
Chapter 4

Reaching Consensus on the Open Flow
and Governmentwide Dissemination of Federal STI

Open Flow of STI

The U.S. scientific and technical enterprise is
premised on the open exchange of STI. The basic
premise of openness has generally been modified
only in narrowly defined areas of STI relating to
national security. Recently several trends have
converged to raise questions about the need to
restrict the flow of Federal STI for other reasons.

First, the United States is no longer a leader in
many areas of science and technology. The U.S.
advantage that existed during the post-World War II
years, through the 1950s and 1960s, has evaporated.
Second, the global economy is more competitive,
with foreign countries and companies challenging
U.S. dominance in several economic sectors. Third,
the U.S. military industrial advantage is under
competitive pressure from foreign manufacturers.
Fourth, electronic technologies vastly speed up the
collection, storage, dissemination, and use of STI
and thus accelerate the rate of information transfer
within the global scientific and technical commu-
nity.

Several efforts to restrict access to Federal STI for
economic or security reasons emerged in the 1980s.1

The Department of Defense (DoD) generally sup-
ports an open exchange of basic research informa-
tion to promote scientific progress in defense
technology. However, some DoD agencies and

services (e.g., especially the Air Force and National
Security Agency (NSA)) favor restrictions on access
to applied research and technical information. This
led to proposals to give NSA the lead in ensuring
government computer security and to extend NSA’s
authority to so-called “sensitive but unclassified”
Federal information.2

“Sensitive but unclassified” was to include
unclassified information that becomes sensitive to
the national security when, for example, it is
aggregated in electronic form and available over
online databases. Opposition to this proposal by the
commercial information industry, academia, scien-
tific and library associations, civil liberties groups,
and Congress led to enactment of the Computer
Security Act of 1987. This act assigned the National
Bureau of Standards (now the National Institute of
Standards and Technology (NIST))--rather than
NSA—the lead role for civilian computer security,
and limited the role of DoD with regard to unclassi-
fied, civilian Federal information. Information in-
dustry and civil liberties representatives, among
others, are still concerned about the NSA role in
civilian information systems, and its potential to
interfere with the free flow of unclassified Federal
information.3

Congress seeks to ensure that the flow of scien-
tific and technological information is equitable and

Isee  U.S.  Con=ess,  Office  of TechnoIo~  Assessment, Federal Government Information Technology: Ma~gement,  SecuriV,  and  Congressioml
Oversight, OTA-CIT-297 (Washingto~ DC: U.S. Government Printing OffIce, February 1986); Commercial Newsgathering  From Space,
O’E4-TM-ISC-40  (Washingto~ DC: U.S. Government Printing OffIce, May 1987); Marine Minerals: Exploring Our New Frontier, OTA-O-342
(Washington, DC: U.S. Government Printing OffIce, July 1987), esp. ch. 7 on “Federal Programs for Collecting and Managing Oceanographic Da@”
The Regulatory Environment of Science, OTA-TM-SET-34 (Washington DC: U.S. Government Printing Ofllce, February 1986); International
Competition in Services, OTA-ITE-328  (Washington, DC: U.S. Government Printing OffIce, July 1987); Defending Secrets, Sharing Data,
O’C4-CIT-31O (Washington DC: U.S. Government Printing Office, October 1987); Science, Technology, and the First Amendment, OTA-CIT-369
(Washington, DC: U.S. Government Printing Office, January 1988); Holding the Edge: Maintaining the  Defense Technology Base,  O’L4-R3C420
(Washington, DC: U.S. Government Printing Offke,  April 1989).

~.S. Congress, Office of Technology Assessment  D#ending  Secrets, op. cit., footnote 1, chs. 1, 6, and 7; also see W.R. Blades, “Controlling
Unclassii3ed  Scient$lc  and Technical InformatiorL”  Information Management Review, vol. 2, No. 4, 1987, pp. 46-60.

Sfibfic  ~W 1~235, the ~~computer  sec~~  tit of 1987,” Jan. 8, 1988.  Also  See  tes~ony  of Ke~ethAlle~  Sefior  Vice President  hlfOITtMtiOll

Industry Association and Marc Rotenberg,  Director, Washington Ofilce,  Computer Professionals for Social Responsibility, before a May 4, 1989,
hearing of the House Committee on Government Operations, Subcommittee on Legisiationand  National Security. The House Committee on Government
Operations and industry and public-sector representatives are still not satisfied with the working relationship between NIST and NSA, and seek further
assurances that NIST-not NSA—will be in charge of civilian computer security.
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Too much emphasis on short-term com-
mercialization of technology and related
technical data could actually impair the
U.S. long-term competitive posture.

reciprocal among nations .4 The Secretary of State is
directed to consider several factors in negotiating
international scientific agreements:5

●

●

●

●

●

scientific merit;
equity of access by U.S. public and private
entities to public (and publicly supported pri-
vate) research and development (R&D) oppor-
tunities and facilities in each country which is
a major trading partner of the United States;
possible commercial or trade linkages with the
United States which may flow from the agree-
ment or activity;
national security concerns; and
any other factors deemed appropriate.

The ‘‘Stevenson-Wydler Technology Innovation
Act of 1980”6 and the “Federal Technology Trans-
fer Act of 1986”7 are efforts to reinforce the U.S.
position in international competition by facilitating
the transfer of technology from Federal laboratories
to the private sector. These acts authorize Federal
laboratories to cooperate with other governmental
(Federal, State, local) entities and with the private
sector (including universities and commercial firms)
in R&D, and to license, transfer, or waive patent
rights resulting from cooperative R&D. However, if

exclusive rights in technical data are given by the
government to the private sector, this could result in
constraints on the dissemination of much unclassi-
fied Federal STI.

A 1987 executive order directs agencies to
transfer technical data by allowing Federal contrac-
tors and grantees to own rights in computer software,
engineering drawings, and technical data funded by
Federal contract or grant.8 This executive order and
other proposals by the Office of Federal Procure-
ment Policy9 caused a vigorous debate over how to
transfer government-funded technology and still
preserve the public value of knowledge produced
with taxpayer money.

