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Conceptual Framework for Reorganization

Overview: The National Science Foundation’s Directorate for Engineering (ENG) is constantly seeking ways to better fulfill its mission of advancing engineering research, education, and innovation.  For the past 15 years, ENG has been able to fulfill this mission using effectively the same organizational structure. 

During that time, however, new research areas have emerged and advanced (e.g., nanotechnology, bioengineering).  National priorities have changed (e.g., homeland security, defense).  And global competition in innovation has increased.

With these changing conditions, and new and emerging demands on the engineering enterprise, ENG must reposition itself to remain at the frontier of research, education, and innovation.  

To respond proactively to these changes, ENG has unveiled a conceptual framework for reorganizing the directorate.  This framework will enable ENG to do the following:

· Position ENG at the frontiers of engineering research, innovation and education 

· Optimize interdisciplinary research

· Integrate across priority areas

· Integrate research and education

· Support the continuum from discovery through early engineering innovation

· Enhance flexibility for evolutionary change by combining some units

· Provide opportunities for exploring new areas not yet recognized in their full potential 

· Strategically allocate human and financial resources

The new conceptual framework reflects a series of overarching goals
 for the directorate, and better aligns with national priorities.  The goals were identified in a recent strategic planning exercise, which sought to better position ENG to be more effective both inside NSF and externally.
  

Rationale: External Environment: Engineering education and research are becoming increasingly interdisciplinary, team-oriented, and collaborative.  As a result, many universities are establishing interdisciplinary centers, clusters, or cross-department divisions or programs to engage faculty across departmental lines.  

Industry also is changing the way it conducts both fundamental and applied engineering research, adopting a more interdisciplinary research paradigm. 

The NSF’s Directorate for Engineering can only be effective in this new environment if it too reflects the interdisciplinary nature of engineering research and education.  This will enable ENG to advance the frontiers of knowledge and innovation by working across traditional disciplinary boundaries.  

Rationale: Internal Environment: ENG has undertaken a major strategic planning effort led by ENG’s Strategic Thinking Group (STG).  This process has identified a bold, forward-looking vision for ENG as the “global leader in advancing the frontiers of fundamental engineering research, stimulating innovations, and substantially strengthening engineering education.”  

The opportunities identified for organizational and structural change are also reflected in the STG report.  They include:

· The pervasiveness of multidisciplinary research;

· The need for an environment for growing new disciplines, and initiating and planning for new ideas;

· The value of a flexible, agile, and robust structure enabling the changes needed to be on the frontier; and,

· The necessity to create new professional opportunities for all staff to grow.

When compared to the rest of the NSF, ENG has a relatively large number of divisions, with a relatively small budget.   This disparity is seen as a hindrance to organizational effectiveness, and supports the need to consolidate the divisions in a strategic and effective manner.

Finding the optimal balance between large and small units will also ensure focus, and an ability to work together across boundaries. 

Also, divisions must have sufficient financial resources to have a major impact.  Currently, most divisions in ENG have budgets less that $100 million. (One is as low as $50 million.)  A more consolidated structure will help focus our efforts and better leverage ENG’s limited funds.

Proposed Reorganization:  The conceptual structure will enable ENG to pursue emerging priorities, while fostering crosscutting research through the divisions and centers.  It will entail consolidating ENG’s six current divisions and one office into five divisions – three of which focus on interdisciplinary research, one focuses on education and centers programs, and one focuses on innovation and partnerships.  Specifically:

· The division of Bioengineering and Environmental Systems will merge with the division of Chemical and Transport Systems to become the Chemical, Biological, Environmental and Transport Systems division (CBET).  

· The division of Civil and Mechanical Systems will merge with the division of Design and Manufacturing Innovation to become the division of Civil, Mechanical, and Manufacturing Innovation (CMMI).  

· The division of Electrical and Communications Systems will add Cyber Systems to its portfolio to become the division of Electrical, Communications, and Cyber Systems (ECCS).  

· The Office of Industrial Innovation, which houses SBIR/STTR, will be broadened to include new partnerships, and become the division of Industrial Innovation and Partnerships (IIP).
· The division of Engineering Education and Centers (EEC) will now provide more emphasis on its role as a crosscutting division within the directorate.

