering workforce.   

Responding to these changes is a formidable challenge.  The National Science Foundation’s strategic plan and goals address both the opportunities and the challenges presented, and poise NSF as a change agent to positively affect this dynamic environment.  The strategic goals provide an overarching framework for progress in fundamental research and education that leaves ample room for experimentation and adaptation to changing circumstances, while the plans for future investments look toward and beyond today’s horizons.   NSF aims to nurture a vibrant and innovative science and engineering enterprise necessary to sustain a vital and competitive U.S. economy, and to stimulate broader participation in this enterprise throughout the nation.  

I. Investing in America’s Future

NSF invests in the best ideas generated by scientists, engineers and educators working at the frontiers of knowledge, and across all fields of research and education.  Our mission, vision, goals, and objectives are designed to maintain and strengthen the vitality of the U.S. science and engineering enterprise.                            
A. Mission 

To promote the progress of science; to advance the national health, prosperity, and welfare; to secure the national defense; and for other purposes (NSF Act of 1950).
This mandate continues to guide and inspire our work to advance the frontiers of science and engineering in a rapidly changing world.  
B. Vision 
NSF Advances the Frontiers of Knowledge, Promotes Innovation, and Inspires the next generation of Scientists and Engineers For a Brighter Future. 

C. Strategic Goals  
The four goals adopted by the National Science Foundation establish an integrated strategy to deliver new knowledge at the frontiers and meet vital national needs. They are derived from the strategic priorities established by the National Science Board 2020 Vision for the National Science Foundation. 
Discovery – Foster research at the frontiers of knowledge, emphasizing areas of greatest opportunity and potential benefit, and establishing the nation as a global leader in fundamental and transformative science and engineering.

Learning – Cultivate a world-class science and engineering workforce, and expand the scientific literacy of all citizens. 

Research Infrastructure – Build the nation’s research capability through critical investments in advanced instrumentation, facilities, cyberinfrastructure, and experimental tools. 
Stewardship – Support excellence in science and engineering research and education through a capable and responsive organization.  

D. Objectives

NSF has identified two crosscutting objectives that apply to each goal and are essential to advancing the mission and vision.  They also provide the basis for evaluating our success. 
· To Inspire and Transform.  
NSF promotes revolutionary and distinctive capabilities--those innovations in research and education that move discovery well beyond the frontiers of current knowledge.  NSF aims to recognize this potential for transformation in the science and engineering community and provide the creative spark to ignite it. 

NSF looks for the same creative spark in young people, and develops pathways to connect them to the frontiers of discovery and jump-start their entry into the science and engineering workforce.  

NSF supports the creation of infrastructure that gives researchers access to new territory impossible to explore without it, including multi-dimensional and distributed instruments and facilities, and comprehensive, next-generation cyberinfrastructure. 

NSF aims to be a pathfinder in administration and management, creating organizational structures and learning environments that serve as models for research agencies around the world.

In all its activities, NSF endeavors to communicate the wonder of exploration, the awe of discovery and the beauty of science and engineering. 
· To Grow and Develop.   
NSF aims to foster and strengthen fundamental research across the full spectrum of science and engineering.  These efforts are particularly important for fields that receive little support from other sources.  NSF ensures the health of these fields as they grow, develop, and eventually converge into new disciplines.  
NSF is an agent of continuity and change as a hub within an extended network of schools, colleges, universities; professional associations; other research foundations and agencies; and small and large businesses—all engaged in science and engineering research and education.  We encourage this broad array of institutions, in all locations throughout the nation, and from every sector, to participate fully in the nation’s science and engineering enterprise. NSF also aims to broaden participation by drawing on all of the nation’s talent. 
NSF is also the principal source of support for investigations to improve science and engineering education from early childhood through graduate studies, and for research that develops models for teaching and learning in the classroom. Through its research funding, NSF supplies instrumentation and laboratory equipment to community colleges, four-year colleges, and universities across the nation.  

NSF aims to be a learning organization that encourages, rewards and values the contributions of talented people.  

