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simulate the effects of increasing atmospheric
carbon dioxide.

The results of this evaluation illustrate sev-
eral general points that appear to be applica-
ble to most or all foresight-related models:

●

●

●

●

●

there are many ways in which model re-
sults can be interpreted or misinterpreted;
even the large, relatively well funded and
heavily researched models are Likely to
have significant limitations in model vari-
ables, structure, and data;
direct  comparison of  model  variables ,
structure, and input data can help im-
prove understanding of similarities and
differences, strengths and weaknesses of
model results;
a model evaluation process can facilitate
communication among researchers, espe-
cially where the models involve several
different disciplines (which is typically the
case with foresight-related models); and
model evaluation techniques are suffi-
ciently mature for application to even the
most complex models.

Thus,  by way of  i l lustration,  Professor
Michael E. Schlesinger of Oregon State Uni-
versity, who conducted the recently completed
DOE evaluation, found that:

. . . the [climate] models might agree exten-
sively in their simulated CO2-induced climatic
changes and yet be all wrong, and the models
might simulate the present climate perfectly
and yet be wrong in their simulated C02-in-
duced climatic change.”

Dr. Schlesinger concluded that, although the
latest general circulation model results show
considerable agreement with respect to simu-
lated global mean surface temperature change,
there are substantial disagreements as to the
geographical distribution of these changes.
The dif ferences in model  results  and the
known model weaknesses (including use of
questionable assumptions about key variables)
mean that “not all of these simulations can be
correct, but all could be wrong. “4 5

~~hfichae]  E. Schlesinger, Oregon State University, letter to
Fred B. Wood of OTA, Aug. 28, 1985.

‘cSee  Michael 1?. Schlesinger and John F.B. Mitchell, “Model
Projections of Equilibrium Climatic Response to Increase CO,
Concentration, ” U.S. Department of Energy state-of-the-art pa-

Comparison of the structures and assump-
tions of the various climate models has shown
some significant differences. While the major
climate modeling centers continually work to
improve their models, a formal program of
model intercomparison and sensitivity studies
is only just beginning. In 1984, an intercom-
parison was conducted of the ways in which
radiative processes are incorporated into gen-
eral circulation models.46 The participants
reportedly found this to be a very useful activ-
ity, which could be extended to other key areas
of uncertainty, such as clouds, ocean coupling,
sea ice, surface albedos (including snow, ice,
land, vegetation), transient (as opposed to
steady state) response, and atmospheric tur-
bidity (e.g., from volcanic eruptions and air
pollution) .47

This approach appears to have potential for
all foresight-related models, regardless of the
focus of modeling, whether it be energy, envi-
ronment, food, population, climate, or inter-
national trade. A key evaluation question is
whether there are plausible changes in model
processes and variables and/or the addition of
new processes and variables that could sub-
stantially affect the model results, and also
whether the range of uncertainty is small
enough such that significant effects are highly
probable under any plausible scenario.

Relevant Information

In addition to the technologies illustrated
above (remote sensing and model evaluation)
and those discussed previously, improved fore-
sight requires relevant information presented
in an integrated format. Information needs to
be relevant and integrated in order to focus

per, in press; also see Michael E. Schlesinger, “Atmospheric
General Circulation Model Simulations of the Modern Antarc-
tic Climate, Environment of West Antarctica: Potential CO,-
Induced Change, Polar Research Board, National Research
Council (Washington, DC: National Academy Press, 1984), pp.
155-196.

%lee  F.M.  Luther, The Intercomparison  of Ikh”ation  Codes
in Climatic Models (lCRCCM): Longwave Clear-Sky CafcuIa-
tions, WCP-93, World Climate Programm e, 1984; also see U.S.
Department of Energy, Carbon Dioxide Information Center,
“Radiation Codes in Climate Models-A Comparative Study, ”
CDIC  Commum”cations,  spring 1985, p. 1.

4’R.E. Dickinson, “How Will Climate Change: The Climate
System and Modelling of Future Climate, ” ch. 5, B. Bolin  (cd.)
(Chichester,  West Sussex: John Wiley& Sons, Ltd., in press).
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on those trends and relationships that are crit-
ical to the major foresight sectors (e.g., food,
water, energy, climate, housing, population,
environment, employment, economic develop-
ment, and transportation) and the important
relationships between sectors.

In the Federal Government, sources of rele-
vant information include all cabinet depart-
ments and many independent agencies. For ex-
ample, the Global 2000 study was based
largely on data and analyses from the U.S. De-
partments of Agriculture; Commerce (Bureau
of the Census, National OCeaniC and Atmos-
pheric Administration); Energy (E IA, Brook-
haven National Laboratory); Interior (including
USGS, Bureau of Mines); and State (includ-
ing the Agency for International Develop-
ment), the Environmental Protection Agency,
and some outside groups (e.g., the World Bank
for world gross national product projections).”
The Global 2000 study would not have been
possible without the already existing activi-
ties relevant to government foresight of key
trends. Likewise, the Joint Chiefs of Staff
global “Forecast” model (discussed later) is de-
pendent on a wide range of national and inter-
national data sources.

The results of the OTA Federal Agency
Data Request used in this study indicate that
all cabinet level agencies and many independ-
ent agencies use some computer models and
maintain some databases that appear, at least
on paper, to be relevant to foresight, although
such activities are rarely, if ever, explicitly la-
beled “foresight.’’” In addition, many agen-
cies are quite active in the international arena
with numerous bilateral agreements and trea-
ties that frequently provide for the exchange
of information—information that is likely to
be relevant to government foresight. The sub-
ject areas of such agreements and treaties
span the spectrum from agriculture, earth
sciences, and oceanography to forestry, water,

~*Clobal  ZOOO,  Volume Two, op. cit., pp. 484-499.
~~see illustrations of computer modeling and decision SUP-

port presented earlier in this chapter; also see ch. 7 discussion
and illustrations of agency databases.

climatology, and environment.50 There are also
numerous nongovernmental sources” of fore-
sight information.

A major foresight challenge is sorting out
the information most important to monitor-
ing and analyzing key trends and their impli-
cations. Three relatively recent developments
have made this somewhat easier:

1. the maturation of systems science for

2

analysis of complex trends and issues rele-
vant to foresight;
the availability of data integration and
graphics display equipment that can pre-
sent and manipulate multiple databases
quickly and concisely; and

3. the maturation of analytical and decision
support techniques that can help synthe-
size both quantitative and qualitative
information—including ranges of uncer-
tainty-into a format that is usable by
decisionmakers.

Systems Science
Numerous systems researchers-such as

Ludwig von Bertallanfy, Karl Deutsch, Staf-
ford Beer, Ervin Laszlo, Geoffrey Vickers, and
Richard Ericson–have articulated the poten-
tial of systems and cybernetics (communica-
tions and control) concepts to improve the de-
cisionmaking processes and “steering”
mechanisms of government.51 A common goal
has been to design a system (or systems) that
brings key information to the attention of deci-
sionmakers, and helps structure and analyze

sou.S. Department of State, “U.S. Government Participa-
tion in International Treaties, Agreements, Organizations, and
Programs in the Fields of Environment, Natural Resources, and
Population, ” an inventory prepared at the request of the Fed-
eral Interagency Global Issues Work Group, January 1984, pp.
B-1 to B-12 and pp. E-2 to E-6.

“See, for example, Ludwig von Bertallanfy,  General Sys-
tems Theory: Foundations, Development, Applications (New
York: Braziller,  1968); Karl W. Deutsch, The Nerves of Gov-
ernment: Models of Poh”tical  Commum”cation and Control (New
York: MacMillan/Free Press, 1963); Stafford Beer, Decision and
Control: The Meaning of Operational Research and Manage-
ment Cybernetics (New York: Wiley, 1966); Ervin Laszlo,  A
Strategy for the Future (New York: Braziller);  Geoffrey Vickers,
Making Institutions Work (New York: Wiley, 1973); and Rich-
ard F. Ericson, “Thinking and Management Values in the
Microchip Era: An Action Agenda for Institutional Transfor-
mation,” Systems Research 2 (vol. 1), 1985, pp. 29-32.
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that information so as to facilitate better un-
derstanding of the complexities and interrela-
tionships among significant variables.

Systems science is applicable to all foresight
sectors, and especially those that are charac-
terized by complex feedbacks and interactions
among variables or components. For example,
in 1982, James G. Miller wrote that:

Subsystems of the Earth system consist of
sets of interacting components, each such set
concerned with particular processes. Because
of interactions, including feedbacks among
subsystems, changes in one part of the sys-
tem may have effects throughout the whole
system.52

Indeed, research results from specific disci-
plines (e.g., in such fields as geology, ocean-
ography, glaciology, atmospheric sciences, and
paleoclimatology) are being published at a
rapid rate and are shedding new light on vari-
ous aspects of the Earth system. These re-
search directions appear to be converging on
the need to better monitor and understand the
Earth as an interactive system involving the
atmosphere, oceans, glacial and volcanic cycles,
land mass, and biota (plants, forests, animals,
etc. ).53 The Earth systems approach can serve
as an important foresight methodology.

The significance of this convergence of tech-
nology (e.g., remote sensing and computers)
with the scientific research enterprise is now
well recognized, and cited as one of the ration-
ales for such new initiatives as the Global Hab-
itability Program and International Geo-
sphere-Biosphere Program.54 In the words of
NASA’s Dr. Burton I. Edelson, in a Science
editorial:55

——
-James Grier Miller and Jessie L. Miller, “The Earth as a

System, ” Behavioral Science, October 1982, p. 310. Also see
J.E.  Lovelock,  GAIA:  A New Look at Life on Earth (Oxford:
Oxford University Press, 1979).

See, for example, Norman Myers, GAZA: An Atlas of
Planet Management, (Garden City, NY: Anchor Books, 1984);
Owen B. Toon and Steve Olson, “The Warm Earth, ” Science
85, October 1985, pp. 50-57.

‘M. Mitchell Waldrop, “An Inquiry Into the State of the
Earth: Technology Is Making It Possible To Study the Earth
as an Integrated System; Problems Like Ozone and Acid Rain
are Making It Imperative, ” Science, Oct. 5, 1984, pp. 33-35.

c’Burton  I. Edelson,  “Mission to Planet Earth” (editorial),
Science, Jan. 25, 1985.

Modern technology has given us the tools
of measurement and of computation to study
the earth as a system. We can now gain com-
prehensive knowledge, not only of the state
of the earth system and of global processes,
but also of changes in state and processes. We
have become uncomfortably aware that changes
are indeed taking place, and we know that our
own species is responsible for some of the
changes.

Data Integration and Display

Fortunately, computer graphics and data
management equipment that can integrate
and display large amounts of data are now
available. There are many products under de-
velopment or on the market. As one example,
NASA has developed a comprehensive data
management and analysis system, known as
the Pilot Climate Data System (a related ver-
sion is called the Pilot Ocean Data System),
that has broad applicability to a wide range
of variables relevant to foresight and could
serve as a key component of a state-of-the-art
“global foresight data display. “56 While the pi-
lot system includes primarily atmospheric and
oceanographic databases, the system concept
could be easily extended to cover other fore-
sight-related databases.

The system is run on a mainframe computer
with user-friendly, menu-driven software. The
system has an on-line catalog of all available
data, an on-line inventory of data sets avail-
able, a data manipulation subsystem (includ-
ing the capability for statistical evaluation and
merging, averaging, etc., of data sets), and a
state-of-the-art graphics subsystem (including
two- and three-dimensional color).

Another example is the Decision Informa-
tion Display System (also developed with
NASA support) that was designed to integrate
and display selected domestic and interna-
tional data, statistics, and trends in a geo-
graphic format. This system has been used on
occasion by some staff of both the Carter and
Reagan White Houses.57 This system also

‘National Aeronautics and Space Administration, Pilot Ch”-
mate Data System, undated brochure, pp. 1-8.

‘~Ronald  H. Hinckley, “Information Systems for Elite De-
cision-making: The White House, ” paper presented at the 1985

(continued on next page)
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could be extended to include a broad range of
foresight-related data, statistics, and trends.

A further illustration is the Crisis Manage-
ment Center (CMC) operated by the White
House National Security Council. CMC includes
a conference room with state-of-the-art audio-
visual and graphics technology, multidimen-
sional charts, and the capability to quickly
convert textual material into statistical tables
and graphics.58 Robert C. McFarlane, former
National Security Advisor to the President,
described CMC as providing staff support for
crisis decisionmaking:

The center conducts pre-crisis collection and
analysis of information about likely areas in
an effort to anticipate events and to provide
extensive background to decisionmakers as a
crisis preventive. The center also provides
analytical capabilities that can be drawn upon
during a crisis. ..59

A final example is the “Forecasts” global
model developed for the Joint Chiefs of Staff
in DOD. “Forecasts” is basically an outgrowth
of previous global modeling efforts, especially
the World Integrated Model and Global Macro-
Dynamic Model, and was recently updated at
a cost of about $1.2 million. The model inte-
grates trend data in key areas, such as agri-
culture (e.g., yield, land under cultivation, ex-
ports, imports for various crops), soils (arable,
non-arable), water resources (surface, ground),
energy sources (e.g., fossil fuel, hydro, wood),
population, transportation, and the domestic
economy. The model includes the following
major sectors and categories:60

(continusd from previous page)

Annual Meeting of the American Political Science Association,
New Orleans, pp. 7, 9; also see Edward K. Zimmerman, “The
Evolution of the Domestic Information Display System: To-
ward a Government Public Information Network, ” Review  of
Public Data Use, June 1980, pp. 69-81; and Richard S. Beal,
“The Transformation to Informatics, ” a plenary address
presented at the May 1981 National Computer Conference,
Chicago.

“Hinckley,  “Information Systems, ” op. cit., p. 12.
SgIbid.,  pp.  11-12; also  see Robert C. McFarlane, Richard

Saunders, and Thomas C. Shun, “The National Security Council:
Organization for Policy Making, ” The Presidency and  National
Security Policy, Gordon R. Hoxie (ed.)(New York: Center for
the Study of the Presidency, 1984), pp. 261-273.

6
0 See U.S. Department of Defense, Joint Chiefs of Staff,

“Forecasts Overview, ” undated; and Patricia G. Strauch, “The
FORECASTS System–U.S. Global Model, ” Futures, October
1984, pp. 564-566.

●

●

●

●

●

●

●

●

geographic characteristics (e.g., land area,
access to sea, and infrastructure such as
roads, rail lines, airports, and waterways);
natural resources (e.g., strategic non-fuel,
fuel minerals, other energy sources, soils,
and water resources);
human resources (e.g., population by sex
and urban v. rural birth, death, and growth
rates, literacy, and median income);
human resources (e.g., population by sex
and urban v. rural, birth, death, and growth
rates, literacy, and median income);
human services (e.g., health, medical care,
nutrition, housing, education, and social
programs);
industrial (e.g., agriculture, including
grains, non-grains, industrial crops, live-
stock, and fish; manufacturing, including
durable and non-durable goods, electric
power, communication, and construction);
economic variables (e.g., gross national
product, balance of payments, and allo-
cation of government expenditures);
political attributes (e.g., type of govern-
ment, philosophy, stability, and political
parties); and

The data are aggregated by country and re-
gion, and the model is capable of monitoring
key trends and forecasting these trends based
on trend extrapolation and relatively simple
relationships between variables. The model
does not include all important variables and
does not incorporate many important dynam-
ics. For example, the model excludes most cli-
matic trends (the exceptions being mean an-
nual temperature and precipitation) and
climate dynamics.

61 Thus, the model is quite
limited in its ability to relate climatic changes
and trends to, for example, trends in energy
consumption, arable land acreage, global food
markets, and the incidence of famine. Nonethe-
less, “Forecasts” is one of the most complete
(and probably among the most heavily funded)
approaches to integrating foresight informa-
tion in the Federal Government.

All of these approaches could have a useful
role in government foresight across the board,
not just in NASA research laboratories, the

‘ Joint Chiefs of Staff, “Forecasts,’” op. cit.
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White House, or Joint Chiefs of Staff. How-
ever, these approaches still fall short of the
fully integrative capability needed in foresight
and, more generally, high-level decisionmak-
ing, of which foresight is a key component.

Advanced Decision Support Techniques

Electronic databases, computer models, and
the like are helpful and necessary, but not
sufficient by themselves for high-level decision
support and foresight. The central functions
of foresight (and decision support generally)
are to:

1.

2.

3.

help decisionmakers integrate informa-
tion relevant to decisions at hand;
broaden the perspective and improve the
understanding of decisionmakers vis-a-vis
the direct and indirect factors that may
affect or be affected by a decision; and
alert decisionmakers to the strengths,
weaknesses, risks, and uncertainties in
the information and analyses relevant to
a particular problem or decision area.62

This is obviously a difficult challenge, and
one that, in the opinion of many who have
served or conducted research in top-level gov-
ernment policy offices, has not received ade-
quate attention, For example, Dr. Ronald
Hinckley, a political scientist who has served
on the National Security Council Staff, has
concluded that:63

The decisionmaking process in the White
House is driven by an incomplete information
support system. There is an abundance of in-
formation transfer (communications) technol-
ogy, a heavy emphasis on information man-
agement (office automation) technology, but
insufficient information integration (synthe-
sis and conceptualization) technology. . . The
dilemma is that while the President simply
cannot have enough information, he and his
top advisors often get too much of it because
of lack of integration.

b%ee,  for example, Lindsey Grant, Thinking Ahead: Fore-
sight in the Politic& Process (Washington, DC: The Environ-
mental Fund, 1983); and Joseph F. Coates, “Foresight in Fed-
eral Government Policymaking, Futures Research Quar.terl-V,
summer 1985, pp. 29-53.

Ilincklev, 4’ Information Systems, ” op. cit., p. 7.

Another White House staffer has described
the information integration problem in these
terms:64

We spend billions and billions of dollars to
collect information to get it from the field to
an analyst in the bowels of the bureaucracy. , .
But having spent a lot of money to sustain an
information collection, dissemination, and
analysis process, we spend virtually nothing
on direct support to a senior-level policy mak-
er. . . We have very few analytic tools for the
very high-level people.

In the view of Dr. Hinckley:

. . . [t]he answer is probably not significantly
more computing power; we basically have
enough to bring our knowledge base up to par
with the technological base. 65

Part of the answer to improving foresight
and decisionmaking may be the decision con-
ference concept. Of all the decision analytic
techniques reviewed earlier in this chapter, the
decision conference concept stands out be-
cause of its potential to integrate data, infor-
mation, and analyses relevant to a specific de-
cision or problem in a context that is relevant
to the decisionmaker(s) and with the full par-
ticipation of both the decisionmaker(s) and
staff (experts, analysts, etc.). In contrast, most
decision analytic techniques and computer
models are used by individual or groups of
analysts, researchers, and scientists, and usu-
ally only the results, if anything, ever reach
the decisionmaker. Even then, results typically
must permeate several institutional layers. The
decisionmakers are not actively engaged in the
use of decision analytic tools and models.

The decision conference technique is intended
to help the decisionmaker make better, more
informed decisions and to make those deci-
sions with better foresight. As discussed pre-
viously, DOC is the only Federal agency known
to have a decision conference facility. The di-
rector of that facility reports favorable results
from the relatively few decision conferences
conducted to date, but no formal evaluations

‘tRichard  S. Beal, National Security Council official, quoted
in Hinckley,  ibid., p. 6.

‘rIbid.,  p. 15.
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have been conducted. The basic idea is to help
the decisionmaker and his or her staff work
through a decision problem in a reasonably
structured way so that options and implica-
tions can be clearly identified and evaluated
using the best available information. The in-
formation can be drawn from a wide variety
of sources—prior studies, results of computer
modeling, expert opinion, decisionmaker opin-
ion, key trends, and the like. Decision analytic
and presentational tools (e.g., computer soft-
ware and graphics) can be applied on the spot,
for example, to help structure and evaluate op-
tions.66 A few Federal agencies have also tried
the decision conference approach known as
“interactive management. ” The director of the
Center for Interactive Management at George
Mason University also reports favorable re-
suits.67

Possible limitations on the decision confer-
ence techniques include the usual requirement
that the decisionmakers participate in the en-
tire decision conference–frequently lasting up
to 2 days or more, a major time commitment
for most decisionmakers. But perhaps the ma-
jor limitations are lack of: 1) understanding
of the technique; 2) recognition and acceptance
of a need for the technique (or perhaps any
so-called decision aids); and 3) desire to make
decisions in a relatively visible, participative
way. Some of these limitations can probably
be overcome through education and training
and the cumulative results of successful deci-
sion conferences.

In any event, the technique seems worthy
of experimentation and relevant to foresight
—given the inherently complex, multivariate,
and uncertain trends and issues that foresight
must address. An important point is that pol-
icymakers usually do not need, nor do they ex-
pect, perfect information. Waiting for perfect
information very often means waiting until it
is too late to make a decision, or too late to

MSee  Charles Treat, “Commerce Computer center  Attracts
Attention, ” Commerce PeopJe, vol. 6, No. 4, April 1985, p. 5;
Charles F, Treat, “Modeling and Decision Analysis for Man-
agement, a paper prepared for the Government Computer
Expo, June 13, 1985.