10 
Agencies such as the De-

partment of Energy (DOE) and National Aeronautics
and Space Administration (NASA) consider the
open exchange of technical information to be
fundamental to their research missions. A blanket
transfer of rights in technical data could impair
research in fields such as energy and space that
generate technologies that are valuable assets with
commercial potential. Too much emphasis on short-
term commercialization of technology and related
technical data could actually impair the U.S. long-
term competitive posture.11

In many fields of science and technology, STI
developed by other countries is increasingly impor-
tant. Policies that severely restrict public access to
unclassified Federal STI might encourage similar
restrictions by other countries and frustrate the
international exchange of STI. The thrust of DOE
policy in energy research is to increase—not decrease—
the equitable exchange of international energy STI.
The DOE Office of Scientific and Technical Infor-

dsee,  for  exmple,  H*C.  Relye~  spiking  A Balance:  NatioMl  Security and Scienhfi”c  Freedom, Amefimn  Assoctition  for the Adv~cement  ‘f

Science, Washingto~ DC, 1985; U.S. Congress, Office of Technology Assessmen4  Science, Technology, and  the First Amendment, op. cit., footnote
1, ch. 4; and National Academy of Scienm, Panel on the Impact of Natioti Security Controls on International Technology Transfer, Balancing the
National Interest: U.S. National Security Export  controls and GlobalEconomic  Competition (Washingto~  DC: National Academy Press, 1987).

Sfiblic  ~w 100418,  tie “Omnibus Trade and Competitiveness Act of 1988, ” Aug. 23, 1988, Part 11-Symmetrical Access to Technological
Research, sec. 5171 (a) and (d).

Gpublic bW 96-480, Oct. 21, 1980.
Tfibfic hw 99-502, Oct. 20, 1986.

BExe~tive Order 12591, Apr. 10, 1987.

%J.S.  Office of Federal Procurement Policy, “Intellectual Property Rights Policy, ” draf~ February 1989.
IOFor discussion of propos~s t. es~bfish ad ~amfer  cop@@t  in Feder~  computer  softwme, s= U.S. Gene~  tiowting OffIce,  Technology

Transfer: Copyright L,uw  Constrains Commercialization of Some Federal Software, GAO-RCED-90-145  (Washington, DC: U.S. General Accounting
Offke, May 1990), and testimony of James W. Cur~ OTA, and other witnesses before an Apr. 26, 1990, hearing of the House Committee on Science,
Research, and Technology, Subcommittee on Science, Research, and Technology. For general discussion of computer-related intellectual property
issues, see U.S. Congress, OffIce of Technology Assessment, Computer Software & Intellectual Property, OTA-BP-CIT-61  (Washingto~  DC: U.S.
Government Printing Office, March 1990), and ZrttelZectual  Property in an Age of Electronics and Information, OX4-CIT-302  (Washington DC: U.S.
Government Printing Office, April 1986).

1 I see, for e~ple, the special issue, ‘‘Symposium on the Impact of Competitiveness, “ GovernmentInformation Quarterly, vol. 6, No. 1, 1989.
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mation manages the Energy Technology Data Ex-
change (ETDE) under the auspices of the Interna-
tional Energy Agency. Canada, Denmark, Finland,
France, the Federal Republic of Germany, Italy,
Japan, the Netherlands, Norway, Spain, Sweden,
Switzerland, and the United Kingdom participate
along with the United States.12

Participating countries send summaries o f  ene rgy-
related STI to DOE on a monthly or biweekly basis.
DOE transmits them to participating countries for
dissemination to their own researchers and poli-
cymakers. The ETDE includes about 7,500 biweekly
updated STI entries and over 2 million entries in the
retrospective file. The latter is available by online
commercial vendors to research organizations, uni-
versities, and libraries within the participating coun-
tries. Online usage is divided roughly as follows:
industry (71 percent); academia (15 percent); and
government (14 percent) .13

Numerous vendors sell or resell Federal STI
databases, or include significant Federal STI in more
comprehensive databases, to both domestic and
international customers. Reduced availability of
Federal STI to commercial vendors (and for that
matter, not-for-profit vendors as well), coupled with
reciprocal restrictions by other countries, would
reduce the utility and value of comprehensive,
subject-specific databases.

The challenge is to develop an STI dissemination
policy that:

1. encourages U.S. researchers to employ all
means, including electronic where appropri-

2.

3.

ate, to facilitate access to and use of domestic
and foreign STI; but at the same time

protects U.S. national security interests by
controlling access to classified or narrowly
defined militarily sensitive STI; and

encourages U.S. international competitiveness
through:

a. the open, reciprocal international exchange
of STI,

b.

c.

d.

domestic transfer of federally funded tech-
nology from the Federal Government to the
private sector where appropriate,

protection of private-sector proprietary
rights in technology and data (to the extent
non-Federal funds are used), and

domestic transfer of rights in technical data
developed by or for the Federal Government
(with Federal funding) to the private sector
in narrowly defined areas where the benefits
substantially outweigh the costs.14

Congress, the Office of Science and Technology
Policy (OSTP), and the Office of Management and
Budget (OMB) must reconcile their philosophical
differences about the open flow of STI and provide
guidance to the agencies. A balance is needed. This
balancing should consider legislative proposals that
focus on the open, unrestricted flow of Federal
information 15 as well as legislation that would
transfer federally supported technology and infor-
mation to the private sector.16 A balance must also
consider statutes that promote information access

lz~termtiO~Ener~Agen~y,  E~ergy Techno/ogyData  E~~hange, 1989Ann~ RepO~ ETDE/oA.sT  (o~wdge,  TN: us. Department of Energy,
Office of Scientiilc  and Technical Information 1989); International Energy Age~cy, Introducing ETDE:  An LEA Multilateral Information Program,
ETDE/OA-06-Rev. (Oak Ridge, TN: U.S. Department of Energy, Ofilce of Scientilc  and Technical Information June 1989).

Wbid.

14FOr  some proposed  policy  statements, see “Changing Federal Relationships in mtellecw  proPertY,” February 1989 drafc provided to OTA by
CENDI,  and “Policy Directions [in New Regulations on Patents and Copyrights],” May 1989 draft, provided to OTA by NASA.

