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Defense basic research is primarily concerned with the discovery and development of fundamental knowledge and understanding to enable future technologies that benefit national defense capabilities. Public funding of basic research for the DoD during the Cold War was successful because it minimized risk through taking maximum advantage of long term research projects that produced rather mature technologies for development.  With a basic research budget less than half that of the National Science Foundation and a mere fraction that of the NIH, the DoD can no longer afford to pursue lofty science education goals and satisfy the DTOs and JWTOs necessary to meet the needs of future war-fighting.  To demonstrate relevance, research programs, including unsolicited programs, must identify and prioritize individual research goals and demonstrate the linkages back to National initiatives or overall relevant research goals.  Additionally, no single approach to funding basic research will be able to satisfy the tremendous technology needs of the future force.  The ability of the DoD to leverage research within the university and industrial base is predicated on using government scientist to shape the basic research into key war-fighting technologies.  Immediate action is necessary to reverse the funding and management trends at the Service Laboratories in order to recruit and retain the high quality, dedicated scientists and engineers necessary to conduct and manage cutting-edge research.  
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TRANSFORMING DEFENSE BASIC RESEARCH STRATEGY

The United States Armed Forces currently enjoy an unprecedented level of technological superiority across the full spectrum of military threats.  These advances were primarily funded through U.S. Government (USG) and Department of Defense (DoD) support of basic science and technology throughout the 50 years of relative peace experienced during of the Cold War.  A long term investment in research has allowed the military to field key enabling technologies such as radar, jet engines, nuclear weapons, night vision, precision guided munitions, stealth, the Global Positioning System, unmanned air vehicles, and information management systems that have dramatically changed warfare. Technological superiority will continue to be a cornerstone of our national military strategy.
  While today’s technological edge allows us to dominate the broad spectrum of conflict and win with relatively few casualties, maintaining a technological edge has become a key component of the vision to transform the U.S. joint forces by relying on the development and fielding of high-technology weapons that enable a smaller force to be more effective.
  The catalyst that created today’s generation of technological advances was a post World War II decision to create a huge national engine of public science.  The blueprints of this engine were drafted in a report to President Truman by Vannevar Bush, who was the Director of the Office of Scientific Research and Development.  The foundation of Dr. Bush’s plan was to fund investigator-initiated projects, largely conducted in academic laboratories, by civilians independent of the military establishment. 
 Under this construct, universities did “fundamental” research work; the “R” in R&D.  Government laboratories and arsenals would then take some of that “R” and through the cooperation of industry develop it (“D”) into military technologies.  The vision Bush proposed clearly recognized that the applications developed from basic research often appeared many years after the work was initiated and that there may be no clear benefit realized from much of this work.  

In the fifty years since the end of World War II, changes have occurred that might call for a major adjustment in strategy for defense funding of scientific research. The two most important are the end of the Cold War and the emergence of a global technological marketplace.
  Public funding of basic research for the DoD during the Cold War was successful because it minimized risk through taking maximum advantage of long term research projects that produced rather mature technologies for development.  The Global Positioning System (GPS) is an example of a technology that has given U.S. forces an incredible advantage on the modern battlefield.  Research on satellites and a global positioning system began in 1946 after the publication of an article on geo-stationary orbits by physicist Arthur C. Clarke, more widely known for writing “2001: A Space Odyssey.” The first GPS satellite was launched in 1978, with the full 24-satellite constellation completed on March 9, 1994.
  In a way our science and technology capability acted as an additional form of deterrence against our adversaries. However in today’s fast paced and dynamic environment, the Department of Defense cannot afford 48 years to research, develop, and deploy critical technologies to the war-fighter.  Many critical defense technologies are now readily available to the global market place.  Therefore advanced technology is as readily available to adversaries and allies alike. This makes the in-house development of new capabilities ever more important.

The Department of Defense is relying on an investment in Science and Technology (S&T) to provide the foundation for transformational joint war-fighting capabilities.  However, the DoD has maintained the same basic research infrastructure and funding policies developed for the Cold War.  In order to stay ahead of adversaries with access to technologies available in the global marketplace, the DoD must shorten the time frame from concept to fielding.  The public funding of defense basic research in universities is too cumbersome, slow, and focused on the wrong goals to adequately develop the technology needed for fighting the Global War on Terror (GWOT) or to deliver to the Future Force (2020).  Thus the question posed by this paper, “Is the Department of Defense basic science research strategy capable of developing the technology necessary to enable key elements of the U.S. military’s transformation?”

DoD S&T Process

The purpose of Department of Defense research is to ensure that our war-fighters have “superior and affordable technology to support their missions and to provide revolutionary capabilities.”
 The DoD Science and Technology (S&T) program is coordinated and focused through a series of five documents:   the Defense Science and Technology Strategy, the Defense Technology Area Plan (DTAP), the Defense Technology Objectives (DTO) document, the Joint War-fighting S&T Plan (JWSTP), and the Basic Research Plan (BRP).  These documents, as well as supporting individual S&T master plans of the military Services and Defense Agencies, guide the annual preparation of the DoD budget and program objective memorandums (POMs).  The first four documents are updated quadrennially with the later being updated biennially.  The Defense S&T Strategy establishes high priority investment areas and then implements those goals by assigning a service or agency lead for a given research area.  This process is called “Reliance” and allows the DoD to combine resources and reduce redundancy.  The Reliance process includes research efforts from the three Services, the Ballistic Missile Defense Organization (BMDO), the Defense Threat Reduction Agency (DTRA), the Defense Advanced Research Projects Agency (DARPA), the Office of the Deputy Under Secretary of Defense for Advanced Systems and Concepts (ODUSD(AS&C)), and the Joint Staff (J-8). 
  

The Defense Technology Area Plan (DTAP) documents the focus, content, and principal objectives of the overall DoD science and technology efforts.  The DTAP outlines the Applied Research (6.2) and Advanced Technology Development (6.3) investment strategy in twelve key technologies critical to the DoD, but organized along Service lines.  Additionally the DTAP details the nearly 200 Defense Technology Objectives (DTOs) which are the fundamental building blocks of the Defense S&T program.  These objectives form the basis of the Defense S&T Reliance process by assigning key research objectives and specific technology advancements to each of the participating services and agencies.
  

The Joint War-fighting S&T Plan (JWSTP) is similar to the DTAP. However, it ensures joint efforts are achieved throughout the Applied Research (6.2) and Advanced Technology Development (6.3) arenas.  This document outlines the Joint War-fighting Capability Objectives (JWCOs) which are similar in principle to the DTOs, but their primary objective is to ensure that the S&T Program supports future joint war-fighting capabilities. The Joint Requirements Oversight Council (JROC) has endorsed the planning process and methodology of the JWSTP.  Together, the JWSTP and DTAP ensure that the near- and mid-term needs of the joint war-fighter are properly balanced and supported in the S&T planning, programming, budgeting, and assessment activities of DoD.
  While the technical areas outlined in the DTAP and JWSTP are different, active participation by the Service laboratories, the Defense Agencies, and the war-fighters provides the requirements that drive the basic research areas. These requirements are evaluated in Service S&T Program reviews and the Deputy Under Secretary of Defense (S&T) Technology Area Reviews and Assessments (TARAs).  