E. Core Values 

The NSF core values are essential and enduring tenets that influence how everyone in the organization thinks and acts.  The distinctive culture they generate gives NSF its integrity and unique character.  At NSF, we are

· Visionary: imagining the future, working at the frontier, realizing the full potential of people, furthering promising ideas wherever and whenever they arise, and encouraging creativity and initiative.  

· Dedicated to Excellence: continually improving our ability to identify opportunities; optimally invest the resources entrusted to us; manage a diverse, capable, motivated organization; reward accomplishment; and share our best insights with others.

· Broadly Inclusive: seeking and accommodating contributions from all sources; serving scientists, engineers, educators, students, and the public across the country and around the world; and exploring every opportunity for partnership and participation.  

· Accountable: operating with integrity and transparency, maintaining quality and relevance in administration, management and oversight.  
II. Priorities for Investment

NSF establishes well-defined priorities to allocate investment funds and internal resources effectively.  The priority-setting process draws upon contributions from a broad cross section of the science and engineering community, as well as NSF Advisory Committees.  The overall strategic goals and objectives are set by our leadership, with additional guidance from the Administration and Congress.  Priorities may reflect emerging opportunities of great promise, address pressing challenges, or respond to critical national needs. They may encompass all NSF activities and require sustained levels of investment over many years, or they may be more narrowly focused and change from year to year as promising opportunities arise.   

A. Criteria For Investment

Based on its strategic goals and objectives, NSF identifies areas for future investments by balancing a variety of considerations. 

· Appropriateness for NSF:   Align with NSF’s mission, vision, goals, and objectives.  Deciding factors include whether investments lie within the bounds established by the NSF strategic plan, effectively address multiple goals, and do not duplicate the efforts of other agencies or institutions.

· Integration of Research with Education: Investments should create bonds between learning and inquiry. Deciding factors include whether investments present a rich environment for encouraging future scientists, engineers, and educators and provide for teachers and students to participate in research activities at the K-12 and undergraduate levels as well as graduate and postdoctoral levels.

· Potential for Impact:  Promote ideas that are intellectually compelling, innovative, and imaginative. Deciding factors include the extent to which investments may transform a field of science or engineering, are broadly significant or of great interest to the community, position the U.S. at the forefront of an emerging field, contribute to national research and development priorities, sustain economic competitiveness, or enable socially important outcomes. 

· Leveraging Collaborations:  Create a variety of opportunities for national and international collaboration. Deciding factors include whether investments augment other NSF activities, leverage other community, industry, federal agency, or international investments in research, education, and infrastructure, and broaden participation in science and engineering. 

· Urgency and Readiness:  Capture timely opportunities. Deciding factors include whether timing is critical to achieve optimum results, or investment is necessary to maintain long-term stability and progress in critical areas.  
· Budget:    Balance investments with funding levels. Deciding factors include whether the proposed level of investment is commensurate with the opportunity, level of risk, relevance, and potential impact. 
B. Long Term Investment Priorities

For 2006-2011, NSF will seek out creative means and strategies to enhance progress on a variety of long term priorities associated with strategic goals that are central to maintaining the vitality of the U.S. research and education enterprise.  

Discovery 

· Promote exploration that encourages a holistic perspective by emphasizing theory and research across disciplinary boundaries and a systems approach to complex problems, such as the neural basis of behavior, natural hazards, and grid technologies. 

· Investigate the human and social dimensions of new knowledge and technology by integrating research on ethics, safety considerations, and virtual communities from the outset in new research and in the applications of emerging technologies.

· Respond to the imperative to improve U.S. economic competitiveness. NSF is the lead agency for basic research in the American Competitiveness Initiative, and will put a particular emphasis on promoting innovations that improve the nation’s research capability, particularly in the physical and engineering sciences, and spur the translation of research results into new applications and products.  

· Foster research that focuses on living with and on this planet, ranging from investigations of deep oceans to urban centers and from the basic science of energy to climate science, improving our understanding of the links between human behavior and natural processes. For example, the 2007-2008 International Polar Year scientific campaign will explore new frontiers in polar science, improve our understanding of the critical role of the polar regions in global processes, and educate the public about the importance of polar regions.
· Advance fundamental research in computational science and engineering, and in applied mathematics and statistics.  Progress in these fields is needed to power cyberinfrastructure, including the development of next-generation networking, that will drive discovery in every field of science and engineering.   

