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Chapter 2

Trends in Federal Government
Information Technology Management

SUMMARY
The Federal Government has been a major

user of information technology since the de-
velopment of the first generation of digital
computers over three decades ago. With each
new generation of technology, the govern-
ment’s computer applications have grown and
diversified to the point where, today, informa-
tion technology is vital to the performance of
agency missions and the functioning of the
government itself.

For the 142 agency components responding
to OTA’s Federal Agency Data Request, the
total number of mainframe computer central
processing units more than doubled from about
11,000 in 1980 to about 27,000 in 1985, main-
frame computer terminals more than quadru-
pled from about 36,000 to over 170,000, and
microcomputers increased (conservatively)
from a few thousand to about 100,000. In sum,
the Federal Government has amassed the
largest inventory of computer equipment in
the world, with a cumulative information tech-
nology budget conservatively estimated at
over $60 billion (current dollars) for the last
five fiscal years.

The management of Federal Government in-
formation technology has received high-level
congressional and executive branch attention
for at least the last two decades, with a new
round of studies, reports, and policy initiatives
occurring at least every 5 years or so. Man-
agement issues involving planning, procure-
ment, security, and the like must be revisited
periodically because of the dynamic nature of
the technology, among other reasons. Manage
ment approaches and policies that worked in
the first-generation, centralized computer
environment may not be effective or appropri-

ate for the decentralized computer and com-
munication environment that exists today.

Major milestones in Federal information
technology management include the:

●

●

●

●

●

●

1959 Bureau of the Budget study on the
need for automatic data processing (ADP)
leadership;
1965 Brooks Act (Public Law 89-306) es-
tablishing ADP management and procure-
ment policies;
1977 Commission on Paperwork report on
information resources management (IRM)
as a management concept;
1979 Office of Management and Budget
(OMB) Federal Data Processing Reorga-
nization Project recommending manage-
ment improvements;
1980 Paperwork Reduction Act (Public
Law 96-511) establishing centralized in-
formation technology management by
OMB and agency IRM officers; and
1983 Grace Commission report on needed
improvements in information technology
management and planning.

Major themes cutting across all of these ac-
tivities include the need for the Federal Gov-
ernment to:

●

●

●

●

be vigilant in staying abreast of advanc-
ing information technology;
conduct effective planning to identify op-
portunities where the technology can help
improve government performance;
ensure that acquisition of the technology
is cost-effective and competitive; and
manage the technology, once acquired,
efficiently and with sensitivity to the
broader implications (e.g., privacy and
security).

13
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The Paperwork Reduction Act of 1980 is
particularly significant because it was in-
tended to change information technology man-
agement practices in two fundamental ways.
First, it was intended to bring together pre-
viously disparate functions under one manage-
ment structure—specifically ADP, telecom-
munications, office automation, information
systems development, data and records man-
agement, and, possibly, printing and libraries.
Second, the act reorients the focus of informa-
tion technology management from only hard-
ware and procedures to include the informa-
tion itself, by establishing the importance of
information as a resource and the concept of
information resources management (known as
IRM).

At the present time, IRM has been only par-
tially implemented by the Federal agencies,
and it is unclear whether it will eventually be
implemented more completely throughout
government. The General Services Adminis-
tration (GSA) has just begun to carry out tri-
ennial reviews of agency IRM plans and ac-
tivities, and OMB has issued guidelines for
long-range information technology planning
and a circular on “Management of Federal In-
formation Resources. ” However, Congress
may wish to provide further guidance through
amendments to the Paperwork Reduction Act,
which has not been updated since 1980 and is
overdue for reauthorization. Some possible
congressional actions are discussed in the next
chapter.

Another recurring issue is information tech-
nology procurement. Continuing procurement
problems have been the focus of numerous
General Accounting Office (GAO) reports and
congressional hearings. Government procure-
ment is subject to multiple and possibly con-
flicting efforts to simultaneously expedite the
procurement process (e.g., through GSA’s in-
creased delegation of procurement authority),
increase the level of competition (e.g., through

congressional enactment of the Competition
in Contracting Act), and more clearly demon-
strate a significant return on investment in
information technology (as now required by
OMB).

OTA concluded that it is too early to fully
assess the overall impact of these procurement
initiatives. However, evidence available to
OTA suggests that the average age of Federal
computers has been decreasing. For example,
the results of OTA’S Federal Agency Data Re
quest indicate that the percentage of main-
frame computers under 3 years old increased
from about 30 percent in 1975 to 60 percent
in 1984. And the percentage of mainframe
computers over 6 years old decreased from
about 60 to 10 percent over the same period
of time. These results are generally consistent
with those of related GSA and National Bu-
reau of Standards studies.

As for the length of the procurement proc-
ess itself, there are few reliable indicators, and
available data are mixed. Responses to the
OTA Data Request indicated that the most
frequently reported average procurement time
for mainframe computers was 1 to 1.5 years
in both 1980 and 1984, with relatively few
procurements reported to have taken longer
than 2.5 years. These time periods may still
be excessive, but do not appear to be as lengthy
as generally perceived.

While there is a scarcity of reliable data
about the government’s ADP personnel, a va-
riety of reports and expert opinion suggest
that some agencies have serious problems at-
tracting and retaining technical staff. Differ-
ing salary levels between the government and
the private sector are the most visible cause
of such problems, although other contributing
factors include the extent to which agency
staff can work with up-to-date information
technology, and the time it takes to classify
and fill positions.
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INTRODUCTION
The first part of this chapter provides back-

ground on policy issues and trends related to
management of Federal information technol-
ogy, while the second summarizes basic data
on the extent of information technology use
in government. Later chapters will analyze
selected issues and policy options in detail.

