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Statement of Donna Fossum, JD, PhD1 
Manager, RaDiUS Program, RAND Corporation 

 
Before the Committee on Government Reform 

U.S. House of Representatives 
 

July 7, 2004 
 

 
Mr. Chairman and Members of the Subcommittee, I appreciate the opportunity to testify 

here today on this most important topic.  To support the work of the White House Office 

of Science and Technology Policy, in 1992, the RAND Corporation began to 

systematically gather information on all of the research and development (R&D) 

activities that are funded each year by the United States Federal Government.   While this 

effort initially gathered information only on the R&D programs of federal agencies, it 

quickly became clear that the most readily available information on federal R&D 

activities was too aggregated to be of use in answering the many questions that were of 

greatest concern to the Federal Government.   

 

Specifically, various agencies and offices of the executive and legislative branches of the 

Federal Government wanted to know how many federal R&D dollars were being spent 

on electronics, global positioning technology, preventing violence among at-risk youth, 

automotive-related technology, aviation safety, education technology, environmental 

change, and a host of other topics.  To answer such focused questions, the RAND 

                                                 
1 The opinions and conclusions expressed in this testimony are the author’s alone and should not be 
interpreted as representing those of RAND or any of the sponsors of its research.  This product is part of the 
RAND Corporation testimony series.  RAND testimonies record testimony presented by RAND associates 
to federal, state, or local legislative committees; government-appointed commissions and panels; and 
private review and oversight bodies.  The RAND Corporation is a nonprofit research organization 
providing objective analysis and effective solutions that address the challenges facing the public and 
private sectors around the world.  RAND’s publications do not necessarily reflect the opinions of its 
research clients and sponsors. 
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Corporation created the RaDiUS Database, which is the most comprehensive and detailed 

collection of information assembled on the R&D activities funded by the Federal 

Government.    

 

The RaDiUS Database uses OMB’s definition of R&D to systematically track the funds 

that federal agencies devote each year to R&D through the various bureaucratic levels of 

each agency to the point where they are actually spent to conduct R&D.  As noted in the 

chart below, each increasingly detailed level of the RaDiUS Database provides users with 

information on who, what, where, and how much regarding federally funded R&D.  

The Structure and Contents
 of the RaDiUS Database

Total
Number of

Records
Currently
in RaDiUS

Level 1    AGENCY 24

Level 2      BUREAU 190+

Level 3       PROGRAM 1,960+
Level 4        PROJECT 6,500+

Level 5       AWARD / TASK

Who?
What?
Where?
How much?

614,200+

 

Users of RaDiUS can search the database with any descriptive term(s) of their choosing 

to identify federally funded R&D activities in every field of science and engineering.  In 

1998, the General Accounting Office declared the RaDiUS Database to be a “Best 

Practice” of the Federal Government (GAO/NSIAD/RCED-98-23).   
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I have been the project manager of RaDiUS since its inception at RAND, and in that 

capacity oversaw the design and development of the RaDiUS Database a decade ago.  I 

continue to make sure that the information in the RaDiUS Database is regularly updated 

and available for use.   I am also the lead author of two reports that were made possible 

because of the existence of the RaDiUS Database.  The first is “Discovery and 

Innovation,” which was released in 2000 and which for the first time detailed all federally 

funded R&D activities by the state and city in which they actually occurred.   In 2001, the 

Public Libraries Association and the American Association of School Libraries 

recommended that copies of “Discovery and Innovation” be included in all public and 

high school libraries in the nation.  The second report is “Vital Assets,” which was 

released just two months ago in April.  It details the federal R&D funds that went to 

every university and college in the nation in the FY 2002.  Among the notable findings 

presented in “Vital Assets” is the fact that only 80 of the more than 1,825 four-year 

accredited and professional degree-granting universities and colleges in the nation 

received 71 percent of all the federal R&D funds provided to such institutions in FY 

2002.  It also found that the nation’s126 medical schools received 45 percent of all 

federal R&D funds provided to universities and colleges in FY 2002. 

 

Today, the focus of this hearing is on information technology (IT) R&D.   Specifically, 

the Subcommittee has asked the following questions: 

 

• Which federal agencies fund IT R&D? 
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• How many federal dollars are spent on IT R&D?   

• In what areas of IT are federal R&D investments being made?   

• Who receives federal IT R&D funds and how much do they get?   

• What is the federal government gaining from its investment in IT R&D?  

• Why should the federal government continue to make these investments?   

 

 While I will draw upon the RaDiUS Database to provide answers to many of these 

questions, before I do so, I would first like to address an additional question – namely, to 

what are we referring when we use the term “IT R&D”? 

 

What is IT R&D?  

 

From the development of the transistor in the 1940’s until today, the meaning of the term 

IT has changed dramatically, most especially in the past decade.  And as the capabilities 

and pervasiveness of IT have expanded throughout society, the range and scope of IT 

R&D have also grown. 