~~The Cument director of the Center for Interactive Manage
ment at George Mason University is Alexander N. Christakis.

do anything about the problem even if a deci-
sion is made. For example, in the case of cli-
mate, some researchers believe that ocean
thermal lag is masking the effects of increas-
ing atmospheric carbon dioxide so that by the
time a clear signal is detected, further and pos-
sibly substantial climatic change will be inevi-
table. Of course, other researchers believe that
scientific uncertainty over the climatic effects
of rising carbon dioxide levels is such that no
clear conclusions can yet be drawn.68

One or several decision conferences could be
held on a pilot basis—with the participation
of scientists, policy analysts, and interested
decisionmakers-to test the technique in se-
lected foresight sectors, such as energy, agri-
culture, and climate. The pilot tests could fo-
cus on, for example, whether uncertainties and
sensitivities in key trends and forecasts are
low enough to warrant serious consideration
of specific policy options; what the range and
magnitude of effects of the options might be;
and whether, and in what areas, additional re-
search needs to be conducted. The decision
conference(s) could explicitly test the sensitiv-
ities of policy options and effects to a wide
range of trends and forecasts, including not
only those generated by major modeling and
research centers, but also those from smaller

~~For discussion of ocean thermal lag, see James E. Hnsen,
et. al., “Climate Sensitivity: Analysis of Feedback Mecha-
nisms, ” Climate Processes and Climate Sensitivity, J.E. Han-
sen and T. Takahashi (eds. ) (Washington, DC: American Geo-
physical Union, 1984), pp. 130-163, esp. p. 33; and Michael E.
Schlesinger, W. Lawrence Gates, and Young-June Han, The
Role of the Ocean in CO,-Induced Climate Change: Pra!hninary
Results From the OSU Coupled Atmosphen+Ocean General Cir-
culation Model, report No. 60, Climatic Research Institute, Ore
gon State University, January 1985, pp. 31-34 published in
J.C.J. Nihoul  (cd.), Coupled Ocean-Atmosphere Models (Am-
sterdam: Elsevier, 1985). For discussion of other scientific views
and uncertainties, see, for example, Richard C.J.  Somerville and
Lorraine A. Reimer, “Cloud Optical Thickness Feedbacks in
the C02 Climate Problem, ” Journal of Geophysical Research,
vol. 89, No. D6, Oct. 20, 1984, pp. 9668-9672; J. Oerlmans, “Re-
sponse of the Antarctic Ice Sheet to a Climatic Warning: A
Model Study,” Journal of Climatology, vol. 2, 1982, pp. 1-11;
Hugh W. Ellsaesser, “The Climatic Effect of CO,: A Different
View, ” Atmosphen”c  Environment, vol. 18, No. 2, 1984, pp. 431-
434; and Sherwood B. Idso, “Do Increases in Atmospheric CO,
Have a Cooling Effect on Surface Air Temperature, ” Climato-
logical Bulletin, October 1983, pp. 22-25.
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research centers, independent researchers, and
international researchers.69

Institutional Mechanisms

The third ingredient needed to improve the
government’s foresight capability, in addition
to the technical, informational, and analytical
advances discussed above, is a supportive in-
stitutional framework. This is a difficult chal-
lenge because foresight, by definition, cuts
across agency and disciplinary lines. The pri-
mary foresight sectors collectively involve vir-
tually every cabinet-level department of the
U.S. Government and many of the independ-
ent agencies. Several of the foresight sectors
singly involve multiple departments and agen-
cies. For example, energy foresight, taken
alone without considering impacts on and rela-
tionships with other foresight sectors, involves
departments such as Energy, Interior, and
Agriculture. Water foresight involves the In-
terior, Agriculture, and Commerce Depart-
ments, among others. And climate foresight
involves the Commerce, Energy, and Defense
Departments, along with NASA and NSF
among others.

Based on the results of the OTA Federal
Agency Data Request, OTA workshops on re-
lated topics, and interviews with numerous

E9For climate and energy foresight analyses, one illustrative

approach might be to start with a broad range of policy options
such as those in Thomas C. Schelling,  “Climatic Change: Im-
plications for Welfare and Policy, ” in National Academy of
Sciences, Changing Climate, op. cit., pp. 449-482, or, for energy
options, see David J. Rose, Marvin M. Miller, and Carson Ag-
new, “Reducing the Problem of Global Warming,” Technology
Review, May/June 1984, pp. 49-58. The sensitivity of the op-
tions to widely varying trends and forecasts could then be ex-
amined, ranging from the results of the major U.S. climate
models (see, for example, Schlesinger and Mitchell, “Model Pro-
jections, ” op. cit.), to simple extrapolations of current trends,
to alternative hypotheses such as those developed by John
Hamaker, Survival of Civilization, (Lansing, MI: Harnaker-
Weaver Publishers, 1982) and Kenneth E.F. Watt “An Alter-
native Explanation of Widespread Tree Mortality in Europe
and North America, ” April 1985, in preparation, to the results,
if available, of U.S.S.R. research and modeling efforts (see, for
example, A. Ryabchikov, The Changing Face of the Earth: The
Structure and Dynamics of the Geosphere,  Its Natural Devel-
opment and the Changes Caused by Man (MOSCOW:  progress
Publishers, 1975), and N.N.  Moiseev, V.V. Aleksandrov, et.al.,
“Global Models, the Biosphere Approach (Theory of the
Noosphere),” International Institute for Applied Systems Anal-
ysis, Laxenburg, Austria, July 1983)).

Federal agency officials, it seems clear that
decision support and foresight functions oper-
ate with minimum to no coordination and in-
tegration at the agency level and government-
wide. Computer modeling, decision support,
and foresight generally are not viewed as part
of information technology management within
the agencies or at OMB and GSA. Likewise,
decision analytic and foresight information
usually is not easily accessible from agencies
or governmentwide.

Thus, an improved government foresight ca-
pability appears to require more effective in-
stitutional mechanisms at both the agency-
specific and governmentwide levels with re-
spect to coordination of foresight activities
and exchange of and access to foresight infor-
mation.

Agency -Spec i f i c

One alternative is to define foresight as be-
ing within the formal definition of the infor-
mation resources management (IRM) concept
and the responsibility of each agency’s IRM
officer. Right now, IRM does not include fore-
sight, even though foresight is clearly an in-
formation function and heavily dependent on
the use of information technology. The Paper-
work Reduction Act is silent on foresight per
se, although the act could be interpreted to ex-
tend to all Federal agency information activi-
ties and all agency use of information tech-
nology.

The Office of Management and Budget (OMB)
could require that consideration of foresight
capabilities and activities be included in each
agency’s IRM plan and in the government-
wide 5-year IRM plan, which is updated an-
nually. The General Services Administration
could provide guidance to agencies on how to
incorporate foresight capability as part of the
triennial IRM review process. (See chs. 2 and
3 for further discussion of the IRM planning
and review process.) These changes could also
be encouraged or directed by Congress through
legislative amendments (e.g., to the Paperwork
Reduction Act) and/or reports, accompanying
the appropriate authorizing and appropria-
tions acts for specific agencies and/or OMB.
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Another alternative is to include foresight
formally as part of decision support, and en-
courage or direct agencies to establish a deci-
sion support center, if they do not already
have one. These centers could be responsible
for each agency’s role in implementing any
governmentwide foresight initiatives. The key
point is to establish a focus of responsibility
for foresight within each agency, such as the
agency IRM officer or the agency decision sup-
port center or office.

A final alternative that complements the
above is to include foresight and decision sup-
port in any enhanced information technology
innovation program that may be established.
Should one or more innovation centers be cre-
ated, the center could provide information and
assistance to individual agencies on imple-
menting their own decision support and fore-
sight centers.

Governmentwide
For at least the last 35 years, proposals have

been made to setup some kind of government-
wide foresight office or the equivalent. For ex-
ample, many of the study commissions estab-
lished over the years, from the 1951 Materials
Policy Commission to the 1976 National Com-
mission on Supplies and Shortages, have rec-
ommended:

. . . the establishment of a permanent body
somewhere high in the executive branch for
performing continuous futures research and
analysis .70

In addition, the 1980 Global 2000 study con-
cluded that establishment of an ongoing insti-
tutional mechanism in the executive branch
was essential to improve the government’s
long-term global analytic capabilities. Global
2000 identified numerous problems with the
computer models that formed the basis for the
analysis, as discussed earlier. Global 2000 en-
visioned an ongoing institutional entity with
a major role in addressing these problems and,
in general, improving the understanding of
models and the quality and consistency of the
analytic structures and databases on which
the models depend.71

“’Globtd  2000, Volume Two, op. cit., p. 710.
‘Ibid., pp. 460-484.

At present, while there is no government-
wide foresight office, the Council on Environ-
mental Quality in the Executive Office of the
President (EOP) coordinates an interagency
Global Issues Working Group. The group
meets infrequently, with a very limited staff
and agenda. Nonetheless, it has sponsored the
preparation of several useful documents pre-
pared by agency staff and/or consultants.”

In the legislative branch, several key mile-
stones establishing the congressional role in
government foresight include:73

●

●

●

●

●

enactment of the Technology Assessment
Act of 1972, which created the Office of
Technology Assessment;
amendment of House Rule X, Section
l0l(b)(l) in 1974 to require each standing
committee of the House of Representa-
tives, except Appropriations and Budget,
to include in their oversight duties “fu-
tures research and forecasting on matters
within the jurisdiction of that committee’
authorization of the Congressional Re-
search Service (CRS) to create a Futures
Research Group;
creation of the Congressional Clearing-
house on the Future in 1975; and
amendment of Rule 29 of the Standing
Rules of the Senate in 1977 to require
each Senate Committee, except Appropri-
ations, to prepare a report on the future
regulatory impact of proposed legislation.

Implementation of these actions has been
mixed. For example, the CRS Futures Re-
search Group has been disbanded as a sepa-
rate entity, but its functions have been dis-
persed to other CRS divisions-principally the
Government Division and the Science Policy
Research Division. Relatively few House com-
mittees have conducted foresight hearings

‘%ee testimony of A. Alan Hill, Chairman, Council on Envi-
ronmental Quality, Executive Office of the President, before
the Apr. 30, 1985, joint hearing on “Global Forecasting Capa-
bility of the Federal Government, ” conducted by the Subcom-
mittee on Government Efficiency of the Committee on Gov-
ernmental Affairs and the Committee on Environment and
Public Works, U.S. Senate.

“U.S.  Congress, House of Representatives, Committee on
Energy and Commerce, Congressional Foresight: History, Re-
cent Experiences, and IrnpZementation  Strategies, a report pre-
pared by the Congressional Research Service, 97th Cong., 2d
sess., December 1982, pp. 3-4.
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under House Rule X, but those few have com-
piled quite a substantial body of useful informa-
tion. Two of the most active House commit-
tees with respect to foresight—the Committee
on Energy and Commerce and the Committee
on Science and Technology-issued at least six
reports on foresight topics between May 1976
and April 1983.74 Finally, although OTA does
not generally issue foresight reports per se,
foresight on advances in science and technol-
ogy and their implications are incorporated
into many OTA studies and reports.

The current debate focuses in part on what
kind of new or revised executive branch mech-
anisms are needed to facilitate government
foresight, on the assumption that most fore-
sight activities occur in the agencies and that
coordination of these activities must come
primarily from the executive branch of gov-
ernment.

The basic alternatives, other than doing
nothing, involve strengthening the foresight
functions of an existing office (or offices) or
establishing a new office. While a government-
wide foresight office could, in theory, be lo-
cated in any department or agency, most pro-
posals suggest a location in the EOP, on the
grounds that cabinet departments are much
more likely to cooperate with an EOP entity.
Several existing EOP offices are potential can-
didates for stronger foresight responsibilities
–the Council on Environmental Quality, OMB,
the Office of Science and Technology Policy,

‘I bid.; U.S. Congress, House of Representatives, Commit-
tee on Science and Technology, Subcommittee on the Environ-
ment and the Atmosphere, I,ong Range Planning, a report pre-
pared by CRS,  94th Cong.,  2d sess.,  .May 1976; U. S. Congress,
House of Representatives, Committee on Energy and Com-
merce, The Strategic Future: Anticipating Tomorrow Crises,
a report prepared by CRS,  97th Cong.,  1st  sess.,  August 1981;
U.S. Congress, House Committee on Energy and Commerce,
Strateg”c Issues: Historical Expen”ence, Institutional Structures
and Conceptual Framework, a report prepared by CRS,  97th
Cong.,  2d sess.,  JUIYT 1982; U.S. Congress, House, Committee
on Energy and Commerce, Subcommittee on Oversight and In-
vestigations and Subcommittee on Oversight and Investiga-
tions and Subcommittee on Energy Conservation and Power,
Public Issue Early Warning Systems: Legislative and Institu-
tional Alternatives, hearings and workshop, 97th Cong.,  2d
sess.,  October 1982; U.S. Congress, House, Committee on Sci-
ence and Technology, Subjects and Policy Areas for the Con-
sideration of the House C’om”ttee  on Science and Technology,
a report prepared by CRS,  98th Cong.,  1st  sess.,  April 1983.

and possibly  the Counci l  o f  Economic Ad-
visors.

Legislation to establish a more formalized
governmentwide foresight function has been
proposed on several occasions. Most recently,
in April 1985, the “Critical Trends Assess-
ment Act” (S. 1031) was introduced to estab-
lish an Office of Critical Trends Analysis in
the EOP, along with an Advisory Commission
on Critical Trends Analysis. The office would
identify and analyze critical trends and alter-
native futures based largely on information
obtained from Federal departments and agen-
cies, as well as on outside sources of informa-
tion. The office would advise the President and
issue various reports on the key trends and
their relationship to present and future prob-
lem areas, opportunities, and policy options.
The act also would require the Joint Economic
Committee of Congress to prepare a legisla-
tive branch report on critical trends and alter-
natives futures. 75

S. 1031 was introduced by Senator Albert
Gore at a joint hearing of the Senate Govern-
mental Subcommittee on Governmental Effi-
c iency,  chaired by Senator Charles  McC.
Mathias, and the Senate Committee on Envi-
ronment and Public Works, chaired by Sena-
tor Robert Stafford. The April 30th hearing
highlighted some of the major arguments for
and against government foresight and a gov-
ernmentwide foresight office. Basically, none
of the witnesses argued that there should be
no government foresight. All agreed that gov-
ernment policymaking should take into ac-
count the best available information and anal-
yses concerning the future. All agreed that
computer modeling has a legitimate role in
foresight and policymaking, although views
differed on the importance of this role.

DOE Deputy Secretary Danny Boggs high-
lighted the limitations of models due to in-
ferior or incomplete input data, mathematical
and conceptual errors in building the model,

“ S. 1031, the Critical Trends Assessment Act, Apr.  30,
1985, 99th Cong.  1st sess.  For discussion of prior legislati~’e
initiatives, see, for example, Lindsey Grant, Thinking Ahead,
op. cit.; and Joseph F. Coates, “Foresight,” op. cit.
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and inadequate theoretical understanding of
the processes being modeled. He believes that
advances in computing power have outstripped
advances in the theoretical underpinning of
computer modeling. Mr. Boggs also expressed
concern about the apparent bias in computer
models, and especially global computer models,
toward a negative future, and cited several
previous energy supply, demand, and price
forecasts (both governmental and private sec-
tor) that have proven to be far too pessimis-
tic. Mr. Boggs cited the efforts of the EIA to
improve the quality of computer-based mod-
els and forecasts. 7 6

Senator Gore emphasized that a Critical
Trends Office would not be a central planning
agency trying to impose a uniform view of the
world, but would help the government make
more effective use of the already substantial
level of data collection and modeling activity.
Mr. Lindsey Grant, a former Deputy Assis-
tant Secretary of State, testified that such an
office could help improve understanding of
what databases and models already exist and
how these resources could be used for more in-
formed government pol icymaking.  Senator
Mathias outlined what he views as the high
payoff of improved global foresight in areas

W3ee  testimony of Danny J. Boggs,  Deputy Secretary, U.S.
Department of Energy, before the Apr. 30, 1985, joint hearing
on “Globzd  Forecasting Capability of the Federal Government,”
conducted by the Subcommittee on Government Efficiency of
the Committee on Governmental Affairs, and the Committee
on Environment and Public Works, U.S. Senate.

such as long-term export and import needs
of U.S. trading partners; long-term supply
and demand for energy and food; and prepar-
ing for and responding to natural disasters
such as crop-freezes, earthquakes, floods, and
droughts .77

OTA did not analyze the various institution-
al options. However, three things seem clear.
First, many of the applications of information
technology considered throughout this chap-
ter (as well as, to some extent, throughout ch.
7 on electronic databases and dissemination
of government information) are likely to make
the job of any potential governmentwide fore-
sight office more feasible than in the past. Sec-
ond, many of the options for improved deci-
s i on  suppor t  ( e . g . ,  gu ide l ines  on  mode l
evaluation, clearinghouse or index to major
models and databases, testing and develop-
ment of decision conference techniques) con-
sidered earlier are also likely to facilitate im-
proved foresight–both agency-speci f ic  and
governmentwide. Three, in order to realize the
potential for improved foresight, some strength-
ened central coordinating mechanism appears
to be necessary in order to ensure high-level
support, adequate agency cooperation, and ef-
fective implementation of whatever specific
measures are agreed to by Congress and the
President.

7T&  statements of ~na~r Albert  Gore,  senato r Chmles
McC. Mathias, and Mr. Lindsey Grant before the joint hear-
ing, ibid.
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Chapter 7

Electronic Databases and Dissemination
of Government Information

SUMMARY
The importance of the public information

functions of the Federal Government has been
recognized since the founding of the Repub-
lic. Congress has taken a long series of actions
to institutionalize these functions, by estab-
lishing, for example, the national libraries (of
Congress, Medicine, and Agriculture), Govern-
ment Printing Office, Federal Depository Li-
brary Program, and National Technical Infor-
mation Service, and enacting laws such as the
Public Printing Act, Freedom of Information
Act, Federal Program Information Act, and
Government in the Sunshine Act.

Public information, that portion of govern-
ment information that is not personal, propri-
etary, or classi f ied (or otherwise subject  t o
Freedom of Information Act (FOIA) exemp-
t i ons ) ,  is vital to t h e  m i s s i o n s  o f  v i r t u a l l y
every department and agency of government,
and runs the gamut from reports, periodicals,
directories, and handbooks; to rules, regula-
tions, and circulars; to scientific and techni-
cal information, statistical data, satellite im-
agery, and computer models; to maps, charts,
and photographs.

However, new public information issues are
being raised (and old ones exacerbated) by the
confluence of several key trends: the continu-
ing importance of public information; the r e -
duction of paperwork and publications (in part
due to requirements of the Paperwork Reduc-
tion Act (PRA) and Deficit Reduction Act); the
growing role of the private sector (which de-
pends heavily on the use of modern informa-
tion technology); and the increasing Federal
agency use of electronic collection, mainte-
nance,  and dissemination of  publ ic  infor-
mation.

Use of information technology-such as elec-
tronic document filing, computer-aided sur-
veys, computerized databases, optical disks,
electronic mail, electronic remote printing, and
electronic bulletin boards-could revolution-
ize the public information functions of govern-
ment. There are already numerous Federal
agency pilot projects, and some of the more
visible ones have generated intense contro-
versy. Once again, the issues are complicated
because of inherent tensions involving public
access and the public’s right to know, the role
of Federal agencies in actively disseminating
public  information,  management ef f ic iency
and cost reduction, private sector cooperation
and competition, and, particularly for scien-
tific and technical information, national secu-
rity and foreign trade concerns.

OTA concluded that further research in this
area is warranted, but that, ultimately, Con-
gress is likely to be called on to update exist-
ing public information laws and address a va-
riety of issues, such as :

●

●

●

●

●

●

●

the cost-effectiveness of electronic infor-
mation options;
the equity of access to electronic govern-
ment information;
the private sector role in Federal electron-
ic information activities;
the institutional responsibility for policy
and operations concerning government in-
formation collection and dissemination;
the need for a public information index o r
clearinghouse;
mechanisms for exchange of learning from
innovative electronic information activities;
use of information technology in Freedom
of Information Act implementation;

139
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●

●

●

electronic recordkeeping and archiving;
scientific and technical information ex-
change; and
other issues—transborder information
flow, depository library system, Federal
statistical system, and copyright pro-
tection.

OTA also reviewed innovative activities in
selected States (Michigan, Virginia, Oregon,
North Carolina, California, and Florida) and
localities (Lane County, Oregon; Columbus,
Ohio; and Beverly Hills, Irvine, Pales Verdes,
and Buena Park, California). The results, com-
bined with those from OTA’s Federal Agency
Data Request, indicate that information tech-
nology can facilitate public access to govern-
ment information. Two applications appear to
have noteworthy potential:

1.

2.

electronic access to information about the
process and results of government activ-
ities, especially decisionmaking activities;
and
access (electronic where feasible) to the
databases and computer models used by
government agencies to develop and eval-
uate options and formulate positions on
various issues. (See ch. 6 for related dis-
cussion. )

This potential depends in good part on an in-
terested and educated citizenry, as well as on
the absence of technical and cost barriers.
Nonetheless, information technology appears
to offer significant potential to implement pub-
lic access to, as well as dissemination of, gov-
ernment information.

INTRODUCTION

Information technology holds out the prom-
ise of faster, cheaper, and more efficient col-
lection (e.g., through computer-aided surveys
or document filings), storage (e.g., in comput-
erized databases, optical disks), and dissemi-
nation of government information (e.g., via
electronic mail, interactive data networks,
electronic bulletin boards, remote printing-on-
demand, and computer tape exchange). OTA’s
preliminary research in this area suggests that
the Federal Government is at or near the
threshold of a major transition toward greater
use of information technology for managing
government information.

At the same time, because government in-
formation is vital to so many users–in and
outside of government-and central to numer-
ous public laws and agency missions, this tran-

sition is being closely watched and is raising
a wide range of issues. Indeed, several pilot
projects have become highly controversial.
This is in large part because the policy frame-
work for agency applications (e.g., electronic
filing, database creation, and remote printing)
is not clear.

OTA concluded that the technological pos-
sibilities, institutional alternatives, and pol-
icy options deserve further research attention,
but that, ultimately, Congress is likely to be
called on to update existing public laws—or
enact new ones—for this emerging Federal
electronic information environment.

The results of OTA’s preliminary research
on this topic are presented below, including
a discussion of key trends and issues.

KEY TRENDS
Continuing Importance of mation is controversial because of the impor-
Government Information tance placed on government information itself.