In the TARAs, representatives from academia, government, and industry evaluate programs based on their completeness, balance, relevance, transition plans, and thus avoid unnecessary duplication with other DoD programs.  The TARAs also compare the programs to DDR&E guidance, the Defense S&T Strategy, the Joint War-fighting S&T Plan, the Defense Technology Area Plans (DTAPs), and the Basic Research Plan.  Particular emphasis is placed on the responsiveness of programs to the DTOs, which state what technology advancements are to be developed and demonstrated; by what fiscal year; for what specific benefit; solving what technical barrier; and for which Service.  As shown in Figure 1, the Science and Technology Planning Process is primarily used for the sole purpose of developing the POM.  One criticism of this process is that there are no effective criteria for evaluating these programs in their ability to fulfill joint war-fighting requirements.
  There simply is no mechanism in place to evaluate whether the investment of funding toward meeting joint war-fighting requirements is met until a technology is being fielding.
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Figure 1: Science and Technology Planning Process

Defense Basic Research

Basic research is primarily concerned with the discovery of new fundamental knowledge and the expansion of understanding in a given area.   Defense basic research is therefore primarily concerned with the discovery and development of fundamental knowledge and understanding to enable future technologies that benefit national defense capabilities. The character of Defense basic research therefore is more distinguishable from other similar research more by the researcher and his or her motivation than by the actual research conducted.
   The Basic Research Plan (BRP) presents the DoD objectives and investment strategy for DoD sponsored Basic Research (6.1) performed by universities, industry, and Service laboratories. The BRP supports the long term research needs of the DoD presented in each of 10 technical disciplines: Atmospheric and Space Sciences, Materials Science, Biological Sciences, Mathematics, Chemistry, Mechanics, Cognitive and Neural Science, Ocean Sciences, Computer Science, Physics, Electronics, and Terrestrial Sciences.  While it is often difficult to delineate the boundary between basic research and applied research, basic research should enable many potential future applications and uses whereas applied research seeks to fill gaps in knowledge towards a particular application.  Defense research is managed mainly by or through: the Army Research Office (ARO), the Office of Naval Research (ONR), the Air Force Office of Scientific Research (AFOSR), and the Defense Advanced Research Projects Agency (DARPA). Oversight of the entire Basic Research Program is the responsibility of the Director for Basic Sciences in the Office of the Deputy Under Secretary of Defense for Laboratories and Basic Sciences (DUSD(LABS)), located in the Office of the Director of Defense Research and Engineering (DDR&E).
  While the DoD research, development, test, and evaluation (RDT&E) budget appropriation for FY03 is $57.0 billion, the amount budgeted for 6.1 (basic research) is $1.417 billion; or 2.49 percent of the RDT&E total.
  As shown in Figure 2, this amount has remained nearly constant since 1985.
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Figure 2: Federal obligations for basic research, by agency: fiscal years 1970-2002

It could be questioned whether this investment in basic research is being made wisely.  Nearly 54% of this funding goes to universities with no direct accountability to fulfilling requirements outlined in the DTAP.  Instead of seeking to meet the technological needs of the war-fighter, much of this funding goes toward more altruistic goals such as: establishing collaborative research between university professors and students with military laboratories; strengthening academic programs in science, mathematics, and engineering; encouraging students to  pursue degrees and careers in science; providing equipment, scholarships, and work/study opportunities; helping universities improve their capacity to perform research of interest to DoD; and training students in scientific disciplines.
  However according to Dr. Joseph Rocchio, Director, Sensors and Electron Devices Directorate, Army Research Laboratory, this funding is crucial in order to “buy access” to the smartest minds and get them interested in helping the DoD solve important problems.

Within academia, the peer review of proposals has long assured the matching of funding to researchers with the best ideas.  Defense basic research is also carried out in a similar competitive process, by having individual researchers or research consortia submit proposals to receive funding in the form of research awards, education grants, equipment grants, and technical assistance grants.  The Multidisciplinary University Research Initiative (MURI) program is the principal means of obtaining DoD funding for basic research.  While peer review goes a long way toward ensuring quality in the allocation of funds from federal agencies to individual research projects, it normally occurs at the start of the funding stream with few checks on the quality of the research outputs.  

If basic research were a business, the efficient allocation of resources would be a relatively straightforward matter.  Resources would go toward the efforts that demonstrated the highest productivity, as calculated by some output metric.  But measuring research outputs and the productivity of basic research is highly problematic and has proved a troublesome issue for businesses as well.
  Basic research cannot easily be made deterministic, so it is often difficult to know if a project will be successful or proceed in the originally proposed direction.  Presently there is no widely accepted way for the Federal government in conjunction with the scientific community to make priority decisions about the allocation of resources in and across scientific disciplines.
 While metrics such as the number and quality of peer-reviewed publications, citations, graduate students, research awards, and level of external funding are indicators of a vibrant research program, they do not necessarily show how the needs of the war-fighter are being met.  Without meaningful and practical output measures, the system of peer-reviewed individual research grants and institutional grants simply invests in the infrastructure and salaries necessary for researchers to do their work. The scientific work that proceeds from these investments should therefore meet some metric to ensure that the joint war-fighting capabilities of the future are being developed.  Without some individual or institutional accountability of university researchers to the TARA process means, the allocation of funds through peer reviewed grants will not meet all the needs of our defense basic research program.  This is evidenced by the fact that from FY97 - FY02, 181 MURI projects have been funded and none of them have transitioned technology to the war-fighting force.

A Cooperative Research and Development Agreement (CRADA) is another way industry and universities partner with DoD to conduct specific R&D activities.  Any state or local governments, commercial industry, public or private foundation, or non-profit organization can enter into a CRADA agreement with the DoD.  A CRADA is not considered a procurement contract, grant, or cooperative agreement.  A CRADA is a written agreement between one or more DoD laboratories or technical activities and one or more non-federal entities.  The parties entering into a CRADA primarily exchange intellectual property, expertise, and data.  However, they may also exchange the use of personnel, services, materials, equipment, and facilities.  The DoD can also provide personnel, facilities, equipment or other resources, with or without reimbursement. Non-federal partners can provide funds, people, services, facilities, equipment, or other resources. DoD participants can accept funding from a CRADA partner to perform research or development that benefits the partner, but no DoD funds can flow to the CRADA partner.   The rights to inventions and other intellectual property are flexible and are negotiated as a part of the agreement.
 

An additional issue well beyond the scope here is the issue of Congressional earmarking. Public funding for defense basic research often becomes a political “football” due to the large institutional and regional economic stakes.  In a recent survey, the National Academy of Sciences highlights the dramatic growth in the number and size of earmarks for academic research.  Over the past decade, Congressional earmarks for academic institutions to conduct defense basic research have increased in value from the tens to the hundreds of millions of dollars. 
  An example are the six recent congressionally directed medical research programs signed into law by President Bush as an inclusion to the FY2004 Defense Appropriations Act.  These programs earmark nearly $273 million dollars for research in the fields of breast cancer, prostate cancer, neurofibromatosis, ovarian cancer, leukemia, and tuberous sclerosis.
  While these programs pursue worthwhile goals, none of these programs serve to meet the needs of the DTO or JWO and in no way serve the war-fighter.  In this way the practice of Congressional earmarking is the least productive use of research funds.  Congressionally earmarked funds generally place narrow constituent interests over scientific merit.  The promise or threat to remove funding is often used to influence or change the character of a project.  Additionally, these efforts often bypass the primary mechanism for allocating federal basic research funds; the competitive, peer review process.  Without a means of determining merit or need, Congressional earmarking for defense basic research further removes the researcher from any obligation of meeting the technological needs of the joint force.  Since Congressional earmarks will in no doubt continue, it is therefore the responsibility of policymakers to ensure that necessary investments in defense basic research and institutional grants proceed on the basis of scientific merit and in the larger context of national needs and priorities.