It should be emphasized that the manage-
ment of information and technology is not an
end in itself, but rather is a tool to further the
various missions of Federal agencies. The
most important question is not how well agen-
cies use information technology, but how well
they accomplish their missions. OTA’s anal-
ysis can identify trends, suggest problem
areas, and suggest opportunities for further
exploitation of information technology tools.
Clearly though, each agency must consider
these problems and opportunities in the con-
text of its missions and circumstances.

More than three decades have passed since
digital computers were first sold commercially.
In the 1950s, the Federal Government pio-
neered many of the early uses of large-scale
data processing. The first general-purpose
data processing computer, the UNIVAC I,
was installed at the Bureau of the Census in
1951. Since that time, tremendous changes
have occurred in the technology itself, in gov-
ernment policies, and in organizations that use
information technology.

The exponential increase in the power and
economy of computers since the 1950s has
been well documented.’ As developments such
as the transistor and the integrated circuit
have been exploited, the size and cost of com-
puting machines have decreased by several
orders of magnitude, and their processing
speed and versatility have increased by simi-

‘This report will not include a primer on trends in computer
technology, because such material is readily available. See, for
example, U.S. Congress, Office of Technology Assessment, 1rI-
formation Technology R&D: Critical Trends and Issues, OTA-
CIT-268  (Washington, DC: U.S. Government Printing Office,
February 1985); and U.S. Congress, Office of Technology As-
sessment, Automation of America Offices, OTA-CIT-287
Washington, DC: U.S. Government Printing Office, Decem-
ber 1985).

lar amounts. In addition, microcomputers
burst onto the scene in the mid-1970s, chang-
ing the nature of the problems for which com-
puters could be used and spreading the con-
trol of computing technology into the hands
of more people, many without computing
backgrounds.

Networking, another major technical trend
affecting government information technology
management, is closely related to the micro-
computer explosion. The past decade has
brought substantial improvements in the ease
with which information systems can commu-
nicate with one another. Packet-switched net-
works, for example, allow fast and cheap trans-
fer of large amounts of data, usually between
larger machines far apart; for smaller ma-
chines, the local-area network (LAN) is being
used extensively to connect microcomputers
and word processors with each other and with
larger machines within an office complex. The
net effect is that it is much easier for infor-
mation systems to be decentralized, linked,
and interdependent. The management impli-
cations of this trend include the technical and
administrative challenges of designing dis-
tributed computing networks, as well as the
security considerations of increased interde-
pendence.’

While these trends in computer and telecom-
munication hardware have received a great
deal of attention, there has been an emerging
consensus in the past few years that one of the
most significant bottlenecks for expanded use
of information systems is software, the in-
structions that make information systems
perform useful tasks. The development and
maintenance of software systems are still ex-
tremely labor-intensive, and both industry and
government have begun to focus their man-
agement attention on software.3

‘See, for example, America Hidden VuInerabilities: Crisis
Management in a Society of Networks, A Report of the Panel
on Crisis Management of the Georgetown Center for Strategic
and International Studies, October 1984. Many of the security
issues are discussed in ch. 4.

‘See, for example, Office of Management and Budget, Man-
agement of the United States Government Fiscal Year 1986,
pp. 47-52.
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TRENDS IN INFORMATION TECHNOLOGY MANAGEMENT

Major Studies and Policy Actions

Many common themes can be found in the
key reports and policy measures in this area
over the past three decades-in particular, the
need to use information technology effectively
and to control the costs of that use, the need
for foresight and planning, and the need for
policy leadership and coordination. While there
has been progress since the first UNIVAC, the
pace of change in information technology, and
the evolution of organizations as a result of
its use, requires almost continuous attention
to issues of planning, effective use, procure-
ment, and policy leadership. Appendix 2A at
the end of this chapter presents some excerpts
from key studies in this area.

Public Law 89-306 (known as the Brooks
Act), enacted in 1965, was the earliest signifi-
cant congressional action affecting Federal use
of information technology. This legislation
was prompted by a concern that one supplier
(IBM) was dominating Federal automatic data
processing, and by GAO reports that agency
use of information technology was out of con-
trol and that agencies should more often pur-
chase rather than lease equipment.4 In addi-
tion, the Bureau of the Budget (BOB–now
OMB) had issued reports and guidelines call-
ing for coordination and “dynamic leadership”
in government ADP management, but GAO
and others considered BOB’s actions to be
generally ineffective.s Thus Congress, with the

‘See U.S. General Accounting Office, Survey of Progress
and Trend of Development and Use of Automatic Data Proc-
essing in Business and Management Control Systems of the
Federal Government as of December 1957, June 27, 1958; Re-
view of Automatic Data Processing Developments in the Fed-
eral Government, Dec. 30, 1960; Study of Financial Advantages
of Purchasing Over Leasing of Electronic Data Processing
Equipment in the Federal Government, Mar. 6, 1963; and Re-
view of Problems Relating to Management and Admim”stration
of Electronic Data Processing Systems in the Federal Govern-
ment, Apr. 30, 1964.

‘See Bureau of the Budget, “Report of Findings and Rec-
ommendations Resulting From the Automatic Data Process-
ing (ADP) Responsibilities Study, ” September 1958 to June
1959, and “Report to the President on the Management of Auto
matic Data Processing in the Federal Government, ” March
1965. For views of BOB’s effectiveness, see the legislative his-
tory of Public Law 89-306, U.S. Congressional and Adminis-
trative News, 89th Cong.,  1st sess., pp. 3873-3874.

leadership of Chairman Jack Brooks (D-Texas)
and the House Committee on Government
Operations, passed Public Law 89-306, which
established central control over ADP in the
Federal Government through three agencies:
the Bureau of the Budget for policy, the Gen-
eral Services Administration for procurement,
and the Department of Commerce/National
Bureau of Standards for standards and other
technical support.