· A crosscutting office of Emerging Frontiers in Research and Innovation will be added to the Office of the Assistant Director (OAD).
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The resulting organizational structure will have the five divisions reporting to the OAD.  The Engineering Education and Centers division will also report to the OAD, but will also interact more closely with the other four divisions.  

The EFRI Office within the OAD will consider areas of emerging frontiers of engineering research, innovation, and education.  The EFRI Office will identify and prioritize emerging frontier areas of research and education, and provide resources for pursing these priorities.  EFRI will serve a critical role of helping the Directorate for Engineering focus on important new areas.  It will consist of a director who will lead a working group made up of the Deputy Assistant Director and five outside members (three from the Advisory Committee and two from the engineering community).  Resource allocation recommendations for the new and emerging frontier areas will be made by EFRI and forwarded to the Engineering Leadership Team (ELT) – which is made up of the Assistant Director, Deputy Assistant Director, and division directors – for further discussion, and ultimate recommendation to the Assistant Director.
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Finally, ENG will rely on a series of crosscutting working groups (staffed from the various divisions) to provide the necessary guidance for certain cross-disciplinary areas.  These include Engineering Education, Engineering Research Centers, Emerging Frontiers in Research and Innovation, Cyberinfrastructure and Information Technology Research, Nanotechnology, Critical Infrastructure, and Complex Engineered Systems.  The ELT will oversee these working groups.

The relationship of the Working Groups and the Divisions is represented in the following manner:
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The EEC division would be organized in the following manner:
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The following sections explain the specific rationale for each new element of the conceptual framework.  

Electrical, Communications and Cyber Systems (ECCS)

In the conceptual framework, the Division of Electrical and Communications Systems (ECS) will maintain its current research thrust, while expanding to include cyber systems in its portfolio.  

ECS focuses on very broad, crosscutting research.  This demands that it interact equally with all of the divisions in ENG, while still maintaining its disciplinary focus.  ECS also focuses on fundamental research for the entire spectrum of electrical and communications engineering, specifically addressing: 

· Underlying component and device technologies; 

· Computation, controls and networking principles at the nano, micro and macro scales; and 

· Integration and networking of complex systems for a variety of application domains in robotics, aerospace, telecommunications, information networks, homeland security, disaster mitigation, power systems, environment, transportation, healthcare, manufacturing and other systems-related areas.  

The ECS Division is organized around three programs that focus on research and educational issues in device and component technologies, computational technologies and systems engineering:

· Electronics, Photonics and Device Technologies 

· Control, Networks and Computational Intelligence 

· Integrative, Hybrid and Complex Systems 

With increased emphasis on “Cyberinfrastructure” as an NSF priority, there is an opportunity to provide more visibility and recognition of this thrust in the ECCS Division.

Currently ECS has – through its three program clusters – all the key technology elements that currently support cyber systems and cyberengineering:  

· Electronics, Photonics and Device Technologies supports fundamental research for the physical layer that includes next-generation devices and components;  

· Controls, Networks and Computational Intelligence supports design and analysis of hardware/software network architectures complementary to CISE; and

· Integrative, Hybrid and Complex Systems supports research challenges at all levels of systems integration.  

While ECCS will address application-specific problems, such as the power grid, communications and information technology networks, its strength will be in advancing enabling technologies for crosscutting cyberinfrastructure activities.  Other ENG divisions will have a greater focus on application-specific systems research supported by their disciplinary programs.  As with all interdisciplinary research, it is critical that the strength of contributing disciplines be maintained.  Accordingly, ECCS will play a major role in promoting enabling cybertechnologies.

The formation of ECCS also recognizes the curriculum and technologies emphasized as well as statistics of student enrollment in university departments of the Electrical and Computer Engineering.  

Division of Civil, Manufacture, and Mechanical Innovation

In the reorganization, the divisions of Design and Manufacturing Innovation (DMI) and Civil and Mechanical Systems (CMS) are merged:

· To combine and strengthen core fundamental bodies of knowledge in mechanics and dynamics, materials, and mathematics and decision theory.