While there is a need for public investments in university infrastructure and large-scale projects, the nature and size of defense research makes the funding of universities inappropriate.  As shown in Figure 2, the amount of Federal obligations for basic research from the DoD are much smaller in comparison to those of the NIH, DoE, NSF and NASA.  During the 1970’s, industry recognized that university-centric research was too cumbersome and transformed their research efforts into something called “industrial-strength basic research.”
 In this construct, research is pursued within large interdisciplinary teams with impressive infrastructure support.  In a recent interview, James C. McGroddy, who retired in 1996 as a senior vice president for research from IBM, stated that "industry can gain great benefits from research if it's managed right."  Research, he argued, “cannot be performed in a monastery on a hill.”  When research is properly managed it “it attracts the best people, it moves basic science to invention to new technologies, which garner key patents, and the company also gains key insights into the future."
  Teams working in a single corporate setting, with powerful capital tools and objective-driven management, have demonstrated that they can tackle big projects, often more successfully than distinguished but dispersed academic consortia. Industrial-strength fundamental research in biotechnology has been the most recent proving ground of this type of research and has generated revolutionary changes in short periods of time.
  This concept is nothing new and is similar to the concept of the “Manhattan Project” that created the atomic bomb at the same time as making great strides in the field of high-energy physics. 

DoD LABORATORIES

Vannevar Bush’s vision of publicly funded research was primarily designed to maintain the high level of scientific and intellectual capital created during World War II and apply it toward “practical purposes.”  Having an educated work force with universities manned with capable researchers would create a scientific strategic reserve allowing the nation to surge in times of future war.  However Bush also recognized that the technological margin of success enjoyed by the Allies during the war was dangerously thin and that there was a continued need for research to support national security.  He felt that this research would best be orchestrated through “a civilian-controlled organization with close liaison with the Army and Navy, but with funds direct from Congress.”
  In addition to conducting research on its own, an organization such as this would be necessary to evaluate new technical opportunities regardless of their source, since some breakthroughs are bound to occur elsewhere. Today this “organization” is realized through the 700 laboratories and research centers known as the Federated Laboratory System.  

Over the past 30 years there have been 100 major studies on the health of the government science and technology laboratories.  Each of these reports has endorsed the requirement for world-class in-house service laboratories and has stated that these service laboratories are an essential component of the war-fighting machine of the United States.  However, all of these studies state unequivocally that our defense laboratories have been left in a state of severe crisis.  The two most recent studies of our Service laboratories are particularly damning. 
, 
  These reports state that our Service laboratories are so poorly funded and managed that “unless they receive help soon at the Service, Office of the Secretary of Defense (OSD), and congressional levels they will no longer be able to recruit and retain the high quality, dedicated scientists and engineers required to perform the research necessary to preserve our military's technological superiority.”
  

John H. Hopps Jr., Deputy Director of Defense Research and Engineering (DDR&E) and Deputy Undersecretary of Defense in the Department of Defense, in the same interview with James C. McGroddy, stated that our "defense laboratories should have the same attributes as our transformed uniformed military forces."  While the DoD is transforming to build modular joint forces with the attributes of speed, agility, lethality, and knowledge, the Service laboratories need to transform with the parallel attributes of “productivity; responsiveness and adaptability; relevance, programming, and execution; generation and application; and perpetuation of knowledge.” Hopps argues that this transformation should lead to an increased investment in breakthrough activities and increase the reach of the defense labs into university basic research programs.
 

It is crucial that the focus on defense unique technologies be continued.  If the character of defense basic research is truly defined more by the motivation of the investigator, then this form of research is best accomplished through Service laboratories and not universities or industry.  An NRAC report argues that industry will only pursue high-profit major weapons systems, but “the laboratories are crucial to address high-risk, low-volume Science and Technology (S&T) projects.”
  These projects are often not profitable enough for industry to take on or are classified in nature so universities avoid them.  However, like the atomic clocks pursued by the U.S. Naval Observatory that enabled the development of the Global Positioning System, they are critical to the successful fielding of defense related enabling technologies.  In addition to conducting research on their own, a vibrant system of Service laboratories is needed to provide in-house technical experts who can advise acquisition program managers (PMs) on the technical feasibility and affordability of commercial-off-the-shelf (COTS) or proposed outsource solutions.

In the “Science and Technology Workforce for the 21st Century” the senior steering group charged with investigating the health of the Service laboratories outlined the ideal state of a defense science and technology laboratory.  According to this report, an ideal defense laboratory is ultimately measured by outcomes that demonstrate it has a contributing value to its Service.  These outcomes are:

· S&T focused on war-fighter needs

· Development of revolutionary capabilities

· Efficient technology generation for the resources expended

· Effective technology transition

· High involvement in Service decisions

· High value by the major customers

These outcomes simply cannot be duplicated within the construct of peer-reviewed research at a university.     

Transforming Defense Basic Research

While the DoD struggles to transform its own research infrastructure and strategy, the National Institutes of Health (NIH) is attempting to do the same in order to make better utilization of its nearly $13B basic research budget (FY2003).  The National Academy of Sciences was recently commissioned by the National Institutes of Health (NIH) to study and make recommendations on changes to their basic research funding strategy.
  While NIH research is primarily focused on the biomedical sciences, their funding strategy is similar to the DoDs.  Like the DoD, the NIH relies on heavily peer-reviewed extra- and intra-mural research to solve problems requiring a discovery system of inquiry. Several of the recommendations made by the NAS study committee could also certainly apply to the Department of Defense.

The most fundamental recommendation, yet the most difficult to implement, is the establishment of a set of metrics to assess the technical and scientific output of each project.  Additionally, the National Academies recommend that project assessments should be made periodically by external, independent peer review panels and should include scientist from academia, government, and industry.  They further recommend that this evaluation should include an assessment of benefit to “the field.”
  This sounds very similar to the TARA process used by DDR&E in preparing the POM.  In reality the TARA itself does not evaluate the research, but establishes an advisory group for each DTO or JWTO to make the necessary evaluations on funded research.  Each DoD advisory group provides the necessary expertise to the Under Secretary of Defense (Acquisition, Technology, and Logistics), the Director, Defense Research and Engineering, the Deputy Under Secretary of Defense (Science and Technology), the Director, Defense Advanced Research Projects Agency, and the Military Departments in order to develop a research investment strategy. All research in support of the Department of Defense receives some form of periodic review, generally biannually, from a panel formed by the awarding agency or DoD advisory group.  Researchers must also submit annual progress reports on their funded project.  These project reviews are then used to prepare the agency and project reviews at the TARA.  In both forums the researchers report on the extent of their efforts couched in terms of the published metrics.

This brings us back to the question of which metrics should be used to measure the effectiveness of basic research.  The Government Performance and Results Act of 1993 (GPRA) calls for federal agencies to develop, by the end of fiscal year 1997, multi-year strategic plans and metrics for assessing progress toward agency goals.
  For research funding agencies like the Defense Advanced Research Projects Agency (DARPA) or the Army Research Office (ARO), these metrics include: a list of papers submitted or published during this reporting period, demographic data (number of scientists or students supported), a report of inventions, a description of any significant theoretical or experimental advances, and amount of “technology transfer.”  In this context, ARO defines technology transfer as “any specific interactions or developments which would constitute technology transfer of the research results. Examples include patents, initiation of a start-up company based on research results, interactions with industry/Army R&D Laboratories or transfer of information which might impact the development of products.”
   The first four metrics are attractive to program mangers and review panels, because they are easy to enumerate and lend themselves well to statistical analysis.  While metrics such as these indicate the size and health of a research program, they are essentially irrelevant in regards to meeting the technology needs of the DoD.  