In the late 1960s and early to mid-1970s, a
variety of GAO reports and congressional
oversight hearings focused on two topics rele-
vant to information technology management:
problems in the implementation of the Brooks
Act, and concerns about excessive paperwork
imposed by Federal agencies. Two important
study groups were established to help grap-
ple with these issues. In 1974, Congress estab-
lished the Commission on Federal Paperwork,
which reported recommendations on decreas-
ing the paperwork burden in 1977; and in 1977,
the President created the Federal Data Proc-
essing Reorganization Project, which issued
a report in April 1979.6 Both of these reports
cited the need for increased coordination of in-
formation collection and use in the govern-
ment, and advocated a more sophisticated,
wide-ranging style of management for infor-
mation technology. Building on these recom-
mendations, Congress passed Public Law 96-
511, the Paperwork Reduction Act of 1980.
The act joins the two goals-reducing paper-
work and improving information and technol-
ogy management-under the banner of a new
concept, information resources management
(IRM).

Information Resources Management

The IRM concept is intended to change
management practices in two fundamental

‘information Resources Management, Report of the Com-
mission on Federal Paperwork, Oct. 3, 1977 (Washington, DC:
U.S. Government Printing Office, 1977); and Information Tech-
nology and Governmental Reorganization: Summary of the Fed-
eral Data Processing Reorganization Project, April 1979.
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ways.7 First, it brings together under one man-
agement structure previously disparate func-
tions—specifically ADP, telecommunications,
office automation, systems development, data
and records management, and in some cases,
printing and libraries. The rationale behind
this integration is to adopt a management
strategy consistent with the convergence of
the technologies themselves, as well as a strat-
egy that allows for information functions to
be more comprehensively integrated, efficient,
and complementary. See figure 2-1 for a graphic
representation of this integration.

Second, IRM reorients the focus of informa-
tion systems management from hardware and
procedures to the information itself by firmly
establishing the importance of information as

‘For useful, broad-ranging discussions of information re-
sources management see the report of the Commission on Fed-
eral Paperwork, op. cit.; and F. Woody Horton, Jr., and Donald
Marchand (eds.), Information Management in Pubfic Adminis-
tration (Arlington, VA: Information Resources Press, 1982).

a resource. Proponents of IRM believe this
move is essential as organizations become
more information-intensive, because managers
must recognize the costs of collecting and
keeping information, and they must balance
those costs against the value of the informa-
tion to the organization. One of the chief pro-
ponents of the IRM concept writes:

The time has come to formalize the treat-
ment of information and deal with data as a
manageable and budgetable resource, in the
same way organizations must deal with human,
physical, financial, and natural resources.
Dealing with the information explosion piece-
meal simply is not working. Information and
data costs are increasing, and individuals and
organizations are not getting the information
they need. Instead, they are being inundated
with data to the point where the data cease
to be informative. Sophisticated information-
handling technologies, including data base
management approaches, are leading individ-

Figure 2-1 .—The Scope of Information Resources Management

--- -- .

● telecommunications
● data administration - telecommunications
● paperwork management

● technologists (personnel)

SOURCE Roger Cooley, U S Department of the Interiof
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uals and organizations into a mire of infor-
mation overload.8

In its paperwork-fighting role, the Paper-
work Reduction Act mandates the establish-
ment of a Federal Information Locator Sys-
tem so that agencies can determine whether
information they want to solicit from the pub-
lic is already available; it also requires agen-
cies to calculate the number of man-hours re-
quired for the public to fill out its various
forms, and to compile an “Information Collec-
tion Budget” for approval by OMB. In its role
as an information resources management di-
rective, the act requires that agencies desig-
nate a “senior official” to be responsible for
IRM, and that agencies review and evaluate
their information management activities. The
act established a new Office of Information
and Regulatory Affairs within OMB to man-
age both paperwork reduction and information
technology management governmentwide.

One final important consequence of the Pa-
perwork Reduction Act is its mandate for
OMB and GSA to develop a “five-year plan
for meeting the automatic data processing and
telecommunications needs of the Federal Gov-
ernment” (see ch. 3), and for OMB and GSA
to review agencies’ information management
activities at least every 3 years. GSA has just
begun to implement a plan for these reviews,
and has developed materials to help agencies
examine their own IRM activities as a first
step toward a GSA/OMB evaluation. If effec-
tive, these triennial reviews could help reveal
weaknesses and help agencies to share good
techniques. See table 2-1 for GSA’s schedule
for these reviews.

Based on OTA’s workshops and other con-
tacts with Federal agency officials, it appears
that many agency staff seem to view IRM in
one of two ways:

1. as an umbrella term, used in a wide vari-
ety of discussions about ways to improve

— —
“F. Woody Horton, Jr., “Needed: A New Doctrine for Infor-

mation Resources Management, ” p. 45, in Horton and Mar-
chand, op. cit.

‘General Services Administration, IRM Review Handbook,
FIRMR 201-19, fiscal year 1985. The handbook contains a set
of provocative questions for each aspect of an agency’s IRM
activities that are particularly helpful in assessing information
technology management practices.

