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To the President of the Senate and the
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This is our report entitled "Effectiveness of
Smithsonian Science Information Exchange Hampered by
Lack of Complete, Current Research Information." The
Exchange is administered by the Smithsonian Institution.

Our review was made pursuant to the Budget and Ac-
counting Act, 1921 {31 U.S.C. 53), and the Accounting and
Auditing Act of 1950 (31 U.S.C. 67).

Copies of this report are being sent to the Director,
Office of Management and Budget; the Secretary, Smithsonian
Institution; the Director, National Science Foundation; and the
Director, Office of Science and Technology.
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Comptroller General
of the United States
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COMPTROLLER GENERAL'S EFFECTIVENESS OF SMITHSONIAN SCIENCE INFORMATION
REPORT TO THE CONGRESS EXCHANGE HAMPERED BY LACK OF COMPLETE, CURRENT
RESEARCH INFORMATION
Smithsonian Institution B-175102

DIGEST

WHY THE REVIEW WAS MADE

The Smithsonian Science Information Exchange is intended to be a clearing-
house for information on current research in physical, biological, and
social sciences. The information is compiled to facilitate more effective

planning and coordination of research and development programs sponsored by
Federal funds. — R

For fiscal years 1963 through 1971, appropriations of about $12.7 million

were made to the National Science Foundation for the operation of the Exchange
by the Smithsonian Institution. Beginning with fiscal year 1972, the entire
responsibility for the Exchange was assumed by the Smithsonian Institution,
which received an appropriation of about $1.3 million for that year.

Annual Federal expenditures for research have fota]ed about $5 billion in
recent years. Because the Exchange can be an important source of informa-
tion for coordinating Federal research, the General Accounting Office (GAQO)

has made a review of how the Exchange was run and how Federal agencies con-
tributed to, and used, its services.

FINDINGS AND CONCLUSIONS

Many Government agencies are not using the Science Information Exchange to

the fullest extent because, they claim, its data bank is not current or com-
plete. At the same time the ability of the Exchange to provide current infor-
mation is being hampered because the agencies are not providing the Exchange

with the information it must have to perform the function of an information
clearinghouse.

Government agencies are not required to submit complete information on their
research and development programs to the Exchange. But the Exchange cannot

be an effective tool for coordinating Federal research without up-to-date
information.

A significant decline in the use of the Exchange between 1968 and 1970 can
be attributed, in part, to the charges Tevied for carrying out information
searches of the Exchange's files. Also agencies used the Exchange less
frequently because its information, being incomplete and obsolete, was of
limited use to them. (See pp. 12 and 14.)
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RECOMMENDATIONS OR SUGGESTIONS

e
ro

The Office of Management and Budget should evaluate the role of the Science
Information Exchange as part of the Office's responsibility for fostering
coordination of Federal programs. If it is found that the Exchange should

be continued, Federal agencies should be required to submit pertinent, timely
jnformation about their research projects to the Exchange. (See p. 18.)

AGENCY ACTIONS AND UNRESOLVED ISSUES

Agencies and departments commenting on this report agreed that the Exchange
would play a more important coordinating role if the agencies were required

to provide the Exchange with information on their research projects. Agencies
which had not submitted complete and timely information generally indicated
that such a requirement was desirable. (See pp. 19 to 21.)

The Office of Management and Budget agreed to study the role of the Exchange.
On the basis of the findings of the study to be made under the sponsorship
of the Smithsonian Institution, the Office will decide whether to continue
the Exchange and whether to require agencies to report their research activi-
ties to the Exchange. (See p. 21.)

MATTERS FOR CONSIDERATION BY THE CONGRESS

This report informs the Congress of a situation in which failure on the part
of Federal agencies to report all pertinent information to the Exchange is
hindering the effective coordination of Federal research programs.



CHAPTER 1

INTRODUCTION

The Science Information Exchange1 was administered by
the Smithsonian Institution under a contract with the Na-
tional Science Foundation (NSF). The contract provided that
NSF be responsible for establishing policy for the operation
of the Exchange. In establishing this policy NSF was as-
sisted by an advisory board composed of representatives of
the National Aeronautics and Space Administration, the
Atomic Energy Commission, the Department of Defense, and
nine other agencies that participate in the Exchange.