15u.s.  Conw~5,  House,  H.R. 2381, the “Information Policy Act of 1988, ” IOlst Cong., 1st sess., May 16, 1989; H.R. 3695, the “Paperwork
Reduction and Federal Information Resources Mamgement  Act of 1989,’ IOlst Cong., 1st sess., Nov. 17, 1989; and S. 1742, the “FederalInformation
Resources Management Act of 1989,’ IOlst Cong., 1st sess., Oct. 6, 1989; also see U.S. Congress, House, H.R. 2773, the “Freedom of Information
Public Improvements Act of 1989,” IOlst Cong., 1st sess., June 28, 1989, that would redefine government records for FOIA purposes to cover all
“computerized, digitized and electronic information. ’

16see  u+so cowe5S,  semte, s, 550,  the ‘ ‘Department  of Energy National Laboratory Cooperative Research and  Technology  Competitiveness Act
of 1989, ” IOlst  Cong., 1st sess.,  Mar. 9, 1989, as amended Aug. 4, 1989, and included as the “Department of Energy National Competitiveness
Technology Transfer Act of 1989,” in Title ~,  Part C of S. 1352, the “National Defense Authorization Act for Fiscal Years 1990 and 1991,” Aug.
4, 1989. Also see U.S. Congress, Senate, Committee on Armed Services, National Dtfense  Authorization Act for Fiscal Years 1990 and 1991, Report
No. 101-81, IOlst Cong., 1st SCSS.  (Washington DC: U.S. Government Printing Office, July 19, 1989); and U.S. Congress, Senate, Committee on Energy
and Natural Resources, Department of Energy National Laboratory Cooperative Research and Technology Competitiveness Act of 1989, Report No.
101-108, IOlst  Cong., 1st sess.  (Washington, DC: U.S. Government Printing Oftlce,  Aug. 4, 1989).
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(such as the Freedom of Information Act (FOIA)17)
and those statutes that tend to limit access.

The Defense Authorization Act of 1984 author-
izes DoD to withhold certain unclassified but
militarily sensitive and export-controlled scientific
and technical information developed by or for DoD
that would otherwise be accessible under FOIA.l8

NASA sought similar authority to withhold techni-
cal information about NASA-funded technologies.
NASA policies also limit the dissemination of
technical information to U.S. industry only, if it is
likely to give the United States a competitive edge
in commercializing NASA technology. But this
information is currently available through FOIA
requests, thus undermining NASA’s policy. NASA
has therefore sought to establish ‘‘significant poten-
tial for commercial use’ as a statutory basis for
FOIA exemption.19

A 1988 FOIA proposal supported by the Office of
Science and Technology Policy and U.S. Depart-
ment of Justice would have provided exemption for
any STI that: 1) ‘‘was generated in a labora-
tory. . owned and operated, in whole or in part, by
the Federal Government”; 2) “has commercial
value’; and 3) if disclosed under FOIA, “could be
reasonably expected to cause harm to the economic
competitiveness of the U.S.”20 This proposal was
controversial and was challenged on several
grounds, including:21

. the need for such a blanket exemption has not
been established, since only a very small
percentage of STI is commercially sensitive;

● such an exemption could set a dangerous
precedent for undermining FOIA in other

subject areas and by other kinds of agencies;
and

● an exemption could encourage reciprocal ac-
tions by other countries that would undermine
the international exchange of STI and hurt the
U.S. R&D effort in the longer term.

In reviewing Federal policy, Congress needs to
take into account the changing economic realities.
The globalization of the economy means that an
increasing percentage of U.S. domestic R&D com-
panies operate under foreign ownership, just as
many U.S. corporations now have their own foreign
subsidiaries. Most of the largest U.S. companies
operate globally, with research, manufacturing, and
marketing distributed over many countries. Similar
trends are evident in the commercial information
sector, to the point where one cannot assume that a
U.S. information vendor operates under domestic
rather than foreign ownership, and vice versa. Under
these conditions, the old approaches to controlling
information access do not work.

Role of Governmentwide Dissemination and
Archival Agencies in STI

As information changes from paper (and to a
lesser extent microfiche) to electronic formats, the
roles of the agencies with governmentwide dissemi-
nation and archival responsibilities require reconsid-
eration. This is especially true for scientific and
technical information, much of which is in digital
form and may only be usable in electronic formats.

The major governmentwide agencies are: the
Government Printing Office (GPO), responsible for
printing, sales of selected documents by the Superin-

ITFora  de~{ed  discussion of issues concerning an electronic FOIA, see J. Grodsky, “The Freedom of Information Act iII an Elec@otic Age,’ ~U.S.
Congress, Office of Technology Assessment Informing the Nation: Federal Information Dissen”nation  in an Electronic Age, OTA-CIT-396
(Washington, DC: U.S. Government Printing Office, October 1988), pp. 207-236; also see Jerry J. Berrna~ “The Right to Know: Public Access to
Electronic Information%” in P.R. Newberg (cd.), New Directions in Telecommunications Policy, vol. 2, Information Policy and Econom”c  Policy
(Dur@  NC: Duke University Press, 1989), pp. 39-69; H.H. Perritt, Jr., Electronic Acquisition and Release of Federal Agency Information, Report
to the Administrative Conference of the United States, Oct. 1, 1988 (also see the related article by H.H. Pernt~ Jr., in Adm”nistran”ve  Law  Review, vol.
41, 1989, pp. 253 ff.); and Thomas L. Susm~ Chairma~  American Bar Association Committee on Government Information and Privacy, “kcess
to Electronic Information Under the Freedom of Information Act,” draft report, Feb. 28, 1989. Also see statements of Ronald Plesser,  Esq., Piper c%
Marbury, and Patti A. GoldmarL Esq., Public Citize~  Inc., before a July 11, 1989, hearing of the House Committee on Government Operations,
Subcommittee on Government InformatiorL Justice, and Agriculture.

18u.s. congress,  Public Law 98-94, “Department of Defense Authorization Act of 1984,” Sept. 24, 1983; also see W.R. Blades, “Controlling
Unclassified Inforrnatio%”  op. cit., footnote 2.