Table 2-1.—Schedule for GSA Triennial Reviews

First-year agencies are those information-intensive agencies
(identified by OMB in initial review efforts) with the longest
established review programs. Second- and third-year agen-
cies are information-intensive agencies not included in the
first year. Agencies have been listed if they are large enough
to have an established IRM organization. All other agencies
are also included in the third year.

Beginning in FY 86, and every third year thereafter
Year 1 agencies:

Department of Agriculture
Department of Commerce
Department of Education
Department of Energy
General Services Administration
Department of Health and Human Services
Department of the Interior
Department of Justice
Department of Labor
Department of Transportation
Veterans Administration

Beginning in FY 87, and every third year thereafter
Year 2 agencies:

Consumer Product Safety Commission
Environmental Protection Agency
Federal Energy Regulatory Commission
Federal Trade Commission
Department of Housing and Urban Development
Interstate Commerce Commission
National Aeronautics and Space Administration
National Science Foundation
Office of Personnel Management
Department of State
Department of the Treasury

Beginning in FY 88, and every third year thereafter
Year 3 agencies:

Action
Commodity Futures Trading Commission
Department of Defense
Department of the Air Force
Department of the Army
Department of the Navy
Federal Communications Commission
Federal Emergency Management Agency
Federal Reserve System
Nuclear Regulatory Commission
Securities and Exchange Commission
Selective Service System
SOURCE: General Services Administration, IRM Review Handbook

use of information technology in govern-
ment, in many cases similar to the way
the term ADP (automatic data process-
ing) is used; or

2. as-an interesting and worthwhile concept,
but much too broad to have substantial
impact on down-to-earth problems.:o

‘“This observation is based on OTA work sessions with sev-
eral dozen executive agency officials on Oct. 25, Oct. 31, and
Nov. 2, 1984; several other OTA events that included exten-
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On the other hand, to the extent that IRM
serves as a vehicle for coordinating and ad-
dressing those down-to-earth problems–es-
sentially planning, procurement, personnel,
and prestige within the agency—it is viewed
as a useful organizational approach. As is
probably true with any new (or relatively new)
concept, as the concept moves from its guid-
ing principles through the various stages of
implementation, the broad philosophy becomes
more and more distant. Too, agency staff must
cope with the realities of resource constraints,
bureaucratic inertia, and internal and exter-
nal politics. Essentially, at the operating level
agency staffers appear to draw from IRM con-
cepts and techniques that which they find
useful. It is unclear at this early stage of im-
plementation whether this partial implemen-
tation will continue to be the case, or whether
IRM will eventually be implemented more
completely throughout government.

One of the difficulties in determining the ef-
fectiveness of the IRM concept is the wide var-
iation of problems, missions, and management
styles in the Federal Government. As an OMB
report notes:

. . . It is critical to keep in mind, however,
that information resources management is
simply a means to perform agency missions
and is not an end in and of itself. As such,
its use varies across agencies. It is a tool that
managers use to achieve objectives that often
have little or nothing to do with information
resources management. It is successful if it
enables managers to achieve those objectives
cost effectively and it is unsuccessful if it
does not. ”

sive mrticiDation  by executive agency staff; OTA staff site
visit;  to ag&cies; O-TA staff atte~damce at professional meet-
ings and seminars; and personal contacts. See also Robert Head,
“IRM and Reality,” Government Data Systems, May/June,
1984, pp. 45-46.

“Office of Management and Budget, General Services
Administration, and Department of Commerce/National Bureau
of Standards, A Fiv&Year Plan for Me4ng the Automatic Data
Processing and Telecommum”cations  Needs of the Federal Gov-
ernment, June 1985, p. 17.

Planning

The need for information technology plan-
ning has been apparent almost since the gov-
ernment began using information technology.
For example, a 1960 GAO report,

. . . call(ed) attention to the need for more posi-
tive central planning of a long-range nature
within the executive branch of the govern-
ment to promote the maximum degree of effi-
ciency, economy, and effectiveness in the
administration and management of costly
automatic data processing facilities. ’z

The Paperwork Reduction Act of 1980, as
noted above, requires OMB and GSA to de-
velop a 5-year plan for Federal Government
information technology. The act does not as-
sign specific planning tasks to agencies them-
selves, although it does include planning un-
der the general rubric of the duties of the agen-
cies’ information resource managers.

While the Federal Government has begun
to address the need for planning for informa-
tion systems, the private sector has been ac-
tively pursuing such planning as well. Busi-
nesses have also become more dependent on
information technology, and information tech-
nology management has gradually become
more visible in corporate organizations. In
fact, much of the business-oriented literature
on information technology planning focuses on
the use of computers not only to keep track
of the business, but also to provide a competi-
tive edge—for example, by enhancing the
firm’s flexibility and responsiveness, or by
helping corporate executives focus only on in-
formation that is critical for competitiveness.13

Despite what seems to have been a ground-
swell of support for information technology

“U.S. General Accounting Office, Review of Automatic Data
Processing Developments in the Federal Government, Decem-
ber 1960, p. 1.

“see, for example, the work of the Center for Information
Systems Research at the Sloan School of Management, Mas-
sachusetts Institute of Technology. Highlights include, John
Rockart, “Chief Executives Define Their Own Data Needs, ”
Kar-vard Business Review, March-April 1979; John Rockart and
A.D. Crescenzi, “Engaging Top Management in Information
Systems Planning and Development: A Case Study, ” Paper #
115 in the Center’s working paper series, July 1984.
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planning, there continues to be a consensus
that most Federal agencies do not plan as
much or as effectively as they should, and that
this is partly responsible for many problems,
and for their failure to use information sys-
tems effectively. Clearly, this situation is also
closely tied to weaknesses in many agencies’
overall planning.14

In the past few years, the demands for ef-
fective planning for Federal information tech-
nology seem to have reached a crescendo. The
Office of Management and Budget, the Gen-
eral Services Administration, and others have
strengthened their policy guidelines and is-
sued a variety of handbooks to help agencies
plan effectively for information technology
use.15 (See ch. 3 for further discussion of infor-
mation technology planning.)