The Office of Management and Budget (OMB), under the Clinton and current Bush administrations, has tried to improve the management of basic research programs across the federal government, by reinforcing or adopting best management practices and not on predicting the outcome of worthwhile basic research.  OMB has proposed using “Quality, Relevance and Performance” as guideline metrics for measuring the investment criteria for basic research programs.  The intent of these initiatives is to bring clearer information on program performance to bear upon future resource allocation decisions.  In order to measure the quality of a research program, agencies are required to periodically examine their projects for scientific and technical excellence by benchmarking them relative to other programs, other agencies, and other countries.  To demonstrate relevance, research programs, including unsolicited programs, must identify and prioritize individual research goals and demonstrate the linkages back to National initiatives or overall relevant research goals.  A program’s performance is then evaluated by setting and meeting a series of high priority, multi-year research objectives.
  It is therefore essential that the DoD require all research programs to establish clear, but flexible plans with well-defined milestones that are linked to specific DTOs or JWTOs. 

The U.S. Army has recently taken a different approach to managing extramural research from the approaches discussed above.  One of the Army’s main efforts has been to attract the best and brightest to work solving the Army’s problems through the establishment of University Affiliated Research Centers (UARCs) and Collaborative Technology Alliances (CTAs).  There are currently four DoD approved centers and five CTAs that are collaborative partnerships between academia, government and industry.  These centers hope to combine the ability of universities to produce cutting-edge research, the expertise of industry to manufacture technology, and the knowledge of government scientist to guide the research efforts in a manner that meets the needs of the war-fighter.
  The UARCs encompass the areas of Nanotechnology, Advanced Simulations, Biotechnology, and Electrodynamics; while the CTAs encompass the areas of Advanced Sensors, Power & Energy, Advanced Decision Architectures, Communications & Networks, and Robotics.  The financial commitment from the government for each UARC is $50 million over five years and for each CTA is approximately $35 million over five years.  Each of these programs use some form of a Research Management Board (RMB) with participation from other Army organizations, other Services and other government agencies.  While the CTAs are managed by a senior ARL representative designated as the Collaborative Alliance Manager (CAM), the UARCs are managed by the university.  As an exception the Institute for Soldier Nanotechnology, established at the Massachusetts Institute of Technology (MIT) in 2003, does have an Army Acquisition Corps liaison officer and several ARL researchers on campus.  While the Army is leveraging the facilities and resources of academia and industry to support its own internal research efforts, these programs are too recent to determine their impact on future war-fighting technologies.

Conclusions

In 1945 Vannevar Bush established a vision of publicly funded research in which he urged the scientists mobilized to fight World War II to turn their efforts towards solving “the needs and desires of man” once the fighting had ceased.
 As a result of implementing the Bush vision, research universities within the United States have become the envy of the world mostly using public funding and they have done so at the expense of funding for our Service laboratories.  

However Dr. Bush clearly recognized the continued need for focused research to support national security. With a basic research budget less than half that of the National Science Foundation and a mere fraction that of the NIH, the DoD cannot afford to pursue lofty science education goals and satisfy the DTOs and JWTOs necessary to meet the needs of future war-fighting.  Additionally, no single approach to funding basic research will be able to satisfy the tremendous technology needs of the future force.  A combination of closely managed extramural and intramural research efforts are needed to solve the immense technological challenges of the future. Setting broad priorities for basic research is the domain of policymakers in Congress and the Administration, but it should be the result of informed policy debate. The DoD will probably continue to fund public universities in order to maintain a strong scientific research base, but it should recognize that its impact on providing capabilities to the war-fighter is minimal without specific mechanisms to ensure overall quality.

The new approaches of establishing collaborative venues and centers of excellence incorporating elements of the service laboratories, industry, and university researchers are the key to achieving a successful and rapid transition of scientific knowledge into fielded technology.  The unique setting of these centers in a university setting allows the scientific field to determine the quality of the research through the peer-review process, freeing the DoD to focus on guiding the scope of the research in pursuit of developing defense specific technologies.  In light of OMB initiatives and the Government Performance Results Act of 1993, the DoD should restrict research program metrics to those that are linked to well-defined milestones in support of DTOs or JWTOs.  Not only will this allow program managers to monitor or assess the progress of the research, but it will allow for the phasing out of a program once the stated ends are met or eliminating it if the research effort falls short of expectations.

The ability of the DoD to leverage research within the university and industrial base is predicated on using government scientist to shape the basic research into key war-fighting technologies.  This assumption is only valid if we have strong DoD laboratories that attract world-class scientists.  However our defense laboratories are in a state of severe crisis.  An approach worth considering is to eliminate or minimize funding of basic research at universities in order to build world class defense laboratory facilities using the Government-Owned/Contractor-Operated (GOCO) model utilized by both the National Aeronautics and Space Administration (NASA) and the Department of Energy (DoE).  Laboratories like Sandia, Los Alamos, Jet Propulsion Laboratory (JPL), and Lawrence Livermore are world renowned for their contributions to the scientific field as well as to their respective agency.  In each of these laboratories, the agency has contracted a university to manage the facility and has made them accountable for research goals.  Research is conducted by government personnel, university professors and graduate students, and contract personnel.  To attract new research ideas, these agencies provide small travel grants for collaborative groups to use the facility with the assistance of permanent staff researchers.  The DoD could follow the same approach with its service laboratories by contracting their management to universities or combine them into a Joint Research Laboratory under single university management.  Using this model, the DoD could have the best of both worlds by sponsoring research that is accountable to meeting stated Defense Technology Objectives and serves to meet more altruistic goals like encouraging students in scientific disciplines.  At any rate it is clear that the Deputy Under Secretary for Defense, Science & Technology needs to take immediate action to reverse the funding and management trends at the Service Laboratories in order to recruit and retain the high quality, dedicated scientists and engineers necessary to conduct and manage cutting-edge research. 
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		Department of Justice		0		0		0		2,094		2,089		9,465		4,500		5,100		14,700		7,900		9,525		4,631		3,087		3,640		4,708		4,195		5,326		8,052		7,590		6,797		8,802		6,386		5,329		5,045		5,857		8,121		12,564		12,400		16,000		17,775		21,744		21,350		21,250

		Department of Labor		2,052		2,502		1,103		1,330		1,199		877		958		703		3,678		2,286		3,876		3,740		6,508		5,263		5,020		3,250		870		1,416		360		318		300		300		224		5,550		5,829		13,300		11,500		11,300		11,100		11,100		11,000		11,000		11,000

		Department of State		0		0		0		0		0		1,500		0		0		0		45		0		0		0		0		0		0		0		2,642		3,116		3,437		3,527		4,598		4,869		4,793		0		0		0		0		0		0		0		0		0

		Dept of Transportation		364		341		535		166		275		75		0		0		0		0		0		1,210		1,000		900		3,481		1,063		608		174		0		0		0		0		1,170		1,656		3,007		46,880		38,448		37,540		34,971		60,689		16,198		29,989		33,196

		Department of the Treasury		0		0		0		0		0		0		0		0		0		220		1,731		2,344		2,196		3,509		3,987		4,754		5,058		4,683		4,805		3,358		3,360		3,576		3,576		6,497		21		41		45		31		34		25		10		27		30

		Department of Veterans Affairs		5,260		3,077		3,150		3,195		3,560		3,880		8,900		9,095		8,891		9,523		14,300		15,000		12,900		14,100		15,800		15,400		14,800		17,200		17,300		16,600		16,200		16,100		15,700		13,339		14,373		12,390		12,483		13,575		120,015		148,438		149,241		153,324		157,690

		Environmental Protection Agency		5,450		6,100		6,118		9,030		9,500		17,400		13,700		8,296		6,010		10,100		13,600		10,500		32,687		22,217		29,625		38,634		38,489		31,075		27,196		50,711		73,632		91,224		110,400		89,149		101,360		70,297		51,700		51,133		57,400		56,988		58,590		104,402		97,570