19see s~tement  of Keme~ S. pederso~  Associate Atis@ator  for Exter~  Relations, U.S. Natio@  Aemmutics  ad spa=  Amsm&ioq  before
a hearing of the House Committee on Science, Space, and Technology, Subcommittee on International Scientific Cooperation July 19, 1989.

~u.s. Dep~rnent  of Justice,  Oftlce of Legal Policy, Offke  of Information and Mvacy, “New FOIA Legislation proposed to Promote U.S.
Competitiveness,” FOIA  Uphte,  vol. IX, No. 1, Winter 1988, pp. 1-2.

ZISee U.S. Cowess,  Semte, Committee on tie Judic@,  Subcommittee  on Tec~ology  and tie hw, l~fo~tio?l  Policy and  CO~p6?fiti”V6?71e’SS,

Hearing, IOOth Cong., 2d sess.  (Washington DC: U.S. Government Printing OffIce, Mar. 16, 1989).
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The question is how to preserve and
strengthen the ability of the government-
wide agencies to carry out their func-
tions in a decentralized electronic envi-
ronment.

tendent of Documents (SupDocs), and distribution
of documents through the Depository Library Pro-
gram (DLP); the National Technical Information
Service (NTIS), the clearinghouse and sales outlet
for technical documents; and the National Archives
and Records Administration (NARA), concerned
with archiving and long-term preservation of docu-
ments. 22

Decentralized Nature of STI

It is clear that the creation, storage, and dissemi-
nation of STI is decentralized within the science
agencies. This is because:

1.

2.

3.

4.

STI is voluminous, and agencies have diffi-
culty in managing their own information base,
much less another agency’s data;
centralizing all STI in one databank is neither
cost-effective nor technically feasible at this
time;
technical systems for creating, storing, and
disseminating STI are typically closely tied to
agency automation programs;
centralizing STI dissemination, even if techni-
cally feasible, could slow innovation and limit

5.

6.

7.

opportunities for improving efficiency in the
agencies;
the diversity of STI needs and users among the
Federal science agencies includes many varied
disciplines and research areas;
the decentralized approach brings agency STI
officials and the scientists and researchers who
create and use the STI closer together; and
the economies-of-scale for electronic formats
are achieved at lower levels of demand than for
ink-on-paper printing.

Several agencies have data centers that are
responsible for collecting, archiving, and dissemi-
nating databases, and much of these data are already
in electronic formats. The major centers include: the
National Space Science Data Center, National Cli-
matic Data Center, National Oceanographic Data
Center, National Geophysical Data Center, Earth
Science Information Center, and Earth Resources
Observation Systems Data Center. Several of the
science agencies have their own central STI office
(e.g., at NASA and DOE23) for STI documents and
bibliographies, and most have infrastructure for
handling STI, though it varies among the agencies
(e.g., in terms of resources, staffing, visibility).

The question is how to preserve and strengthen
the ability of the governmentwide agencies to carry
out their functions in a decentralized electronic
environment. Alternatives were considered by OTA

24 by various congressionalin Informing the Nation,
committees in hearings on NTIS, GPO, and the
DLP,25 and at a NARA conference on electronic
recordkeeping. 26

22~e  ~plicatiom  of ~lec~o~c  ~omtion for GpO, SupDOcs,  DLp, and ~S me discuss~  in U.S. Confyess,  O&Ice  of Technology Assessmen4
Inforn”ng  the  Nation, op. cit., foomote  17, see esp. chs.  4-7, and 12. The implications for NARA are considered in National Academy of Public
Administmtiou The Eflects  of Electromc Recordkeeping on the Historical Record of the U.S. Government (Washingto~ DC: National Archives and
Records Administration January 1989).

Zsee Natio~l  Aero*utics  and Space Adminis~tio~  The NASA Scientific and Technical Information System  ati  How to Use  It)  NASA  Sp-7073*
Washingto~  DC, 1989; and Department of Energy, The Role of the Ofi”ce  of scientific und Technical Information in DOE’S scient.ijic  and Technical
Information Program, November 1988.

~u.s. Con=ess,  Ofilce of Technology Assessment, Informing the Nation, op. cit., foomote  17.

~See,  for exmple,  U.S. ConHess, House, Committee on Science, Space, and Technology, Subcommittee on Scienm, Rese~L and ‘eckologY~
National Technical Information Service, Hearing, looth Cong., 2d sess., U.S. Government Printing OffIce, Washingto@ DC, Feb. 24, 1988; U.S.
Congress, House Committee on Science, Space, and Technology, NatiomzlBureau  of Standards Authorization ActforFiscaZ  Year 1989, Report 100-673,
Part 1, looth Cong., 2d sess., U.S. Government Printing Office, wmhingto~  DC, June 3, 1988; U.S. Congress, House, Committee on Energy and
Commerce, National Bureau of Standards Authon”zation  Actfor  Fiscal Year 1989, Report 100-673, Part 2, IOOth Cong., 2d sess., U.S. Government
Printing Office, Washingto~ DC, July 8, 1988;  I.J.S. Congress, House, Committee on Administratio~  Subcommittee on Procurement and Printing,
hearings on “Review of the Printing Chapters of Title 44 of the U.S. Code Due to the Changes in Electronic Information Format, Distribution, and
Technology During the Last Decade, ’ May 23-24 and June 28-29, 1989; U.S. Congress, House, Committee on Government Operations, Subcommittee
on Government InformatiorL  Justice, and Agriculture, hearings on ‘‘Federal Information Disse mination  Policies and Practices, ” Apr. 18, May 23, and
July 11, 1989.