Learning 
· Build strong research foundations and foster innovation to improve K-12 teaching and learning in science and mathematics.  NSF will support education research, develop model programs and effective assessment methodologies, disseminate best practices, and broaden partnerships with others to achieve results.   
· Smooth the transitions at critical junctures in the STEM education pipeline, particularly from K-12 to undergraduate education, and support continuous pathways to a variety of career options.
· Prepare a globally engaged STEM workforce. Responding to our mandate in the American Competitiveness Initiative, NSF will focus on broadening participation in STEM disciplines and working with industry partners to ensure that education and workforce preparation provides the skills and knowledge needed to flourish in the 21st century workforce.
· Build research and educational capacity across the full spectrum of the nation's educational institutions and utilize advanced cyberinfrastructure to transform the way we learn and teach. Renew NSF’s focus on 2- and 4-year colleges and minority serving institutions.  Promote faculty enrichment programs, curricular improvements, access to research instrumentation, and partnership opportunities between primarily undergraduate institutions and research intensive universities.
· Engage and inform the public in science and engineering through informal education. NSF will focus on improving STEM literacy and forging links between formal and informal education.
Research Infrastructure 
· NSF will fill the gaps in our ability to provide enabling research infrastructure and raise current limits on instrumentation funding opportunities, where appropriate, to allow for funding of needed mid-sized instrumentation.

· Continue to support major research equipment and facilities while also fostering the development of new capabilities, technologies, and instrumentation that will lead to the next generation of transformational large facilities.
· Develop a comprehensive, integrated cyberinfrastructure to drive discovery in all fields of science and engineering. NSF will initiate the first steps toward the development of a petascale computing facility; investigate the feasibility of a next-generation Internet, and advance a wide variety of generic and domain specific cyberinfrastructure projects supporting global-scale research and education communities.

· Strengthen the nation’s collaborative advantage by developing unique networks and innovative partnerships across all sectors and internationally. 
Stewardship

· Improve the transparency, consistency, and uniformity of the merit review process and promote ways to boost the identification and funding of projects with the potential to transform fields of scientific and engineering research.  Successful technologies and techniques will be expanded to aid in assigning proposals to the most appropriate panels and that the panels, together with sets of ad hoc reviewers, have the breadth and expertise for the set of proposals under consideration. 

· Proposal and award management.  NSF will identify and implement program announcement and solicitation process improvements to achieve appropriate balances between proposal success rates, award sizes and award duration; encourage potentially transformative proposals; and provide flexibility to respond to specific opportunities and needs.
· Improve our processes to recruit and select highly qualified reviewers and panelists.  Potential new reviewers will be recruited and new investigators automatically added to an integrated, Foundation-wide database of reviewers, providing an increasingly diverse catalog for future selections of highly qualified, non-conflicted reviewers. Reviewers and panelists will reflect the diversity in our community.
· Empower program officers. Program officers are the principal means by which NSF projects values to the community and receives ideas from the community. NSF will develop mechanisms to improve program officer training and empower program officers as stewards of the research program. Program officers will reflect the diversity in our community.
· Implement the Human Capital Management Plan, which was developed to strengthen management of NSF workforce, increase timeliness of recruitments, improve employee retention and recognition, and ensure development opportunities to meet future requirements and challenges.
· Expand efforts to broaden participation from underrepresented groups and institutions.

· Continue as an exemplar in science ethics, standards, best practices, and institutional change that builds public trust. 

· Transform NSF as a learning organization. NSF will provide continuing education, process enhancements, and opportunities to share best practices to enable continuous improvement. NSF will be a great place to work and be a model Equal Employment Opportunity (EEO) agency.
· Improve processes for management and oversight of the development and construction of major research equipment and large facilities projects.

· Strengthen our traditional partnerships and develop new collaborations with other agencies and organizations.

· NSF will be “ubiquitously virtual” in its own communications and activities.  