The transition of the Federal Government For purposes of this analysis, OTA defined
from paper-based to greater electronic collec- “government information” as information col-
tion, maintenance, and dissemination of infor- lected and/or developed at Federal Govern-
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ment expense (i.e., with public funds) to carry
out government functions and agency mis-
sions (whether or not the information itself is
explicitly authorized or required by statute).
Government information includes everything
that is legally available to the public, as well
as those specific types of information re-
stricted from public access under the Freedom
of Information Act exemptions (e.g., law en-
forcement, investigative, confidential, propri-
etary, and classified information). In this pre-
liminary research, OTA focused primarily on
government information that is publicly avail-
able, i.e., “public” information. Such informa-
tion runs the gamut from statistical data, com-
puter models, reports, periodicals, directories,
and handbooks; to rules, regulations, and cir-
culars; to maps, charts, and photographs.1

The importance of the public information
functions of the Federal Government has been
recognized since the founding of the Repub-
lic. Congress has taken a long series of actions
to institutionalize these functions, as illus-
trated by the establishment of the Library of
Congress in 1800, Library of the Surgeon Gen-
eral’s Office in 1836 (later to become the Na-
tional Library of Medicine), Government Print-
ing Office (GPO) in 1860, National Agricultural
Library in 1862, Federal Depository Library
Program in 1913, and National Technical In-
formation Service in 1970.2

In addition, Congress has articulated the im-
portance of access to and dissemination of
public information in enacting, for example,
the Freedom of Information Act in 1966, Pub-
lic Law 91-345 establishing the National Com-
mission on Libraries and Information Science
in 1970, the Federal Program Information Act
(concerning information about Federal assis-
tance programs), and the Government in the
Sunshine Act in 1976.3

] For a complete discussion of definitions and types of gov-
ernment information, see Charles R. McClure and Peter Her-
non, Federal Government Provision of Public Information: Is-
sues Related to Public Access, Technology, and Laws/Reg-
ulations, OTA contractor report, Dec. 28, 1984.

%-w Ibid.; and Marilyn Gell Mason, The Federal Role in Li-
brary and Information Services (White Plains, NY: Knowledge
Industry Publications, 1983).

‘Ibid.

Congress has enacted numerous public laws
assigning public information functions to spe-
cific Federal agencies. According to the Con-
gressional Research Service, Congress enacted
a total of 92 laws during the last four Con-
gresses (95th through 98th) on government in-
formation systems, clearinghouses, and dis-
semination, In the 98th Congress alone these
laws spanned the information spectrum from
alcohol and drug abuse, education of the hand-
icapped, smoking health hazards, and adult
and vocational education to arctic research,
water resources, and hazardous waste control.4

As further illustration, 28 bills on public in-
formation topics had been introduced in just
the first 6 months of the 99th Congress, that,
if enacted, would establish the following kinds
of government information activities (some
bills proposed more than one kind of activity ):5

●

●

●

●

●

●

provide information on request (9 bills),
establish information clearinghouse (8),
collect information (8),
disseminate information (7),
establish national database or directory
(5), and
establish uniform information reporting
procedures (5).

Reduction of Paperwork and
Publications

Congress has also expressed the desire to re-
duce the paperwork burden of the Federal
Government and redundancy or inefficiency
in government data collection efforts, as re-
flected in enactment of PRA in 1980. In addi-
tion, the Office of Management and Budget
(OMB) has led a strong effort to reduce the
cost of government public information activ-
ities, in part on its own initiative and in part

%andra N. Milevski  and Robert L. Chartrand, ‘‘ Informa-
tion Policy: Legislation of the 95-98th Congresses, With Se-
lected Bills of the 99th Congress,” Congressional Research Serv-
ice, Library of Congress, June 1985.

%andra N. Milevski,  CRS, June 1985.
cSee, for example, Office of Management and Budget,

“Elimination of Wasteful Spending on Government Periodicals,
Pamphlets, and Audiovisual Products,” Bulletin No. 81-16, Apr.
21, 1981; and Office of Management and Budget, “Elimination
and Consolidation of Government Periodicals and Recurring
Pamphlets, ” Bulletin No. 81-16, Supplement No. 1, Oct. 9, 1981.
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in response to the Paperwork Reduction Act
of 1980 (with respect to information collection
activities) and the Deficit Reduction Act of
1984 (with respect to publishing, public affairs,
and audiovisual activities).

OMB claims that 3,848 of the approximate-
ly 10,000 publications in the Federal inventory
have been eliminated or consolidated and
another 3,100 have been cut back.7

With respect to paperwork reduction, OMB
has given priority to reducing the paperwork
burden (specific annual reduction goals were
included in the act) defined in terms of the “in-
formation collection budget, ” that is, the num-
ber of hours estimated to fill out government
forms. OMB claims a net reduction of 36 per-
cent in the paperwork burden between 1980
and 1984.8

In combination with the Administration’s
program to reduce fraud, waste, and abuse,
OMB worked to eliminate or consolidate 3,848
government publications (as noted above) and
close or downgrade 111 government printing
plants. In response to the Deficit Reduction
Act of 1984, OMB is proposing further reduc-
tions in publishing and audiovisual activities
and in public affairs activities. However, the
amount of the reductions is less than that sug-
gested by the act, because, according to OMB,
any further reductions would compromise es-
sential agency missions.9

To provide further confirmation of reported
reductions, OTA asked agencies to provide (to
the extent available) budget, staffing, and ac-
tivity data for printing and publishing in fis-

‘Office of Management and Budget, Management of the
United States Government: Fiscal Year 1986, January 1985,
pp. 17-18.

‘Office of Management and Budget, Managing Federal In-
formation Resources, third annual report under the Paperwork
Reduction Act of 1980, June 1984, pp. 8-9; and Office of Man-
agement and Budget, Information Collection Budget of the
United States Government, fiscal year 1985, Apr. 12, 1985.

‘OMB, Management of the U.S. Government, op. cit., pp.
88-91. Some groups, such as Ralph Nader’s Public Citizen, be-
lieve that public information cutbacks have already significantly
impaired agency functions. See Public Citizen, Starving for Nu-
trition Information From Reagan’s USDA, August 1984; Public
Citizen, Gasping for Information at Reagan’s EPA, October
1984; and Public Citizen, Lights Out at DOE: How Reagan Has
Put America in the Dark About Energy, November 1984.

cal years 1980 and 1984 (actual by year), 1985
(projected), and 1986 (anticipated). The com-
pleteness of the responses varied widely, but
many agencies did indicate a reduction in
staff, and frequently in budget as well, for
printing and publishing, along with a reduc-
tion in the number of titles and copies pre-
pared.10

These developments have, to some extent,
given more impetus to examining electronic
alternatives to paper-based public information
systems, on the premise that electronic alter-
natives will be less costly and more effective.

Growing Role of the Private Sector

The role of information technology (e.g.,
computers, telecommunications, and electron-
ic printing) in the larger sense has been as a
catalyst of change. The technology has vastly
expanded the options for the collection, main-
tenance, and dissemination of all kinds of in-
formation, including public information, and
has helped spawn a new industry–the “infor-
mation industry. ” This industry depends
heavily on the use of modern information tech-
nology and is aggressively seeking opportu-
nities to serve all markets-including the pub-
lic information market. Thus, there are now
numerous private companies that seek to pro-
vide public information products or services,
either under contract to the government, in
competition with the government, and/or as
a complement to the government by adding
value to or repackaging government infor-
mation.

The Information Industry Association (11A),
a trade association representing information
publishers and providers of all varieties, claims
that U.S. information companies had revenues
in 1983 of $13 billion, growing at 20 percent
per year. The 11A has over 450 members, in-
cluding firms like Chase Econometrics, Dun
& Bradstreet, University Microfilms, McGraw-
Hill, Dow Jones, and Congressional Informa-
tion Service.11

——
]~fiased  -on the response  of 125 agency’ components to

OTA’S Federal Agency Data Request.
1 I Testimony of peter Marx on behalf of the Information In-

dustry Association before U.S. House of Representatives, Com-
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Thus, the information industry seeks to use
information technology to help meet public
information needs generally on a commercial,
for-profit basis. At the same time, public in-
formation advocates, such as librarians and
university researchers, are concerned that pri-
vate industry involvement in electronic collec-
tion, maintenance, and dissemination of gov-
ernment information may serve to reduce the
availability of that information.12

Issues raised by the private sector role in
the provision of government information have
stimulated a large number of conferences, re-
ports, and hearings. For example, in 1982, the
National Commission on Libraries and Infor-
mation Science published a report on Public
Sector/Private Sector Interaction in Providing
Information Services.13 Later in 1982, OTA pub-
lished a technical memorandum on MEDLARS
and Health Information Policy, which gave
major attention to public/private issues.14 In
1983, the Library of Congress published a re-
port on Public/Private Interactions: The Im-
plications for Networking. ” As a final exam-
ple, in 1984, OTA issued a technical memo-
randum on Remote Sensing and the Private
Sector. 16 There have also been several congres-
sional hearings on the topics of government
provision of public information in competition

—
mittee on Energy and Commerce, Subcommittee on Oversight
and Investigations, Mar. 14, 1985, p. 1. Also see A.C. Nielson,
The Business of Information, report prepared for the Informa-
tion Industry Association, 1983.

For a summary of concerns expressed by librarians, re-
searchers, and others in response to OMB draft circular on
“hlanagement  of Federal Information Resources, ” see Infor-
mation Hotline, special feature, vol. 17, No. 9, October 1985.

‘U.S. iNational  Commission on Libraries and Information
Science, Public Sector/Private Sector Interaction in Providing
Information Services, February 1982.

1‘U.S.  Congress, Office of Technology Assessment, MEDLARS
and Health Information Policy—A Technical Memorandum,
OTA-TM-H-11 (Washington, DC: U.S. Government Printing
Office, September 1982).

1 U.S. Library of Congress, Network Development Office,
Public/Private Sector Interactions: The Implications for Net-
working, prepared by the Network Advisory Committee, 1983.

I U.S. Congress, Office of Technology Assessment, Remote
Sensing and the Private Sector: Issues for Discussion–.4 Tech-
nical !14emorandum, OTA-TM-l SC-20 (Washington, DC: (J. S.
Government Printing Office, March 1984).

with the private sector;17 the Securities and Ex-
change Commission’s Electronic Data Gather-
ing, Analysis, and Retrieval system (EDGAR);18

electronic collection and dissemination of gov-
ernment information; 19 and OMB draft and
final circulars on “Management of Federal In-
formation Resources, ” in which the private
sector is assigned a central role. 20

Increasing Use of Electronic
Dissemination

OTA found that a significant percentage of
Federal agencies (roughly 40 percent of agen-
cies responding to OTA’s Federal Agency
Data Request) make available or disseminate
some public information in an electronic for-
mat. The nature and extent of such electronic
dissemination varies widely. Of those respond-
ing, 47 of 118 agency components reported
some electronic activity, including all of the
largest public information providers and all of
the major Federal statistical agencies, as il-
lustrated in table 7-1.

The most common electronic dissemination
activities involve the use of electronic mail (or
the equivalent) for the distribution of press re-
leases, bulletins, notices, and short reports,
and the use of computer tapes for distribution
of statistical databases and reports. Some ex-
amples follow:

● Economic Research Service (Department
of Agriculture) -Outlook and Situation

1-U. S. Con=ess,  House of Represent ati\res,  Committee on
Government Operations, Subcommittee on Government Infor-
mation and Individual Rights, Government Prot’ision of Infor-
mation Services in Competition With the Pri\’ate  Sector, hear-
ing, 97th Cong., 2d sess.,  Feb. 25, 1982; see also Representati\’e
Glenn English, “Electronic Filing of Documents With the Go\-
ernment: New Technology Presents New Problems, ” Congres-
sional Record—House, Mar. 14, 1984, H 1614-1615.

IHU.S. Congress, House Committee on Energ~r and Com-
merce, Subcommittee on Oversight and In\.estimations, hear-
ing, Mar. 14, 1985.

IqSee, for example,  U.S. Congress, House Committee on
Government Operations, Subcommittee on Government Infor-
mation, hearing, Oct. 18, 1985.

‘)See, for example, U.S. Congress, House Committee on
Government Operations, Subcommittee on Employment and
Housing, hearing, July 17, 1985. Also see Office of Manage-
ment and Budget, “Management of Federal Information Re-
sources’ Federal Register, vol. 50, No. 51, Mar. 15, 1985. The
final version was issued on Dec. 12, 1985.
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Table 7-1 .—illustrative Agencies With Some
Electronic Dissemination of Public Information

Department of Agriculture
Economic Research Service
Statistical Reporting Service
Food and Nutrition Service
Human Nutrition Information Service
Rural Electrification Administration

Department of Commerce
Census Bureau
Bureau of Economic Analysis
International Trade Administration
National Bureau of Standards
National Technical Information Service
Patent and Trademark Office

Department of Energy
Energy Information Administration
Federal Energy Regulatory Commission

Department of Health and Human Services
National Center for Health Statistics
Centers for Disease Control
Food and Drug Administration
Social Security Administration

Department of the Interior
Fish and Wildlife Service
U.S. Geological Survey
Bureau of Mines

Department of Justice
Bureau of Justice Statistics
National Institute of Justice

Department of Labor
Bureau of Labor Statistics

Department of Transportation
National Highway Traffic Safety Administration
Urban Mass Transportation Administration

Consumer Product Safety Commission
Federal Communications Commission
Federal Election Commission
Federal Emergency Management Agency
Federal Reserve System
National Aeronautics and Space Administration
Small Business Administration
SOURCE Office of Technology Assessment.

reports are electronically disseminated
through AGNET, a computer system
operated by the University of Nebraska.
The reports are 32 to 40 pages in length
(text and tables), number roughly 100 per
year, and are also available for purchase
in hardcopy form through GPO. The elec-
tronic reports are derived directly from
the ERS word-processing system, trans-
mitted to AGNET, and available via dial-
up telecommunications. AGNET controls
the fees and access. Users range from in-
dividual farm operators to the Govern-

●

●

●

●

ment of New Zealand to value-added in-
formation providers (e.g., agricultural
newsletters).
Bureau of the Census (Department of
Commerce) –Selected Census data are
available on-line via a commercial ven-
dor–Dialog Information Services and the
Glimpse Corp. Called CENDATA, the on-
line dial-up service also includes Bureau
news releases, user news bulletins, and
product information. Census anticipates
that CENDATA offerings will gradually
increase over time. Census also sells data
sets in computer tape and diskette format,
and distributes the data tapes at no charge
to the 50 State census data centers.
National Bureau of Standards (Depart-
ment of Commerce) —Various computer
tapes generated by NBS scientists and
engineers are made available through the
National Technical Information Service
(NTIS). Also, the NBS National Standard
Reference Data System provides data-
bases (of physical and chemical properties
of substances) on magnetic tapes and
through on-line computer networks, as
well as in printed form.
Various Health and Human Services
Agencies–The National Center for Health
Statistics makes over 400 data files avail-
able on computer tape, generally via NTIS.
The Food and Drug Administration uses
ITT Dialcom for an “electronic bulletin
board” on a trial basis; electronic notices
are also available in paper form. The So-
cial Security Administration places se-
lected SSA data in a CompuServe infor-
mation service that is available on a dial-up
basis.
National Highway Transportation Safety
Administration (Department of Transpor-
tation)–NHTSA maintains a Vehicle Bi-
omechanics Testing Data Base that started
in 1978 and currently contains data on
800 vehicle crash tests and 900 occupant
crash tests. The database is available
directly from NHTSA via computer tape
and dial-up access, and is free. NHTSA
also has a toll-free Auto Safety Hotline
for consumer safety information, and



145

manages a technical reference service for
highway safety information.

● National Aeronautics and Space Admin -
istration —NASA has offered NASA
NEWS since fall 1984. NASA NEWS is
an electronic database containing press
releases, shuttle status reports, flight
schedules, etc.; it is available on a dial-up
basis from NASA headquarters and field
offices via the NASA contractor, Dial-
com. Users include government agencies,
contractors, news media, and libraries.
NASA also maintains an aerospace data-
base that includes about 1.5 million refer-
ences and abstracts of reports and jour-
nal articles. The database is available in
computer tape format via commercial
vendors working under an arrangement
with the American Institute of Aeronau-
tics and Astronautics (the NASA con-
tractor).

Agency Planning for Government
Information Revolution

Despite the fairly widespread agency use of
electronic dissemination of government infor-
mation, such use is still largely in the forma-
tive stages. Electronic information accounts
for only a small percentage of the total gov-
ernment information flow. However, the re-
sults of OTA’s Federal Agency Data Request
and examination of selected agency activities
and plans strongly suggest that major changes
are likely. Several agencies are experimenting
with various new technologies and planning
for expanded use of several that bear directly
on government information functions.

The heaviest area of current activity appears
to be with respect to computerized databases.
There are estimated to be several thousand in
the Federal Government already, and several
agencies are studying new or expanded use of
computerized databases.

As an illustration of a recently completed
(March 1985) study, the Federal Election Com-
mission (FEC) evaluated a pilot project on di-
rect electronic access to Federal campaign fi-
nance data. The pilot project permits eight

State campaign finance offices in seven States
to access FEC data directly. The study con-
cluded that this concept could be usefully ex-
tended so that FEC data would be electroni-
cally available at terminals in all States and
major cities. This is viewed by the FEC as en-
hancing the mission objective of making Fed-
eral campaign finance data widely available to
government officials, the media, candidates,
political action committees, party committees,
academics, and researchers. z’ Continuation of
the electronic access project is uncertain in
light of possible agency budget reductions.

A March 1984 NBS workshop on the effect
of computers on the generation and use of
technical data concluded that technical data-
bases are essential to U.S. industry and that
electronic dissemination has significant advan-
tages. These include the ability to locate
desired data more reliably and quickly, update
the data in a more timely fashion, and trans-
fer the data more accurately and less expen-
sively. 22

As a third example, in 1984, the Federal
Communications Commission (FCC) con-
cluded an inquiry into the possibility of allow-
ing the public direct electronic access to FCC
computerized databases. Various respondents
expressed the desire to have faster and more
accurate access to FCC data of interest. Af-
ter deliberating on cost, technical, security,
and other considerations, FCC decided to se-
lect a contractor to make certain that their
files were available to the public on a commer-
cial basis at a reasonable cost, with NTIS act-
ing as account manager for a third-party con-
tract between the FCC and a vendor.23

As a final example, the National Center for
Health Statistics (NCHS) has a well-developed
publications survey form. The form goes out

“U.S. Federal Election Commission, State  C’omputer  .Ac-

cess to FEC Federal Campa”gn  Finance Data: Report of a Pi-
lot Project, March 1985.

-~U. S. Department of Commerce, National Bureau of Stand-
ards, The Effect of Computers on the Generation and Use of
Technical Data, report of a workshop, June 1984.

- ‘U.S. Federal Communications Commission, General Dock-
et No. 83-483, Report and Order, In the Matter of Allowing the
Public Direct Remote Access to Commission Computer Data
Bases, Aug. 13, 1984.
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over the signature of the NCHS Director and
asks respondents, among other things, if they
are not interested, somewhat interested, or
very interested in purchasing NCHS informa-
tion by:24

●

●

●

●

●

electronic release—direct access through
computer terminals to the latest NCHS
data in summary or detailed form;
direct computer access to NCHS reports
prior to publication;
automated bibliographic system—direct
access through computer terminals to an
index of NCHS published and unpub-
lished data to determine the availability
of specific types of data;
data networks–access to printed and
computer products, as well as assistance
in locating and using data at a regional
or State center on a cost basis; and
Phone-in data line—a users call-in service
for obtaining the latest summary data on
selected topics, such as monthly vital sta-
tistics data.

Several of these applications come very close
to, if not actually embracing, printing-on-
demand or remote electronic printing–
whereby, for example, government documents
would be stored in electronic form and trans-
mitted electronically to the location of the user
where a hardcopy would be printed out. In re-
sponse to the OTA Federal Agency Data Re-
quest, 21 out of 114 agencies reported use of
printing-on-demand or remote electronic print-
ing. It appears that such use is primarily for
internal purposes at the present time, but the
opportunities for use in dissemination of gov-
ernment information are significant. A 1982
study prepared for the Energy Information
Administration concluded that they were not
taking advantage of electronic publishing op-
tions that could reduce costs and increase
quality and timeliness.25 Private sector devel-

opment and use of electronic printing and pub-
lishing technologies are growing rapidly.”

In addition, agencies already report signif-
icant use of electronic mail and audioconfer-
encing, and emerging use of computer-confer-
encing, videoconferencing, and optical disks.
All of these technologies have direct applica-
tion to dissemination of government informa-
tion. The number of agencies using optical
disks is projected to quintuple, the number
using videoconferencing is projected to triple,
and the number using computer-conferencing
is projected to double, based on current plans.

Current use Planned use
Technology Number* Percent Number Percent
Electronic mail 97 7270 115 869.
Audioconferencing 84 63 86 64
Compu te r - con fe r enc ing  16 12 29 22
Videoconferencing 10 8 30 22
Optical disks 6 4 39 29
* 11.i.td  {Jn I :14 agenc]cs  responding to th]s part of OTA Federal Agenc}  Data

R(qut.st

In sum, the actions and plans of individual
Federal agencies clearly indicate that elec-
tronic information technology is destined to
become an increasingly significant part of gov-
ernment information functions. A good illus-
tration is the year 2000 planning scenario of
the Defense Technical Information Center
(DTIC), summarized below:27

DTIC will be a highly automated operation
where the vast majority of data transfers are
electronic. It will be situated in an environ-
ment where al l  users  have access to computer
w o r k  s t a t i o n s ;  w h e r e  c o m p u t e r  s t o r a g e  h a s
the  dens i t y ,  a cce s s  speeds ,  and  r e l i ab i l i t y  t o

permit full-text storage of all items; . . . where
m a i l i n g  o f  p a p e r  p r o d u c t s  h a s  b e e n  r e p l a c e d

by  e l ec t ron i c  t r an smi s s ions ;  [ and ]  whe re  t he
p o w e r / s p e e d  o f  c o m p u t e r s  a n d  t h e  s o p h i s t i -
cat ion of  software el iminate the need for  both
m a n u a l  i n d e x i n g  a n d  d e v e l o p m e n t  o f  i n t r i -
c a t e  s e a r c h  s t r a t e g i e s .

. —
‘~U.S. Department of Health and Human Services, Public
Health Service, National Center for Health Statistics, NCHS
Publications Survey, no date.

~Henry  B. Freedman, A Technology Assessment of Elec-
tronic Publishing Options for the Energy Information Adn]in -
istration  National Energy Information Center, March 1982.