· To promote and enable engineering leadership in design, systems, construction, and manufacture that are of long-term value to the nation.

· To position ENG to be an intellectual leader in Complex Engineered and Natural Systems, Critical Infrastructure Systems, and Manufacturing Frontiers, and ready to play a critical role in the Engineering Directorate’s other two priorities; and, 

· To create a more flexible, agile, and robust organizational and fiscal structure to enable the changes needed to be on the frontier, and create new professional opportunities for all staff to grow.

DMI currently supports research to extend the intellectual foundations of design, manufacturing, and engineered service by identifying key research and education issues in partnership with industry, government, and academe, and by funding projects to address them. 

CMS currently supports research that contributes to the knowledge base and intellectual growth in the areas of structures, dynamics and control, mechanics, and materials, sensing for civil and mechanical systems, infrastructure construction and management, geotechnology as well as the reduction of risks induced by earthquakes and other natural and technological hazards. 

When combined, these divisions will share common intellectual interests, which include nanotechnology, engineered systems, and bio-medical and health systems, and cyberinfrastructure.  This new division will have the attributes required to be the intellectual leader of three of the Engineering priorities: Complex Engineered and Natural Systems, Critical Infrastructure Systems, and Manufacturing Frontiers.

This new plan also recognizes the fact that: 

· Intellectually, design and manufacturing play a very significant role in civil, mechanical, and industrial engineering, so there is synergy.

· Programs need to align more with the changing needs of our research communities, national priorities, and educational needs.

· CMS and DMI have a long history of collaboration. For example, both divisions shared a common Division Director in the early ‘90s, collaborations in several joint initiatives, e.g. Scalable Enterprise Systems; Life Cycle Engineering [with Sandia]; Transportation, etc.

· Goals in the divisions’ respective strategic plans are similar, recognizing the need to focus resources in core programs.
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Division of Industrial Innovation and Partnerships

In the proposed framework for reorganization, the Office of Industrial Innovation (OII) is elevated to a division to stimulate cross-sector partnerships addressing the entire research and innovation spectrum.  This change would position ENG to meet its strategic planning goal to more effectively invest in fundamental engineering innovation with potential for high impact on national and societal needs.  The new organization, the division of Industrial Innovation and Partnerships (IIP), will address innovation across a spectrum of research activities designed to speed innovation through partnerships among universities, industry, and local government agencies.  

The key motivator for the division is partnerships where innovation implementation is the driving goal.  This encompasses several ongoing ENG programs.  ENG supports research through a continuum of knowledge creation to societal application. One end of the spectrum is the unsolicited academic research proposals with ideas generated by the community.  The other end of the spectrum is small business research proposals aimed at commercialization opportunities. In this context of the innovation spectrum, there are several programs within ENG that have non-academic partnerships as an important component to facilitate the engineering innovation process. 

These research programs are grouped along a continuum of increasing non-academic partnerships devoted to innovation as an essential component of program requirements:

(Desirable) ERC – GOALI – IUCRC – PFI – STTR – SBIR (Required)

ERC – Engineering Research Centers

GOALI – Grant Opportunities for Academic Liaison with Industry

IUCRC- Industry/University Cooperative Research Centers

PFI – Partnership for Innovation

STTR – Small Business Technology Transfer

SBIR – Small Business Innovation Research

The division of IIP will be comprised of the following programs: GOALI, IUCRC, PFI, STTR and SBIR.  This organizational model will integrate programs that invest in engineering research and innovation leveraging the strong academic, industrial, and state partnerships.  The division will lead ENG in stimulating engineering innovation investments across the entire Directorate portfolio.  The division will facilitate partnerships with the other divisions of ENG to foster innovation through its knowledge of the innovation process and connections with industry and states.  

Through its activities, the division will enable ENG to address its goal on ‘Public Understanding of Engineering’, which states, “Effectively invest in and seek partnerships to educate the public about the value of engineering research and education”. 