Although there is no specific legislative authority
establishing the Exchange, its origin dates back to 1949
when six Government agencies and departments, engaged in
medical research, created an information exchange to serve
as a clearinghouse for in-progress scientific research in
the medical and allied fields. The scope of the Exchange
was expanded in 1953 to include all 1life sciences research
and in 1960 to include physical and social sciences research.

By Memorandum No. 1766 dated October 24, 1964, the
President designated the Exchange as a center for cataloging
current and projected scientific research in all areas of
water resources. The President stated that each Federal
agency doing water resources research,required by the Water
Resources Research Act of 1964 (42 U.S.C. 1961), shall co-
operate by providing the Exchange with information on work
under way or scheduled.

Funds for the operation of the Exchange were originally
provided by several agencies, including the Department of
Defense, the Atomic Energy Commission, the Public Health
Service, and the Veterans Administration. To alleviate the
problems associated with multiagency management and funding

1In June 1971, the Exchange was incorporated as a nonprofit
corporation under the laws of the District of Columbia and
was renamed the Smithsonian Science Information Exchange,
Incorporated.



of the Exchange, the Director, Office of Science and Tech-
nology, Executive Office of the President, requested NSF in
1963 to assume the management and funding of the Exchange
with the understanding that the operation of the Exchange
would continue under the Smithsonian Institution.

For the 8-year period July 1, 1963, through June 30,
1971, about $12.7 million was appropriated to NSF for oper-
ation of the Exchange. Pursuant to an agreement between
NSF and the Smithsonian Institution, all fiscal and adminis-
trative responsibilities for the Exchange were transferred,
effective fiscal year 1972, to the Smithsonian Institution.
For fiscal year 1972, $1.3 million was appropriated for the
Smithsonian Institution's operation of the Exchange.

HOW THE SYSTEM OPERATES

The charter for the management and operation of the
Exchange was developed by NSF in 1964. The charter re-
quires the Exchange to develop and maintain an up-to-date
comprehensive file, or register, of descriptive information
concerning all types of unclassified scientific research
projects in the physical, biological, and social sciences
currently supported or sponsored by Federal agencies.

The Exchange gathers current information on research
projects undertaken by Federal, State, and local agencies
and by nonprofit, educational, and commercial research orga-
nizations. The information includes the organizations per-
forming the research, the supporting organizations, the
title of the research project, a brief description of the
research objectives, the names of the principal investigator
and coinvestigators, the period of performance, and funding
information. This information is indexed and is entered
into the Exchange computer by a staff of nonprofessional
clericals and professional scientists and engineers.

The Smithsonian Institution's pamphlet entitled "Sci-
ence Information Exchange: A National Registry of Research
in Progress™ includes a list of potential uses for the Ex-
change. The Exchange is to be used to (1) avoid duplication
in planning new research, (2) find out what a given inves-
tigator is working on, (3) detect trends and shifts in re-
search interests, and (4) compare and coordinate projects and



programs among agencies with overlapping interests and mis-
sions.

According to the Smithsonian Institution, the Exchange
is the only information system of its type in the world
that covers all aspects of basic and applied research in a
uniform and coherent manner so that interagency and multi-
agency efforts can be quickly and uniformly mobilized.

Any scientist, research administrator, investigator,
or manager can receive information from the Exchange for a
fee intended to recover the cost of the service. The in-
formation is available in the form of statistical summaries,
tabulations, and complete or partial printouts. The physical
arrangement of information can be specified by the user.
The commonly used services of the Exchange include:

--Subject content searches which provide information
on all research projects related to a specific topic.

~-Administrative content searches which provide infor-
mation on all research projects related to a given
county, State, or institution.

--Investigator searches which provide information on
research projects associated with a given name (in-
vestigator).