zbNatio@ Archives and Records Administration “Electronic Records: A Strategic Plan for the 1990s, ” Conference Summary and
Recommendations, June 21-23, 1989, see especially the recommendations of the working group on information collection and dissemination.
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Under the OTA scenario, the Federal science
agencies retain primary responsibility for the storage

dissemination of STI collected by each agency.
science agencies would be governed by:

their enabling statutes regarding STI;
OSTP guidance provided under the National
Science and Technology Policy, Organization,
and Priorities Act of 1976, as possibly amended
to give further congressional direction on STI
policy;
OMB guidance promulgated under the Paper-
work Reduction Act (ch. 35 of Title 44 of the
U.S. Code, as possibly further amended to
provide congressional statutory direction on
overall dissemination policy27);
GPO (and Joint Committee on Printing) guid-
ance under the printing chapters of Title 44, as
possibly amended,28 to ensure that the integrity
of the GPO printing procurement program,
SupDocs sales program, and DLP is main-
tained;
NTIS guidance promulgated under the “Na-
tional Technical Information Service Act of
1988”29 to ensure that the integrity of the NTIS
clearinghouse is maintained; and
NARA guidance promulgated under the archi-
val chapters of Title 44, as possibly amended,
to ensure long-term preservation and access to
STI.

scenario is predicated on the assumption that
OMB, GPO, NTIS, and NARA guidance would be
generally consistent and compatible.

Roles of Science Agencies, NTIS, and GPO

One possible division of effort between the
mission agencies and governmentwide agencies is
outlined below using a hypothetical example of an
electronic product—hydrology information of the
U.S. Geological Survey (USGS) (e.g., trends in
stream flows and reservoir and lake levels) issued on
CD-ROM:

. USGS would notify GPO, NTIS, and NARA in
advance of production and supply product
information (e.g., size of the hydrology data-

●

●

●

●

●

●

●

●

base, type of search-and-retieval software,
estimated cost and demand).
GPO would decide whether the CD-ROM
should be included in the SupDocs sales
program, based on an estimate of demand
beyond that being met by USGS direct sales.
USGS could opt to use SupDocs as the primary
sales outlet if the CD-ROM qualified.
GPO also would determine whether the CD-
ROM should be offered to depository libraries,
and if so, how many libraries desired a copy of
the CD-ROM.
NTIS would decide whether the CD-ROM
should be included in the NTIS clearinghouse
and sales program.
GPO and NTIS would, on a coordinated basis,
make sure that the CD-ROM is cataloged and
listed in appropriate governmentwide directo-
ries and bibliographic databases—whether or
not it is sold by GPO and/or NTIS.30

NARA would review the CD-ROM to deter-
mine long-term archival needs.
GPO and NTIS would, again on a coordinated
basis, advise USGS of their need for copies of
the CD-ROM (to meet estimated SupDocs
sales, depository library distribution, and NTIS
sales needs).
USGS would obtain CD-ROM production serv-
ices in the manner that best meets its cost,
quality, and turnaround requirements. This
could be through an agency contractor, GPO
contractor, GPO itself (if an inhouse service is
offered), or NTIS contractor (if NTIS offers
CD-ROM services).
Wherever the USGS CD-ROM is produced,
GPO and NTIS would ride the order for the
number of additional copies required.

This example could apply to all offline electronic
products, including optical disks, magnetic tapes
and cassettes, and diskettes (hard and floppy). The
large online electronic STI databases would be
maintained by the agency data centers. But online
directories and possibly subsets of data might be
handled similarly to the CD-ROM illustration above.
Some directories also could be disseminated on
CD-ROM or other offline electronic formats.

zTSee  H.R. 3695, op. cit., footnote 15; S. 1742, op. Cit., fOOtiOte  15-

~See  H,R. 3849, tie “GoverHent Printing office hnprovaent  Ad  of 1990,” IOlst Cong., 2d sess., Jan. 23, 1990.
29see  us. ConWess, ~bli~ ~w 100-519, Subtitle B__Natio~ Tec~~cal  Ifiormation  Swice, codified at 15 U.S.C. 3701 et. SW.

~See  discussion of ST’I directories h ch. 5.
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The future of NTIS and GPO will be influenced by
the increasingly decentralized, competitive environ-
ment of the electronic information marketplace.
Federal science agencies are rapidly installing elec-
tronic systems for their activities, including the
collection, processing, and dissemination of STI
(see the appendix for illustrations). NTIS and GPO
will have to adapt to the reality that technology has
changed and sometimes eliminated the distinctions
between reports, publications, databases, and the
like, and has blurred the distinctions between their
roles and those of the agencies.

Most Federal STI will likely exist in electronic
form as computerized electronic databases. Users
will have a wide assortment of formats available,
from printed reports to online information retrieval,
printing-on-demand, and compact optical disk. NTIS
and GPO will have to become more flexible,
adaptive, creative, competitive, and user-oriented
than they currently are.31 Many users may continue
to prefer the convenience of “one-stop’ informa-
tion shopping at NTIS or GPO, especially for
hard-to-find documents (or their electronic equiva-
lents). But the governmentwide dissemination pro-
grams will need to complement, not preempt,
individual agency activities.

GPO and NTIS appear to be philosophically
accepting this reality. The former Acting Public
Printer has stated GPO’s preference for the “Elec-
tronic GPO-Decentralized" approach.32 In this
scheme, GPO would continue its centralized con-

ventional printing functions, but would aggressively
plan for and implement electronic printing and
dissemination services, working through a decen-
tralized Federal electronic information environ-
ment.33 Centralized conventional ink-on-paper print-
ing would continue, with about three-quarters of all
Federal printing done by or through GPO (although
three-fourths of this is contracted out by GPO to
commercial printing companies), and the rest at
authorized agency printing plants. Decentralized
agency electronic information dissemination would
continue, with GPO offering a variety of electronic
services to the agencies, but on a competitive,
discretionary basis (in contrast to conventional
ink-on-paper printing where GPO services must be
used, unless an explicit exemption or exception is
granted). 34

The NTIS Director and Deputy Director have
stated their commitment in principle to the ‘ ‘Elec-
tronic NTIS’ alternative.

35 After years of declining
demand for paper and microfiche products and the
debate over privatization, Congress has directed
NTIS to modernize. NTIS has developed a prelimi-
nary plan to increase its use of electronic formats,
including CD-ROM, electronic bulletin boards, and,
ultimately, an electronic document system that
could accept electronic input from the source
agencies and support electronic printing-on-
demand. To be successful, NTIS will need to reduce
per-unit costs, decrease the time delays between
existence of a document and its availability

the
via

slFor ~er discussion, see U.S. Congress, Office of Technology Assessmen~  Znfor?mng  the Nation, Op. cit., foo~ote  17, ch. 12.