Division of Chemical, Biological, Environmental and Transport Systems (CBET)

In the proposed framework for reorganization, the divisions of Chemical and Transport Systems (CTS) and Bioengineering and Environmental Systems (BES) are merged:

· To better reflect and lead the evolving nature of engineering research and education;

· To better support the synergistic nature of their individual research thrusts, and,

· To leverage financial and human resources.  

CTS currently supports research and education in the core disciplines of chemical reaction processes, fluid and particle processes, interfacial phenomena and separations, and thermal systems.  These areas are essential to ensure continued growth of the fundamental engineering knowledge base, which is the foundation for advances in a wide range of technologies including process industries, utilities, transportation industries, electronics systems and communications providers, and producers of consumer products of all kinds. 

BES currently supports research and education that expands the knowledge base of bioengineering at scales ranging from proteins and cells to organ systems.  It applies engineering principles to the understanding of living systems, development of new and improved devices, and products for human health care.  It also applies engineering principles to avoid and/or correct problems that impair the usefulness of land, air and water.

When combined, these divisions would unite common intellectual thrusts – enhancing research into fundamental phenomena from the molecular level (e.g., molecular biochemical reaction, molecular level control systems and networking, molecular level design of biomaterials and drug delivery, and pollutant molecular transport) to integrative complex systems level (e.g., facilities for the manufacture of chemicals, energy production systems, systems biotechnology, and complex environmental systems).  

This new scheme also recognizes the fact that: 

· Chemical, biological and transport phenomena are the foundation for many engineering processes (e.g. environmental, industrial, transportation, molecular, and cellular).

· These disciplines impact countless products and services (e.g. health care, all modes of transportation, consumer products, safety and security, energy production and distribution, housing, and leisure and entertainment).  

· Discoveries and contributions within each of these disciplines will advance our understanding and significantly impact society.  

· The interfaces and boundaries of these disciplines are emerging as the transforming interdisciplinary areas of engineering research and education.  

Uniting their common research thrusts will also mirror current trends in engineering education, research, and innovation.  

· The emphasis on biological, chemical and transport engineering throughout all aspects of engineering and society is ever increasing.  

· A number of academic departments around the country have re-centered themselves from chemical engineering to chemical and bio-xxx engineering.  

· Professional societies, AIChE and ASME, now include specific activities in all these disciplines.  

A combined division including chemical, biological, environmental and transport emphases will provide important synergisms for the research communities.  Current activities within these divisions, such as membrane development for water purification, combustion formation of environmental pollutants, crystallization of organic molecules for pharmaceutical applications, to name a few, will be further enhanced.  In the current cross-cutting ENG priority areas, synergistic topics could include:

· Biology in engineering – power generation through microbial fuel cells

· New Frontiers in nanotechnology – chemical transport in nano- and nano-bio manufacturing
· Critical infrastructure systems – new devices and sensing systems to detect biological and chemical threats
· Complexity in engineering and natural systems – development of unifying principles to predict environment and energy scenarios
· Manufacturing frontiers – bio-engineered manufacturing innovations
Division of Engineering Education and Centers 

EEC’s strategic plan addresses the two areas principle areas of its programs, Centers, and Engineering Education and Human Resource Development. In Centers, the plan calls for an examination of the basic underlying assumptions upon which the centers were developed. After 20 years of success, the programs’ assumptions need to be revisited in light of today’s global environment, and a program defined that addresses the new competitive challenges that are emerging from the large political, technical, and economic changes that are emerging. This review will be done both internally and externally. In Engineering Education and Human Resources, the division has played a leading role in the directorate’s Engineering Workforce Study and has used the results of that work to guide its future plans. 

EEC has three characteristics that make it unique among the divisions in the Engineering Directorate. First, EEC serves no particular disciplines or research communities but instead supports multidisciplinary research teams that address the frontier that exists at the boundaries between disciplines. This research is also unique in its emphasis on the development of engineered systems that exist at these multidisciplinary research frontiers. Second, while all divisions of the directorate are implicitly involved in the development of engineering faculty and students, EEC has explicit responsibility for advancing engineering education, at all levels. How young people come to engineering, and advance through undergraduate and graduate study, is a principle responsibility of EEC programs. Finally, because of its long history involvement with research centers, EEC personnel have developed expertise in the management of large programs. 