Procurement

As noted above, the procurement process
has been a subject of much controversy since
the 1960s, and concerns about the way agen-
cies acquired and managed their computers
were the prime motivating force behind the
Brooks Act of 1965. Since the act was passed,
the Federal Government’s strategies for ac-
quiring and managing information technology

“This consensus can be observed throughout congressional
hearings and oversight, in many (perhaps most) GAO reports
(e.g., Continued Use of Costly, Outmoded Computers in Fed-
eral Agencies Can Be Avoided, Dec. 15, 1980; Inadequacies in
Data Processing Planning in the Department of Commerce,
May 1, 1978; Strong Centrm%wd Management Needed in
Computer-Based Information Systems, May 22, 1978; GSA
Telecommum”cations  Procurement Program Requires Compre-
hensive Planm”ng  and Management, June 11, 1984), and in a
variety of other fora (see, e.g., Robert Head, “Federal Infor-
mation Systems Management: Issues and New Directions, ” a
staff paper published by The Brookings Institution, 1982).

‘*These include volume 1 of OMB’S  Five-Year Plan for Meeting
the Automatic Data Pnxessing  and Tekwommum”cations Needs
of the l%deral Government, April 1984, which includes a primer
on information technology planning and several examples of
specific agencies’ planning processes; OMB’S Bulletin 85-12
(Mar. 29, 1985), which provides guidance to agencies on plan-
ning and requires them to submit planning documentation to
OMB; GAO’s Questions Designed To Aid Managers and Au-
d“tors  in Assessing the ADPPlanning PHXXX?S,  %Pt.  30, 1982;
and GSA’s IRM Rew”ew Handbook, fiscal year 1985, and Stra-
tegic Information R&ources  Management Planning Handbook,
February 1985. GSA has also begun a Federal IRM Planning
Support Program to provide limited assistance to agencies in
their planning process.

have been in a state of near-constant flux. Con-
gress, and especially the House Committee on
Government Operations, has continued to ex-
press concern, particularly about the use of
noncompetitive or “sole source” procurement
procedures to obtain information technology.
A 1976 oversight report by the House Com-
mittee on Government Operations concluded
that noncompetitive procurements were caused
largely by a lack of adequate justifications for
ADP acquisition, inadequate long-range plan-
ning, insufficient development and use of stand-
ards and high-level languages, failure of agen-
cies to use existing ADP resources efficiently,
and the infrequent use of functional specifica-
tions in procurement requests (rather than
more restrictive technical specifications).16

Essentially, the key aspect of information
technology that makes a fair and competitive
procurement even more difficult than other
procurements is the problem of compatibility
between old and new systems. In most cases,
new ADP technology will require modifica-
tions in system configuration, telecommuni-
cations, and especially software, that can
become intricate, lengthy, and difficult to re-
solve. Hence, beyond other considerations that
may push Federal managers toward limiting
competition in their procurements-e. g., com-
plex procurement processes, inadequate plan-
ning, personal preferences, or even corrup-
tion—managers in both the public and private
sectors tend to prefer new technology that is
as compatible as possible with existing tech-
nology to minimize disruption in the conver-
sion process.

In general, the level of frustration in imple-
menting the Brooks Act has been high, not
only for Congress, but also for the central man-
agement agencies and the mission agencies.
As one analyst observed:

Each step in developing the law and pol-
icy for ADP acquisition and management has
been tested (by congressional staff, OMB,
GSA, GAO, and by affected agencies) against

“House Committee on Government Operations, Report 94-
1746, Adm”m”stration of Public Law 89-306, Procurement of
ADPResources by the Federal Government, Oct. 1, 1976, p. 3.
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its assumed ability to produce the objectives
sought. Each applicable policy document (e.g.,
Public Law 89-306, GSA directives, NBS
standards, and OMB circulars) has met the
test of logic. Yet numerous GAO reports and
congressional committee hearings support
the conclusion that the end results have been
astonishingly ineffective. In short, the law
meets all rational tests and has not achieved
the expected gains in economy and efficiency.”

In 1984, in part as a result of some of these
frustrations, Congress passed the Competition
in Contracting Act. The act considerably
strengthens the regulations governing all pro-
curements, requires each agency to designate
a “competition advocate, ” and requires full
and open competition in as many procure-
ments as possible. Significantly, the new act
considers both “competitive negotiation” and
purchases from negotiated schedule contracts18

as full and open competition, allowing con-
tracting officers some welcomed options in an
otherwise stringent law. The act prescribes
certain exceptions that justify noncompetitive
procurements. These are:

●

●

●

●

●

●

the property or services are available from
only one responsible source;
there is “unusual and compelling urgency”;
it is desirable to award the contract to a
particular source in order to maintain the
existence of a supplier or to meet the
terms of an international agreement;
noncompetitive procurement is specifi-
cally authorized by statute;
the disclosure of the agency’s needs would
compromise national security; and
the head of the agency determines that
it is “necessary in the public interest” to
use noncompetitive procedures, and noti-

“Paul Richard Werling, Alternative Models of Organiza-
tional Reality: The Case of Pubh”c Law 89-306, doctoral disser-
tation for the University of Southern California, August 1983,
p. 9.