-’See, for example, Andrew Parker, “A Colourful  Revolu-
tion in Printing, ” New Scientist, Sept. 26, 1985, pp. 52-55; Erik
Sandberg-Diment, “Desktop Publishing Comes of Age, ” New
York Times, Nov. 26, 1985, p. C4; Johanna Ambrosio,  “Pub-
lishing In-House Can Sharpen DP Image, ” Computerworld,
Dec. 2, 1985; and Patricia McShane,  “Prin’ting  With Light
Speed, ” Computer Decisions, Dec. 17, 1985, pp. 78-81.

‘-U.S. Department of Defense, Defense Logistics Agency,
Defense Technical Information Center, DTIC 2000: A CoWorate
Plan for the Future, DTIC/TR-84/3, July 1984.
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KEY ISSUES

OTA identified several issues that warrant
further study and may, ultimately, require
congressional action. The purpose here is to
identify issue areas and some possible op-
tions—not to analyze the issues in depth or de-
velop and evaluate options in any detail.28

Further Study of Cost-Effectiveness
of Electronic Information Options

Many agencies are moving ahead on the as-
sumption and belief that electronic collection,
maintenance, and dissemination of govern-
ment information is cost-effective. The results
of those agency studies reviewed by OTA sug-
gest that this may be the case. However, most
agencies engaged in electronic dissemination
have not conducted such a study; nor has there
been a governmentwide study on this topic.

Based on the results of the OTA Federal
Agency Data Request, only 10 agencies (9 per-
cent of all 125 agencies responding; 21 percent
of agencies using electronic dissemination) re-
port any kind of study on the impacts of elec-
tronic dissemination.

If indeed the information currently available
is not adequate as a basis for public policy-
making, one or more of the following options
could be pursued:

1. further studies by specific agencies (e.g.,
in the process of authorization and appro-
priation actions);

2. preparation of a governmentwide report
by one of the central agencies (e.g., Office
of Information and Regulatory Affairs/
OMB; Office of Information Resources
Management/General Services Adminis-
tration (GSA); Institute for Computer
Science and Technology/NBS); and/or

~’For further discussion, see McClure and Hernon, Public
Znforrnation,  op. cit. Also, OTA has already been asked to ex-
amine many of these issues in detail, as outlined in a letter from
Senator Charles McC. Mathias, Chairman, and Representative
Frank Annunzio, Vice Chairman of the Joint Committee on
Printing, U.S. Congress, to OTA Director John H. Gibbons,
dated May 17, 1985. Related letters of request were sent to the
General Accounting Office and Government Printing Office
with respect to work complementary to that requested of OTA.

3. studies by one or more of the congres-
sional support agencies (i.e., Congression-
al Budget Office, Congressional Research
Service, General Accounting Office (GAO),
OTA).

Equity of Access to Electronic
Government Information

One of the most basic issues involves the ex-
tent to which electronic options affect the rela-
tive availability of government information to
various publics. As noted earlier, the impor-
tance of government information is reflected
in numerous public laws, but also in the
strongly held views of librarians, educators,
researchers, public interest groups, the press,
and others who believe that government infor-
mation is an important public good and cen-
tral to the fabric of American society.”

The core issue is whether the shift from a
substantially paper-based to a largely electron-
ic-based government information system will,
absent policy intervention, create new inequi-
ties and barriers to access. One concern is that
electronic dissemination will advantage pri-
marily those with the funds and/or technical
sophistication needed to use computerized
databases. This concern is amplified to the ex-
tent that electronic dissemination is viewed as
a luxury or special service and offered on a cost
recovery and/or market pricing basis. An alter-
native approach would be to establish the elec-
tronic format as the primary format, to be
widely accessible by citizens and interested

‘Wee, for example, Lewis M. Helm, Ray Eldon Hiebert,
Michael R. Naver, and Kenneth Robin, Informing the People
(New York: Longman, 1981); Donna A. Demac, Keeping Amer-
ica Uninformed: Government Secrecy in the 1980 (New York:
The Pilgrim Press, 1984); Carol A. Tauer, “Social Justice and
Access to Information, ” Minnesota Libraries, summer 1982,
pp. 39-42; Marc A. Levin, “Access and Dissemination Issues
Concerning Federal Government Information, ” Special Li-
braries, April 1983, pp. 127-137; Mimi Abramovitz, “Secrecy
in the Welfare State, ” SociaJ Policy,  spring 1985, pp. 52-55; nu-
merous statements submitted in response to OMB’S draft cir-
cular on “Management of Federal Information Resources” as
abstracted in Information Hotline, October 1985; and Eugene
Garfield, “Society’s Unmet Information Needs, ” ASZS Bulle-
tin, OctoberlNovember  1985, pp. 6-7.
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publics, with paper copies viewed as a luxury
or special service.

In reality, the situation is far more complex,
since there is a range of users with different
needs, motivations, and abilities to pay. For
example, the additional cost of obtaining fi-
nancial information from the Securities and
Exchange Commission (SEC) in electronic
form may be insignificant to a trade associa-
tion or private firm, but substantial to a grad-
uate student or researcher. And the value of
information to the government and the user
also varies widely. Thus, public policy may de-
termine that health and safety information
should be disseminated without cost to the
user and as expeditiously as possible, whereas
trade or industrial market information should
be priced on a full cost-recovery basis.

In sum, the equity issue is complex, and in-
volves a wide range of government informa-
tion categories, public policy objectives, user
groups, and dissemination technologies. At
present, Federal agencies formulate their pub-
lic information strategies within an equally
complex set of public laws and OMB rules and
regulations. The shift to electronic collection,
storage, and dissemination strategies appears
to be aggravating these already difficult pol-
icy choices, to the extent that Congress may
need to provide revised or new guidance.

Private Sector Role in Federal
Electronic Information Activities

Another basic issue involves the appropri-
ate role (or, more realistically, roles) of private
firms in the collection, maintenance, and dis-
semination of government information. The in-
formation industry is predicated on the use of
information technology, and as the govern-
ment shifts to greater emphasis on using the
technology, opportunities for conflict, compe-
tition, and cooperation will inevitably increase.

An example of cooperation is the Depart-
ment of Agriculture (USDA) electronic data-
base for time-sensitive data such as market,
crop, and livestock reports, economic outlook
reports, and the like. USDA contracted for a

private vendor on a competitive basis, and ulti-
mately selected Martin Marietta Data Sys-
tems. Martin Marietta agreed to utilize stand-
ard rates, accept whatever data USDA placed
on the system, release the data for equal ac-
cess to all users, according to the USDA sched-
ule, and delete the data when requested by
USDA. Martin Marietta further agreed to an
anti-competitive provision prohibiting its re-
sale of the data at retail, thus removing a po-
tentially unfair competitive advantage. The
system provides data and reports instantane-
ously in electronic format. This is an example
where the government agency (USDA) has re-
tained complete control over the data. But
even here, an equity issue still exists because
users who want instant electronic access must
pay an extra charge, however nominal ($150
per month minimum fee), and must have an
electronic terminal, thus potentially disadvan-
taging users who lack the money, equipment,
or both.30

An example of competition is the Depart-
ment of Labor (DOL) proposal to make key
statistical data on the labor force, price in-
dices, unemployment, and the like available to
the public in on-line electronic format via
NTIS. The data were to have been provided
in chart and tabular as well as raw form. A
private firm, Data Resources, Inc., saw this
proposal as direct competition and opposed
implementation. In part as a result, DOL with-
drew the proposal.31 But this situation raises
the issue of whether and when government
provision of public information should be
limited to those areas where there is no cur-
rent or potential private vendor.

Finally, two examples of conflict are the elec-
tronic filing project of SEC and the electronic
trademark database project of the Patent and

~(]Roxanne  Williams, “Getting the Word Out: The Agricul-
ture Department’s New System for Electronic Dissemination
of Time Sensitive ‘Perishable’ Data, ” Government Data Sys-
tems, June/July 1985, pp. 28-29; “USDA’s Computerized In-
formation Service, ” Information Hotline, September 1985, pp.
3-4.

‘Reinhardt  Krause, “Policy Shift: Using the Private Sector
to Market Federal Databases, ” Government Data Systems.
June/July 1985, pp. 25-26.
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Trademark Office (PTO). In both cases, auto-
mation is generally regarded as potentially
cost-effective. But SEC sought to finance the
computerized system for corporate filings
through an exchange agreement with a private
vendor, whereby the vendor would recover the
costs of system development and operation
through user fees for basic services and sales
of value-added services. The vendor would
have exclusive rights to the sale of on-line bulk
data. Likewise, PTO sought to finance the
preparation of a computerized database for its
trademark registration information by exchange
agreements with private vendors, whereby the
vendors would receive free copies of present and
future trademark information and be granted re-
strictions on public access to advanced search
functions. This apparently was intended to
protect the vendors’ value-added markets.
PTO subsequently relaxed the public access
restrictions, but imposed a royalty fee that
was to be passed on to the vendors.32

The SEC and PTO electronic information
projects have raised numerous questions, such
as the impact on public access and industry
competition; the use or misuse of exchange
agreements; whether Federal procurement
laws and regulations have been properly fol-
lowed; the adequacy of cost-benefit and feasi-
bility studies; potential conflict of interest
with vendors; and whether and under what
conditions vital government information
should be under the control of, and accessible
only through, private firms.33

“On the SEC project, see statements of James Watts of
GAO and Peter Marx of the Information Industry Association
before the Mar. 14, 1985, hearing of the Subcommittee on Over-
sight and Investigations, House Committee on Energy and
Commerce; on the PTO  project, see U.S. Comptroller General,
Patent and Trademark Office Needs to Better Manage Auto-
mation of Its Trademark Operations, GAO/ IMTEC-85-8, Apr.
19, 1985, and testimony of Thomas P. Giammo  before the Oct.
18, 1985 hearing of the Subcommittee on Government Infor-
mation, House Government Operations Committee.

See Mitch Betts, “Congress Steps Up Role in Federal
Automation Projects, ” ComputerworJd,  July 15, 1985; and
statements of Guy Blynn  of the U.S. Trademark Association
and Herbert Warnsley  of the Intellectual Property Owners, Inc.,
before the Oct. 1, 1985, hearing of the Subcommittee on Gov-
ernment Information, House Government Operations Com-
mittee.

In a broader context, these issues are par-
ticularly significant given that the OMB draft
circular on “Management of Federal Informa-
tion Resources” emphasizes reliance on the
private sector and user charges. For example,
the circular, while recognizing that govern-
ment information dissemination can be neces-
sary and even essential to agency missions,
permits such dissemination by the govern-
ment itself only if the information product or
service is not already provided by other gov-
ernment or private sector organizations or
could not reasonably be provided by such
organizations in the absence of agency dissem-
ination. 34 And, while the draft circular notes
that dissemination should be conducted “in a
manner that reasonably ensures the informa-
tion will reach . . . the public . . . ,“ the circu-
lar requires that “maximum feasible reliance”
be placed on the private sector for dissemina-
tion and that costs of dissemination be recov-
ered through user charges, where appropri-
ate.35

The final version of the OMB circular issued
in December 1985 gives more explicit recog-
nition to the importance of government infor-
mation. For example, the circular states that
“government information is a valuable nation-
al resource, ” and ‘‘[t]he free flow of informa-
tion from the government to its citizens and
vice versa is essential in a democratic soci-
ety. ’36 However, the circular still places heavy
emphasis on the private sector. Thus, Federal
agency dissemination must be either “[s]pec-
ifically required by law” or “[necessary for
the proper performance of agency functions,
provided that the information products and
services disseminated “do not duplicate sim-
ilar products or services that are or would

~foffice of Management and Budget, ‘‘Management of Fed-
eral Information Resources, ” Federal Register, vol. 50, No. 51,
Mar. 15, 1985, Section 8(a)(8).

,~lbid., Section s(a)(g)+  For  further discussion, see Harold  C.

Relyea,  Jane Bortnick, and Richard C. Ehlke,  Afanagement  of
Federal Information Resources: A General Critique of the
March 19$5 OMB Draft Circular-Matters for Possible Con-
gressional Consideration, Congressional Research Service, Li-
brary of Congress, July 5, 1985.

!~office of Management and Budget, Circular No. A-130+
“Management of Federal Information Resources, ” Dec. 12,
1985, Sections 7(a) and (b).
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otherwise be provided by other government
or private sector organizations. ’37 The circu-
lar continues to require that “maximum fea-
sible reliance” be placed on the private sector
for dissemination, and that costs be recovered
through user charges, where appropriate.38 The
final version of the circular cites OMB Circu-
lars A-76 and A-25 as authorities for maxi-
mum feasible reliance on the private sector
and for user charges. The draft version implied
that these provisions were based on the Paper-
work Reduction Act or other general statutory
authority.

In sum, OMB appears to have tacitly ac-
knowledged that aspects of the circular deal-
ing with information dissemination do not
have the clear congressional guidance original-
ly assumed. Nonetheless, OMB has used its
discretion and general authority to finalize the
circular’s emphasis on the private sector, even
though Representative Glenn English, Chair-
man of the House Committee on Government
Operations, Subcommittee on Government In-
formation, among others, had requested that
the draft circular be reconsidered.

Institutional Responsibility for
Government Information Policy

and Operations

The shifting of the Federal Government
toward greater electronic information collec-
tion, maintenance, and dissemination appears
to be further aggravating conflicts over the
role of OMB, the Joint Committee on Print-
ing, and GPO with respect to public infor-
mation policymaking. It also is aggravating
conflicts between OMB and various other con-
gressional committees with respect to the ap-
plicability and interpretation of the Paperwork
Reduction Act, and between GPO and NTIS
and other Federal printing and electronic dis-
semination agencies over future operational
responsibilities.

OMB has taken the position that electronic-
based information dissemination by executive

branch agencies falls outside of the definition
of printing and binding in chapter 5 of Title
44 of the U.S. Code. In addition, the U.S. De-
partment of Justice has interpreted the Su-
preme Court’s decision in INS v. Chadha39

(that struck down the legislative veto as un-
constitutional) as invalidating parts of chap-
ter 5 of Title 44 relating to the control of GPO
over executive agency printing decisions. The
printing chapters of Title 44 were originally
enacted as the Public Printing Act of 1895 and
were remodified in 1968 by Public Law 90-620.
Prior efforts to enact a major revision to the
printing chapters of Title 44 have not reached
fruition. Thus, Title 44 has not yet been fully
updated in light of modern information tech-
nology. Congress may wish to include this is-
sue as part of a comprehensive review and re-
vision of Federal public information policies.

The Paperwork Reduction Act of 1980 does
provide clear congressional guidance, both in
the language of the act and the legislative his-
tory, on the need to minimize the Federal
paperwork collection burden, establish coordi-
nated and uniform Federal information poli-
cies, and minimize the cost to the government
of collecting, using, and disseminating infor-
mation.40

At the same time, the act and its legislative
history show that the need to maximize pub-
lic access to government information was also
intended by Congress. For example, the pur-
pose of the act is, among other things, “to
maximize the usefulness of information col-
lected by the Federal Government,"41 and the
Senate report states that:

The Committee expects the Director [of the
Office of Information and Regulatory Af-
fairs] to take appropriate steps to maximize
public access to the information the Federal
Government collects.42

The Federal Information Locater System,
which the PRA of 1980 required OMB to es-

JY103 S. Ct. 2764 (1983).
~(’44 U.S.C.  3501 (1) and (2).
4144 u-s-cc 3501 (3).

+3. Rep. No. 96-930, p. 33.
“Ibid., Sections 9(a) and (b).
.’” Ibid., Sections 1 l(b) and (c).
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tablish, was also intended to help serve this
purpose . ”

In addition, several new issues have arisen
since enactment of the PRA in 1980. The con-
gressional debate leading up to enactment of
the PRA in 1980 did not consider many of the
current issues, such as equity and private sec-
tor involvement in electronic systems, because
these issues had not yet developed. Agency
plans and practices for electronic government
information systems reached threshold levels
of visibility and significance only in the last
few years. Also, the PRA debate, with a fo-
cus on government paperwork and informa-
tion management, did not explicitly consider
the numerous public laws that assign govern-
ment information functions to numerous Fed-
eral agencies. In sum, PRA provides, at best,
limited and mixed guidance to OMB with re-
spect to the electronic collection, maintenance,
and dissemination of government information.
Congress may wish to update and clarify its
intent with respect to the public information
aspects of PRA through appropriate amend-
ments and/or oversight and authorizing reports.

With respect to operational responsibilities
for government information dissemination,
historically GPO and national libraries have
had a primary role. However, as a result of the
increasing volume of government informa-
tion–in many cases mandated by statute–
coupled with the transition to electronic sys-
tems, NTIS and several of the agencies also
have become major disseminators of govern-
ment information. GPO, NTIS, the national
libraries, and several agencies have developed
numerous electronic and computer-based in-
formation products and services. For example,
GPO makes the U.S. Code, Congressional Rec-
ord, and Federal Register available in com-
puter tape format to private publishers and
information providers. Also, GPO makes its
catalog to government publications available
to depository libraries in an on-line electronic
format.

I 44 U. S.C. 3501 (2)(B) and (D).

And NTIS has expanded far beyond paper
or microfiche copies of printed reports to in-
clude bibliographic, database, software, and
related functions in cooperation with numer-
ous other Federal agencies. These NTIS activ-
ities include, for example:

●

●

●

●

●

●

computer software-more than 500 soft-
ware programs, from more than 100 Fed-
eral agencies, available for purchase in
magnetic computer tape format;
energy software-more than 730 pro-
grams available for purchase in coopera-
tion with the Department of Energy Na-
tional Energy Software Center;
computerized data files-about 1,000 data
files are available in computer tape
format;
floppy diskette files-about 60 files avail-
able in diskette format (also, any comput-
erized data file can be converted):
energy modeling programs-about 55
computer modeling programs available on
computer tape; and
other databases—from the Defense Logis-
tics Supply Center, Human Nutrition In-
formation Service (USDA), and National
Center for Health Statistics (DHHS).

In 1979 an advisory group appointed by the
Joint Committee on Printing considered the
possibility of establishing a new central office
combining the functions of GPO, NTIS, and
OMB with respect to public information poli-
cy, in order to facilitate public access and elim-
inate duplication. A National Publications Act
of 1980 was introduced to establish a National
Publications Office along with a commission
that would replace the Joint Committee, but
the bill was not enacted.44

“See  Levin, “Access and Dissemination Issues, ” op. cit.,
PP. 129-130;  U.S. Congress, Joint Committee on Printing, Ad
Hoc Advisory Committee on Revision of Title 44, Federal Gov-
ernment Printing and Publishing: Policy issues, Washington,
DC, 1979; and “National Publications Act of 1980, ” 96th Cong.,
2d sess.
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Public Information Index
or Clearinghouse

Whether or not Congress establishes a cen-
tralized public information office, a centralized
index to or clearinghouse of government infor-
mation could be setup and operated by an ex-
isting or new entity. The library community
has strongly advocated the need for such an
index or clearinghouse, given the very large
amount, numerous types, and many locations
of government information.

One specific opportunity that has not been
fully realized is the further development of the
Federal Information Locater System (FILS)
(or the equivalent) into a governmentwide elec-
tronic directory of public information prod-
ucts—both electronic- and paper-based. In en-
acting the Paperwork Reduction Act of 1980,
Congress specifically required OMB to estab-
lish FILS and develop a proposal to augment
it to include data profiles of all major agency
information holdings.45 The U.S. Senate report
accompanying the act states that FILS is to:46

1. identify duplication in agencies’ reporting
and recordkeeping requirements;

2. locate existing information that may meet
the needs of Congress, executive agencies,
and the public; and

3. assist in deciding which agency requests
for information collection should be ap-
proved.

FILS is now operational, but is designed and
used primarily for #1 above, secondarily for
#3, and not at all for #2. A National Bureau
of Standards study (sponsored by OMB) of
possible FILS improvements has been com-
pleted, but did not address objective #2.47

The further development of FILS or the
equivalent should be able to build, to some ex-
tent, on the prior work of the many agencies
that have a directory or catalog of their own
public information products. Indeed, 67 out

of 119 agencies (or 56 percent) responding to
the OTA Federal Agency Data Request indi-
cated the existence of a directory or catalog,
and this included almost all of the largest pub-
lic information providers (e.g., Census, NTIS,
NCHS, Energy Information Administration
(EIA), U.S. Geological Survey, and the Nation-
al Institute of Justice).

The directories are mostly in a paper format,
although some agencies also have or contract
for computerized bibliographic services, and
many agency reports and documents are in-
dexed in various government and commercial
on-line information retrieval systems. For ex-
ample, GAO publishes a directory titled Fed-
eral Information Sources and Systems that is
available in paper format and on the SCORPIO
(Library of Congress) information retrieval
system. 48 And a private publisher produces
The Computer Data and Database Source
Book in both hardcopy and electronic format
(the latter via NewsNet).49

Mechanisms for Exchange of
Learning and Innovation

Despite the activities of various individual
Federal agencies, there appears to be no effec-
tive governmentwide mechanism to exchange
learning and take advantage of the full range
of innovative opportunities presented by in-
formation technology to facilitate access to
and dissemination of public information.

The public information area appears to have
received relatively little attention from the
central agencies for information technology
management—OMB, NBS, and GSA. There
is little evidence of an organized effort to share
experience and learning across agency lines,
and to help derive the most benefit from agen-
cy experiments with and innovative applica-
tions of information technology for public in-
formation purposes. One or more of the central
agencies could take on a larger role in this area,

‘Public Law 96-51 1; Section 3505 (2)(B) and (D).
‘W. Rep. No. 96-930, p. 2.
t-u. s. Department of Commerce, National Bureau of Stand-

ards, Recommendations for the Improvement of the Federal
Information Locator System, October 1984.

4!u. S. comptroller  General, Federal ~nformation Sources
and Systems 1984, GAO/AFMD-85-3,  General Accounting
Office.

(.M atthew Lesko, The Computer Data and Database
Source Book (New York: Avon, 1984).
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and/or some other agency or agencies whose
primary mission is public information (e.g., the
Bureau of Labor Statistics, EIA, GPO, NTIS)
could be asked to serve as a focal point for the
exchange of learning and innovation.