32u.s. con=eS5, office of Technology Assessmen~  ~nforming  the  Nation, op. cit., foomote  17, ch. 4. Also see F.B. WOod,  “Tifle 44 and Feder~
Information Dissemination-A  Technology and Policy Challenge for Congress: A Viewpoint, ” Government Publications Review, vol. 17, 1990, pp.
1-5.

33see  statement of Joseph E. Jenifer,  Ac~g ~bfic ~tm, Gove~ent printing  office,  before a May 23, 1989, hearing and statement of Samuel
B. Scaggs, Assistant Public Printer, Operations and prwuremen~  Government Printing Oftlce before a June 29, 1989, hearing, Committee on House
Administration Subcommittee on Procurement and Printing. Also see statements of Joseph E. Jenifer,  Acting Public Printer, before a Feb. 7, 1989,
hearing of the House Committee on Appropriations, Subcommittee on the I.@slative  Branch, a July 11, 1989, hearing of the House Committee on
Government Operations, Subcommittee on Government Informatio~ Justice, and Agriculture, and a Mar. 7, 1990, hearing of the Committee on House
AdministratiorL Subcommittee on Procurement and Printing. The new Public Printer stated a position on some of these issues before an Apr. 6, 1990,
hearing of the Semte Committee on Appropriations, Subcommittee on the Legislative Branch. For other views and general discussion see U.S. Congress,
House, Committee on House Administratio~ Subcommittee on Procurement and Printing, Title  44 U.S. C.-Review, Hearings, IOlst Cong., 1st sess.,
May23, 24, and June 28,29,1989 (Washington, DC: U.S. Government Printing Office, 1989); statements of Fred B. Wood, OTA, before May 23,1989,
and Mar. 7, 1990, hearings of the Committee on House Administration, Subcommittee on Procurement and Printing; and OTA comments on S. 1742,
the “Federal Information Resources Management Act of 1989, ” prepared for a Feb. 21-22, 1990, hearing of the Senate Committee on Governmental
Affairs.

~~s genm~  approach  is co~istent ~th tit of Othm coutries Such as New Zealand and Camda.  See Canadian comm~cations  SerVi@S
Directorate, “Electronic Publishing Information Center, ” Electronic Publishing Bulletin, October 1989.

35u.s. Conwess, ofilce  of Teckology  Assessment, Znforw”ng  the Nation, op. cit , foomote 17, chs. 5 and 12.
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NTIS, and increase user awareness of NTIS serv-
ices.36

Beyond this, NTIS must develop a clear strategic
vision of its future, and a realistic, detailed implem-
entation plan for getting there. During the 1980s,
user demand for paper and microfiche documents in
the basic NTIS archive steadily dropped; agency
cooperation in providing documents to NTIS also
declined. NTIS sales of electronic formats-the one
bright spot—are likely to feel increasing pressure
from agency, private sector, and GPO competition.37

Roles of NARA and DLP

The roles of NARA and the DLP deserve special
attention. NARA might find that agency data centers
can efficiently archive STI databases, releasing
NARA from the need to retain physical control.
Even if an agency or data center serves as the
archive, NARA would help ensure that the system is
cost-effective and meets data and technical stan-
dards (e.g., regarding longevity of storage media,
conversion from one storage medium to another, and
portability among different media and equipment).
NARA could also assist the data centers in determin-
ing what should and should not be retained inhouse,
with permanent STI archives retained by NARA.
NARA needs to develop clear and workable agree-
ments with the science agencies, and with NTIS and
the Library of Congress (LOC), to ensure that
archivable STI does not fall through the cracks.

Machine-readable materials are included within
the legal definition of “record.”38 NARA has
initiated a program for archiving electronic records
that is now being extended to Federal STI. Perma-

nent electronic records identified by NARA include,
for example:39

●

●

●

unique and important scientific and technical
data resulting from observations of natural
events or phenomena or from controlled labora-
tory or field experiments;
natural resources data related to land, water,
minerals, or wildlife; and
geographic data used to map the surface of the
earth.

NARA will need to assess the vast store of geo-
graphic, space, and earth sciences data with respect
to archival needs and requirements-a task that
becomes even more challenging with the rapid
evolution of electronic storage and retrieval technol-
ogies and the poor condition of current data archives.
Technological change means that large amounts of
archived STI will be inaccessible and/or unusable to
future generations of researchers unless standard
information formats are developed and mandated.
The long-term utility of STI requires that today’s
data and documents be retrievable with tomorrow’s
technologies. 40

As for the Depository Library Program, there
appears to be a consensus that electronic formats
should be included, although there are differences of
opinion over implementation. For several years now,
the congressional Joint Committee on Printing
(JCP), Depository Library Council, and the major
library associations have argued that, as the Federal
Government makes increasing use of electronic
information, the DLP must also include electronic
information, lest the integrity of the program be

qGSee  Natio~  Tectic~  reformation Service, bud  Report to the Congress from the Secretary of Commerce, The National Technicalhformation
Service: Operations, Audit, andModernization, January 1989;  also see U.S. Congrvss,  OffIce  of Technology Assessmen4  Informing  the Nation, op. cit.,
footnote 17, chs. 5 and 12; C.R. McClure,  P. Hemo~  and G.R. Purcell, Li&ing  the U.S. Natio~l TeChnieallnfowrion  service  With Acadernk  and
Public Libraries (NorWood, NJ: Ablex Publishing Corp., 1986). .MSO see Statement of Joseph F. Caponio, Director, National Technical Information
Service, before a July 13, 1989, hearing of the National Commission on Libraries and Information Science.