In the proposed framework for reorganization, the following changes in EEC will be enacted:

· The Industry/University Cooperative Research Centers (I/UCRC) program and the Partnerships for Innovation program will be moved to the new Industrial Innovation & Partnerships Division.

· Interactions between EEC and the other divisions in the Centers and Engineering Education programs will be strengthened through a working group structure.

· Stronger links between EEC program directors and program directors in the other divisions will be developed to ensure that ERC research and divisional research are more tightly integrated.

The move of I/UCRC and PFI programs to IPP are based on their strong connections to industry (I/UCRC) and their extensive use of partnerships, both of which will fit with the orientation envisioned for IPP. The use of a working group structure, pictured below, and detailed more completely in the appendices allows for EEC to have broader input into the planning and oversight of these two important crosscutting areas. This also allows for the other divisions to have a more complete picture of the research being done in those two programs which should allow program officers to more effectively represent the whole range of research being done within ENG in their particular area. Finally, mechanisms will be explored that will allow the EEC program directors to have a stronger connection to the other divisions.

A. EEC Working Groups Proposal

This proposal outlines a structure for the Engineering Research Centers (ERC) and Engineering Education Working Groups that are proposed as part of the new organization structure for ENG. The purpose of these working groups are to provide better coordination between EEC and the other elements of ENG in the following areas,

· Strategic Planning: The long term strategic planning of any crosscutting, multidisciplinary effort requires input from more than one area within the directorate. Because of the size of the commitment to these activities, there needs to be a means by which all the divisions within ENG can have some input to the strategic direction of these programs.
· The Award Process: Crosscutting activities often require technical help from several divisions in the management of the review and award process. This may require that divisions commit significant portions of division personnel to this process, and this commitment needs to be recognized and managed to ensure that all directorate operations are adequately staffed.
· The Oversight and Management Process: In the case of large projects, such as the ERCs, there is a need to have a mixture of talent to address issues both the management of large programs as well technical oversight of the research and education programs. As these activities are often multidisciplinary, the technical expertise is likely to be spread among the various divisions. 
B. The ERC Working Group

Because of the size and scope of the ERC program, and its importance to the mission of the ENG Directorate and to the community, it is suggested that the Working Group be made up of the members of the ELT with Lynn Preston as the Working Group Leader. This would provide for the following opportunities:

· In long range strategic planning, the ELT would be able to provide input on the future directions of the ERC program that better align with directorate priorities and national needs. This will also open up the ERC program directions to greater visibility within the divisions and provide for better coordination of divisional strategic plans with the ERC.
· Because of the breadth of disciplines involved in any one ERC and the scope of these awards, participation of Division Directors would help assure persons with sufficient breadth and expertise to provide effective input to the ERC Program and to represent the breadth of activities in ERCs to their respective divisions 
· In the pre-award review and award process, EEC relies on a mixture of EEC and other division’s Program Directors (PD) to develop panels to review pre-proposals, provide input for the review of the invited full proposals, develop and manage site visit teams, and attend both meetings of the “Blue Ribbon” ERC panel to provide input to the members of the panel as needed in their deliberations regarding site visits and awards. 
· In the post-award oversight process, EEC relies on a mixture of EEC and other divisions’ PDs to serve as the lead person responsible for the oversight of particular ERCs.  This assures appropriate disciplinary coverage of the portfolio and has served as a means of linking ERCs to the portfolios of the participating divisions.  In addition, divisions provide other PDs who attend the site visits in the capacity of a liaison PD to the lead PD.  The Working Group leader can plan this staffing of the ERC team through the ERC Working Group more effectively if it is made up of the ELT membership.  
· EEC provides full travel costs for lead PDs on pre-award and post-award site visits and half the cost for those who serve in the liaison position.
· ERC Working Group membership made up of the ELT membership will have the additional benefit of providing greater visibility of the ERC review, award, and oversight processes with the ELT members, and will allow DDs to have greater awareness of their resource commitments from their division to the program. Because the commitment of staff resources is coming from the DDs, it will also allow the ERC Program Leader to be able to count on those division personnel assigned to the process because it will become a recognized portion of their assignment. 
· Additionally, in the final award process, the ELT membership can provide input, particularly when matters of support for strategic priorities are important. While this input must be respectful of the merit review process, it is expected that the greater visibility of the review process afforded to ELT through the working group will facilitate decisions that will incorporate ENG portfolio balance into the final award recommendation process.  For example, if the review process results in a recommendation were to lead to an over commitment to a particular area of research, the working group could make the recommendation to go with a different set of centers; provided they were rated worthy by the review process. The resulting decision would then be represented as the collective decision of the Directorate rather than just the ERC Program Leader and EEC.  
· In much the same way as the review and awards process, the oversight and management process will also benefit from having ELT members as the ERC Working Group in the commitment of needed technical and management expertise to the oversight of the Centers.
The Engineering Education Working Group