Several examples of agency innovation have
been cited previously. Two others include
TradeNet and the Microcomputer Electronic
Information Exchange. TradeNet is a comput-
er-based electronic network that includes data-
bases, analytic software, electronic mail, and
other automated capabilities with respect to
information relevant to international trade pol-
icy. Several agencies (e.g., the Office of the
U.S. Trade Representative; Departments of
Agriculture, Commerce, and Labor) pooled re-
sources to develop a more accurate and timely
information base on trade policy—drawing
from U.S. Government, international, and pri-
vate sector sources. TradeNet’s central files
are maintained at the National Institutes of
Health computer center, and files are accessed
electronically in real-time or by downloading
to mini- and micro-computers.50 Another ap-
proach is the electronic bulletin board, illus-
trated by the Microcomputer Electronic Infor-
mation Exchange, operated by NBS. This is
a public bulletin board that provides informa-
tion on microcomputer: courses, access to
other bulletin boards, user groups and meet-
ings, security products and issues, and tech-
nical information, among other topics.51

Some technological opportunities that do
not, as yet, appear to be receiving very much
governmentwide attention include: remote
electronic printing and printing-on-demand for
dissemination of government reports to the
public; computer-assisted surveys and data
collection for statistical purposes; videotex (or
the equivalent) information systems net-
worked with depository and public libraries;
and microcomputer-based systems for individ-
ual access to the major public information
databases.

~~ƒ8 Harry Goldberg, “TradeNet: Enhanced Accuracy & Econ-
omy Result From Interagency Data Pooling, Gmrermnent  Ex-
ecuti~re, Y’ol. 17, ,No. 1, January 1985.

‘For more information, the dial-up number is (301) 948-
5718 (ASCII, 1200 baud, 8 or 7 data bits, even or no parity,
1 stopbit).

The Canadian Government’s nationwide
videotex-based public information system is
one example of what is technically feasible.
More than 2,000 videotex terminals have been
located in government agencies, libraries, and
other public places. A wide variety of infor-
mation is available-ranging from a nation-
wide job bank, weather forecasts, and national
park services to the status of bills in Parlia-
ment. The public has free access at public
buildings (e.g., libraries, post offices), and can,
for a fee, gain access via personal computers.”
Another example is a recently launched Euro-
pean electronic publishing program that is
aimed at providing a complete service for the
electronic storage, transmission, and delivery
of documents. This program is being run by
a group of publishers, software houses, com-
puter service bureaus, and governmental en-
tities. Technologies include user-friendly vid-
eotex, digital optical disks, high-speed tele-
copy, and satellite transmission.53

Freedom of Information Act
Implementation

OTA found that very few Federal agencies
are directly using information technology to
facilitate the processing of FOIA requests,
and the results of these few applications are
not being effectively shared. Possible oppor-
tunities for innovation are neither being stud-
ied nor tested.

The response to the OTA Federal Agency
Data Request indicated that few agencies re-
ceive or respond to FOIA requests in electron-
ic form. A handful of agencies are just begin-
ning to consider the possibilities, although

-“Canada Sets Pace in Making Government Accessible to
All, ” Government Executi\~e, Februar}”  1985, pp. 37-41.

“’European Electronic Publishing Program, ” Znformatjon

Hotline,  February 1985, p. 4. See also, for discussion of pro-
posals for U.S. innovations, National Commission on I.ibrar-
ies and Information Science and U.S. Department of Agricul-
ture, Joint Congressional Hearing on the Chan~”ng Information
Needs of RuraJ America: The Role of Libraries and informa-
tion Technology, July 21, 1982; National Commission on I.i-
braries and Information Science, Communist.}’ information and
Referral Ser\ices, May 1983; and U.S. Congress, tJoint  Con~-
mittee on Printing. Pro\’ision  of Federal Go\’ernment Publica-
tions in Electronic Format to Depository Libraries, 98th Cong.,
2d sess.,  1984.
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only one agency (the Federal Aviation Admin-
istration) reported a completed, ongoing, or
planned formal study on this topic.

Some agencies are using computerized sys-
tems to improve the internal tracking and
processing of FOIA requests, with apparently
good results. Other agencies recognize that
computerized records can, in general, speed up
processing time. However, these positive ex-
periences do not appear to be shared effective-
ly with other agencies.

Beyond this, however, several States appear
to be ahead of the Federal Government in their
consideration of electronic public access to
government information. For example, the
State of California commissioned a study on
electronic public access that concluded that:

The opportunities [of direct electronic ac-
cess] revolve around the possibility of mak-
ing government—particularly the records of
government– more readily accessible to the
people of California. On-line inquiry, when
coupled with powerful computerized file search
capabilities, creates the possibility of employ-
ing public information as a true public re-
source, accessible to a much larger segment
of the population than was possible in the
past.54

However, the study also identified a number
of issues that needed resolution, including: 1)
meeting the public’s right to know while pro-
tecting the individual’s right to privacy, 2) en-
suring the proprietary rights of individuals
and commercial enterprises, 3) providing ade-
quate security, and 4) establishing fair and
equitable prices.

A similar study was conducted by the Flor-
ida State Legislature’s Joint Committee on In-
formation Technology Resources. This study
examined a wide range of issues raised by
proposals to permit direct computer access to

‘+tate of California, Department of Finance, Office of In-
formation Technology, “Accessing California State Data Bases:
A Preface to ‘Framework to Develop Computer Information
Public Access Policy, ’ “ Dec. 26, 1984; see generally, Touche
Ross & Co. and EDP Audit Controls, Inc., Framework To De-
velop Computer Information public Access Policy, prepared for
the Office of Information Technology, California State Depart-
ment of Finance, Jan. 1, 1985.

public records. The Joint Committee found
that the majority of Florida’s State public rec-
ord systems had been automated, and recom-
mended, among other things, that:

●

●

●

●

remote electronic access to automated in-
formation systems maintained by public
record custodians should be authorized by
statute and encouraged as a matter of
public policy;
a pilot project demonstrating remote elec-
tronic access to State automated records
should be undertaken;
public record custodians should be al-
lowed to charge for costs of computer
time in fulfilling requests for copies of
public records, but only after uniform cost
methodologies are established in statute
and rules; and
access to all State data systems should
be made available to elected members of
the Florida Legislature.55

Florida’s analysis, as did California’s, recog-
nized the need to consider Privacy and Pub-
lic Records (or Freedom of Information) laws;
security, training, and cost recovery issues;
technical concerns; responsibility for record
quality and archiving; and the broader impli-
cations for citizen participation in government
when formulating policy on electronic access.

An emerging issue identified in OTA’s re-
view of innovative activities in selected States
(Michigan, Virginia, Oregon, and North Caro-
lina, in addition to California and Florida) is
the extent to which public records or data-
bases, when computerized in an on-line format,
become legally accessible to the public–re-
gardless of whether or not such information
is already provided by private vendors. For ex-
ample, public access advocates argue that once
government agencies computerize information
on scheduling of public meetings and hearings,
minutes and proceedings resulting from pub-
lic activities, current status of regulatory and

— — .
“State of Florida, Legislature, Joint Committee on Infor-

mation Technology Resources, Remote Computer Access to
Public Records in Florida,  January 1985. Also see Donna Rai-
mondi,  “Florida Bill Proposes Electronic Access Into Agen-
cies, ” Computerworki,  Apr. 1, 1985, p. 19.
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legislative initiatives, and the like, this elec-
tronic information should be accessible to the
public–at little or no cost.”

The selected State review (plus a review of
activities in selected localities-Lane County,
Oregon: Columbus, Ohio; and Beverly Hills,
Irvine, Pales Verdes, and Buena Park, Cali-
fornia) concluded that the two information
technology applications with the greatest real
potential for facilitating public access are:

1.

2.

The

electronic access to information about the
process and results of government activ-
ities, especially decisionmaking activities;
and
access to the databases and computer
models used by government agencies to
formulate positions on various sides of the
issues .57

review identified a wide range of techni-
cal options—from cable television and video-
tex to microcomputer access over electronic
data networks–but concluded on a note of
caution. Many past expectations about using
information technology to facilitate public ac-
cess have not been met—sometimes due to
lack of citizen interest and sometimes because
the groups using the new electronic options
are those that already have the resources and
sophistication to get access now, among other
factors. In sum, information technology ap-
pears to offer significant potential to facilitate
implementation of public records and freedom
of information laws—whether at the Federal,
State, or local levels. But realizing this poten-
tial depends in large part on an interested and
educated citizenry and the absence of any sig-
nificant technical or cost barriers.58

‘See  generally Kenneth L. Kraemer, John Leslie King, and
David G. Schetter, Innovative Use of Information Technology
in Facilitating Public Access to Agency Decisionmaking:  An
Assessment of the Experience in State and Local  Governments,
OTA contractor report, March 1985.

‘-Ibid., pp. 44-49.
“Ibid.;  also see, for example, Bruce Gates, “Knowledge,

Networks, and Neighborhoods: Will Microcomputers Make Us
Better Citizens?” Public Administration Review, March 1984,
pp. 164-169; and William Dutton, et al., “Electronic Participa-
tion by Citizens in U.S. Local Government, ” Information Age,
April 1984, pp. 78-97. For some of the earliest work on this topic,
see John D.C. Little, Thomas B. Sheridan, Chandler H. Stevens,
and Peter Tropp, Citizen Feedback Components and Systems
(Cambridge, MA: MIT, June 1972); Norman Johnson and Ed-

Electronic Recordkeeping and
Archiving

The growing use of information technology
in the creation and maintenance of Federal rec-
ords could have a profound effect on the re-
corded history of Federal programs and deci-
sions, and thus could affect the record base
subject to the FOIA in particular and public
access in general. If key Federal records were
electronically erased or destroyed, the FOIA
and public access mechanisms, however strong,
would be undermined.

The increase in computerized files, but most
significantly the explosion in microcomputer
and word processing terminals, means that
record creation and recordkeeping have been
decentralized. File clerks and secretaries no
longer have clear physical control over records
management. Agency staff who use word proc-
essing software are able to create, manipulate,
file, review, delete, and communicate docu-
ments. If those documents meet the definition
of Federal records, then legally these records
should be retained to preserve the documen-
tation for different steps in the decisionmak-
ing process.

Record managers, researchers, historians,
and archivists are properly concerned that key
Federal records may be lost, altered, or de-
stroyed by agency staff who do not under-
stand Federal record management require-
ments. The National Archives and Records
Administration (NARA), GSA, and Senate
Historical Office, among others, have pointed
out the need to develop educational, training,
technical, and policy strategies to deal with
this potential problem. These agencies have
emphasized that now is the time to address

——
ward Ward, ’ ‘Citizen Information Systems: Using Technology
To Extend the Dialogue Between Citizens and Their Govern-
merit, ” Management Science, December 1972, pp. p-21 to p-34;
Chandler Harrison Stevens, Floyd E. Barwig, Jr., and David
S. Haviland, Feedback: An Involvement Primer (Troy, NY:
Rensselaer Polytechnic Institute, January 1974); Roy Amara,
Toward Understanding the Social Impact of Computers (Menlo
Park, CA: Institute for the Future, May 1974); and Fred B.
Wood, “Congressional-Constituent Telecommunication: The Po-
tential and Limitations of Emergent Channels,’”  IEEE Trans-
actions on Communications, vol. 23, No. 10, October 1975, pp.
1134-1142.
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these questions while Federal agencies and em-
ployees are still learning about, and develop-
ing policies and procedures for, microcomputer
use.

As a result, NARA and GSA recently issued
preliminary guidelines for agencies regarding
electronic recordkeeping, and have initiated
major projects to further research the records
management problems presented by the cre-
ation, maintenance, use, and disposition of
electronic records. The wide scope of concern
is illustrated by the topics covered in the pre-
liminary bulletin:

●

●

●

●

●

●

●

●

●

●

●

●

electronic records creation practices,
indexing electronic records,
retrieval of electronically stored records,
ensuring the retention of electronic
records,
destruction of electronic records,
electronic record standards,
judicial use of electronic records,
appropriate electronic records storage
medium,
electronic records security,
software for electronic record systems,
equipment configuration for electronic
record systems, and
flexible disk care and handling for elec-—
tronic records.59

The magnitude of the problem is reflected
in the following statement by a senior NARA
official in explaining why and how the govern-
ment could lose a significant portion of its in-
stitutional memory:

The impact of automation is broad ranging,
Program and policy officials, sitting at their
terminals, decide the fate of the information
they create and receive, while in the past peo-
ple trained in records management made
these decisions. With the use of paper, the de-
velopment of policies was simple to trace.
Successive drafts indicated the evolution of
decisions. With computers, though, drafts no
longer exist. Instead, policy papers evolve
and each new version is written over the pre-
vious one. With paper files, most people ap-

~~U.S. General Services Administration, FIRMR Bulletin
23 on “Electronic Recordkeeping,  ” June 18, 1985.

preciated the need for a coherent, centralized
filing system. The increased use of automa-
tion masks this need and individuals develop
personalized retrieval systems, many of
which would be incomprehensible to anyone
else.60

Finally, the Acting Archivist of the United
States has raised a serious concern that elec-
tronic recordkeeping may undermine aspects
of the Privacy Act with respect to the currency
and accuracy of Privacy Act records and their
disposition. For example, electronic records
may be destroyed too quickly before the rec-
ord subject can, if he or she desires, check the
record quality, or may be retained too long,
and become stale and outdated. The Archivist
believes that, while most records officers now
agree that electronic records are fully subject
to the Federal Records Act and other relevant
public laws, many records managers need ad-
ditional training and motivation–as well as
guidance-in order to develop appropriate elec-
tronic records management programs.61

In sum, leading government historians and
archivists believe that the United States is in
danger of losing its memory, “and that histori-
cally significant first drafts of key policy doc-
uments may be lost. ” Thus “[b]ecause of era-
sures of electronic records, future historians
may know less about the 1985 arms control
talks than about the 1972 Strategic Arms
Limitations Talks. ”62

Scientific and Technical Information

Scientific and technical information (STI)
collected and/or developed at Federal Govern-
ment expense is an important subset of all
government information. The role of informa-
tion technology has aggravated some old is-
sues and raised some new ones. On the posi-
tive side, electronic STI systems have now
become a significant, if not indispensable, part
of the scientific research and engineering en-

‘(~Patricia  Aronsson,  Director ,  NARA  Documen ta t ion
Standards Division, letter to Fred Wood of OTA,  Apr. 9, 1985.

6) Frmk G. Burke, Acting Archivist of the United States,
letter to Fred Wood of OTA,  Oct. 4, 1985.

‘~Mitch Betts, “Federal Historians Alarmed at Loss of
Computerized Data, ” Computerworld,  Sept. 23, 1985, p. 34.
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terprise in the United States and other tech-
nologically advanced nations. Computerized
bibliographic and information retrieval sys-
tems are commonplace, as are various forms
of computer networking—up to and including
supercomputer networks. The use of electronic
mail, electronic bulletin boards, and computer-
conferencing is growing, although still at very
modest levels. These technologies present fur-
ther opportunities for innovation.G3

On the negative side, She U.S. science and
engineering community appears to be so de-
pendent on information technology to retain
a competitive edge that any reductions (or
even reduced growth) in this technological sup-
port are viewed with serious concern, especial-
ly in the university research community. The
issues discussed earlier with respect to pub-
lic information generally (e.g., greater empha-
sis on private sector commercial offerings and
full cost recovery) may actually be even more
salient in the university research community,
in part because of the high percentage of Fed-
eral financial support for university research
and development.64

Commercialization of scientific and techni-
cal data is a continuing issue. A strongly held
view in the scientific community is that the
best research results from full and open com-
munication and easy availability of the latest
data and research findings. A good example
is the debate over the Landsat Earth remote-
sensing satellite program. Congress ultimately
decided to transfer this program to the private
sector for commercial development, over the
objections of some researchers who felt that
——

‘See Jane Bortnick  and Nancy Miller, The Impact of Infor-
mation Technology on Science, Congressional Research Serv-
ice, I.ibrary of Congress, July 1985, especially sections II and
III; and, generally, U.S. Congress, Office of Technology Assess-
ment, Information Technology R&D: Critical Trends and Is-
sues, OTA-CIT-268 (Washington, DC: U.S. Government Print-
ing Office, February 1985). For a detailed discussion of one
Federal agency’s technical information activities, see U.S. De-
partment of Energy, Office of Scientific and Technical Infor-
mation, “Technical Information Management Activities: What
They Are and How They Relate to and Support the DOE R&D
Programs” (Oak Ridge, TN: Augwst  1985).

ISee Bortnick  and Miller, Information Technology, op. cit.,
esp. pp. 39-41, 57-60; and Patricia Battin, “Problem Trends in
the Information Marketplace, ” Chronicle of International Com-
munication, September-October 1985, pp. 5-6.

this valuable source of data might be priced
out of reach if placed in a private firm.65 This
same concern has been expressed about a num-
ber of STI systems, such as the Environmen-
tal Protection Agency’s transfer of its chemi-
cal information system (known as CIS) to
private vendors.66

Overall, all of the trends, issues, and oppor-
tunities discussed previously with respect to
public information generally appear to apply
to STI, with the further complicating factor
of national security. Classified information is,
of course, exempted from disclosure under
FOIA and is not public information. The prob-
lem with STI is striking the appropriate bal-
ance between adequate protection for sensitive
STI, on the one hand, and open and broad dis-
semination of STI among the research com-
munity, on the other. This involves, in part,
concern about overclassification, but more im-
portantly that unclassified STI may be re-
stricted due to its possible use in ways that
could affect national security. The tensions be-
tween open scientific exchange and tight mil-
itary control of STI have heightened in recent
years, in part because of information technol-
ogy and the vastly increased speed, content,
and complexity of electronic STI networks.
Numerous professional and technical organi-
zations have heavily resisted DOD efforts to
curtail the exchange of STI. This issue is likely
to continue for the foreseeable future.67

“Ibid.;  U.S. National Commission on I,ibraries  and Infor-
mation Science, Information Policy Implications of Archi\’ing
Satellite Data: To Preserve the Sense of Earth From Space,
Washington, DC, 1984; and U.S. Congress, Office of Technol-
ogy Assessment, Remote Sensing and the Pri~’ate  Sector: Is-
sues for Discussion—A Tecti”cal  Memorandum, OTA-TM-ISC-
20 (Washington, DC: U.S. Government Printing Office, March
1984). Also see statements of witnesses at Nov. 13, 1985, hear-
ing on “Oversight of Landsat Commercialization, held by the
U.S. Senate, Committee on Commerce, Science and Transpor-
tation, Subcommittee on Science, Technology, and Space.

“Jeffrey  L. Fox, “EPA Dumps Chemical Data System”’
Science, vol. 226, November 1984, p. 816.

‘Eke  Bortnick  and Miller, Information Technology, op. cit.,
pp. 57-60; also Mitchel  B. Wallerstein, “Scientific Communi-
cation and National Security in 1984, Science, vol. 224, May
4, 1984, pp. 460-466; Harold C. Relyea,  “Nation~  Security Con-
trols and Scientific Information, ” Congressional Research Ser\~-
ice, Library of Congress, Issue Brief 82083, Sept. 11, 198-I; Rob-
ert L. Park, “Restrictions on Scientific Freedom, ” I13EE

(continued on next page)
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Other Issues

OTA identified four other issues that war-
rant attention. These are described briefly
below:

1.

2.

Transborder information flow. Variations
in national laws and policies on informa-
tion may restrict the free flow of informa-
tion between nations, and curtail interna-
tional market opportunities for U.S. firms.
On the other hand, information technol-
ogy permits a vastly expanded range of
technical options for international (or
transborder) information flow.68

Depository library system. The deposi-
tory library system is viewed by some as
part of the public information “lifeline”
or “safety net” to ensure that the public
has at least one avenue of unrestricted ac-
cess. Some researchers have questioned
how much government information actu-
ally gets into the depository libraries, and
to what extent the public is aware of and
uses the libraries. Modern electronic in-
formation technologies are already impor-
tant to the depository system, and are
opening up many new opportunities.69

Technology and Society Magazine, March 1985, pp. 7-9; Eric
J. Lerner, “DOD Information Curbs Spread Fear and Confu-
sion, ” Aerospace, March 1985, pp. 76-80; and “Societies Warn
Defense Department of ‘Counterproductive’ Information Con-
trols,” The IEEE  Institute, November 1985, pp. 1, 4.

‘kSee, for example, LINK Resources Corp. and Transla-
tional  Data Reporting Service, Inc., Strate@”c  Response to Reg-
ulation of Transnatiomd Data Flows, New York, 1979.

~ssee  U.S.  Congress, Joint Committee on printing, Provi-
sion of Federal Government Publications in Electronic Format
to Depository Libraries, report of the Ad Hoc Committee on
Depository Library Access to Federal Automated Data Bases,
Washington, DC, 1984; Peter Hernon, “Provision of Federal
Government Publications in Electronic Format to Depository
Libraries, ” Government Information Quarterly, vol. 2, No. 3,
1985; pp. 231-234; U.S. Congress, Joint Committee on Print-
ing, An Open Forum on the Provision of Electronic Federal In-
formation to Repository Libraries, Report of the Committee
Staff, 99th Cong.,  1st sess.,  June 26, 1985; and Sarah Kadec,
“The U.S. Government Printing Office’s Library Program’s
Service and Automation: An Insider’s Commentary, ” Govern-
ment Publications Review, vol. 12, 1985, pp. 283-288.

3. Federal statistical system. Federal statis-
tical agencies are among the major Fed-
eral Government public information pro-
viders; their activities are relevant to all
of the issues previously discussed. How-
ever, the statistical community has, over
the last 5 years, raised questions about
the proper development and coordination
of Federal statistical policy, the impact
of budgetary cuts and restrictions, and
the appropriate role of electronic technol-
ogy in the collection, maintenance, and
dissemination of statistical information.70

4. Copyright protection. Although copy-
right law prohibits the copyrighting of
government information developed direct-
ly by government agencies, there contin-
ues to be concern about the status of in-
formation developed by government con-
tractors, for example, those conducting
research and development. Also, the legal-
ity and propriety of Federal agencies giv-
ing private vendors exclusive control over
or rights to agency information have been
questioned, as has the implicit control re-
sulting from exclusionary pricing (e.g.,
pricing at a level that only trade associa-
tions, law firms, and business can afford
and not most individual citizens, research-
ers, and public interest groups). It is not
clear whether technology is part of the
problem, part of the solution, or both.71

‘{’See  U.S. General Accounting Office, Status of the Statis-
tical Community After Sustaining Budget Reductions, GAOI
IMTEC-84-17, July 18, 1984; U.S. Congress, House Commit-
tee on Government Operations, The Federid  Statistical System,
1980 to 1984, 98th Cong.,  2d sess.,  a report prepared by Base-
line Data Corp. for the Congressional Research Service, Novem-
ber 1984; and U.S. Congress, House Committee on Government
Operations, An Update of the Status of Major  Federal Statis-
tical Agencies, Fiscal Year 1986, 99th Cong.,  1st  sess.,  May
1985.