JTForfurthertiscussio~  see the statements of Fred B. Wood, OTA, Harold B. Shill, West Virginia University, and Jean Mayhew, United T~~o1o~M
Corp., before a Mar. 8,1990, hearing of the House Committee on Science, Space, and Technology, Subcommittee on Science, Research and Technology.
Also see C.F. McClure, “The Future of the National Technical Information Service: Issues and Options,” Jan. 20, 1990, contzactorpaper prepared for
OTA. For background discussion of the NTIS privatization debate, see F.B. Wood, ‘‘Proposals for Privatization of the National Technical Information
Service: A Viewpoint, ’ Government PubIicationsReview,  vol. 15, 1988, pp. 403-409 (which is based on testimony presented at aFeb.  24, 1988, hearing
of the House Committee on Science, Space, and Technology, Subcommittee on Science, Researc~  and Technology).

3844 USC. 3301.

3~.s.  Natio~  ~c~ves  and R=ords  Adminis@atio~ ‘cManaging EIwtrOnic Records: An rns~ctio~  Guide, ” draft,  no &te, pp. 15-17; alSO See
Michael L. Miller, ‘‘Appraisal and Disposition of Electronic Records, ” National Archives and Records Administration March 1988 draft; and June 13,
1989, cooperative agreement between NARA and NOAA.

40~e  U.S. Gener~  ~cou~g  Office is conduc~g  audits of tie ~jor data  al-c~ves  maintain~  by Fede~ science agencies. See U.S Government

Accounting Office, Space Operations: NASA Is Not Properly Safeguarding Valuable Data From Past Missions, Report to the Chairm@  Committee
on Science, Space, and Technology, U.S. House of Representatives, IMTEC-90-  1 (Washingto~  DC: GAO, March 1990). Subsequent reports will address
NOAA and USGS data archives.
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The long-term utility of STI requires
that today’s data and documents be
retrievable with tomorrow’s technolo-
gies.

eroded. 41 In May 1989, GPO’s General Counsel
ruled that it has legal authority to distribute agency
publications in electronic format to depository
libraries, thereby clarifying a 1982 opinion that was
widely interpreted as limiting the DLP to traditional
(paper and microfiche) formats.42 This apparently
ended a long conflict between GPO and the JCP
about whether the depository library provisions of
Title 44 apply to government publications regardless
of format.43

The differences between the JCP, OMB, and
Information Industry Association (IIA) appear to
have narrowed. OMB supports the voluntary partici-
pation of agencies in DLP electronic dissemination,
and is willing to consider requiring that some agency
electronic information products be provided to
depository libraries.44 The IIA now supports the

inclusion of some electronic formats in the DLP, but
with reservations about online dissemination and
financing, and suggests testing alternative mecha-
nisms such as vouchers, bulk rate and off-peak
contracts, user charges, and cost-sharing.45 In Con-
gress, the House Appropriations Subcommittee on
the Legislative Branch has supported distribution of
CD-ROMs to depository libraries, and maybe open
to distributing other electronic formats, including
online services, although questions of cost, demand,
technical feasibility, and administrative responsibil-
ity have not been resolved.% These questions,
among others, are being addressed through the DLP
electronic pilot projects now being implemented.47

Two of the DLP pilot projects cover Federal STI.
The frost involves the distribution of the Environ-
mental Protection Agency’s ‘‘Toxic Release Inven-
tory (TRI)” to depository libraries. TRI includes
details on the location, storage, emissions, and waste
treatment and transfer for over 300 toxic chemicals.
EPA is disseminating TRI to the public online via
the National Library of Medicine computer center,
in magnetic tape format via the NTIS and GPO sales
programs, and in computer output microfiche and
CD-ROM formats through selected libraries, includ-
ing all 1,400 depository libraries.% The second

dlsee  s~tements  of D. ~ye (hpeq  Dean of Libraries, University of Wisconsin (on behalf of the Association of Research Libties), Wd s~~
McAnich,  Head, Government Documents, University of Kentucky Libraries (on behalf of the Government Documents Roundtable, American Library
Association), beforea May24, 1989 hearin gof the House Administration Committee, Subcommittee on Procurement and Printing. Also see the statement
of D. Kaye Gape~  on behalf of the American Library Association and Association of Research Libraries, before a Feb. 7, 1989, hearing of the House
Committee on Appropriations, Subcommittee on the Legislative Branch.

q2Memor~dum from GPO General Counsel to Acting Public printer, ‘‘GPO Dissemination of Federal Agency Publications in Electronic Format”
hfily  22, 1989.

d3See  US, ConWess, Joht committee  on Mting, provision of Federal Government Publications in Electronic Format to Depositoq  Libran”es,
Report of the Ad H OC Committee on Depository Library Access to Federal Automated Databases (Washingto~  DC: U.S. Government Printing Offke,
1984); U.S. Congress, Joint Committee on Printing, An Open Forum on the Provision of Electronic Federal Information to Deposito~  Libraries, 99th
Cong., 1st sess.  (Washingto~ DC: U.S. Government Printing OffIce, 1985); Joint Committee on Printing resolutions of Apr. 8, 1987, June 17, 1987,
and June 29, 1988 regarding GPO, depository libraries, and electronic formats; and letter from Honorable Frank Annunzio, chairman, Joint Committee
on Printing, to Honorable Ralph E. Kennickell,  Jr., Public Printer, Mar. 25, 1988.

~see Office of Management and Budget, “Second Advance Notice of Further Policy Development on Dissemination  of hformatiom’  Federal
Register, vol. 54, No. 114, June 15, 1989, pp. 25554-25559.

45See  s~tement  of Kenneth  B. A~e~  Setior  Vice president, Gover~ent  Relations,  ~o~tion  kdustry  Association@ accompanied by Peyton  R.
Neal, Jr., Chair, IIAGovernment Printing Office Committee, before a May 24, 1989, hearing of the House Committee on Administratio~ Subcommittee
onl%ocurement  and Printing. Also see a somewhat more critical statement of Paul P. Massa, President  Congressional Information Services, Inc., before
a July 13, 1989, hearing of the NationaI Commission on Libraries and reformation Science. One private vendor, Legi-Slate,  Inc., has offered to provide
electronic online dissemination of selected congressional information to depository libraries at bulk rate discounted prices, based in part on the results
of a successfd 5 1/2 month pilot test with 51 depository libraries. The same concept could be used by other vendors with respect to other types of Federal
information, including S’Il. See L@-Slate,  “Pilot Project Evaluation Prelimimry  Summary, “ Jan. 8, 1989.