--Standard computer tabulations and listings of all
research projects based on any selection criteria
and arranged in various sequences with appropriate
totals and subtotals.

~-Catalogs by research subject appropriately indexed
to project location, investigator, and source of sup-
port.

--Historical searches which provide information by
subject and administrative content on all research
projects stored on tapes at the Exchange since 1949.

The Exchange's data bank is updated as new information
is reported by organizations undertaking research. A proj-
ect whose status has not been updated for 2 years is removed



from the data bank and is placed on tape for storage and
future use in historical searches. As of June 30, 1970,
the Exchange had received notices of approximately 91,000
research projects that were in process during fiscal year
1969, of which about 71,300 had been reported by 24 Federal
agencies. The remaining research projects had been re-
ported by 963 non-Federal agencies and commercial research
organizations. During fiscal year 1970 the Exchange re-
sponded to approximately 5,700 requests, including 4,000
requests from Federal agencies.

During the fiscal year ended August 31, 1970, the Ex-
change billed its customers about $211,000 for services
provided. During the same period NSF provided to the Smith-
sonian Institution $1.6 million for support of the Exchange.
Income from user charges is applied against the operating
costs and has been considered in NSF's appropriations. The
Smithsonian Institution operates the Exchange as a non-
Federal private operation.

Our review, which was conducted primarily at the Ex-
change, was directed toward examining into the effectiveness
of the Exchange and included a review of the policies, pro-
cedures, and practices of selected agencies in participat-
ing in the Exchange. It also included discussions with
officials in the Office of Management and Budget and the
Office of Science and Technology regarding their policies
for agency cooperation with the Exchange.



CHAPTER 2

COMPLETE AND TIMELY SUBMISSION OF INFORMATION NEEDED

TO IMPROVE EFFECTIVENESS OF THE EXCHANGE

The primary purpose of the Exchange is to facilitate
more effective planning, management, and coordination of re-
search and development activities supported by Federal funds.
Federal agencies have not been required to provide, and have
not systematically provided, complete research and develop-
ment information to the Exchange. As a result the Exchange's
information is neither complete nor current. The Exchange
therefore cannot provide Federal, State, and local agencies
and nonprofit, educational, and research organizations with
accurate and complete information on current research and
development projects.

NOT ALL INFORMATION SUBMITTED TO THE EXCHANGE

We noted that, although a high percentage of the re-
search projects of some agencies had been reported to the
Exchange, a significant amount of work sponsored by other
agencies had not been reported.

Our review of a selected sample of research projects--
financed in fiscal year 1969 by the Office of Education, by
the National Institutes of Health of the Department of
Health, Education, and Welfare, and by NSF--showed that over
90 percent of the projects sampled were registered at the
Exchange. By contrast the National Aeronautics and Space
Administration submitted information to the Exchange on only
654 of an estimated 5,000 research projects in fiscal year
1970. The Atomic Energy Commission provided information to
the Exchange on about 1,100 of an estimated 3,000 unclassi-
fied research projects conducted by its Division of Biology
and Medicine and by its Division of Research during fiscal
year 1970.

Both the National Aeronautics and Space Administration
and the Atomic Energy Commission advised us that they did
not have explicit requirements for use of the Exchange's
services or for the submission of information to the Ex-
change.



The National Aeronautics and Space Administration ex-
plained that during fiscal year 1969 it revised its agency-
wide system for reporting research and development project
information and that, although the revised system provided
less detail than did the old system, new summaries of proj-
ects for fiscal years 1970 and 1971 had been submitted to
the Exchange. Project summaries for fiscal year 1972 were
to be submitted to the Exchange during October 1971, and
thereafter project summary information was to be provided
to the Exchange within 60 days of the beginning of each fis-
cal year.

The President, formerly the Vice President, of the Ex-
change told us that he did not consider the information sub-
mitted by the National Aeronautics and Space Administration
under its new system to be adequate because the new summaries
did not provide the detailed information considered desirable
by the Exchange for individual projects.