		Nat'l Aeronautics & Space Admin		357,530		327,301		331,611		350,279		305,857		309,335		293,209		413,774		479,729		512,847		559,113		531,122		535,733		617,033		754,500		750,900		916,700		1,013,717		1,112,713		1,417,410		1,636,926		1,705,575		1,738,171		1,800,087		1,963,909		1,978,193		1,980,935		2,094,767		2,023,793		2,040,901		2,305,437		2,657,291		2,548,050

		National Science Foundation		244,977		272,566		367,691		392,442		415,217		485,989		523,634		624,900		678,040		733,255		815,246		896,569		916,078		999,136		1,132,340		1,261,807		1,275,221		1,371,169		1,433,190		1,562,629		1,586,276		1,676,205		1,741,472		1,743,770		1,870,669		1,973,264		2,007,355		2,056,713		2,118,677		2,359,503		2,540,012		2,795,730		2,799,076

		Smithsonian Institution		18,217		15,082		21,271		24,041		24,713		24,785		25,735		29,651		34,896		36,901		41,006		44,861		52,357		55,960		63,613		71,063		63,273		71,508		75,096		80,152		83,987		97,999		97,999		102,000		124,176		124,000		127,000		130,000		120,000		90,000		98,000		100,000		102,000





table 26

		Table 26.  Federal obligations for basic research, by agency:

		fiscal years 1970-2002

		[Dollars in thousands]

																																																																		Preliminary

		Agency and subdivision		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000

																																																																		2001		2002

		Total, all agencies		1,925,908		1,980,141		2,186,937		2,232,006		2,387,681		2,588,427		2,767,454		3,258,640		3,698,604		4,192,665		4,674,156		5,041,295		5,481,605		6,260,131		7,067,359		7,818,682		8,153,076		8,942,425		9,473,618		10,602,011		11,285,593		12,170,794		12,489,864		13,399,121		13,523,476		13,877,031		14,464,035		14,941,892		15,613,012		17,443,653		19,569,849		22,704,680		23,399,291

		Departments:

		Department of Agriculture, total		115,709		118,414		137,311		142,726		145,611		154,184		171,371		204,450		242,704		256,420		275,650		314,128		330,755		362,019		392,649		445,388		432,857		445,464		480,588		484,928		519,190		557,578		595,153		615,941		606,328		595,034		549,980		590,097		603,763		743,295		807,947		906,849		848,751

		Agricultural Cooperative Svc		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA

		Agricultural Marketing Service		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		540		0		0		0		0		0		0		0		0		0		0		0		0

		Agricultural Research Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		186,436		192,908		215,300		240,600		250,200		247,700		253,410		271,140		282,696		294,046		309,676		326,090		341,048		366,483		368,966		364,597		364,442		401,711		461,747		477,725		533,158		529,381

		Agricultural Stabilization &

		Conservation Service		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA

		Animal & Plant Health

		Inspection Service		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Cooperative State Research,

		Ed, & Extension Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		83,852		91,323		98,809		99,552		141,523		131,688		132,773		145,824		142,605		153,726		170,400		189,581		192,451		194,682		185,992		148,683		189,895		163,451		189,642		229,890		273,185		213,786

		Economic Research Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		3,584		3,927		3,878		4,400		4,635		4,458		6,267		6,735		6,931		7,075		7,612		8,242		10,606		9,939		5,383		5,295		5,300		7,155		6,249		6,415		6,589		6,720

		Economics, Statistics, &

		Cooperative Svc, total		4,619		4,943		4,722		4,822		5,457		3,460		4,025		3,770		3,924		6,390		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Economic Research Service		4,322		4,660		4,641		4,754		5,442		3,196		3,594		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Farmer Cooperative Service		221		203		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Statistical Reporting Svc		76		80		81		68		15		264		431		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Economics & Statistics Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		6,592		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Food Safety Inspection Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		125		125		410		0		0

		Foreign Agricultural Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		654		474		856		915		924		865		808		808		808

		Forest Service		14,548		15,651		18,318		19,286		20,685		21,098		22,572		26,718		30,840		31,400		33,727		38,091		38,690		38,760		41,176		44,130		42,182		49,421		51,600		50,000		60,300		66,600		68,900		69,400		33,300		32,897		29,300		28,435		29,300		80,777		91,430		91,840		96,760

		Grain Inspection Packers &

		Stockyards Administration		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2,714		0		0		0

		Human Nutrition Info Svc		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA

		Nat'l Agri Statistics Svc		0		0		0		0		0		0		0		NA		NA		NA		NA		0		2,300		2,500		2,700		2,761		2,635		1,116		1,188		953		917		1,067		1,181		1,277		1,270		1,322		1,249		1,110		1,097		1,176		1,269		1,269		1,296

		Natural Resources Conservation

		Service		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of International

		Cooperation & Development		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		2,336		1,703		1,126		2,314		3,596		1,538		3,685		1,946		3,563		1,743		2,586		2,223		1,159		1,159		0		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Transportation		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		462		481		458		625		601		509		531		538		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Rural Business-Cooperative Svc		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0

		Rural Development Service		NA		NA		NA		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Science & Ed Admin, total		96,542		97,820		114,271		118,618		119,469		129,626		144,774		173,962		207,940		218,630		232,995		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Agricultural Research Svc		73,342		72,070		82,889		84,644		85,489		91,192		101,686		125,601		142,379		148,170		157,773		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Cooperative State Rsch Svc		23,200		25,750		31,382		33,974		33,980		38,434		43,088		48,361		65,561		70,460		75,222		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Nat'l Agricultural Library		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Department of Commerce, total		18,163		15,711		7,928		6,644		7,681		8,109		11,001		12,302		11,806		11,900		15,910		16,204		16,867		19,221		20,613		23,227		26,523		25,779		30,858		29,099		31,382		34,332		34,517		37,201		40,119		39,258		37,536		39,235		39,593		49,128		46,362		47,907		53,351

		Bureau of the Census		308		346		349		182		211		218		182		200		507		600		543		438		309		299		404		372		507		726		1,342		1,163		2,812		2,449		943		355		309		312		850		1,061		550		2,037		1,766		41		0

		Economic Development Admin		0		0		0		0		0		0		1,675		1,000		2,690		500		300		200		0		527		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Env Science Svcs Admin		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Maritime Administration		0		399		2,729		1,784		1,154		1,706		1,164		1,200		2,700		2,000		2,000		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Minority Business Dvlpmt Agcy		3,505		0		0		0		0		0		0		200		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		National Fire Prevention &

		Control Administration		NA		NA		NA		NA		NA		700		2,066		2,684		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Nat'l Inst of Standards & Tech		14,350		14,496		4,850		4,452		6,152		5,353		5,798		6,918		5,909		8,800		12,784		15,566		16,536		18,363		20,209		22,065		25,679		25,053		26,278		27,936		28,570		31,883		33,574		36,506		39,810		38,946		36,686		38,174		38,636		42,003		40,258		43,324		48,809

		National Oceanic & Atmospheric

		Administration		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3,238		0		0		0		0		340		0		0		0		0		407		5,088		4,338		4,542		4,542

		Nat'l Technical Information Svc		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		National Telecommunications &

		Information Administration		NA		NA		NA		NA		NA		NA		NA		100		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Productivity,

		Technology, & Innovation		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of the Secretary		0		0		0		0		0		0		0		0		0		0		283		0		22		32		0		790		337		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Telecommunications		0		470		0		226		164		132		116		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Patent & Trademark Office		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		United States Travel &