“For general discussion of copyright and other intellectual
property issues, see OTA,  lnte)lectual Property Rights in an
Age of Electronics and Information, forthcoming in late 1986.
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Chapter 8

Information Technology and
Congressional Oversight

SUMMARY
The preceding chapters of this report focus

primarily on management, use, and congres-
sional oversight of information technology in
the executive branch. The trends, issues, and
options discussed are properly within the pur-
view of congressional oversight of executive
branch programs, activities, and implementa-
tion of public laws. However, information tech-
nology also has a potential role in the actual
conduct of congressional oversight.

Over the last 10 to 15 years, Congress as a
whole has made great strides in using infor-
mation technology with respect to legislative
information retrieval, constituent mail, corre-
spondence management, and some administra-
tive functions. For example, Members of Con-
gress and congressional staff now have access
to a wide range of computer-based services,
such as computerized tracking of current bills
and amendments; and computerized biblio-
graphic databases and legal information re-
trieval systems, some operated by Congress
and others by private vendors. There are now
several thousand computer terminals in Con-
gress, compared to only a handful in 1970.
Also, both the House and Senate now have
well-developed information technology sup-
port offices.

However, the use of information technology
for direct support of congressional policymak-
ing and oversight is just beginning. A simi-
lar situation exists at the State level, based
on an OTA review of relevant activities in nine
State legislatures (California, New York, Wis-
consin, Minnesota, Florida, Washington, Tex-
as, Virginia, and South Dakota). The devel-
opment of legislative information technology
appears to follow a common pattern where pol-
icymaking and oversight applications follow,
rather than lead, basic administrative, cor-

respondence, and information retrieval appli-
cations.

OTA identified significant unrealized oppor-
tunities for congressional use of information
technology in conducting oversight, and an ap-
parent lack of clear strategy for such use. Four
specific opportunities identified by OTA in-
clude: 1) direct access by congressional com-
mittees and staff to agency electronic files and
databases, 2) use of computer-based modeling
and decision support, 3) video- and computer-
conferencing to augment committee and staff
oversight activities, and 4) electronic tracking
of agency and executive actions. Congress
may wish to plan and conduct a series of pi-
lot tests and demonstrations in each of these
areas in order to more accurately assess the
benefits, costs, and problems.

The pilot test approach has worked in the
past for new technological applications in Con-
gress. Pilot tests of congressional oversight
applications should be useful to help familia-
rize Members and staff with new applications,
identify needs for training, and develop the
best match or fit between a particular appli-
cation and the needs of specific committees,
Members, and staff. Also, while Congress has
strong constitutional powers to oversee and
obtain information from the executive branch,
pilot tests would help familiarize the agencies
with new applications, identify any needed ad-
justments, and generally seek approaches that
minimize possible concerns about separation
of powers and executive privilege.

Numerous alternatives for implementing
pilot tests are available to Congress, ranging
all the way from accessing carefully selected
agency databases in specific subject areas; to
requesting that selected agency submissions

161
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to Congress be presented in a decision analytic also be helpful in the use of information tech-
framework; to running-on a trial basis–illus- nology for congressional oversight, such as
trative agency decision support models with guidelines on model evaluation, procedures for
alternative assumptions and data; to estab- monitoring and exchanging key trends infor-
lishing a pilot congressional “situation room” mation, and directories or indices to major
for oversight purposes. Several of the options databases and computer models.
discussed previously in chapters 6 and 7 could

INTRODUCTION
Previous chapters of this report have fo-

cused primarily on the management and use
of information technology by the executive
branch of the Federal Government, and in par-
ticular those trends, applications, opportuni-
ties, and issues that warrant congressional at-
tention. The prior chapters deal largely with
appropriate substantive topics for congres-
sional oversight of Federal Government infor-
mation technology. This chapter deals with
the use of information technology in the proc-
ess of conducting congressional oversight.

Congressional applications of information
technology span the spectrum from correspon-
dence management and computerized mail,
to electronic voting, to computerized biblio-
graphic searches and information retrieval.
Congressional use of information technology
can have implications in a variety of areas—
ranging from the efficiency, working condi-
tions, and organizational structure of Con-
gress; to the legislative, investigative, and con-
stituent service functions of Congress; to the
political effectiveness of Congress in represent-
ing the diverse interests of this Nation; and,
finally, to the quality of the public policy-
making process and the power of Congress rel-
ative to other branches and levels of gov-
ernment. 1

‘For further discussion, see Stephen E. Frantzich, ‘‘Con-
gressional Applications of Information Technology, ” OTA con-

This chapter focuses on only a few aspects
of congressional use of information technol-
ogy-specifically, the current and potential
use of information technology in conducting
congressional oversight of executive branch
programs, activities, and implementation of
public laws, as well as oversight of general so-
cietal trends and issues that are relevant to
the legislative process.

This chapter first presents a brief review of
the current status of information technology
in Congress; and then discusses several unreal-
ized opportunities for congressional use of in-
formation technology in conducting oversight
of executive branch agencies, programs, and
activities.

tractor report, February 1985; Robert L. Chartrand and Trudie
A. Punaro,  The Legislator As User of Information Technology,
Congressional Research Service, Library of Congress, Report
No. 84-170 S, Dec. 7, 1984: and Stephen E. Frantzich, Comput-
ers in Congress: The Poh”tics  of Information (Beverly Hills, CA:
Sage Publications, 1982). Also see Rex V. Brown, “A Brief Re-
view of Executive Agency Uses of Personalized Decision Anal-
ysis and Support, ” OTA contractor report, Mar. 14, 1985; and
Rex V. Brown, “Decision Analysis As a Tool of Congress,” OTA
contractor report, May 10. 1985.
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CURRENT STATUS OF INFORMATION TECHNOLOGY
IN CONGRESS

Members of Congress and congressional
staff now have access to a wide range of com-
puter-based services, such as:2

●

●

●

●

major issue briefs prepared by the Con-
gressional Research Service (CRS) and
available in on-line electronic format, on
microfiche, in hard copy, and, selectively,
on audiocassettes;
legislative information systems that allow
computerized tracking of current bills and
amendments by subject, sponsor, and
number;
computerized bibliographic databases
such as SCORPIO (operated by the Li-
brary of Congress), which includes, for
example, legislative history information
and Congressional Record abstracts, and
DIALOG (a commercial service operated
by Lockheed), which provides access to
numerous public and private databases;
and
computerized legal information retrieval
systems, such as LEXIS (a commercial
service operated by Mead Data Central),
which contains the U.S. Code and Su-
preme Court and State Court decisions,
and, where necessary, JURIS (Justice Re-
trieval and Inquiry System, operated by the
U.S. Department of Justice) and FLITE
(Federal Legal Information Through Elec-
tronics, operated by the U.S. Department
of the Air Force).

In addition, Congress makes extensive use
of computerized mail, correspondence manage
ment, scheduling, and administrative systems,
use of electronic voting and televised floor
proceedings (House only), and some use of elec-

‘Frantzich, “Congressional Applications, ” op. cit.; and
Chartrand and Punaro,  The Legislator, op. cit.

tronic mail and computer-based decision sup-
port. Many congressional scholars now believe
that Congress has, indeed, moved into the in-
formation age. Political scientist Stephen E.
Frantzich, of the U.S. Naval Academy, in a
1985 paper on “Congressional Applications of
Information Technology” prepared for the Of-
fice of Technology Assessment, observes that:

A decade ago, Congress stood in the back-
waters of information technology applica-
tions with little more than routine payroll
uses of the computer. Congress’ timidity to
enter the “Information Age” has been re-
placed by an aggressive desire to provide
both the institution and its individual mem-
bers with the sophisticated information tools
available in other realms.

Both the House and Senate have developed
information support offices that provide a
wide range of services and in-house consult-
ing to Members and staffs. These responsibil-
ities have been assigned in the House to the
House Information Systems Office (HIS, with
oversight by the House Administration Com-
mittee) and in the Senate to the Senate Com-
puter Center (operated by the Senate Sergeant
of Arms with oversight by the Senate Rules
and Administration Committee). Both HIS
and the Senate Computer Center provide gen-
eral technical assistance to Congress in such
areas as:

●

●

●

●

●

designing and computerized processing of
surveys;
facilitating access to econometric models;
developing custom computer models;
accessing computerized demographic and
geographic data;
developing computer-assisted graphics
for organizing and presenting informa-
tion;
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● using electronic spreadsheets and other
computer software; and

● accessing computerized statistical, budg-
et, and programmatic data.3

In general, HIS and the Senate Computer
Center make their technical expertise available
to assist congressional committees in analyz-
ing data needs; obtaining and utilizing data;
directly accessing computer systems for proc-
essing the data; and auditing and evaluating
external computer systems and programs.4

Two other indicators document the move-
ment of Congress into the computer age. There
are now an estimated 7,500 computer termi-
nals in Congress, compared to only a handful
in 1970.5 And the fiscal year 1983 legislative
branch computer budget was about $73 mil-
lion ($29 million for the House and Senate
combined, the rest for congressional support
offices),6 compared to about $5 million in fis-
cal 1970 (about $0.7 million for the House and
Senate combined).

Overall, modern information technology has
become an indispensable part of the infrastruc-
ture of Congress with respect to legislative,
administrative. and constituent service func-

tions. However, the use of information tech-
nology for direct support of policymaking and
oversight is only just beginning. As noted by
Robert L. Chartrand of CRS:

The development of legislative information
technology has followed a clear pattern. In
almost every instance, the initial applications
support legislative and internal administra-
tive functions, such as voting, bill status, bill
drafting and code revision, committee calen-
dars, payrolls, office accounts and correspon-
dence. Only after these initial systems have
been successfully implemented do most legis-
latures develop decision-making assisting
and policy analysis applications. ’

The available evidence suggests that Con-
gress is now roughly on a par with the State
legislatures with respect to basic applications
of information technology. A 1984 survey of
State legislatures (conducted by the National
Conference of State Legislatures) found that
40 of 44 State legislatures responding had a
computer system. States reported the follow-
ing kinds of legislative applications: word
processing (37 States); budget tracking (30);
bill tracking (27); spreadsheet (23); graphics
(22); editing (15); and audit tracking (7).8

‘U. S. Librar.v  of Congrms,  Congressional Research Service,
Congressional ()~vrsight hlanual, February 1984, pp. 104-107.

‘Ibid.
‘Steve Blakely,  “~’omput,ws  Alter Way Congress Does Bus-

iness, ” Congressional Quarterl.v, July 13, 1985, pp. 1379-1382.
‘Chartrand and Punaro, 7’he Legislator, op. cit., p. 16.

‘Frantzich,  “Congressional Applications, ” op. cit., p. 69.
‘Dale Nesburv, “1.egislative  Fiscal Office Computer Sur-

vey, ” National kference of State Legislatures, FiscaJ Affairs
Program, July 12, 1984.

OVERSIGHT OPPORTUNITIES
OTA identified several specific opportuni-

ties for congressional use of information tech-
nology for oversight purposes, and an appar-
ent lack of a clear strategy for such use. A
similar situation exists at the State level,
based on a review of relevant activities in nine
State legislatures (California, New York, Wis-
consin, Minnesota, Florida, Washington, Tex-
as, Virginia, and South Dakota).9 Despite scat-

tered examples of innovation, the selected
State review concluded that:

[W]e certainly cannot say there is anywhere
a thoughtful [State] legislative masterplan
for greater oversight, augmented by the most
modern means of information processing. In-
formation technology has not been seized by
the [State legislative] leadership as a major
weapon in the ongoing struggle with the ex-
ecutive branch. 10

“Robert Miewald, Keith  Mueller, and Robert Sittig, “State
Legislature Use of Information Technology in Oversight, ” OTA
contractor report, <January 1985. I“Ibid.,  p. 65
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In Congress, there is already an awareness
of the oversight potential of information tech-
nology on the part of some staff and various
Members who are among the leaders in using
information technology .11 And in some subject
areas, primarily budget analysis, the congres-
sional use of electronic databases and comput-
er modeling for oversight purposes is signifi-
cant. 12 But there appears to be no overall
strategy or plan for congressional use of in-
formation technology for oversight.

Four specific opportunities were identified
by OTA: 1) access to agency electronic files;
2) computer-based modeling and decision sup-
port; 3) tide and computer-conferencing; and
4) electronic tracking of agency and executive
actions. Some pilot test possibilities are dis-
cussed below.

The discussion assumes that pilot tests and
demonstrations would be conducted prior to
full-scale implementation, in order to more ac-
curately assess the benefits, costs, and prob-
lems. The pilot test approach seems warranted
in view of the potential sensitivities of both
the overseers (committee members and staffs)
and the subjects of oversight (primarily execu-
tive branch agencies, programs, and officials,
for purposes of this chapter). While Congress
seems increasingly open to new applications
of information technology, such applications
need to be developed in ways that are compat-
ible with the larger congressional process (e.g.,
hearings, investigations, legislative drafting)
and with the skills and experience of Members
and staff. Pilot tests would help familiarize
members and staff with new applications, iden-
tify any needs for training and work out the best
match or fit between a particular application
and the needs of specific committees, mem-
bers, and staff. As for the executive branch
agencies, while Congress has strong constitu-

‘See Blakel~r, “(’ornputers  Alter, ” op. cit. Also see Edward
Segal,  “Computerizing Congress, ” PC U’orld, November 1985,
pp. 144-151.

‘Use of computer-based budget and economic analyses ap-
pears to be concentrated in the Congressional Budget Office
and House and Senate Hudget  Committees and in the Joint
Committee on Taxation (which primarily serves the needs of
the Senate Finance and 1 louse  W’ays and Means Committees).

tional powers to oversee and obtain informa-
tion from the agencies, some agency resistance
and concern should be anticipated. Pilot tests
would help familiarize the agencies with new
applications, identify any needed adjustments
or modifications, and generally seek approaches
that minimize possible concerns about sepa-
ration of powers, executive privilege, and con-
gressional micromanagement.

Also, the following discussion assumes that
pilot tests would be preceded by some kind of
preliminary study, and that the primary tech-
nical support for pilot tests would be provided
by the Senate Computer Center and House In-
formation Systems staff, augmented where
necessary by appropriate congressional com-
mittee and/or congressional support office
staff. Actually, a useful early activity might
be to develop a roster of interested congres-
sional staff and their relevant skills. These
staff could then be drawn on as possible par-
ticipants in and/or advisors or consultants to
various pilot projects of interest.

Access to Agency Electronic Files

A central aspect of congressional oversight
is access to and review of information relevant
to agency implementation of public laws and
programs. Congress has always sought over-
sight information from the executive branch,
and the constitutional power of Congress to
obtain such information has, with few excep-
tions, been upheld by the courts:

●

●

Indeed, “it is clear that official congres-
sional committee requests for information
are not subject to the disclosure restric-
tions of the FOI/PA [Freedom of Infor-
mation Act/Privacy Act]. ”13

And more generally, “[a] broad power to
investigate and oversee the execution of
the laws has also been inferred from the
constitutional grant of legislative power
to the Congress. ”14

I IFreedom of 1 nformation  Act, 5 U .S. C. 552(c), and Privacy
Act, 5 U.S.C. 552a(b)(9). See Richard Ehlke,  Congressional Ac-
cess to Information: .Selected  Problems and Issues, Congres-
sional Research Service, Library of Congress, Report No. 79-
220 A, p. 38.

“Ehlke,  Ibid,,  p. 28.
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● The Supreme Court has held that “the
power to investigate is inherent in the
power to make laws because ‘[a] legisla-
tive body cannot legislate wisely or effec-
tively in the absence of information re-
specting the conditions which the legis-
lation is intended to effect or change.’ “15

Nonetheless, congressional requests for
agency information are frequently met with
delays and resistance. A key question is
whether information technology can help im-
prove congressional access. This OTA study
has documented elsewhere that a high percent-
age of agency files and record systems are now
maintained in computerized form (see chs. 2
and 7 of this report and ch. 2 of OTA’s Elec-
tronic Record Systems and Individual Priva-
cy, forthcoming 1986). In theory, then, it
should be quicker and easier for agencies to
supply requested information in electronic
rather than paper form, since all that would
be necessary is making available a duplicate
computer tape. Once received by Congress, the
data on the computer tape could then be ma-
nipulated and analyzed to meet the particu-
lar needs of the congressional committees in-
volved.

This possibility has been borne out in at
least two cases-one congressional application
and one press application. The first is the
transmittal of the President’s budget on com-
puter tape from the Office of Management and
Budget (OMB) to the Congressional Budget
Office (CBO). This has permitted CBO to be-
gin its budget analyses sooner and prepare
reports for Congress on a more timely basis.16

A second case, demonstrated by a former con-
gressional staff person who is now an inves-
tigative reporter for Knight-Ridder Newspapers,
is access to computer tapes of agency data—
in this case, data maintained by the Bureau
of Motor Carrier Safety (BMCS, a part of the
Federal Highway Administration) on truck ac-
cident reports and safety investigations.17

1 <Ibid p. 29, which cites EaStland  v. United States Service-.,
men Fund, 421 U.S. 491, 504{ 1975), quoting McGrain v.
Dougherty, 273 U.S. 135. 175( 1927). Also see Nixon v. Admin-
istrator of Genera) Ser}”ices,  433 U.S. 425(1977).

‘hFrantzich,  “Congressional Applications, ” op. cit., p. 56,
citing Robert Harris of the Congressional Budget Office.

‘Thomas J. \Ioore, Knight-Ridder Newspapers, telephone
interview, Oct. 2,5, 19S5.

Here, the reporter filed a Freedom of Infor-
mation Act (FOIA) request for copies of the
agency’s accident reports and safety inspec-
tions, but asked that the records be provided
on computer tape rather than on paper. The
agency provided the requested records in com-
puter format within 2 weeks, according to the
reporter, much faster than the usual FOIA re-
sponse time of several months or longer for re-
quests of this large size. In addition, the agen-
cy was easily able to delete the names of truck
drivers from the records, on the grounds of
confidentiality, an exercise that would have
been very time-consuming if done with paper
records. Over 400,000 documents were pro-
vided in electronic form and then analyzed
using standard statistical software. The re-
sults provided key input to a series of articles
on the BMCS’s implementation of truck safe-
ty regulations and programs.18

Congressional requests for computerized
agency records such as these are not subject
to the FOIA. And, in general, the form of the
record—whether paper or electronic—should
make no difference with respect to the inher-
ent congressional power to investigate and
seek and obtain agency information.19 Of
course, agencies may resist anyway, as has
happened on the State level in Vermont when
the State legislature sought access to the ex-
ecutive branch computerized financial ac-
counting system.20

A logical first step would be for partici-
pating congressional committees to review
Federal agencies and programs within their
jurisdiction and identify key types of informa-
tion that are not presently available but would
be useful to have in conducting oversight. The
committees could then ask agencies whether
they have the desired information and, if so,
whether the information is computerized.

‘Ibid., and see four-part series on “Deadly Transport: The
Perils of Interstate Trucking” by Thomas J. Moore in the San
Jose Mercury il’ews:  “Unsafe Trucks Endanger Nation’s High-
ways, ” Apr. 21, 1985: “Truck Safety Is Industry’s Achille’s
Heel, ” Apr. 22, 1985: “U.S. Agency Puts Truckers on Easy
Street, ” Apr. 23, 1985; and “U.S. Dodging Truck Safety Role, ”
Apr. 24, 1985.

1gRich~d E hike, Legislative Attorney, American Law Divi-
sion, Congressional Research Service, Library of Congress, tele-
phone interview, Oct. 28, 1985.

-llDudley  Clendinen, “yew Computer Splits New Hamp-
shire Officials, ‘ .\’eur  l’ork Times, date unknown.
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Once the desired information has been iden-
tified and located, the next logical step would
be to review how the committee intends to use
the information (e.g., what kinds of statisti-
cal analyses are anticipated), and whether
there is a significant advantage in providing
the information to the committee directly in
electronic form. Some information may not be
suitable or usable for the purposes of the com-
mittee and/or for electronic transfer. In some
cases, it may be preferable for the agency to
do the analysis itself and submit a written re-
port to the committee, or perhaps the commit-
tee will find that the agency has already car-
ried out the desired analysis and need only
provide a copy of an already existing report
or other document.

Where desired information exists and the
committee wishes to do its own analysis (or
double-check the agency’s work), then the rele-
vant agency databases or files can be reviewed
to ascertain the most cost-effective way to
transfer the information—such as computer
tape, computer disk or diskette, direct elec-
tronic linkage, or a paper printout. The infor-
mation would then be transferred from the
agency computer to congressional comput-
ers—probably either the mainframe computers
in the Senate Computer Center or House In-
formation Systems Office and/or microcom-
puters there or in committee offices.

The results of a series of pilot tests should
provide a basis for developing standardized
software and analytical protocols for commit-
tee access to computerized agency files and
databases, and also help identify and resolve
any procedural, legal, or jurisdictional issues
that may arise.

Another complementary action that com-
mittees could take is requesting agencies
within their jurisdiction to prepare and sub-
mit a listing or directory of all (or selected by
issue) major files and databases maintained
and update the directory on a regular basis.
Alternatively, agencies could be asked to par-
ticipate in any governmentwide indices or di-
rectories to agency databases that may be de-
veloped (see related discussion in ch. ‘7).

Computer-Based Modeling and
Decision Support

Both the House Information Systems Office
and Senate Computer Center offer assistance
to Congress with respect to use of decision
support software (e.g., spreadsheet and ana-
lytical packages) and the development and
evaluation of computer models. However, use
of these techniques appears to be quite limited,
with the exception of economic and financial
modeling.