The Atomic Energy Commission indicated that, although
not all its components had submitted complete information to
the Exchange, the Division of Biology and Medicine regularly
submitted information to the Exchange. Our review, however,
showed that the Division submitted information to the Ex-
change on only about 600 of about 1,600 research projects
conducted during fiscal year 1970.

Nine other agencies, which reported to NSF estimated
obligations for basic and applied research of $13 million in
fiscal year 1969 and $16 million in fiscal year 1970, did
not report to the Exchange any information on these research
activities.

One of these agencies was the Social Security Adminis-
tration which had estimated obligations for basic and ap-
Plied research, excluding research supported under c¢oopera-
tive agreements with other agencies, of $7.4 million in fis-
cal year 1969 and $11 million in fiscal year 1970. The So-
cial Security Administration, in commenting on a draft of
this report, stated that in the future information on extra-
mural research projects would be submitted to the Exchange;
however, with respect to in-house research, the Social Se-
curity Administration explained that it did not believe the
Exchange was intended to cover such research.



The other eight agencies which did not report informa-
tion on their research activities were the Office of Science
and Technology, Civil Aeronautics Board, Federal Communica-
tions Commission, Federal Home Loan Bank Board, Library of
Congress, Federal Trade Commission, Office of Emergency
Preparedness, and United States Information Agency.

INFORMATION NOT SUBMITTED TIMELY

Our review showed that several agencies did not submit
research information on a timely basis. Although there was
no time requirement for the submission of information to the
Exchange, the Vice President of the Exchange stated that, to
achieve the maximum benefit from the Exchange, information
on new or updated research projects should be reported within
60 days after their initiation or after a change in their
status.

Our review of a test sample of information received at
the Exchange during January, February, and March 1971 showed
that most of the information on new or updated research
projects had been submitted more than 5 months after the
start of the applicable research or after a change in the
status of ongoing projects. Some of the information had
been reported as much as a year after the research projects
were started or their status was changed.

For example, during the 3-month period, the Bureau of
Mines, Department of the Interior, reported information on
380 research projects. The information on 229 of these
projects was reported 6 months or more after the projects
had been started or revised. The Veterans Administration
reported information on 194 research projects. The infor-
mation on 134 of these was reported between 75 days and
9 months after the research had been started. Also, the
National Bureau of Standards, Department of Commerce, sub-
mitted information in February and March 1971 for 473 of
507 research projects at least 9 months after the projects
were started or their status was changed.

Various reasons were given by Federal agencies for the
delays in submitting information to the Exchange. The De-
partment of the Interior has advised us that it furnishes
the Exchange with information on new research projects and



on revisions to existing projects annually at the time ap-
propriations are programmed. An official of the Veterans
Administration explained that in some cases intra-agency
processing of reports for submission to the Exchange had
taken several weeks. The Department of Commerce stated that
submission of information on Bureau of Standards research
projects had been delayed because the Bureau was engaged in
redesigning its internal project reporting system and that
the new system would permit future submissions to the Ex-
change to be complete, accurate, and timely.

AGENCIES NOT REQUIRED TO PROVIDE
INFORMATION TO THE EXCHANGE

Except for the President's memorandum of October 24,
1964, requiring Federal agencies to submit research informa-
tion on all areas of water resources, no requirements exist
for agencies to collect and report information to the Ex-
change on their research activities. Two studies on opera-
tions of the Exchange concluded that more complete coverage
of all research was needed to improve the effectiveness of

the Exchange.

One study in 1964 by the Select Committee on Government
Research, House of Representatives, concluded that the Ex-
change had been useful and recommended that research-
supporting departments be required to submit information to
the Exchange so that the information in the system would be
complete.

The second study--which was conducted by an ad hoc com-
mittee of users, formed by the Smithsonian Institution in
September 1970 to review the Exchange and its future from
the viewpoint of its value to the users--reached similar
conclusions. The committee was composed of representatives
of the Office of Naval Research, the Public Health Service,
the Atomic Energy Commission, the Veterans Administration,
and the Council on Environmental Quality and was chaired
by the director of the Biological Science Communications
Project of the George Washington University. The committee
concluded that the Exchange had been an effective organiza-
tion in spite of its many administrative and fiscal diffi-
culties and that the Smithsonian Institution might need to
enlist the aid of the Office of Management and Budget to
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obtain more complete coverage of all research performed by
the various Federal agencies.