 

Initially IT R&D focused on the physical components of IT, encompassing both the 

physical sciences where research on hardware components was being conducted as well 

as mathematics where the foundation of rudimentary machine instructions or encoding 

was being laid.  As research advanced our knowledge of specific physical components, 

new IT functionalities emerged, such as data storage, data processing, and data transfer, 

all of which became integral parts of computers and electronic devices.   Consequently, 
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over time, IT R&D expanded to encompass research on physical IT components, as well 

as research on the higher-level functionalities that were enabled by the design and 

engineering of the underlying physical IT components.   As a result, the focus of IT R&D 

expanded to include to fields of engineering and computer architecture design, as well as 

other disciplines that sought to explore and exploit the new higher-level functionalities.   

 

Very quickly, it was discovered that these higher-level functionalities could be combined 

to create new applications and new infrastructures, spawning the field of software 

engineering as well as the development of new tools that allowed people to handle and 

manipulate both data and information.  This era of IT R&D produced software for word 

processing, spreadsheets, databases, meteorological modeling, etc.  IT R&D also 

produced a host of infrastructures including packet switching networks, as well as 

wireless base stations, cellular communication, and other similar innovations.  Again, the 

scope of IT R&D expanded to include application and infrastructure design and 

development.   These new IT applications and infrastructures allowed for the creation of 

new services, such as e-commerce, distributed computing, and the World-Wide-Web, all 

of which are new IT services enabled by combining IT applications and infrastructures.  

So the world of IT R&D expanded yet again.   

 

In short, what began as R&D on the physical components of IT, has grown to include 

higher-level IT functionalities enabled by combinations of physical components, IT 

applications and infrastructures, and IT capabilities that are built on combinations of IT 

applications and infrastructures.  As a consequence, the challenge today of identifying 
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what is IT R&D, is not the equivalent of looking for a needle in a haystack as it was only 

a few decades ago.  Rather it is the much harder task of identifying what is NOT 

encompassed by the term IT R&D, since virtually every field of science and engineering 

is now affected or has in some way become associated with IT.  This challenge becomes 

even more difficult when one realizes that such seemingly non-IT fields as biology, 

chemistry, and optics, are now viewed as having the potential for revolutionizing how 

basic IT systems operate.    

 

Further complicating this challenge is the fact that, as the focus of IT R&D moved from 

physical components to developing new applications and services, the types of problems 

solved by IT also changed.  That is, early on, IT R&D focused on the emerging the field 

of electronics and electronic devices, and began by replacing mechanical devices with 

electronic ones, that merely provided an alternative method of solving simple problems.  

As IT R&D created new electronic devices, new combinations of IT were being 

discovered that allowed for new functionalities.  Problems that once had to be solved by 

hand or mechanical devices could suddenly be solved faster and much more efficiently 

with the application of new IT devices.  Eventually, by building on the new 

functionalities resulting from IT R&D, scientist and engineers began to create entirely 

new IT applications and infrastructures.  The use of these new IT applications and 

infrastructures, in turn, allowed people to solve a whole new class of problems – complex 

problems encountered in the real world.  However, to solve these real world problems 

using IT, it was still necessary to simplify the models of them in order for the IT to 

address them.  Today, IT is able not only to solve the complex problems encountered in 
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the real world with little or no simplification, but also to interact directly with the world 

in such a way as to influence the very problems it is addressing.  Consequently, as IT 

R&D has evolved over the decades, it has become increasing difficult to separate IT from 

the environment in which it operates. 

 

Four Definitions of IT R&D 

 

Based on the evolution of IT, the R&D related to IT can be defined in at least four 

different ways, all of which are illustrated in the chart below. 

Integrated
Circuits and
Processing

Components

Memory
Elements

Communication
and Networking

Components

Computer
Interface

Data
Processing

Data Storage

Data
Transmission

Non-
Computer -
Computer
Interface

Applications

Infrastructure

Services

- Packet Switching
- Computers
- Personal Digital

Assistants

- Spreadsheets
- Databases
- Word Processing
- Modeling and
Simulation

- Mobile wireless
communication

- e-commerce
- e-government
- World Wide Web
- Geospatial Information
Systems

Physical
Components of

Information
Technology

Information
Technology

Functionalities

Information
Technology

Applications and
Infrastructure

Capabilities
Enabled by
Information
Technology

 

 

Depending on whether IT R&D is defined in terms of the physical components of IT, IT 

functionalities, IT applications and infrastructure, capabilities enabled by IT, or some 
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combination thereof, one will get a different answer regarding how much the federal 

government is spending on IT R&D and which federal agencies are funding it.   

 

Clearly, much of the confusion that currently exists regarding how many federal dollars 

are being spent on IT R&D is a direct result of the fact that there is not a standard 

definition of what constitutes IT R&D.  While the Interagency Working Group on 

Information Technology Research and Development of the National Science and 

Technology Council’s Committee on Technology attempted to do this in its report, 

“Advanced Foundations for American Innovation,” it does not appear to have succeeded 

for two reasons.  First, the substantive definitions of IT R&D used by the Interagency 

Working Group were so expansive that it encompassed virtually every field of science 

and engineering.  Second, the inclusion of the term “fundamental” in the discussions of 

the Interagency Working Group appears to have been taken as a signal by at least one 

major federal R&D agency that only “Basic Research” was of interest to the group.    