‘kCompetitive negotiation allows contracting officers to dis-
cuss the terms and conditions of a contract with bidders, and
to consider factors other than price in the award of the con-
tract. It is in contrast to “sealed bids, ” in which there is gen-
erally no discussion and the contract is awarded based on price
alone. Purchases from “schedule contracts” are for lower dol-
lar value items for which GSA has negotiated a government-
wide price with the vendor. These vendors and prices are usu-
ally found in GSA’s Schedule C.

fies Congress in writing 30 days before
award of the contract.

In addition, the act sets up a special procedure
to resolve disputes between agencies and ven-
dors of ADP equipment. Under this procedure,
the Board of Contract Appeals at GSA is
given authority to suspend procurement au-
thority if necessary, and to issue a decision on
the protest within 45 working days after the
protest is filed.19

The Competition in Contracting Act is also
having a direct and immediate effect on GSA,
where an effort is under way to rewrite the
procurement regulations to conform with the
act. In addition, GSA has been attempting for
several years to simplify procurement proce-
dures. For example, GSA recently combined
its primary guidance on information technol-
ogy procurement into a 100-page” document,
the Federal Information Resources Manage-
ment Regulation. Also, in recent modifications
of procurement guidelines, GSA has continued
a key trend to decentralize procurement au-
thority to the agencies and try to minimize
GSA’s centralized procurement role.

Agencies have blanket authority to procure
ADP hardware without GSA approval when
the cost is below certain thresholds (see table
2-2). GSA evaluates the procurement practices
of agencies and occasionally raises or lowers
their thresholds for delegation of procurement
authority, based on performance in executing
effective procurements and maximizing com-
petition. Finally, in late 1985, GSA announced

——. .. ——-—
“The act also provides for a general procurement protest

system that can be ustxl  for all contracts, although vendors can-
not protest using both systems. It is this more general protest
system that has been so controversial since the act was passed.
It gives the Comptroller General authority to decide protests
(normally within 90 working days of filing). OMB and the At-
torney General argued that giving the Comptroller General such
authority was a violation of Constitutional separation of powers
because GAO is an arm of the legislative branch. Attorney Gen-
eral Meese initially instructed executive agencies not to com-
ply with the act, but backed down after a U.S. District Court
decision upheld the act, and a congressional committee voted
to cut off procurement funds for the executive branch if they
did not comply. The court decision is being appealed to the third
U.S. Circuit Court of Appeals. (Myron Struck, “Meese Averts
Showdown on GAO Contract Power, ” Washington Post, June
5, 1985.)
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Table 2-2.—Thresholds Below Which Agencies May Procure Information Technology
Without a Specific GSA Delegation of Procurement Authority (DPA) (FIRMR Part 201.23)

Competitive Sole source Schedule

ADPE . . . . . . . . . . . . . . ..$2.5 million (purchase price) $250,000 (purchase price) $300,000 (purchase price)
$1.0 million (annual rental) $100,000 (annual rental) (whether leased or purchased)

Software . . . . . . . . . . . . .$1 million (total procurement) $100,000 (total procurement) Maximum order Iimitationa

ADPE maintenance . . ..$1 million (annual charges) $100,000 (annual charges) Maximum order Iimitationa

Commercial ADP
services . . . . . . . . . . ..$2 million (annual charges) $200,000 (annual charges) $2 million (if competitive)

$200,000 (if sole source)
ADP support services . . —Authority is granted for all acquisition actions—
avarles according to the particular contract Or product.
NOTE” DPA thresholds were Increased under FPR Temixxarv Regulation 71 to these levels and were permanently codif!ed via FIRMR Amendment 4, effective Oct. 1, 1985
A D P E  =  A u t o m a t i c  D a t a  P r o c e s s i n g  E q u i p m e n t  -

SOURCE General Services Administration.

a new program, “Go for 12, ” whose goal is to
help other agencies get computers delivered
within 12 months after budget approval. GSA
is developing the details of the program in co-
operation with selected Federal agencies.20

Agencies can now obtain small computer
systems with virtually no restrictions except
normal internal review of purchases. The pro-
cedures for acquiring equipment costing less
than $25,000 have been streamlined. And
GSA has opened two new routes for purchase
of such smaller systems: a retail store oper-
ated under contract (Office Technology Plus),
and a centrally negotiated “schedule” of prices
with a wide range of vendors. Responding to
concerns about relatively uncontrolled pur-
chase of personal computers, GSA has also is-
sued some (nonbinding) guidance to agencies
on such procurements.21

OMB has also made significant changes in
guidance regarding information technology
procurement. In a report submitted with the
fiscal year 1986 budget, OMB required agen-
cies to document a 10 percent return on their
information technology investments, imple-
ment standards permitting communication be
tween systems, encourage the procurement of
commercially available software instead of
custom-written software, and reduce their
software maintenance costs by 25 percent, and

‘“General Services Administration, “Draft Executive Sum-
mary of the Go For 12 Program, ” February 1986.

2’Managing End User Computing in the Federal Govern-
ment, June 1983; and End User’s Guide to Buying Small Com-
puters, August 1984.

by 5,000 FTEs, over fiscal years 1986 to 1988.22

Though the effectiveness of these measures
remains to be seen, the refocusing of some at-
tention to software, rather than hardware, ap-
pears well advised. As OMB noted in its re-
port, software costs amounted to less than 20
percent of Federal computer expenditures in
1965, but represent 60 percent of expenditures
today. Yet, the government still develops cus-
tom software for 90 percent of its applications,
which results in redundancy of software de-
velopment projects, difficulties in system con-
versions and upgrades, and added expense.
However, in some cases the nature and size
of Federal applications may require custom
software. For example, while “off-the-shelf”
software is likely to be useful for common
administrative applications such as budgeting
or personnel management, it is less likely to
be useful for management of immense data-
bases (e.g., Social Security Administration or
Internal Revenue Service).