Officials of the Exchange, NSF, and the Smithsonian In-
stitution with whom we discussed the lack of a requirement
for Federal agencies to submit information to the Exchange
recognized that the effectiveness of the Exchange was depen-
dent upon the Exchange's acquiring complete and current in-
formation on research supported by Federal agencies. They
advised us, however, that their agencies could not require
other Federal agencies to submit information to the Exchange.

The Office of Science and Technology, Executive Office
of the President, has the overall responsibility for coordi-
nating scientific information services within the Federal
Government. Officials of that Office advised us, however,
that, because of its staff position, the Office of Science
and Technology does not have authority to direct the activ-
ities of Federal agencies and therefore it had not formu-
lated a policy to require Federal agencies to submit infor-
mation to the Exchange.

The Office of Management and Budget has the responsi-
bility and the authority for coordinating Federal agency
programs; however, it has not required Federal agencies to
participate in the Exchange. We discussed this matter with
officials of the Office of Management and Budget, and they
advised us that the Office had not issued procedures requir-
ing agencies to report information to the Exchange because
the procedure of permitting agencies to submit information
on a voluntary basis had been considered adequate.

11



CHAPTER 3

LIMITED USE OF EXCHANGE

In designating the Exchange as the information center
for water resources research, the President stated that the
Federal agencies were expected to make full use of the Ex-
change, in addition to using internal information systems,
and other means which might be required for good management.
Our review showed that several Federal agencies had made
limited -ise of the services provided by the Exchange and
that, generally, use of the Exchange's services by Federal
agencies had significantly declined between 1968 and 1970.

Our comparison of statistics on several categories of
services provided by the Exchange to Federal agencies for
the fiscal year ended August 31, 1968, with similar statis-
tics for the fiscal year ended August 31, 1970, showed that
the percentage of decline in the use of these services
ranged from 20 percent to 91 percent. The following graphs
show, for example, that from 1968 to 1970 the number of re-
quests for information on research performed by principal
investigators had declined by 91 percent and that the number
of questions associated with particular research subjects
had declined by 68 percent.

Officials of the Exchange explained that the decline
in the use of the Exchange could be attributed, in large
part, to the initiation, at various times during the fiscal
year ended August 31, 1969, of charges for services that
had previously been provided without cost. Charges vary
for individual services. For example, charges for subject
content searches ranged from $40 to $60 and for investigator
searches were $2 for each name searched.

The Smithsonian Institution pointed out that searches
for research information by investigator, which represents
about 5 percent of the Exchange's total output, decreased
drastically as indicated by the graph on page 13 because of
policy changes by important users rather than because of de-
creasing interest in the total services of the Exchange.
This, according to the Smithsonian, had been apparent for
some years and had prompted the Exchange to consider offering

12
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other information services in response to changing user
needs and interests. The Smithsonian Institution advised

us regarding subject searches that nearly all Federal agen-
cies increased their use of this service in fiscal year 1971.

Our review indicated, however, that the decrease in
use of the Exchange was attributable also to the incomplete
and obsolete data in the Exchange. The Air Force Office of
Scientific Research, which had research obligations of about
$33 million in fiscal year 1970, made very little use of the
Exchange's services. The Director of Defense Research and
Engineering, in commenting on a draft of this report for the
Department of Defense, advised us that the limited use of
the Exchange by the Air Force Office of Scientific Research
was attributable to the incompleteness and lack of timeliness
of the Exchange's data base.

The Atomic Energy Commission advised us that the prac-
tices for using the Exchange's services varied among pro-
grams, fundamentally as a result of the differing needs
among Atomic Energy Commission programs for information of
the type which the Exchange handled and also as a result of
the varying adequacy of information available from the Ex-
change.