III. Assessment, Performance and Accountability


Excellence in management and fiscal responsibility are essential to sustain and enhance NSF’s reputation for global leadership. NSF uses a variety of methods to determine the quality and effectiveness of its investments throughout their lifetime. Multiple levels of expert review and external evaluation provide guidance for continuous improvement in decision-making and management. 

A. Merit Review

NSF’s merit review system is the gold standard for the selection of projects. Proposals are evaluated using two criteria: the intellectual merit of the proposed activity and its broader impacts.  Intellectual merit encompasses the potential of the research to advance knowledge, qualifications of researchers, organizational capacity, and the originality and creativity of the proposed activity.  Broader impacts include aspects of teaching and learning, integration of research and education, technology transfer, societal benefits, tool development, and opportunities to include a diversity of participants, particularly from underrepresented groups in science.

The merit review process helps assure that awards made by NSF are of the highest quality, are relevant to NSF goals and objectives, and have an appropriate balance for the resulting portfolio.  The quality of the merit review process and its effectiveness in achieving NSF’s strategic goals are evaluated through two additional levels of review; Committees of Visitors (COVs) and Advisory Committees (ACs). 

B. Committees of Visitors (COVs)

Each COV consists of external experts who review actions taken on proposals for one or more programs.  These experts are selected to ensure independence, programmatic coverage, and balanced representation.  They most often represent academe, industry, government, and the public sector.  COVs conduct detailed reviews of the materials associated with individual proposal actions.  They assess the integrity and efficiency of the system for proposal review and the accomplishments of the awardees. COV members are asked to justify their assessments and provide supporting examples or highlights that illustrate performance and progress toward performance goals.

COVs assess approximately one-third of NSF’s programs each year with a major focus on evaluating the merit review process.  NSF Assistant Directors (ADs) respond to each COV report with plans for improvement covering the next three years.  COV reports and AD responses are publicly available on the NSF web site.  This transparency is essential for accountability and to maintain public confidence in NSF’s polices and practices.  

C. Advisory Committees (ACs)

Directorates, Offices and some Foundation-wide programs have Advisory Committees composed of external experts. ACs not only review COV reports and examine Directorate and Office responses to COV recommendations, but also provide advice on priorities and program effectiveness.

The Advisory Committee for GPRA (Government Performance and Results Act) Performance Assessment, AC/GPA, provides oversight for the entire Foundation portfolio.  This external committee reviews COV reports and management’s responses. Their review identifies potential systemic issues and assures that the COV process is of consistently high quality in all Directorates and Offices.  They are charged with evaluating NSF performance in meeting Strategic Goals.  

The Advisory Committee for Business and Operations, AC/B&O, includes members from the research administration, education management and business communities, including business professionals and academics in the field.  The committee provides advice related to NSF’s business practices and operations, including innovative approaches to the achievement of excellence in internal operations and stewardship.

D. Additional Assessments

NSF values the opinion of the science, engineering and education communities.  We pay careful attention to the advice offered in reports by the National Academies, including National Research Council reports, national and international science organizations, professional societies, workshops, interagency working groups and advisory committees, and uses it to inform its strategic planning and to assess its management processes.

A variety of assessment tools provide evidence of management excellence. NSF’s performance record includes eight continuous years of “clean” audit opinions.  NSF has also achieved “green” lights for Human Capital, Financial Performance, Electronic Government and Budget-Performance Integration in the President’s Management Agenda
, and received the highest rating of “Effective” in all programs rated by the OMB in its Program Assessment Rating Tool (PART) evaluations
.  The most important PART measures, together with other annual goals, are included in NSF’s annual performance budget and the agency Performance and Accountability Report.   ACs, COVs and other on-going assessment processes are valuable in ensuring continued success in PART evaluations and annual progress toward the long-term Strategic Goals.