The Federal Government’s information tech-
nology managers have been arguing for at
least a decade that the procurement process
is hopelessly complex and is blocking attempts
to use information technology effectively and
innovatively .23 As far as OTA can discern, this
group is just as vehement on this point as

“OMB, Management of the United States Government,
Fiscal Year 1986.

“See, for example, Robert Head, Federal Information Sys-
tems Management: issues and New Directions, op. cit.
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ever.24 Nevertheless, a small and perhaps
growing group of officials say that with some
resourcefulness it is indeed possible to get
through the apparent maze of processes and
regulations and conduct successful and com-
petitive procurements.25

In its December 1985 Policy Circular, “Man-
agement of Federal Information Resources”
(discussed in more detail below), OMB’s en-
dorsement of competitive procurement is less
wholehearted than that of Congress. An ap-
pendix to the circular states:

While competitive procurement is general-
ly to be valued, its costs should be taken into
account, including the cost to program effec-
tiveness of unnecessarily lengthy procure-
ment processes. Other conditions, such as the
need for compatibility, may also be legitimate
limitations on the competitive process.”

Federal managers would support this state-
ment and, indeed, the lifecycle costs of infor-
mation systems to the government include the
costs of procurement. However, the spirit of
this statement reflects the divergence in views
between Federal managers, who would prefer
to err on the side of effectiveness even if that
means less competition, and congressional
oversight committees such as House Govern-
ment Operations, whose preference (expressed
both in legislation and in hearings) has been
for competitive procurements in the absence
of extremely compelling circumstances indi-
cating otherwise.

Other recent administrative changes in the
process also seem to be pulling procurement
in different directions. GSA is attempting to
give agencies greater autonomy in procure-
ments and simplify the regulations, while at
the same time OMB is requiring demonstrated
——- —

“The impression that Federal managers’ dissatisfaction with
the procurement process has not eased significantly comes from
OTA’s meetings with Federal agency representatives, Oct. 25,
Oct. 31, and Nov. 2, 1984; and from a variety of conferences
and other personal contacts.

‘“’See, for example, Frank Guglielmo, Acting Director, Com-
puter Technology and Telecommunications Staff, Office of In-
formation Technology, Department of Justice, “Streamlining
Acquisition, ” address to Government Computer Expo, Wash-
ington, DC, June 13, 1985.

“’OMB Circular A-130, p. IV-13.

returns on investment. Most executive branch
officials seem to see the Competition in Con-
tracting Act as likely to lengthen and compli-
cate many procurements, because of the ease
with which vendors can file protests and de-
lay the process, and because it is unclear un-
der the new law to what extent agencies can
conduct “compatibility-limited’ procurements
(that is, requiring that vendors’ proposals only
include products compatible with a certain
kind of system or architecture) and still be con-
sidered fully competitive.27

Yet, many of the delays in procurement
processes may be due to procedures within the
agencies, as well as to regulations imposed on
the agencies by GSA, OMB, or Congress. One
participant at an OTA meeting, for example,
said that he had been trying to procure 40,000
feet of coaxial cable–presumably a simpler
procurement than, for example, a large com-
puter system—and that after 15 months it was
still not clear when the paperwork would clear
his internal bureaucracy. Experienced observers
of Federal procurement report that procure-
ment offices are frequently understaffed and
besieged by changes in regulations and in tech-
nology. In addition, the procurement officers
themselves often believe that delay is desira-
ble, either because the time may allow a bet-
ter deal for the government, or because their
jobs make them exceptionally vulnerable to
criticism for a mistake in procurement proce-
dures.28

A 1981 study on acquisition of ADP equip-
ment for the Air Force may be somewhat in-
dicative of the problems in government ADP
procurement, although the Defense Depart-
ment has many more layers of hierarchy than
other, smaller agencies. The report’s findings
indicated that the procurement process is un-
necessarily lengthy (the Air Force takes an
average of three times as long as industry to
procure ADP equipment, according to the re-
port), resulting in sacrifices in acquisition cost
and capabilities; and that the agency was fo-

“Francis McDonough, General Services Administration,
letter to OTA, September 1985.

“OTA work session on information technology manage-
ment, planning, and procurement, June 26, 1985.
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cusing on a misplaced notion of short-term
economy and efficiency (i.e., spending the least
money to purchase the machine) at the ex-
pense of achieving its mission effectively .29

ADP Personnel

The availability of staff to manage and oper-
ate Federal information technology is another
ongoing problem in Federal information tech-
nology management. Although there is a wide
spread perception among Federal managers
that the government cannot compete effec-
tively in hiring and retaining computer staff,30

there is only sketchy and largely anecdotal evi-
dence to support this assertion and identify
the magnitude of the problem. Further, agency
personnel problems differ greatly because of
variations in management and personnel prac-
tices, and in levels of sophistication in infor-
mation technology use.

The perceptions of potential employees can
be a significant factor in attracting them to
an agency. For example, the extent to which
an agency uses state-of-the-art technology is
an important attraction for ADP staff, and
some agencies, such as the National Aeronau-
tics and Space Administration (NASA), report
that their image as a leader in technology con-
tinues to help them attract good technical
staff.31 In other cases, reports of budget cuts
or hiring freezes, in addition to a perception
that many Federal agencies use obsolete ADP
equipment (a perception that may be increas-
ingly inaccurate, as noted below), tend to make
recruiting and retention more difficult.