		Tourism Administration		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Department of Defense, total		317,013		322,139		328,774		306,711		302,943		300,065		326,885		373,254		410,410		471,527		540,341		604,285		686,684		785,620		847,857		861,407		923,915		907,599		876,922		947,927		947,621		994,154		1,098,945		1,268,238		1,200,652		1,248,330		1,137,866		1,022,870		1,030,839		1,040,210		1,230,119		1,915,639		1,363,205

		Defense Agencies, total		38,275		44,539		35,352		37,244		34,900		30,732		31,900		35,646		39,149		59,340		85,051		92,396		72,922		107,700		117,643		79,246		121,715		114,788		173,008		203,918		200,469		208,336		294,429		411,762		344,854		413,345		338,212		309,244		334,345		311,927		417,094		1,086,610		518,154

		Ballistic Missile Def Org		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		2,239		0		0		0		0		0		10,742		5,224		12,131		0		0		0		0		0

		Chemical and Biological

		Defense 1		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		37,679		34,823		33,206

		Def Adv Rsch Projects Agcy		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		97,200		80,748		0		103,149		90,900		99,200		122,423		77,274		94,587		78,952		73,950		78,259		49,664		52,448		109,738		116,692

		Defense Info Systems Agcy		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Defense Logistics Agency		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Def Special Weapons Agcy		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		113,456		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA

		Def Threat Reduction Agcy		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0

		Joint Staff		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Nat'l Imagery & Mapping Agcy		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Special Operations Command		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		TRICARE Management Activity 2		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		69,071		545,859		50,360

		Uniformed Services University

		of the Health Sciences		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		1,798		1,260		0		1,895		2,522		3,358		3,498		848		NA		NA		NA		NA		NA		NA		NA		NA

		Washington Headquarters

		Services		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		15,790		91,000		88,223		95,425		114,914		191,871		285,841		266,732		308,016		254,036		223,163		256,086		262,263		257,896		396,190		317,896

		Dept of the Air Force, total		84,603		84,456		86,356		79,927		77,503		78,941		83,926		84,800		95,100		105,025		108,200		125,800		145,800		164,200		192,359		198,298		216,483		221,584		196,382		202,804		197,045		209,225		205,800		218,737		242,384		206,776		227,886		188,067		185,564		191,401		253,412		238,462		238,089

		Department of the Army, total		76,307		78,533		82,465		76,850		76,346		71,690		81,386		99,039		104,073		115,040		132,190		148,089		187,662		208,320		222,090		240,753		248,450		216,972		165,727		187,168		185,075		188,593		204,902		215,739		213,270		218,790		195,097		178,345		181,955		181,121		205,277		204,552		208,156

		Department of the Army, Civil

		Functions		449		702		684		0		0		0		640		552		630		982		1,190		1,089		1,162		1,720		1,390		1,395		2,515		2,968		3,620		2,695		3,550		4,593		4,902		5,033		5,138		4,823		4,795		4,028		4,861		5,376		3,499		2,705		2,661

		Department of the Army,

		Military Functions		75,858		77,831		81,781		76,850		76,346		71,690		80,746		98,487		103,443		114,058		131,000		147,000		186,500		206,600		220,700		239,358		245,935		214,004		162,107		184,473		181,525		184,000		200,000		210,706		208,132		213,967		190,302		174,317		177,094		175,745		201,778		201,847		205,495

		Department of the Navy, total		117,828		114,611		124,601		112,690		114,194		118,702		129,673		153,769		172,088		192,122		214,900		238,000		280,300		305,400		315,765		343,110		337,267		354,255		341,805		354,037		365,032		388,000		393,814		422,000		400,144		409,419		376,671		347,214		328,975		355,761		354,336		386,015		398,806

		Def Civil Preparedness Agcy		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Health Affairs, Assistant

		Secretary of Defense for		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Operational Test & Evaluation,

		Director		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Test & Evaluation, Deputy Under

		Secretary of Defense		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Department of Education		NA		NA		NA		NA		NA		NA		NA		NA		NA		20,567		17,583		0		14,199		14,182		12,221		14,642		4,522		3,119		4,354		4,439		4,922		8,552		7,513		5,323		5,519		5,535		3,459		3,044		2,063		2,049		2,053		2,253		2,126

		Department of Energy		NA		NA		NA		NA		NA		NA		NA		389,450		440,534		462,968		523,136		586,340		642,211		767,718		830,432		942,592		959,668		1,068,465		1,184,808		1,410,902		1,504,796		1,686,453		1,736,404		1,754,831		1,603,223		1,634,353		1,929,656		1,970,861		2,028,805		2,131,823		2,175,837		2,368,986		2,339,169

		Dept of Health, Education, &

		Welfare, total		512,964		574,523		665,362		667,348		850,065		903,747		986,172		1,119,495		1,292,339		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Alcohol, Drug Abuse, & Mental

		Health Administration		NA		NA		0		52,555		53,297		66,245		52,557		62,670		79,917		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Center for Disease Control		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Environmental Health Service		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Food & Drug Administration		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Health Care Financing Admin		NA		NA		NA		NA		NA		NA		NA		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Health Resources Admin		0		0		0		7,373		7,373		0		3,064		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Health Services Administration		0		0		0		1,549		630		1,218		285		2,031		636		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Hlth Svcs & Mental Health Admin		60,340		63,568		75,333		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		National Inst of Education		0		0		0		11,386		4,800		1,894		5,081		11,880		18,276		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		National Institutes of Health		444,409		503,707		585,700		592,966		775,300		828,520		920,312		1,032,776		1,181,094		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Off of Asst Sec for Education		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Off of the Asst Sec for Health		0		0		0		0		0		0		0		4,006		5,120		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Child Development		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Education		7,812		6,815		3,707		63		166		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Human Dvlpmt Svcs		0		0		0		0		0		0		0		2,178		2,223		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of International Health		0		0		0		703		2,708		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of the Secretary		0		0		0		0		4,161		4,068		4,873		3,954		5,073		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Social & Rehabilitation Svc		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Social Security Administration		403		433		622		753		1,630		1,802		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Department of Health & Human

		Services, total		NA		NA		NA		NA		NA		NA		NA		NA		NA		1,576,011		1,762,668		1,900,384		2,144,694		2,475,400		2,814,525		3,232,547		3,338,767		3,827,918		4,081,403		4,388,007		4,649,031		5,050,114		5,058,703		5,696,697		5,883,983		6,061,057		6,504,626		6,851,762		7,355,363		8,632,526		10,055,392		11,533,424		12,969,005

		Admin for Children & Families		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0

		Administration on Aging		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0

		Agency for Healthcare Research

		and Quality 3		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		811		0		0		0		0		0		153		0		0

		Agency for Toxic Substances

		Disease & Registry 4		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0

		Alcohol, Drug Abuse, & Mental

		Health Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		94,622		104,736		116,309		117,331		144,950		170,843		196,750		203,360		232,158		265,752		307,980		386,181		459,093		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Centers for Disease Control &

		Prevention		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Food & Drug Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Health Care Financing Admin		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Health Resources Admin		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Health Resources & Svcs Admin		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		600		800		800		905		1,020		1,346		1,079		1,180		1,150		1,521		1,295		1,107		802		1,010		1,000		1,053		1,050		1,182		1,160		1,190		1,190

		Health Services Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		1,988		2,032		3,800		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Human Development Services		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		446		434		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		National Institutes of Health 5		NA		NA		NA		NA		NA		NA		NA		NA		NA		1,463,703		1,642,341		1,766,788		2,020,650		2,313,026		2,624,774		3,018,004		3,118,600		3,575,515		3,795,127		4,053,297		4,261,700		4,589,500		5,057,408		5,695,590		5,882,370		6,060,047		6,503,626		6,850,709		7,354,313		8,631,344		10,054,079		11,532,234		12,967,815