Engineering Education is crosscutting in its scope as it addresses research and development of engineering education across all disciplines and levels. Since engineering education and workforce development is an overarching strategic direction for ENG, we can expect this area will grow and its responsibility needs to be shared by all divisions. In much the same way as the ERC Working Group, we will look to the Engineering Education Working Group to provide help in setting the strategic direction of the program, help in the review and awards process, and in award oversight. A particular problem that this area presents is that there are few program directors or IPAs with experience in engineering education research. 

Proposed Structure and Responsibilities

The Engineering Education Working Group will be head by a program director from EEC whose primary responsibility is engineering education research. The combined BES/CTS and CMS/DMI divisions will each provide 2 members each that represent major disciplinary foci for those division; ECS will provide 1 member to represent their topic area; IPP will provide 1 member to help with innovation and entrepreneurship related issues; and a member will be recruited from the EHR directorate. Each member will be assigned to the working group by their respective division directors.

There is the expectation that members of the working group will spend approximately 20 percent of their time on the working group and that this will include:

· keeping up with the latest research results in engineering education
· preparing follow-up versions of the Workforce report
· attending ASEE, FIE and other professional society meeting on engineering education
· helping to organize and run annual grantees meeting
· communicating with grantees and potential proposer
· organizing reviews and recommending projects for funding

· preparing awards and declines

· post award management of grants
· preparing nuggets for projects
· participating in COVs
· preparing presentations for the AD COM
· supporting AD COM subcommittees
· organizing and participating in workshops on the research agenda for engineering education
· performing outreach visits, especially to EPSCOR and MSIs
· assist with other Engineering Directorate programs such as Research Experience for Undergraduates and Research Experiences for Teachers.
Besides the allocation of program manager time, this will require funds to purchase publications, subscribe to data services, attend conferences, and travel to visit grantees.  A reasonable cost estimate would be $21,000 per year or $3,000 per program officer.  

Role of Crosscutting Working Groups in the Proposed Reorganization

ENG currently has Directorate-wide working groups on crosscutting research and education topics.  These groups play a key role in bringing together the specialized expertise of the professional staff to guide Directorate decision making on major topics.  The working groups promote discussion and consideration of interdisciplinary activities.  The working groups promote both individual learning and learning within the broader organization.  They provide an opportunity for staff to develop new skills in dealing with complex issues and in leading major Directorate-wide projects. 

The working groups are instrumental to the Directorate’s activities as a learning organization.  They provide a key leverage point for enhancing the Directorate’s performance and for ensuring that it stays focused on the research and education frontiers.  They provide a mechanism for developing a shared vision that is responsive to changes in the academic and global environment.  Synergy within the working groups also leads to new opportunities for realizing the Directorate’s research and education goals.

Under the reorganization, the role of the working groups would be enhanced to:  

· Play a greater role in guiding the allocation of resources in the priority areas

· Provide oversight of activities in research and education priority areas to ensure that they meet Directorate goals and objectives

· Provide input to the planning and development of new Directorate areas of emphasis

The proposed reorganization would include seven crosscutting working groups that report to the ELT.