46U+S.  Conwess, co~tt=  OnApprop~tions,  ~giS/afiveApprOpriatiOnS  Bill,  1989,  Report  to accompany H.R< 4487, Report No. 1(X3-621, IOOth
Cong., 2d sess., 1988. Also see statement of Honorable Viz Fazio, CMrmarL House Committee on Appropriations, Subcommittee on the Ix@lative
Branch, before a June 28, 1989, hearing of the House Committee on AdministratioIu  Subcommittee on Printing and Procurement.

47~e  U.S0 Gener~Accom@ Offlce is ~nduc~g  ~ ev~~tionof  ~erese~ch  me~odology of the el~tronic  pflotprojects. s~ May 8, 1989, letter
from Donald E. Fossedal,  Assistant Public Printer, U.S. Government Printing OffIce, to Richard Fogel, Assistant Comptroller General, U.S. General
Accounting Office.

~s~tement of ~wwd J. ~ey, Director, Office of ~o~tion  Resources M~gement,  U.S.  ~nvironmen~  Protection  Agency, before a hearing
of the Subcommittee on Government Information, Justice, and Agriculture, House Committee on Government Operations, Apr. 18, 1989.
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project involves the U.S. Department of “Energy
Data Base” (EDB). DOE has proposed to provide
depository libraries with online access to the EDB.49

(See the appendix for further discussion of the EDB
pilot project.)

In addition, GPO is seeking suggestions from
private vendors on how they might participate in
electronic dissemination to depository libraries.
Industry interest appears to be high. Finally, Federal
agencies also seem generally supportive of an
electronic role for the DLP, but have unanswered
questions and concerns about selection procedures,
financing, and user support for electronic format
items included in the DLP.50

The remaining DLP issues concern cost and
financing, especially for online dissemination. CD-
ROM and offline formats are gaining acceptance as
cost-effective alternatives to paper and microfiche.
It is likely that most depository libraries would select
only a relatively small portion of total Federal
STI—as is the case with Federal information in
general—and would more typically refer users to
STI data centers and existing archives. This would
require that depository libraries have efficient access
to directories, indices, and bibliographies of the
Federal STI, rather than to the STI itself.

Alternatively, a small number of depository
libraries could be designated as STI depositories.
These libraries would include a large amount of STI
in their collections, and would serve as a shared
resource for local and regional libraries. STI deposi-
tories could be strategically located in areas of
concentrated scientific and technical activity where
the local community is committed to building its
R&D base. STI depositories would have to have the

technical capabilities to use all electronic formats—
online, CD-ROM, and diskette. This possibility
could be explored in depth as part of an overall
reexamination of the DLP.

Funds for STI dissemination at depositories could
come from several sources, with a portion funded
through the DLP direct appropriation, a portion by
the Federal science agencies (e.g., for free copies of
selected agency CD-ROMs and fee reductions or
waivers for online access to selected agency data-
bases), a portion by the depository libraries (e.g., for
microcomputers, CD-ROM readers, and modems),
and apart by the library users (e.g., for telecommuni-
cation line charges). The libraries could have discre-
tion over how the appropriated funds are spent. For
example, libraries could be issued vouchers for
access to online STI bibliographic databases. These
funds could be expended on a mix of government,
commercial, and not-for-profit databases, depending
on user needs. Vouchers might also be used for
library purchase of equipment needed to support
electronic dissemination, and for subsidy of tele-
communication or electronic printing charges in-
curred by students or others with limited means.51

Overall, an estimated 9 to 10 million persons use
depository libraries each year. Academic libraries
represent about 55 percent of all depository libraries.
Students and faculty account for 85 percent of
academic library users. Students and professional,
technical, and managerial persons together represent
about 77 percent of public depository library users .52
Thus, depository users are likely to be a ready
market for Federal STI in electronic formats, and
open to technical and institutional innovation in
information dissemination. The electronic pilot proj-
ects will shed more light on this prospect.53

@I-J.s.  con~~ss,  Joint Committee on mting, ‘‘Dissemination of Information in Electronic Format to Federal Depository Libraries: Proposed Project
Descriptions, ” June 1988.

~See  s~tement  of Fo~est  B. Williams, Branch Chief, Data User Services Divisio@  U.S. Bureau of the Census, before a July 13, 1989, he~g of
the National Commission on Libraries and Information Science.

51Represen~tives  of library associations  are concerned about proposals for sharing costs of online or other ekC@OniC diSSeti@n.  DepOSitOv
libraries already spend several dollars (in building, equipmen~  and staff costs) for every doUar spent by the Federal Government on documents, and
oppose shifting more costs of dissemination to the libraries. See statements of Cheryl Rae Nyberg, American Association of Law Libraries, Merrily
Taylor, Association of Research Libraries, and Katherine. Mawdsley, American Library Associatio~ before a Mar. 8, 1990, hearing of the Committee
on House Administration% Subcommittee on Procurement and Printing.

52c.R.  Mccl~e and P. HerrlOL  users  OfAcadem”C  muiPubk  GPO Depository Libraries (Washington DC: U.S. Government ~ting offi~. 1989).
SFor  tier discussion of deposito~  librq ~te~tives, See U.S. Congress, OffIce of Technology Assessmen6  lnfo~”ng  the Nation,  oP. cit.?

foomote  17, ch. 7; and Association of Research Libraries, Technology and U.S. Government Information Policies: Catalysts for New Partnerships
(Washington, DC: October 1987). Also see statements of D. Kaye Gapen before the House Committee on Administration and House Committee on
Government Operations, op. cit., foomote 41; and statements of Vicki W. Phillips, Chair, Depository Library Council to the Public Printer, Patricia Glass
Schuma% presiden~  Neal-Schuman  Publishers, Inc. (on behalf of the American Library Assoeiation), and Bruce M. Kennedy, Head, Reference
Departmen4 Georgetown University Law Center (on behalf of the American Association of Law Libraries) before a July 13, 1989, hearing of the National
Commission on Libraries and Information Science.