This meant that the vast majority of this federal agency’s IT R&D was not included in 

this report.   

   

Federal Funding for IT R&D 

 

While the RaDiUS Database can answer a host of questions about IT R&D, the RaDiUS 

Database cannot define what IT R&D is – only people can do that.   To ensure that this 

Subcommittee has some “hard” numbers on IT R&D, however, the RaDiUS Database 

was searched to identify all federally funded IT R&D using both a “narrow” and a 
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“broad” definition of IT R&D.  Specifically, searches of the RaDiUS Database were 

conducted when IT R&D was defined narrowly as the “Physical Components of IT” 

only.1  Searches of the RaDiUS Database were also conducted when IT R&D was 

broadly defined as the Physical Components of IT, and “IT functionalities” and “IT 

applications and infrastructure” and “Capabilities Enabled by IT.”2   

 

 
Narrow 

Definition 
Broad 

Definition 
Federal 
Agency

(Estimated      
FY 2002 Budget 

Authority in 
thousands) 

(Estimated      
FY 2002 Budget 

Authority in 
thousands) 

DOD $1,137,154 $6,809,031
HHS $47,518 $2,181,844

NASA $21,756 $73,702
DOE $148,370 $1,080,827
NSF $65,129 $628,889

USDA $1,880 $112,155
DOC $94,921 $227,734

Other3 $351 $63,225
TOTAL $1,517,080 $11,177,408

 
 

As the table above shows, using the “Narrow” definition of IT R&D, it was found that 

just over $1.5 billion, or about 2%, of all federal funds devoted to the conduct of R&D in 

FY 2002 were involved IT.    Using the “Broad “ definition of IT R&D, it was found that 
                                                 
1 The specific terms searched were “(information technology) OR (integrated circuit%) OR (computer interface) OR 
(computer memory) OR (network component%) OR (processing component%).”  Note that “%” is a “wildcard” that 
will retrieve any variation of the word specified. 
2 The specific terms searched were “(information technology) OR (integrated circuit%) OR (computer interface) OR 
(computer memory) OR (network component%) OR (processing component%)  OR (data processing) OR (data 
storage) OR (data transmi%) OR (computer modeling) OR (computer simulation) OR (word processing) OR 
(database%) OR (spreadsheet%) OR (packet switching) OR (computer%) OR (personal digital assistant%) OR (mobile 
wireless communicat%) OR (e_commerce) OR (world wide web) OR (internet) OR (gis) OR (geospatial information 
system) OR (e_gov%).” Note that “%” is a “wildcard” that will retrieve any variation of the word specified. 
3 DOT and DVA for both definitions, as well as DOI for the “Broad” definition only. 
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just over $11 billion, or about 12%, of all of federal funds devoted to the conduct of R&D 

in FY 2002 involved IT.   With both definitions, the federal agency providing the most 

funds for IT R&D was the DOD, while the second ranked agency was DOE for the 

“Narrow” definition and HHS for the “Broad” definition.  Under both the “Narrow” and 

the “Broad” definitions, it was found that the vast majority of the IT R&D funds went to 

non-federal parties, most notably higher education institutions and private companies, 

where the federally funded IT R&D was actually conducted.       

 

While there was not time before this hearing to systematically determine how many 

federal R&D funds were being spent on each specific IT areas such as integrated circuits, 

processing components, packet switching, etc., the records in the RaDiUS Database 

revealed that a wide range of IT challenges are being addressed with the help of federal 

R&D funds.  For example, DOD’s IT R&D awards/tasks included ones focusing on 

reconfigurable computers to reduce the size of strike aircraft and networked virtual 

environments to aid battlefield awareness and management.  HHS’s IT R&D 

awards/tasks included ones focusing on informatics-based data tools to link parent-

derived information directly to the care process and the development of a wireless 

electrocardiogram chip.   NSF’s IT R&D awards/tasks included ones focusing on 

harnessing the power of IT to manage infrastructure systems and the use of 

computational intelligence to solve problems that defy solutions using traditional 

techniques.  And DOC’s IT R&D awards/tasks included one focusing on exploring the 

use of digital signal processing techniques, such as compression and error control 
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encoding, to improve the performance of IT applications that are carried over wireless 

communication systems. 

 

Conclusion 

 

As demonstrated above, the RaDiUS Database can tell us which federal agencies fund IT 

R&D, how many federal dollars are spent on IT R&D, and the areas in which IT are 

federal R&D investments being made.  It can also tell us who receives federal IT R&D 

funds and how much do they get.  The RaDiUS Database cannot tell us what the federal 

government gains from its investment in IT R&D or why the federal government should 

continue to make these investments, but it can provide the factual foundation on which to 

base an analysis of these types of questions. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