The Head of the NSF Office of Science Information Ser-
vice, in a memorandum dated August 19, 1969, to the Director,
NSF, concerning the transfer of the Exchange to the
Smithsonian Institution stated:

k% NSF's records show that its usage of [the
Exchange], which was quite limited even when the
service was free, dropped by 2/3 after the intro-
duction of charges."

"hkk [NSF] certainly does not use [the Exchange]
data for plamning purposes."

The Deputy Head, Office of Science Information Service,
NSF, explained that, because the information in the Exchange
was not current or complete, it was not considered useful for
planning purposes. In commenting on a draft of this report,
NSF stated that the information maintained in the Exchange's
data bank had limited value in its planning and coordinating

14



of agency programs because NSF placed greater emphasis on
information concerning the present and future plans for the
support of research by other agencies than on information
concerning actions taken in the present or earlier fiscal
years., NSF advised us, however, that the Exchange could
provide valuable information to Federal agencies involving
research areas which were new to them.

Other agencies which made very limited use of the Ex-
change's services included the National Aeronautics and
Space Administration and the Departments of Transportation,
the Interior, Justice, and Labor. Estimated obligatiomns
for research support by these agencies in fiscal year 1970
totaled about $1,7 billion, These agencies gave the follow-
ing reasons for their limited use of the Exchange.

-~-The National Aeronautics and Space Administration
stated that it utilized several methods to exchange
project information directly with agencies whose re-
search and development interests closely paralleled
its own. These included (1) the interchange of
personnel with other Federal agencies, (2) working
agreements with other Federal agencies for the ex-
change of information, and (3) membership on inter-
agency committees through which the Administration
keeps apprised of the research and development plans
of other agencies.

--The Department of Transportation stated that it had
its own information service which integrated informa-
tion from Exchange files with that from its own files
concerning transportation-related information and
that, through this use of the Exchange's files, the
Department had became aware of the Exchange's incom-
pleteness, Therefore the Department initiated efforts
to negotiate direct agency-to-agency exchanges to
gain access to all transportation-related research
and development information. The Department believes
that, as long as the Exchange's files are incomplete,
the Exchange will be underutilized and Federal agen-
cies will continue to make bilateral interagency in-
formation exchange agreements despite their desire
to use the Exchange as a central interchange facility,

15



--The Bureau of Mines, Department of the Interior,
found the Exchange's information on minerals research
to be so limited that it was of marginal value; in
many instances, when requesting information from the
Exchange, the Bureau received its own previously sub-
mitted information.

--The Department of Justice stated that, after review-
ing our draft report, it conducted a brief survey
which disclosed a potentially broader use of the Ex-
change by some of the Department's offices; however,
prior to receiving our report, the offices were not
aware either of the Exchange or of the extent of the
Exchange's coverage in areas other than the physical
sciences,

--The Department of Labor believed that the Exchange's
information was inadequate, uneven, and out of date
and was oriented primarily to scientific fields
largely outside its jurisdiction and that some funda-
mental changes would have to be made if the Exchange
were to work effectively in the Labor Department's
areas of research interest,

On January 31, 1969, Peat, Marwick, Livingston and Com-
pany, a management consulting firm, published a two-volume
report on the results of its broad study on Government-wide
research and development reporting, which was undertaken at
the request of the Office of Science and Technology. The
report pointed out, with respect to the Exchange, that:

--The Exchange was not widely used by agency research
and development management for exchanging information
between agencies.

--Agency management use of the Exchange involved, to a
large extent, functions more appropriately discharged
by internal information systems.

--There was a tendency for agency use of the Exchange
to vary inversely with the effectiveness of internal
agency systems. Agencies having good internal systems
provided machinable output to, but did not often
query, the Exchange; agencies having limited data
processing capability made the widest use of the Ex-
change.

16



CHAPTER 4

CONCLUSION AND RECOMMENDATIONS

CONCLUSION

In our opinion, the Exchange cannot effectively fulfill
its purpose of providing information on active research and
development to facilitate better planning, management, and
coordination of research activities unless the agencies which
support research cooperate by furnishing current and