E. Annual Performance 

The Strategic Plan guides budget preparation and execution.  Directorate planning, the annual performance budget and individual performance plans link to the mission, vision, goals and objectives.  Implementation of the plan is the responsibility of the Assistant Directors, Office Heads and the agency groups responsible for planning and performance.  Staff will be held accountable through their individual performance appraisals.  In addition to the extensive annual Performance and Accountability Report (PAR), NSF will report on annual Foundation performance through a concise Performance Highlights document.  
Over the next five years, NSF will continue to improve management excellence, with special emphasis on information technology, human capital and financial management to support the core business processes of merit review, award management and oversight, performance assessment and accountability, resource allocation, knowledge management, and internal and external communication strategies. 
In addition to setting agency-wide annual goals in the budget, NSF also takes the additional step of obtaining independent verification and validation of its performance results each year before reporting them to OMB, Congress and the public through the PAR.  One example of an annual goal and an indicator of efficient, effective management of the merit review process is dwell time, the time from proposal submission to the time a funding decision is available to the proposer. Results from this and other quantitative goals are available to NSF management and staff through an online Enterprise Information System that shows performance at NSF-wide, Directorate, Division and program levels.  The quantitative measure for dwell time is balanced through ensuring a high quality review process, as timely responses to Principal Investigators must not adversely impact review quality. 

F. Communicating the Strategic Plan

An essential part of communicating is listening.  In developing the plan, we have listened carefully to our community and our staff as they have given us comments on the last plan and feedback on drafts of the new plan.  The plan has been developed in consultation with OMB and Congress and was coordinated with the development of the National Science Board’s 2020 Vision.  Communication after the release of the plan will continue with NSF staff, the National Science Board and the larger community through a variety of mechanisms. The posting of the plan on the NSF website will be communicated broadly to the staff and the external community.  The plan will be presented to the Board and our Advisory Committees at their regular meetings, and will be discussed throughout NSF in staff meetings and special presentations.  Feedback to inform continuing strategic planning efforts will be solicited on an ongoing basis. 
NSF Strategic Plan:  Sidebars 

There will be sidebars in the NSF strategic plan that showcase the nature and potential of discovery and learning through compelling images and stories about science and engineering.  Each sidebar will illustrate one or more general theme that is central to the National Science Foundation’s vision and mission. Forward-looking examples are preferred over completed projects.  

The general strategy behind the sidebars will be to emphasize one primary theme per example.  Themes that are the direct offspring of the strategic goals and objects, or that are addressed in the body of the plan will not be also included as sidebars.  
Sidebars are meant to provide the flavor and excitement of discoveries to come, as well as to communicate the breadth of science and engineering that NSF supports as well as our many contributions to education, workforce development, the economy, and national quality of life.  They are not meant to commit NSF to specific goals, objectives, and timeframes.  

Original Responsibilities


The National Science Foundation Act of 1950 authorizes and directs NSF to initiate and support: 


Basic scientific research and research fundamental to the engineering process, 


Programs to strengthen scientific and engineering research potential, 


Science and engineering education programs at all levels and in all fields of science and engineering, and


An information base on science and engineering appropriate for development of national and international policy.








Additional Responsibilities


Legislation added new requirements for NSF over time including: 


fostering the interchange of scientific and engineering information nationally and internationally; 


maintaining facilities in the Antarctic and promoting the U.S. presence through research conducted there; and


addressing issues of equal opportunity in science and engineering.








Our Partners Share Our Core Values





NSF draws on the vision of the research and education communities for creativity and for innovative ideas that move science and engineering across new frontiers. We mirror their dedication to excellence as we work together to review thousands of proposals to select the exceptional ones that become part of the NSF investment portfolio.  We ask them to include diverse perspectives as they explore new opportunities and partnerships, while we attempt to broaden our own.





Each year, NSF oversees about 25,000 active awards directly supporting more than 190,000 people – teachers, students, and researchers at every education level and across all disciplines in science and engineering.  Merit review results in about 10,000 new awards each year from over 40,000 proposals submitted by the research and education communities.
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� NSF was the first agency across government to achieve “green” in Financial Performance and also the first for “green” in Electronic Government (see � HYPERLINK "http://www.results.gov" ��www.results.gov�). 


� As of the FY2007 PART evaluations, NSF is the only agency with multiple PART programs to earn the highest rating across-the-board in all programs (see � HYPERLINK "http://www.expectmore.gov" ��www.expectmore.gov�). 
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