The primary current congressional use of
modeling tools is in the budgetary process “for
evaluating funding alternatives, analyzing tax
structures, and forecasting revenues and ex-
penditures. ” Several computer-based large-
scale econometric models are used, including
Chase Econometrics, Wharton, Evans Eco-
nomics, Merrill-Lynch Economics, Townsend
Greenspan, and Data Resources, Inc. Several
Federal agency models are also used for anal-
ysis of grant and expenditure levels for spe-
cific agency and government benefit pro-
grams. 21 CBO provides Congress with the
results of various econometric models, an
evaluation of these results, and a synthesis
with assumptions and analyses that form the
basis of CBO projections. This has had the ef-
fect of increasing the ability of Congress to act
on budget matters more independently of the
OMB estimates and projections. In the words
of one congressional staff member:

The major impact is that everyone is bet-
ter informed. Less is done by stealth on the
Hill today than in the past. The presence of
CBO estimates and projections has done a
great deal to keep OMB honest. We have tak-
en some of the “crystal ball” out of the proc-
ess. We are all professionals who attempt to
understand how and why our projections
differ.”

‘] Congressional Research Service, Congressional Oversight,
op. cit., p. 70.

“Frantzich,  “Congressional Applications, ” op. cit., p. 17.
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The other congressional support agencies—
OTA, GAO, and CRS–do make use of such
techniques on an intermittent basis depend-
ing on the needs of specific studies or audits.

This report has documented (in ch. 6) the
widespread Federal agency use of comput-
er-based modeling and decision support. Agen-
cies claim that much of this analytical work
is being used in agency planning and policy-
making. If so, then Congress may have unreal-
ized opportunities to more effectively check
and systematically evaluate the analytical ba-
sis for agency plans and policies.

Congress could plan for a small number of
pilot tests in areas where agency plans and pol-
icies are clearly based on computer models and
analyses, and where the authorizing or over-
sight committees have a desire to independ-
ently verify the models and analyses. Beyond
this, Congress could develop a more extensive,
ongoing capability for computer modeling and
decision support. This could be a logical ex-
tension of expertise already resident in the
Senate Computer Center, HIS, and the con-
gressional support agencies.

The combination of access to agency elec-
tronic records and databases (discussed earli-
er) and use of computer-based analytical tech-
niques can be very effective, as evidenced by
the CBO experience with OMB budget and
economic data and forecasts, and by the ex-
perience of several State legislatures, such as
in New York and Washington:

● New York. The State legislature staff is
one of the largest (4,000) and most sophis-
ticated. Information technology has in-
creased the volume of agency data direct-
ly accessible by legislative staff, and has
reportedly limited the ability of agencies
to manipulate the data before providing
summaries to the legislature. Through the
use of computers, staff are able to:

—create their own databases with
selected agency data, their own data+

or both;
—analyze the data through use of sta-

tistical software (e.g., Statistical
Package for the Social Sciences); and

●

–display the results of the analysis in
bar graph, scatter plot, or spread-
sheet format. 23

Washington. The State legislature has ac-
cess to monthly expenditure, work load,
and unit cost data for each major agency.
Legislative staff analyze the data for any
variance from budget and use spreadsheet
software to present the results in graphic
form to legislators. Information technol-
ogy has helped staff perform such analy-
ses more rapidly and thoroughly .24

Congress could also initiate a pilot test of
the decision conference technique. This tech-
nique is intended to help the decisionmakers
(e.g., individual Members of Congress or mem-
bers of a congressional subcommittee or com-
mittee) and staff directly use computer-based
analytical tools and models within their own
decision framework. As discussed in chapter
6, OTA located one Federal agency that oper-
ates such a facility—the Office of Program
Planning and Evaluation in the Department
of Commerce. Commerce reports favorable re-
sults from the relatively few decision confer-
ences conducted to date.

The basic idea would be to help Members
and staff work through a decision problem in
a reasonably structured way so that options
and implications can be clearly identified and
evaluated using the best available informa-
tion. The information would be drawn from a
wide variety of sources—prior studies, com-
puterized databases, results of computer mod-
eling, expert opinion, public opinion polls, key
trends, and the like. Decision analytic tools
(e.g., computer software, graphics) would be
used on the spot, for example, to help struc-
ture and evaluate options.

Again, a logical first step would be for the
participating committees to review their over-
sight responsibilities and current and prospec-
tive oversight issues, and make a preliminary
identification of priority decision areas where
further analytical support is thought to be

{Miewald,  “State I,egislature. ” op. cit., pp. 26-31.
-~ I bid., pp. 42-52.
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helpful and needed. Each of the candidate de-
cision areas could then be screened to select
those where computer modeling and decision
support techniques seem especially applica-
ble, perhaps because agencies or others are al-
ready using these techniques or based on an
independent assessment by congressional sup-
port staff.

For each decision area selected for a pilot
test, a number of options could be considered.
One option would be for the committees to re-
quest a report from the relevant agencies on
the models, assumptions, data, and the like
that were used in arriving at the agency posi-
tion or decision. Alternatively, or in addition,
where feasible the committees could request
a copy of the software used by the agency so
that the committee could run the model with
its own set of assumptions and data and com-
pare and contrast the results.

Another approach, not necessarily mutually
exclusive, would be for committees to ask the
agencies to use a previously agreed upon de-
cision analytic framework in presenting deci-
sion information to Congress. The framework
could specify, for each particular decision area,
how options should be developed and evalu-
ated, including the dimensions of evaluation
that should be used and how qualitative fac-
tors are to be incorporated. This would not
necessarily limit the agencies to only the speci-
fied decision analytic framework, but would
provide a minimum set of requirements for
congressional oversight purposes.

A further option, again not mutually exclu-
sive with any of the above, would be for the
committees to ask the Congressional Research
Service to try preparing some issue briefs in
a decision analytic framework, and the Con-
gressional Budget Office to extend their budg-
et and financial analyses to include other fac-
tors relevant to the decisions at hand. Thus,
CRS could use various decision support mod-
els and techniques as adjuncts to the prepara-
tion of selected issue briefs in their standard
format and in a “decision brief” format. CRS
could also make the models available for use
by committee staffs (perhaps in the form of
diskettes to be used on personal computers),

and possibly conduct seminars for Members
and/or staffs on using computer-based decision
support techniques.

As with committee access to agency files
and databases discussed earlier, a complemen-
tary action that committees could take is re-
questing agencies within their jurisdiction to
prepare and submit a listing or directory of
major models and decision techniques used in
selected priority decision areas. Again, agen-
cies could be asked to participate in any gov-
ernmentwide decision support directories or
clearinghouses that may be established (see re-
lated discussion in ch. 6).

Finally, Congress may wish to consider es-
tablishing one or more “situation rooms” for
congressional oversight use. These could be
specially designed facilities where a broad
range of computer and analytical tools, elec-
tronic databases, and computer graphics ca-
pabilities would be setup for real-time use by
Members and staff. Several alternative con-
figurations were discussed in chapter 6 under
decision support and government foresight.

Video- and Computer-Conferencing

Congress already makes some use of new
electronic communication techniques such as
electronic mail. However, Congress makes
very little use of video- and computer-confer-
encing—two other new techniques that offer
significant oversight potential.

Videoconferencing is essentially two-way
live television where participants at both loca-
tions can see and hear each other. Prior exper-
iments with congressional videoconferencing
have demonstrated both the technical feasi-
bility and practical utility .25 As early as 1977,

~fiFred  B. wood, Vary  T. Coates, Robert L. Chartrand, and
Richard F. Ericson,  Videoconferencing Via Satellite: Opening
Congress to the People, Program of Policy Studies in Science
and Technology, The George Washington University, Wash-
ington, DC, April 1979. Also see Fred B. Wood, ‘‘Congressional
Perceptions of Emerging Telecommunications, ” Technological
Forecasting and Social Change, vol. 8, 1975, pp. 189-212; and
Fred B. Wood, “Congressional-Constituent Telecommunication:
The Potential and I,imitations  of Emergent Channels, ” IEEE
Transactions on Con]munications,  vol. 23, No. 10, October 1975,
pp. 1134-1142.
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a congressional subcommittee hearing was
held with public testimony by two-way satel-
lite videoconference.26 In March 1985, OTA
conducted a videoconference between Wash-
ington, DC, and Alaska.27 Executive agencies
report small but growing use of videoconfer-
encing. In the private sector, the use of video-
conferencing is rising, especially for business
executives and key technical staff, as aware-
ness and experience builds and costs drop.28

Given the heavy time pressures on Members
of Congress and their staffs, and the substan-
tial costs associated with travel (whether by
witnesses coming to Washington, DC, or
Members going to field locations), videocon-
ferences warrant consideration as an option.
Based on current commercial charges, simple
videoconferences between two locations with
permanent studios can be arranged for $500
to $1,000 per hour, depending on the geo-
graphic distance and time of day. Costs are
expected to drop in the future, as the range
of videoconferencing options expands.

Implementation alternatives for pilot tests
of videoconferencing are straightforward,
since there is already a history of successful
demonstrations. Pilot tests could be run using
a variety of commercial services, with congres-
sional participants using existing facilities ei-
ther in downtown Washington, DC, studio lo-
cations or in the House and Senate recording

~~Ibid., pp. 9-12.
Z70TA held ~ 2.hour  Videoconference  on Mm.  29, 1985,  be.

tween Washington, DC, and Anchorage and Juneau, Alaska.
VideoConference  studio facilities and the satelli~ link were pro
vialed as a public service by ARCO Corp. Participants included
congressional staff in Washington, DC, and State and local gov-
ernment officials at the Alaska locations.

z~see for example, Gordon Heffron, ‘‘Teleconferencing
Comes of Age,’ IEEE Spectrum, October 1984, pp. 61-66; “Vid-
eoconferencing:  No Longer Just a Sideshow, ” Business Week,
Nov. 12, 1984, pp. 116-120; Susanna  Opper and A. David Boom-
stein, “Video Teleconferencing–Corporations Conquer Dis-
tance, ” Computer Decisions, Nov. 15, 1984, pp. 62-68; Earle
Adarns, “Videoconferencing via Voice and Data Circuits, ” Tel-
excommunications, February 1985, pp. 119a-120a; “Videocon-
ference ‘Co-op’ Looks Like Key to Success, ” Data Communi-
cations, April 1985, pp. 60-64; M. Fentress Hall, “Case History:
Video Teleconferencing at NASA,”’ Telecommunications, June
1985, pp. 80-80c; and John Tyson, “Cutting Costs, Boosting
Productivity: It’s Happening Slower Than Predicted, But Vid-
eoconferencing  Use Is Increasing in Business Today, ” Sate)-
Iite Communications, November 1985, pp. 39-42.

studios. The technical and cost aspects of pos-
sible videoconferencing pilot tests could be
worked out by congressional support office
staff, in consultation with commercial ven-
dors. The subject matter of the pilot tests pre-
sumably would be largely up to the participat-
ing committees or subcommittees, who could
be invited to identify a list of oversight topics
where face-to-face input from and discussion
with out-of-town persons would be helpful.
Hopefully, the pilot tests actually conducted
would be those with a favorable benefit/cost
ratio, that is, where the actual costs of the
videoconference would be significantly less
than the costs of travel and related expenses
for witnesses.

With respect to computer conferencing, the
commercially available options are even more
diverse, geographic location is not a constraint
as long as the participants have a computer
terminal with a communications link, and cost
is minimal (e.g., $10 to $30 per connect hour).29

Computer-conferencing could have across-the
board applications in Congress, but particu-
larly with respect to legislative and oversight
functions. Computer-conferencing makes it
possible for Members and staff to establish on-
going “electronic discussions or meetings”
with interested persons around the country.
Computer-conferencing is becoming more fea-
sible as the number of congressional offices
and interested citizens with computer termi-
nals increases.

Another option to encourage computer-con-
ferencing would be to ensure that House and
Senate computers (and perhaps executive
agency computers) are technically compatible.
This could be viewed as an extension of exist-
ing electronic mail capabilities. Apparently, at

‘See for example, C. Jackson Grayson, Jr., “Networking by
Computer, ” The Futurist, June 1984, pp. 14-17, and, in gener-
al, the special section on “Networking,” pp. 9-23; Dennis Liv-
ingston, “Computer Conferencing,”  IXWumition,  July 15, 1984,
pp. 11 lff; Alex Czajkowski  and Sara Kiesler,  “Computer-Me-
diated Communication, ” National Forum, summer 1984, pp.
31-34; Richard T. Rodgers, “ABAlnet: A User’s Report, ” Le-
gal Economics, May/June 1985, pp. 48-49; Andres Llana  Jr.,
“Get Face-to-Face With Efficient Business Communications,’
Communication Age, August 1985, pp. 32-33; and “PARTICI-
PATE: The Advanced Computer Teleconferencing System, ”
Participation Systems, Inc., no date.
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present, most House office computers can
communicate electronically among themselves,
but not with Senate or executive branch of-
fice computers. Nor can many Senate office
computers communicate. Removal of these
technical barriers would presumably encour-
age congressional computer-conferencing.

Some illustrative topics for computer-con-
ferencing include:

obtaining comments on draft legislation;
exchanging ideas on possible new legis-
lative and oversight initiatives;
identifying possible subjects for congres-
sional committee oversight;
keeping track of key trends and issues
relevant to committee oversight juris-
diction;
keeping track of key trends and issues in
specific geographical and/or subject areas;
obtaining comments on draft committee
oversight or legislative reports;
exchanging ideas on implementation of
public laws;
keeping track of agency performance;
monitoring research results relevant to
committee jurisdiction; and
monitoring key meetings, conferences,
and activities that may be of interest.

Again, a series of congressional pilot tests
or demonstrations appears to be a reasonable
way to proceed, in order to flesh out the bene-
fits, costs, and possible pitfalls. Any such tests
could benefit from the substantial body of pri-
or research on computer conferencing.30

10~e, for exmple,  the speci~  section on ‘‘person-to-person
Networks, ” Bulletin of the American Society for Information
Science, June 1978, pp. 9-23, including articles by Murray Tur-
off, “The E IES Experience: Electronic Information Exchange
System”; Starr Roxanne  Hiltz,  “Controlled Experiments With
Computerized Conferencing”;  Peter Johnson-Lenz, et al., “How
Groups Can hlake  Decisions and Solve Problems Through Com-
puterized Conferencing”:  and Jacques Vallee, et al., “Computer
Conferencing:  The Itlanagement  Issues. ” Robert Johansen,  Jac-
ques Vallee,  and Kathleen Spangler, Electrom”c Meetings (Read-
ing, MA: ,+\cidison-I!rc’sle~’, 19’79); Elaine H. Kerr and Starr Rox-
anne Hiltz.  [’c)n]puter-~lfediated  Communication Systems:
Status and  ~;talu:](ion  (New York: Academic Press, 1982); Starr
Roxanne  I{iltz, (~nlirw Communities: .4 Case Stud-v of the Of-
fice of the F’uturc  (Nor-wood, NtJ: Ablex  Publishing, 1984); Starr
Roxanne  Ililtz and %Iurrav Turoff,  “Structuring Computer-Me-
diated Communic:ition  Systems to Avoid Information Over-
load, ” Januar~  1 W 1; Robert Johansen and Christine Bullen,

Electronic Tracking of Agency
and Executive Actions

Congress frequently requests or directs
cific agency actions through public law,
through authorizations, appropriations,

spe-
and
and

oversight hearings and reports. To a signifi-
cant degree, monitoring of agency compliance
with congressional requests or directives is on
an exception basis, given the large volume of
items and competing demands for congres-
sional attention. The potential for computer-
assisted monitoring seems significant, both for
tracking: 1) agency compliance with specific
actions mandated by Congress; and 2) signif-
icant agency action bearing on the intent and/
or effects of legislation. The House Informa-
tion Systems Office has already implemented
one such system—for tracking receipt of legis-
latively mandated reports to Congress.31

A variety of pilot tracking applications
could be developed. Each participating com-
mittee or subcommittee could identify and de-
velop a list of key agency action items man-
dated by law or other congressional action
within the committee’s jurisdiction. These
items could then be put into a computer pro-
gram that would automatically flag items
when due and note their status as being “on
schedule, ” “overdue,” “rescheduled,” “un-
known, ” and so forth, based on either direct
electronic agency input or committee staff in-
put derived from agency submissions. The re-
sults of this tracking process could provide one
basis for committee oversight of trouble spots
and overall agency performance, investigation
of any areas of serious noncompliance, reeval-
uation of action items whose utility may have
passed or been misjudged from the beginning,
and, indeed, commendation for exemplary
agency performance in carrying out congres-
sional intent.

“What To Expect From Teleconferencing, ” }lar~rar~ Z3USineSS
Review,  Nlarch-April  1984, pp. 4-10; Starr Roxanne  Hiltz, “Com-
puter Networking Among Executives: A Case Study of the
White House Conference on Productivity, ” June 1984; Robert
M. Fano, “(’~mputer-hled  iated Communication, ” IEEE  Tech-
nology d Societ~’  .Ilagazine, March 1985, pp. 3-6; and Edward
G. Canning. “Mm-e Uses for Computer Conferencing,  ” EDP
Anal-vzer,  August 198,5.

IBoyd  Alexander, Ilouse Information Systems Office, let-
ter to Fred \$’ood of OT.4,  Nov. 15, 1985.
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Finally, a computerized tracking system form of early warning of possible emerging
could be devised to help participating commit- problems and issues that warrant congression-
tees and subcommittees monitor key trends al attention, but otherwise might escape the
and developments, including agency activities, notice of the traditional oversight process.
relevant to their jurisdiction. This could be a
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Appendix A

Other Issues

The fo l lowing issues are not within the primary
focus of  this  report .  Some are addressed in related
OTA reports or studies. All warrant congressional
a t t e n t i o n ,

Electronic Communications Security
and Privacy

The importance of technical, administrative, and
legal measures to maintain computer security was
discussed earlier. Equally important is the secu-
rity of the communication lines and networks used
to transmit information between and among com-
puters, terminals, and the like. Privacy (as well as,
potentially, national security) can be compromised
if either computer or communications security is
breached.

In a related, prior study entitled Federal Gov-
ernment Information Technology: Electronic Sur-
veillance and Civil Liberties (October 1985), OTA
found that many new electronic communication
technologies are ambiguously covered or not cov-
ered at all by existing privacy law. For example,
existing law offers little or no protection against
interception of electronic mail, data communica-
tion between computers, and digital transmission
of video and graphic images. OTA also found that
about 25 percent of Federal agency components
use or plan to use electronic surveillance technol-
ogies, many of which also are not clearly covered
by existing law. One of several options available
to Congress is to amend Title III of the Omnibus
Crime Control and Safe Streets Act of 1968, the
approach taken in H.R. 3378 and S. 1667, the Elec-
tronic Communications Privacy Act of 1985. See
OTA’s report for further discussion. Although
there is no immediate technical answer to protec-
tion against electronic surveillance, technical
options are being addressed in a separate OTA
study, New Communications Technology: Impli-
cations for Privacy and Security (forthcoming in
late 1986).

Electronic Record Systems Privacy

The privacy of information stored in Federal
Government record systems is protected in part
by the same measures used to provide computer
and communications security. However, these
measures are directed against unauthorized access

or misuse and abuse by authorized users. With re-
spect to Federal record systems, new kinds of au-
thorized uses (e.g., computer matching of records
in two or more Privacy Act record systems, use
of the social security number as a de facto nation-
al electronic identifier) far exceed those envisioned
when Congress enacted the Privacy Act of 1974.
While information technology offers many new op-
portunities to improve the efficiency of govern-
ment recordkeeping and help prevent and detect
fraud, waste, and abuse, the technology also pre-
sents new possibilities for inappropriate use or
abuse of personal information. Relevant trends, is-
sues, and policy options are discussed in OTA’s
forthcoming 1986 report entitled Federal Govern-
ment Information Technology: Electronic Record
Systems and Individual Privacy.

Office Automation Impacts and Issues

This study considered office automation technol-
ogies-such as word processing, electronic mail,
and optical disks-to the extent such technologies
are subsumed within information technology man-
agement or IRM. However, office automation also
is likely to have very specific impacts in areas such
as the number, type, and content of office jobs; or-
ganizational structure; quality of worklife; and em-
ployee health and safety. These have been compre-
hensively studied in a December 1985 OTA report
entitled Automation of America Offices.

Institutional Change in Federal
Information Technology Management

and Policymaking

Over the last several years, a growing number
of Members of Congress, industry leaders, and re-
searchers have concluded that institutional change
is needed in addition to legislative action and
policy guidance on specific issues. Institutional
change can itself focus on specific areas, such as
strengthening the roles of the National Bureau of
Standards and the National Security Agency in
information systems security (see ch. 4), or estab-
lishing a new Data Protection Board or Privacy
Protection Commission’ to oversee Privacy Act
implementation (see extensive discussion in OTA,

‘See H.R. 1721, the Data Protection Act of 1985.
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Electronic Record Systems and Individual Pri-
vacy, forthcoming 1986).

Institutional change can also focus on a broader
range of issues. Options not considered in this
study but deserving attention include:

upgrading the Information Policy Branch of
the Office of Management and Budget’s Of-
fice of Information and Regulatory Affairs;
reestablishing an Office of Telecommunica-
tions Policy (or the equivalent, e.g., an Office
of Federal Information Policy) in the Execu-
tive Office of the President as a separate of-
fice or perhaps as part of the Office of Science
and Technology Policy;2

establishing an Institute for Information
Technology Research and Innovation (or the
equivalent) in the executive branch (see re-
lated discussion in ch. 3);3

combining roles and resources from several
agencies Lg., the Office of Management and
Budget, the General Services Administration,
the National Bureau of Standards) into a new
Federal information management agency; and

‘See, for example, H.R.  642, the Telecommunications Policy Coordi-
nation Act of 1985.

‘See, for example, H.R. 744, the Information Science and Technolo-
gy Act of 1985.