		Off of the Asst Sec for Health		NA		NA		NA		NA		NA		NA		NA		NA		NA		13,615		11,560		12,441		5,679		16,624		18,108		16,888		15,787		18,899		19,445		25,550		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA

		Office of the Secretary, total		NA		NA		NA		NA		NA		NA		NA		NA		NA		2,083		1,999		600		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of the Asst Secretary,

		Planning & Evaluation		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0

		Off of Public Hlth & Science		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0

		Social Security Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA

		Substance Abuse & Mental Health

		Services Administration 6		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0

		Dept of Housing & Urban Dvlpmt		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Department of the Interior, total		39,485		41,711		43,052		48,741		48,681		54,944		54,330		63,579		65,876		72,522		71,634		80,663		76,454		103,033		125,921		138,274		132,986		134,874		126,464		188,907		205,431		229,294		230,920		230,259		83,222		55,179		56,038		56,442		48,733		59,136		51,822		56,409		53,722

		Bonneville Power Admin		0		0		0		0		0		0		0		0		0		0		0		420		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Bureau of Land Management		15		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1,097		637		637		0		0		0		0		0		0		0		0		0

		Bureau of Mines		6,248		6,525		7,846		6,863		5,637		1,935		800		4,000		8,600		13,700		11,500		13,600		15,922		23,479		40,496		49,866		44,945		45,592		32,052		43,941		40,647		42,792		43,746		44,598		25,421		0		NA		NA		NA		NA		NA		NA		NA

		Bureau of Reclamation		82		59		93		92		118		44		70		120		150		100		200		118		90		99		145		300		100		100		100		2		100		100		0		0		0		0		0		0		0		0		0		0		0

		Federal Water Pollution Control

		Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Geological Survey		20,229		20,640		21,469		27,747		27,193		38,606		39,533		40,318		46,288		49,009		47,319		53,493		52,625		64,721		78,881		80,538		83,379		84,882		89,512		140,164		159,084		179,105		180,137		178,016		43,465		41,649		55,538		55,942		48,187		58,636		51,322		55,911		53,024

		Heritage Conservation &

		Recreation Service		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Minerals Management Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		National Biological Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		13,666		13,000		NA		NA		NA		NA		NA		NA		NA

		National Park Service		0		704		886		800		954		628		555		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		630		670		530		500		500		546		500		500		498		698

		National Resources Library		NA		NA		NA		NA		NA		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Coal Research		0		0		0		83		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of the Secretary		0		0		0		679		0		0		975		3,176		1,738		1,413		2,233		1,514		480		7,379		91		1,870		962		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Surface Mining

		Reclamation & Enforcement		0		0		0		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Water Research

		& Technology, total		4,452		4,673		4,164		3,160		3,738		3,855		3,565		2,865		4,600		4,600		6,600		7,630		3,265		455		367		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Saline Water		2,174		2,041		1,240		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Off of Water Resources Rsch		2,278		2,632		2,924		3,160		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		United States Fish & Wildlife

		Service, total		8,459		9,110		8,594		9,317		11,041		9,876		8,832		13,100		4,500		3,700		3,782		3,888		4,072		6,900		5,941		5,700		3,600		4,300		4,800		4,800		5,600		6,200		6,400		6,378		0		0		0		0		0		0		0		0		0

		Bureau of Commercial

		Fisheries		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Bureau of Sport Fisheries &

		Wildlife		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Department of Justice, total		0		0		0		2,094		2,089		9,465		4,500		5,100		14,700		7,900		9,525		4,631		3,087		3,640		4,708		4,195		5,326		8,052		7,590		6,797		8,802		6,386		5,329		5,045		5,857		8,121		12,564		12,400		16,000		17,775		21,744		21,350		21,250

		Bureau of Prisons		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Drug Enforcement Admin		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Fed Bureau of Investigation		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Immigration & Naturalization

		Service		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Justice Programs		0		0		0		2,094		2,089		9,465		4,500		5,100		14,700		7,900		9,525		4,631		3,087		3,640		4,708		4,195		5,326		8,052		7,590		6,797		8,802		6,386		5,329		5,045		5,857		8,121		12,564		12,400		16,000		17,775		21,744		21,350		21,250

		Office of Legal Policy		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Department of Labor, total		2,052		2,502		1,103		1,330		1,199		877		958		703		3,678		2,286		3,876		3,740		6,508		5,263		5,020		3,250		870		1,416		360		318		300		300		224		5,550		5,829		13,300		11,500		11,300		11,100		11,100		11,000		11,000		11,000

		Bureau of Apprenticeship &

		Training		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Bureau of Employment Security		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Bureau of Labor Statistics		1,422		1,403		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5,400		5,600		13,300		11,500		11,300		11,100		11,100		11,000		11,000		11,000

		Employment Standards Admin		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Employment & Training Admin		340		552		413		438		583		543		632		558		3,528		1,786		3,876		3,740		6,508		5,263		5,020		3,250		870		1,416		360		318		300		300		200		150		229		0		0		0		0		0		0		0		0

		Labor-Management Relations &

		Cooperative Programs		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Labor-Management Svcs Admin		290		547		690		892		616		334		326		145		150		500		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Occupational Safety & Health

		Administration		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of the Secretary		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pension & Welfare Benefits

		Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Pension Benefit Guaranty Corp		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		24		0		0		0		0		0		0		0		0		0		0

		Wage & Hour Division		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Post Office Department		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Department of State, total		0		0		0		0		0		1,500		0		0		0		45		0		0		0		0		0		0		0		2,642		3,116		3,437		3,527		4,598		4,869		4,793		0		0		0		0		0		0		0		0		0

		Agcy for Internat'l Dvlpmt		0		0		0		0		0		1,500		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Bureau of Intelligence & Rsch		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Departmental Funds		0		0		0		0		0		0		0		0		0		45		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Peace Corps		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Dept of Transportation, total		364		341		535		166		275		75		0		0		0		0		0		1,210		1,000		900		3,481		1,063		608		174		0		0		0		0		1,170		1,656		3,007		46,880		38,448		37,540		34,971		60,689		16,198		29,989		33,196

		Coast Guard		36		43		1		138		175		75		0		0		0		0		0		260		0		400		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Federal Aviation Admin		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Federal Highway Administration		328		134		171		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1,170		1,656		3,007		46,880		38,448		37,540		34,971		60,689		16,198		29,989		33,196

		Federal Motor Carrier Safety

		Administration 7		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0

		Federal Railroad Admin		0		11		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Federal Transit Administration		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Infrastructure Investment		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		NA		NA		NA		NA		NA		NA		NA		NA

		Maritime Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		650		1,000		500		3,481		1,063		608		174		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Materials Transportation Bureau		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		National Highway Traffic Safety

		Administration		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of the Secretary		0		153		363		28		100		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Rsch & Special Programs Admin		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		300		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Department of the Treasury, total		0		0		0		0		0		0		0		0		0		220		1,731		2,344		2,196		3,509		3,987		4,754		5,058		4,683		4,805		3,358		3,360		3,576		3,576		6,497		21		41		45		31		34		25		10		27		30

		Bureau of Alcohol, Tobacco, &

		Firearms		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Bureau of Engraving & Printing		0		0		0		0		0		0		0		0		0		0		0		0		0		600		798		325		384		100		52		473		0		0		0		0		21		41		45		31		34		25		10		27		30

		Financial Crimes Enforcement

		Network		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Internal Revenue Service		0		0		0		0		0		0		0		0		0		220		1,731		2,344		2,196		2,909		3,189		4,429		4,482		4,400		4,659		2,885		3,360		3,576		3,576		6,497		0		0		0		0		0		0		0		0		0