· Engineering Education

· Engineering Research Centers

· Emerging Frontiers in Research and Education

· Cyberinfrastructure

· Nanotechnology

· Complex Engineered Systems

Each group would include a staff member from every division. The ELT would provide overall guidance to the working groups and would ensure that they effectively implement the major goals and objectives in Strategic Directions for Engineering Research, Innovation, and Education.

The cyberinfrastructure, nanotechnology and environmental systems working groups would focus on Directorate frontier research goals.  Individuals within these groups would assist in defining the emerging opportunities, the scope of the effort, areas of emphasis and the funding strategy.  The working groups for education and Engineering Research Centers would promote the integration of research and education.  They would also facilitate input by division research staff on the management and strategic direction of these activities.

Next Steps: Through careful analysis and planning, the NSF’s Directorate for Engineering has developed a comprehensive strategic plan.  Concurrently, and based on the goals of that plan, the directorate is recommending a conceptual organizational framework to enable it to be more effective.  

The Assistant Director for Engineering will appoint a team to draft a detailed transition and implementation plan.  The team will be led by the Deputy Assistant Director for Engineering and include the current Engineering Division Directors as well as representatives from the NSF Budget Office and Human Resource Management.  The plan will cover the proposed divisional structures and programs, staffing, and budgets to ensure continuity in commitments already made, while enabling the goals in the ENG plan.  

NSF requires that the Division of Budget, the Division of Financial Management, the Division of Human Resource Management, and the NSF Employees Union review this plan, with final approval coming for the NSF Deputy Director.  

The goal is for full implementation in FY 2007.  A step-by-step timeline is attached.
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� Overarching Frontier Research Goal: Effectively invest in frontier engineering research that has potential for high impact in meeting national and societal needs.


Overarching Engineering Innovation Goal: Effectively invest in fundamental engineering innovation that has potential for high impact in meeting national and societal needs.


Overarching Engineering Education and Workforce Goal: Effectively invest in frontier engineering education and workforce advancement that has potential for high impact.


Public Understanding of Engineering Goal: Effectively invest in and seek partnerships to educate the public about the substance and value of engineering research and education.


Organizational Excellence Goal: Effectively organize the Directorate to provide agile, multidisciplinary leadership in engineering research, innovation, and education. 





� Strategic Directions for Engineering Research, Innovation, and Education, ENG Strategic Thinking Group April 1, 2005





PAGE  
3

_1179317249.ppt


Engineering Education and Centers

Linkages to Divisions

Eng. Ed.

Eng. Res. Centers

CBET

EHR

CMMI

IIP

ECCS

CMMI

ECCS

IIP

CBET

EEC

Division

AdCom

Subcommittee

For K-12 








_1179744728.ppt








Directorate for Engineering















ECCS

IIP

CMMI

CBET









Eng Education

ERC

EFRI

Cyberinfrastructure

Nano

Critical Infrastructure

Complex Eng. Systems

EEC Division

Crosscutting Areas












_1179040762.ppt


Bioengineering and 

Environmental Systems

Chemical, Biological,

Environmental and Transport

Systems

Chemical and 

Transport Systems

Civil and 

Mechanical Systems

Design and 

Manufacturing Innovation

Electrical and

Communication Systems

Office of Industrial

Innovation

Engineering Education

and Centers

Civil Mechanical and 

Manufacturing Innovation

Electrical, Communications

and Cyber Systems

Cyber Systems

Industrial Innovation

and Partnerships

Engineering Education

and Centers

Partnerships

Crosscutting

Emphasis

Current Organization

Conceptual Framework

Emerging Frontiers in 

Research and Innovation

Crosscutting

Emphasis








_1179043223.ppt


Organizational Structure

OAD

EFRI

EEC

CBET

CMMI

ECCS

IIP

CBET: 	Chemical, Biological, Environmental and Transport Systems 

CMMI:	Civil, Mechanical & Manufacturing Innovation

ECCS:  	Electrical, Communication & Cyber Systems

IIP:	Industrial Innovation & Partnerships

EEC:	Engineering Education, Centers

EFRI: 	Emerging Frontiers in Research & Innovation 