● creating a new study commission on national
information technology and policy issues.4

International Information Management
and Policy

While this study focuses on national-and even
more narrowly, Federal-information technology,
management, and policy trends and issues, infor-
mation technology knows no boundaries. The in-
ternational flow of information over computerized
data, voice, and video networks is essential to the
national economy, international trade and diplo-
macy, and national security. Canada, Japan, and
many European nations have well-developed na-
tional information policies, and many other na-
tions are establishing such policies. Therefore, U.S.
policymakers need to consider the international
implications of domestic management and policy
initiatives on information technology.5

‘See S. 786, the Information Age Commission Act of 1985. Also see
the proposal of the Association of Data Processing Service Organiza-
tions for a “Temporary National Information Committee, ” and the
“Panel on National Information Issues” formed by the American Fed-
eration of Information Processing Societies.

5A separate OTA study on International Competition in the Services
Industries (forthcoming 1986) is examining technical, trade, and pol-
icy issues involving data processing and information services, comput.m
software, and telecommunications.
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OTA Federal Agency Data Request

After reviewing all available sources of informa-
tion on Federal use of information technology,
OTA determined that important information was
not available in certain areas critical to the OTA
assessment. To meet the need for additional infor-
mation, OTA drafted a request for current agency
data covering the areas in which information was
lacking or incomplete. The draft request was re-
viewed by congressional staff of interested com-
mittees, and then pretested in four agencies—the
Energy Information Administration (Department
of Energy), the Food and Nutrition Service (De-
partment of Agriculture), the Office of the Assis-
tant Secretary for Postsecondary Education (De-
partment of Education), and the Veterans Admin-
istration. Based on the results of the pretest, the
data request was revised. (See attachment 1 for
portions of the final, revised data request relevant
to this report).

In April 1985, the data request was sent to the
13 cabinet-level agencies and 20 selected subcabi-

net agencies (see attachment 2) with a turnaround
time of 5 weeks. Sufficient copies were provided
for each of the subcomponents of the cabinet agen-
cies. Agencies were informed that no new data col-
lection was to be conducted. An OTA staff mem-
ber was identified who could be contacted to
provided clarification where necessary.

All agencies that were sent the request provided
a response, although the responses varied in com-
pleteness and quality. A total of 142 agency com-
ponents provided information. While many of the
agencies provided responses well within the time
allotted, the completion time for the entire request
(142 agency components) was approximately 2
months. The data provided were compiled by OTA
staff and appear as appropriate throughout the
report.

A draft copy of the OTA report was provided
to each of the participating agencies for review and
comment.
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A t t a c h m e n t  1

OTA FEDERAL AGENCY DATA REQUEST

INFORMATION

A . P l e a s e  p r o v i d e  t h e  f o l l o w i n g
f i s c a l  y e a r s  1 9 7 5  ( a c t u a l ) ,  1 9 8 0
( p l a n n e d ) .

Technology ( n u m b e r  o f  u n i t s

1.

2.

3.

4.

mainframe computers--
a)systems

TECHNOLOGY MANAGEMENT

t e c h n o l o g y  d a t a , t o  t h e  e x t e n t  a v a i l a b l e ,  f o r
through 1984 (actual by year), and 1985

1975 1980 1981 1982 1983 1984 1985

in use by year)

b)central  processing u n i t s —  — —  — —  —

t e r m i n a l s  f o r  m a i n f r a m e
c o m p u t e r s

m i c r o c o m p u t e r s  ( u s e
( G S A  d e f i n i t i o n * )

t e l e p h o n e s

B . P l e a s e  p r o v i d e  a copy  o f  your  agency ’ s  m o s t  r e c e n t  5 - y e a r  p l a n  a n d  a n y

o t h e r  c u r r e n t  p l a n n i n g  d o c u m e n t  f o r  I n f o r m a t i o n  t e c h n o l o g y  ( e . g . ,  a u t o m a t e d
d a t a  p r o c e s s i n g ,  m i c r o c o m p u t e r s ,  a n d  t e l e c o m m u n i c a t i o n s ) .

c. For your agency’s mainframe computers (i.e., major system acquisitions),
please provide data, to the extent available, on the average age (in
years/months) of operating mainframes and average procurement time (in
years/months) of mainframes purchased in 1975, 1980, and 1984 (by year).

1975 1980 1984

Average age

Average procurement time

D.- Please list the major factors that are affecting (e.g., increasing or
decreasing) the average procurement time for mainframe computers.

*The GSA definition of microcomputer is: Any microprocessor-based work
station capable of independent use--including stand-alone and networked
“personal computers,” “professional computers,” “intelligent terminals,” word
processors, and other similar devices --costing less than $10,000 per unit, but
excluding peripherals and separately purchased software.
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E.
has used, is using, or is planning

T e l e c o n f e r e n c e  n g
(l-way video, 2-way audio)

(2-way video)

Videotext
Cable television
Interactive cable TV
Expert systems/artificial

intelligence
Electronic mail
Voice mail
Optical disks

Yes

of the following technologies your agency
to use:

Use
No

Current Use
Yes No

Planned Use
Yes No

F. For any technologies checked “yes” in question E above, please describe,

participants), location(s), date(s), costs, and results (or evaluation).
Please provide a copy of any written reports on these uses.

G. Has your agency conducted one or more information security risk analyses
of computer/telecommunications systems since 1980? Yes No If yes,
please provide data, if available, on the number of risk=alyse=onducted
per year for the fiscal years 1980 and 1984. Please provide data, if
available, on the average and high/low cost per risk analysis by year. Please

provide a copy of your agency’s three most recent computer (and
telecommunications) security risk analyses.
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H . Please indicate which, If any, of the following or other security
techniques are used  by your agency for protection of sensitive unclassified
Information.*

Applications screening (i.e.,
management certification)

Personnel screening
Audit software (i.e.,

audit trails)
Restrictions on dial-up access
Password controls on access
Encryption
Back-up hardware
Back-up of key data files
Physical security for hardware
Other

Yes No If Yes, for what % of systems that
process sensitive unclassified
information?

%

I. Does your agency have an explicit information security policy for
microcomputer users? Yes No ● If yes, please attach a copy of your
agency’s security policy for microcomputers.

J. P l e a s e  i n d i c a t e  w h i c h ,  i f  a n y ,  o f  t h e  f o l l o w i n g  h a v e  p r o v i d e d  y o u r  a g e n c y

w i t h  a s s i s t a n c e  i n  d e v e l o p i n g  s e c u r i t y  p l a n s  a n d  p o l i c i e s  d u r i n g  f i s c a l  y e a r s
1 9 8 3 ,  1 9 8 4 ,  o r  1 9 8 5 ,  a n d  t h e  d a t e  a n d  n a t u r e  o f  t h i s  a s s i s t a n c e .

Yes

OMB
GSA
NBs
NSA
DOD Computer Security Center —

Other Federal (specify)
Private contractor (specify) —

Other non-Federal (specify) —

No If Yes, provide date and describe
nature of assistance

*Sensitive unclassified information: information collected, maintained,
and/or disseminated by an agency that is not classified but whose unauthorized
release or use could compromise or damage privacy or proprietary rights,
critical agency decisionmaking, and/or the enforcement or implementation of
public law or regulation under which the agency operates.



181

K. Does your agency have a contingency plan for handling disruption of your
major mainframe computer systems by external factors, (e.g., electric power
f a i l u r e ,  d a t a  n e t w o r k  I n t e r r u p t i o n ,  n a t u r a l  d i s a s t e r ,  s a b o t a g e ) ? Y e s
No . I f  y e s ,  p l e a s e  p r o v i d e  a  c o p y .

L. Please provide data, to the extent available, on your agency’s funding and
staffing (in full-time equivalents) for computer and communications security
for f i s c a l  y e a r s  1 9 7 5  a n d  1 9 8 0  t h r o u g h  1 9 8 5 .

1975 1980 1981 1982 1983 1984 1985— —  — —  — —

Funding (current dollars) — —  — — .  — .

Staff (full-time equivalents) — —  — . —  . —

M. Does your agency have an established procedure for tracking and analyzing
computer-related crime in your agency? Yes No . If yes, please
describe in detail. In either case, please provide your agency’s best
estimate, to the extent feasible, of the number and type of compute-related
crimes for 1984; indicate whether the perpetrator was an agency employee, a
Federal employee from another agency, a Federal contractor employee, or a
person not associated with the Federal Government; indicate whether criminal,
civil, and/or administrative proceedings were initiated; and provide the
results thereof.

N. Does your agency have an established policy on employee access to agency
computers (e.g., what employees are authorized to access which computers)?
Yes No . If yes, please describe in detail, Including a description
of the criteria on which determinations of employee authorizations are
based. Does the policy extend to employee access to microcomputers?
Yes No . If yes, please provide details.
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PUBLIC INFORMATION

A . Please provide budget, staffing, and activity data, to the extent .

available, for fiscal years 1980 and 1984 (actual by year), 1985 (projected),
and 1986 (anticipated) for your agency’s public information activities,
defined to include:

1. Printing and publishing (e.g., number of titles, total copies, total
pages, fee or free). Break out in-house, contractors, etc.

2. Public affairs (e.g., number of conferences, seminars, and/or
workshops on information dissemination and public access and
awareness of agency information)

3. Libraries and information centers (e.g., number of libraries,
number of information centers or clearinghouses). Break out
in-house, contractors, etc.

4. Statistical activities (e.g., number of surveys, average sample
size). Break out in-house, contractors, etc.

B. Has your agency compiled any data or conducted or sponsored any studies on
the Impact of any changes in your public information acclivities on user
groups, agency clients, and/or the general public? Yes No If yes,
please provide copies of such materials. If no, please describe plans to
compile such data or conduct or sponsor such studies.

c. Does your agency have a directory or catalog of your public information
activities and produces? Yes No . If yes, please provide copies. If
no, please describe any plans to compile such a directory or catalog.

D. Does your agency make available or disseminate any public information In
electronic format (e.g., computer tape or disk, direct electronic)?
Yes No . If yes, please provide further details below. If no ,  p lease

describe any plans co disseminate electronically.

E. For each specific public information product (e.g., report, data base,
statistical series) available in electronic format, please provide the
following information, to the extent available:

1. Name of public information product and startup date
2. Statutory or regulatory authority or requirement, if applicable
3. Brief description of product (e.g., size and contents of data base)
4. Type of electronic format (e.g., computer tape or disk, direct

electronic, dial-up access)
5. Information available: directly from Government agency, from

Government contractor, from commercial vendor, or combination
(please specify)

6. Number of users per year for fiscal year 1984
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7. Type of users i f  known (e.  g. ,  general  public,  universi ty

r e s e a r c h e r s ,  l i b r a r i e s , State/local governments, business
corporations, public Interest groups, trade associations)
with percentage of 1984 total use by type of user

8. Fee schedule (e.g., free, subscription, one-time use fee) and
typical charges

9. Currently available in paper form? Yes No If yes, what
is the cost? If no, was the product previously available in
paper form, and if so, what did it cost and when was it terminated?

10. If your agency is providing public information In electronic format
Instead of paper format, please list and discuss the reasons why
(e.g., comparative cost, user preference, competing products)

F. Has your agency conducted or sponsored any studies on the impact of
p r o v i s i o n  o f  p u b l i c  I n f o r m a t i o n  i n  e l e c t r o n i c  f o r m ?  Y e s No I f  y e s ,
p l e a s e  p r o v i d e  c o p i e s  o f  s u c h  s t u d i e s . I f  n o ,  p l e a s e  d e s c r i b e  a n y  p l a n s  t o
c o n d u c t  o r  s p o n s o r  s u c h  s t u d i e s .

G. Does your agency have any specific policies or procedures on provision of
public Information (e.g., with respect to fee schedules, cost recovery,
contracting out, mode of access, private sector provision)? Yes
No . If yes, please provide a copy.

H. Does your agency conduct activities designed to increase public awareness
o f , access to, or use of your public information? Yes No If yes,
please list and describe these activities. If no, please describe any plans
to conduct such activities.

I . Does your agency make any use of remote printing or printing-on-demand
technology (e.g., printing out copies of reports only as requested and/or at
remote, decentralized locations)? Yes No . If yes, please provide
detailed information on the specific use extent use, location(s), and
c o s t . If no, please describe any plans to use such technology.
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COMPUTER-BASED DECISION SUPPORT

A . Does your agency use computer-based modeling (including simulation) to
support agency activities and programs (including decisionmaking on Federal
Government policies and programs within your agency’s jurisdiction)? Yes
No . If yes, please provide the detailed information below.

B. Does your agency have a directory of modeling applications within your
agency? Yes No . If yes, what is the format of the directory (e.g.,
paper, microfiche, on-line electronic, computer tape)? If the directory is in
paper or microfiche format, please provide a copy (paper preferred).

c. Does your agency have a clearinghouse or other central reference point
(e.g., a person or organizational unit that maintains current information)
about modeling applications? Yes No . If yes, please identify the
clearinghouse (or person’s) name, location, and telephone number.

D. Does your agency have procedures or policies on the availability of
modeling details (e.g., structure, assumptions, input data) to the public?
Yes No .  To Congress?  Yes No . If yes, please provide a
copy of such procedures or policies.

E. Has your agency conducted or sponsored any studies on the impact or use of
modeling to support agency decisionmaking? Yes No . If yes, please
provide copies of such studies.

F. Please est imate the total  number of  modeling applicat ions used in 1984,
and list the 10 areas of application (e.g., estimate air pollution levels,
project future level of Medicare/Medicaid beneficiaries, simulate climatic
change) with the heaviest use.

1984 total applications
10 heaviest areas of application:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10*
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G. Please indicate which, if any, of the following computer-assisted decision
analytic techniques your agency Is using or is planning to use:

Current Use Planned Use
Yes No Yes No

Spreadsheet software (e.g.,
Lotus 1-2-3, VisiCalc)

Forecasting techniques (e.g., Delphi)

Quantitative decision analytic
techniques (e.g., linear
programming, queuing analysis,
systems analysis, critical path
analysis)

Quantitative decision analytic
techniques with judgmental input
(e.g., decision trees, subjective
probability, multi-attribute
utility)

D e c i s i o n  c o n f e r e n c e  t e c h n i q u e s
( e . g . ,  i n t e r a c t i v e  u s e  o f  c o m p u t e r
a s s i s t e d  a n a l y t i c a l  t e c h n i q u e s  b y
d e c i s i o n m a k e r s  i n  g r o u p  s i t u a t i o n )

E l e c t r o n i c  v o t i n g  t e c h n i q u e s  ( e . g . ,
c o n s e n s o r )

C o m p u t e r - c o n f e r e n c i n g  f o r  d e c i s i o n
a n a l y s i s

O t h e r

H. For any techniques checked “yes” in question G above, please describe, to
the extent feasible, the specific technique, application(s), user(s), costs,
and results (or evaluation). P l e a s e  p r o v i d e  a  c o p y  o f  a n y  w r i t t e n  r e p o r t s  o n
t h e s e  u s e s .
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I . Does your agency have the following:

Yes No

Directory of decision analytic techniques
Clearinghouse of decision analytic techniques
Decision analytic support center

If yes to any of the above, please provide copies of relevant
descriptive documents and the names, locations, and telephone
numbers of knowledgeable persons. If no to all of the above,
please describe any plans to initiate such activities.

J. Has your agency conducted or sponsored any studies on the impact of using
decision analytic techniques to support agency decisionmaking?
Yes No . If yes, please provide copies of such studies.
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A t t a c h m e n t  2

C a b i n e t  D e p a r t m e n t

F e d e r a l  D e p a r t m e n t s  a n d  A g e n c i e s

Number of Agency
Componen t s  Respond ing

A g r i c u l t u r e
Commerce
D e f e n s e
E d u c a t i o n
E n e r g y

H e a l t h  a n d  H u m a n  S e r v i c e s
H o u s i n g  a n d  U r b a n  D e v e l o p m e n t
I n t e r i o r
J u s t i c e
L a b o r
S t a t e
T r a n s p o r t a t i o n
T r e a s u r y

I n d e p e n d e n t  A g e n c i e s

25
17
14
2 (agency-wide)

rest of agency)
9
1 (agency-wide)
9

13
8
1 (agency-wide)

11
9

Subtotal 122

C o m m i s s i o n  o n  C i v i l  R i g h t s
C o n s u m e r  P r o d u c t  S a f e t y  C o m m i s s i o n
E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y
E q u a l  E m p l o y m e n t  O p p o r t u n i t y  C o m m i s s i o n
F e d e r a l  C o m m u n i c a t i o n s  C o m m i s s i o n
F e d e r a l  E l e c t i o n s  C o m m i s s i o n
Federal  Emergency Management  A g e n c y
Federal Reserve System
Federal Trade Commission
General Services Administration
National Aeronautics and Space Administration
National Archives and Records Administration
Nuclear Regulatory Commission
Securities and Exchange Commission
Selective Service System
Small Business Administration
Arms Control and Disarmament Agency
U.S. Information Agency
Agency for International Development
Veterans Administration

Subtotal

TOTAL

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2 0
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Appendix C

List of Contractor Reports

Copies of the following contractor reports com-
pleted in support of this assessment are available
from the National Technical Information Service,
5285 Port Royal Road, Springfield, VA 22161,
(703) 487-4650.

1.

2.

3.

4.

Rex V. Brown, Personalized Decision Analy-
sis As An Expert Eli-citation Tool: An In-
structive Experience in Information Security
Policy (Feb. 25, 1985); A Brief Review of Ex-
ecutive Agency Uses of Personalized Decision
Analysis and Support (Mar. 14, 1985); Se-
lected Applications of Computer-Aided Deci-
sion Analysis (May 10, 1985); and Decision
Analysis As a Tool of Congress (May 10,
1985), all prepared for OTA by Decision Sci-
ence Consortium, Inc.
Stephen Frantzich, Congressional Applica-
tions of Information Technology, prepared for
OTA by Congressional Data Associates, Feb-
ruary 1985.
Henry H. Hitchcock, Lisa Heinz, and Joseph
F. Coates, Scenarios of Five Federal Agencies
(1991-95) As Shaped By Information Technol-
ogy, prepared for OTA by J.F. Coates, Inc.,
June 21, 1985.
Kenneth L. Kraemer, John Leslie King, and
David G. Schetter, Innovative Use of Infor-
mation Technology in Facti”tating Public Ac-
cess to Agency Decisionmaking: An Assess-
ment of the Experience in State and Local

50

6.

7.

8.

9.

Governments, prepared for OTA by the Irvine
Research Corp., March 1985.
John C. Kresslein, A Comparative Review of
Information Technology Management Prac-
tices in Selected State Governments, prepared
for OTA by the Institute of Information Man-
agement, Technology and Policy, College of
Business Administration, University of South
Carolina, December 1984.
Karen B. Levitan, Patricia D. Barth, and Di-
ane Griffin Shook, Agency Profiles of Civil
Liberties Practices, prepared for OTA by the
KBL Group, Inc., Dec. 28, 1984.
Charles R. McClure and Peter Hernon, Fed-
eral Government Provision of Public Informa-
tion: Issues Related to Public Access, Tech-
nology, and Laws/Regulations, prepared for
OTA by Information Management Consul-
tant Services, Inc., Dec. 28, 1984.
Robert Miewald, Keith Mueller, and Robert
Sittig of the University of Nebraska-Lincoln,
State Legislative Use of Information Technol-
ogy in Oversight, prepared for OTA, January
1985.
Sanford Sherizen, Federal Computers and Tel-
ecommunications: Security and Reliabihty
Considerations and Computer Crime Legisla-
tive Options, prepared for OTA by Data Secu-
rity Systems, Inc., February 1985.
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Appendix D

Other Reviewers and Contributors

Ralph W. Adams
National Security Agency

Margaret Alter
Internal Revenue Service

Gerald Barney
Global Studies Center

Roger G. Barry
University of Colorado

Danny J. Boggs
U.S. Department of Energy

Alden Bryant
Earth Regeneration Society

Daniel Burk, Esq.
Cadwalader, Wickersharn, & Taft

Center for Climatic Research
University of Wisconsin:

Reid A. Bryson
John Kutzbach

Bob Chen
University of North Carolina and National

Academy of Sciences

Congressional Research Service:
John Justus
Dan Melnick
Sandra Milevski
Fred Pauls
Harold Relyea

Eileen D. Cooke
American Library Association

Robert H. Courtney, Jr.
RCI

Mary Culnan
The American University

Robert E. Dickinson
National Center for Atmospheric Research

Federal Bureau of Investigation:
William A. Bayse
Stephen W.C. Holbrook
Thomas Walczykowski

Donald E. Fossedal
U.S. Government Printing Office

John J. Franke, Jr.
U.S. Department of Agriculture

General Services Administration:
Francis A. McDonough
David Mullins
Donald Page
Neil Stillman

Lindsay Grant
U.S. Department of State (ret’d)

M. Blake Greenlee
Citicorp Information Systems

Edward J. Hanley
Environmental Protection Agency

Ronald H. Hinckley
National Strategy Information Center

Diane Holt
Wesleyan University

Sherwood B. Idso
U.S. Department of Agriculture

J.E. Ingram
IBM Corp.

George Kukla
Columbia University
Robert Lamson
National Science Foundation

Alan S. Miller
World Resources Institute

National Computer Security Center:
Anne J. Cuomo
Jeff Chandler

Fred A. Newton III
Federal Emergency Management Agency

Michael Nugent
Electronic Data Systems

Hugh O’Neill
U.S. Department of Health and Human

Services (formerly)

David Plocher
OMB Watch
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Chester F. Ropelewski
National Oceanic and Atmospheric

Administration

Ralph Schofer
National Bureau of Standards

Ronald M. Scroggins
Nuclear Regulatory Commission

Jack J. Sharkey
Veterans Administration

Ollie Smoot
Computer and Business Equipment

Manufacturers Association

George Sotos
U.S. Department of Education

Patricia G. Strauch
Mead Data General

U. S. Department of Commerce:
Jimmie D. Brown
Chris Kyriazi

U. S. Department of State:
William L. Ball, III
Kenneth R. Erney

U.S. Department of Transportation:
Bradley H. Hoke
John E. Turner

U.S. Department of the Interior:
Oscar W. Mueller, Jr.
Leon W. Transeau

U. S. General Accounting Office:
Morey Chick
Harold J. Podell

U.S. Geological Survey
U. S. Department of the Interior:

Richard S. Williams, Jr.
Ethan T. Smith

Kenneth E.F. Watt
University of California at Davis

Frederic G. Withington
Arthur D. Little, Inc.

Ken Wong
BIS Applied Systems, Ltd.
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