		Office of Thrift Supervision		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0

		United States Customs Service		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		United States Mint		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		United States Secret Service		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		192		183		94		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Department of Veterans Affairs		5,260		3,077		3,150		3,195		3,560		3,880		8,900		9,095		8,891		9,523		14,300		15,000		12,900		14,100		15,800		15,400		14,800		17,200		17,300		16,600		16,200		16,100		15,700		13,339		14,373		12,390		12,483		13,575		120,015		148,438		149,241		153,324		157,690

		Other agencies:

		ACTION		0		0		0		0		80		115		32		51		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Advisory Commission on

		Intergovernmental Relations		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA

		Appalachian Regional Commission		0		0		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Atomic Energy Commission		286,669		276,897		268,289		275,156		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Broadcasting Board of Governors 8		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0

		Civil Aeronautics Board		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Civil Service Commission		83		136		97		177		196		559		307		394		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Community Services Admin		NA		NA		NA		NA		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Consumer Product Safety Comm		0		0		0		0		0		0		0		0		0		0		0		60		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Energy Research & Dvlpmt Admin		0		0		0		0		269,504		312,758		345,790		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Energy Security Trust Fund		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Environmental Protection Agency 4		5,450		6,100		6,118		9,030		9,500		17,400		13,700		8,296		6,010		10,100		13,600		10,500		32,687		22,217		29,625		38,634		38,489		31,075		27,196		50,711		73,632		91,224		110,400		89,149		101,360		70,297		51,700		51,133		57,400		56,988		58,590		104,402		97,570

		Fed Communications Commission		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Federal Emergency Management

		Agency, total		NA		NA		NA		NA		NA		NA		NA		NA		2,847		3,014		2,642		2,639		1,438		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Def Civil Preparedness Agcy		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		National Fire Prevention &

		Control Administration		NA		NA		NA		NA		NA		NA		NA		NA		2,847		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Federal Energy Administration		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Federal Trade Commission		0		0		0		0		0		0		300		361		452		445		1,495		935		1,009		1,159		1,324		1,474		1,553		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Foundation for Ed Assistance		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		20,576		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		General Services Administration		0		0		0		48		510		284		63		99		1,781		14		0		0		0		0		50		70		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		International Development

		Cooperation Agency, total		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		4,090		2,952		1,720		4,262		2,798		3,005		3,060		5,031		5,684		5,805		8,376		1,775		2,297		2,000		122		1,815		67		85		100		100

		Agcy for Internat'l Dvlpmt		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		4,090		2,952		1,720		4,262		2,798		3,005		3,060		5,031		5,684		5,805		8,376		1,775		2,297		2,000		122		1,815		67		85		100		100

		Institute for Scientific &

		Technological Cooperation		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Interstate Commerce Commission		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Library of Congress		0		0		0		0		0		0		171		140		130		100		100		200		148		331		641		641		407		390		400		367		295		373		354		349		434		512		518		0		0		0		0		0		0

		Nat'l Aeronautics & Space Admin 9		357,530		327,301		331,611		350,279		305,857		309,335		293,209		413,774		479,729		512,847		559,113		531,122		535,733		617,033		754,500		750,900		916,700		1,013,717		1,112,713		1,417,410		1,636,926		1,705,575		1,738,171		1,800,087		1,963,909		1,978,193		1,980,935		2,094,767		2,023,793		2,040,901		2,305,437		2,657,291		2,548,050

		Nat'l Archives & Records Admin		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		134		0		465		246		55		155		356		495		150		150		0		0		0		0		0		0		0		0

		National Science Foundation		244,977		272,566		367,691		392,442		415,217		485,989		523,634		624,900		678,040		733,255		815,246		896,569		916,078		999,136		1,132,340		1,261,807		1,275,221		1,371,169		1,433,190		1,562,629		1,586,276		1,676,205		1,741,472		1,743,770		1,870,669		1,973,264		2,007,355		2,056,713		2,118,677		2,359,503		2,540,012		2,795,730		2,799,076

		Nuclear Regulatory Commission		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Economic Opportunity		1,600		3,235		4,237		865		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Emergency Preparedness		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Personnel Management		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Office of Science & Technology		372		406		408		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Off of Telecommunications Policy		0		0		0		0		0		356		396		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Office of Thrift Supervision		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Postal Service		NA		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Small Business Administration		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Smithsonian Institution		18,217		15,082		21,271		24,041		24,713		24,785		25,735		29,651		34,896		36,901		41,006		44,861		52,357		55,960		63,613		71,063		63,273		71,508		75,096		80,152		83,987		97,999		97,999		102,000		124,176		124,000		127,000		130,000		120,000		90,000		98,000		100,000		102,000

		Social Security Administration		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		0		0		0		0		0		0		0

		Special Action Office for Drug

		Abuse Prevention		0		0		0		1,013		0		0		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA		NA

		Tennessee Valley Authority		0		0		0		0		0		0		0		3,546		3,781		4,100		4,600		4,800		4,600		5,600		5,100		5,500		7,271		3,918		3,204		2,908		4,729		1,941		2,145		9,870		8,870		8,990		326		0		48		0		0		0		0

		United States Arms Control &

		Disarmament Agency 10		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		United States Commission on

		Civil Rights		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		United States Information

		Agency 11		0		0		0		0		0		0		0		0		0		0		0		104		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		NA		NA		NA

		United States International Trade

		Commission 12		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1    Prior to fiscal year 2000, Chemical and Biological Defense's R&D was reported with

		the Washington Headquarters Services.

		2    TRICARE Management Activity oversees the delivery of healthcare to active duty

		and retired members of the uniformed services and their family members and survivors.

		3    The Agency for Health Care Policy and Research was renamed the Agency for Healthcare

		Research and Quality as stated in the Healthcare Research and Quality Act of 1999,

		signed by the President on December 6, 1999.

		4    Prior to fiscal year 2000, data reported for the Environmental Protection

		Agency included R&D data for the Agency for Toxic Substances and Disease Registry.

		5    Beginning in the fiscal year 2000, the National Institutes of Health classified all of

		its development activities as research.

		6    Data for fiscal years 2000-2002 from the Substance Abuse & Mental Health Services

		Administration (SAMHSA) are estimates based on SAMHSA's obligations by program activity

		budget and previously reported funding for development.

		7    The Federal Motor Carrier Safety Administration, formerly a part of the Federal Highway

		Administration, was established within the Department of Transportation on January 1,

		2000, as stated in the Motor Carrier Safety Improvement Act of 1999 (Public Law No.

		106-159, 113 Stat. 1748 (December 9, 1999)).

		8    The Broadcasting Board of Governors became an independent Federal entity on October 1,

		1999, as mandated by the Foreign Affairs Reform and Restructuring Act (Public

		Law 105-277) signed by the President on October 21, 1998.

		9    Beginning in fiscal year 2000, the National Aeronautics & Space Administration

		reclassified Space Station as a physical asset and Space Station Research as

		equipment, and transferred funding for the program from R&D to R&D plant.

		10   Effective April 1, 1999, all functions and authorities of the United States Arms

		Control & Disarmament Agency were transferred to the Department of State.

		11   On October 1, 1999, the United States Information Agency was integrated into the

		United States Department of State.

		12   As of fiscal year 2001, the United States International Trade Commission no longer

		classifies any of its activities as research and development.

		KEY:      NA  =  Not applicable (indicates that the data collected for this table were not

		recorded at that level in that particular fiscal year, or

		that the agency or subagency did not exist as such or in that

		organization in that year)

		SOURCE:   National Science Foundation/Division of Science Resources Statistics, Survey of

		Federal Funds for Research and Development: Fiscal Years 2000, 2001, and 2002