One of the key arguments is that computer
specialists can command higher salaries in the
private sector, and thus are not attracted to
lower paying jobs in the Federal Government.

. —
29Booz-Allen & Hamilton, Inc., Defense ADP Acquisition

Study, prepared for U.S. Air Force ADP Acquisition Improve-
ment Group and Defense Systems Management College, Nov.
30, 1981.

‘see, for example, President’s Private Sector Survey on
Cost Control (known as the Grace Commission), Report  on Autc
mtukxd Data  Processing/Offke  Automation, spring-fall 1983, pp.
85-103; and S.M. Menke,  “Budget Blues: Agencies Losing AD-
Pers, ” Government Computer News, Mar. 8, 1985, p. 1.

“Charles Mason, National Aeronautics and Space Adminis-
tration, personal communication, January 1986.

An Office of Personnel Management (OPM)
study provides some support for this argu-
ment, indicating that pay differences are
greatest at entry level, where Federal GS-5
salaries are 24.2 percent below those in the pri-
vate sector. This difference drops to 12.3 per-
cent at GS-12 (see table 2-3).32 While the Fed-
eral Government is by law supposed to pay
its employees salaries comparable to average
salaries in the private sector, the pay increases
in the last few years have lagged behind the
government’s analysis of what is necessary to
maintain comparability.

Further, comparisons between Federal and
private sector pay are not entirely straightfor-
ward because of differences in position defi-
nitions, fringe benefits, and regional costs of
living. 33 Other indicators do support pay-re-
lated personnel problems in this area, however.
A study conducted by the Dallas region of
OPM indicated that:

●

●

●

●

GS-334 (the designation for Federal com-
puter jobs; see footnote 32) positions have
a higher vacancy rate than other com-
parable government jobs in the region (8.4
v. 5.5 percent as of April 1984);
positions at the GS-5, GS-7, and GS-14
levels have even higher vacancy rates
(23.1, 14.5, and 13.2 percent, respectively);
GS-334 jobs take longer to fill than com-
parable jobs (a median of 83 days vacant
v. 60 for other jobs); and
turnover rates are particularly high at the
GS-5, GS-7, and GS-14 levels.34

“Office of Personnel Management, Computer Specialist
(GS- 334) Classification Study: Agency Compliance and Evalu-
ation, February 1984. To the extent that there is information
available about Federal ADP personnel, it tends to focus on
the GS-334 series, which includes programmers, programmer
analysts, systems programmers, systems analysts, equipment
analysts, and computer specialists. There is considerably less
information available about computer scientists, or other Fed-
eral technical staff who work with computers but whose clas-
sification is not strictly computer-related.

“Grace Commission, op. cit.
“Dallas Region, Office of Personnel Management, “Report

of Regional Probe: Recruitment and Retention of Computer
Specialists, ” August 1984.
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Table 2.3.—Average Annual Salaries for Programmers/Programmer Analysts in Private Industry v.
Average Annual Salaries for Federal Employees in the GS-334 Series, March 1983

BLS GS BLSa Federalb D i f f e r e n c e  “  1 9 8 3  r a n g e 1984 GS range

level grade average average Federal v. BLS Minimum Maximum Minimum Maximum

I 5 19,777 14,998 –24.20/o 13,369 17,383 13,837 17,986
II : : : : : : : : : 7 22,148 17,640 –20.40/o 16,559 21,527 17,138 22,277
Ill . . . . . . . . . 9 26,224 21,553 – 17.8°\o 20,256 26,331 20,965 27,256
Iv. . . . . . . . . 11 31,446 27,155 – 13.60/o 24,508 31,861 25,366 32,980
v 12 38,125 33,448 – 12.30/o 29,374 38,185 30,402 39,519. . . . . . . . .

SOURCES Off Ice of Personnel Management, using  data from
aNatlonal  Suwey  of professional, Admlnistrat!ve,  Technical, and Clerlcal  pay, March  1983 (BLS Bulletin  2181 dated September 1983)
bpATcO  Report; March 1983 (OPM, Off Ice of Workforce Information)

Virtually all of the data on ADP personnel are
preliminary or based on limited samples. Un-
til more authoritative studies are done, it is
difficult to assess the magnitude of the prob-
lem and determine appropriate policy steps.35

A final issue in assessing ADP personnel is
the classification system used by the Federal
Government to assign jobs to position levels
based on the responsibilities and skills needed
in the job. Preliminary findings from a study
begun by OPM show that 28.5 percent of Fed-
eral employees in the GS-334 series are over-
grazed (that is, their grades are higher than
their responsibilities and skills indicate). In the
civilian agencies, this figure rose to 44.7 per-
cent. By comparison, a 1981 study found an
overgrading rate of 14.3 percent in white-collar
government jobs as a whole.36 It is not clear
to what extent overgrading is a result of
agency attempts to make pay more competi-
tive, or other factors such as inappropriate use
of the classification schemes. In any case, the
classification system—and in particular, the
Federal practice of reclassifying most posi-
tions when they fall vacant—can exacerbate
other recruitment problems because it can ex-
tend the time necessary to fill a position.

A variety of solutions have been tried or pro-
posed to ease ADP personnel problems. One
agency, for example, provides a training pro-
gram. for persons hired in the GS-334 series.
The program recruits graduates with advanced
——

“The Office of Personnel Management has been working on
a more authoritative and indepth study of ADP personnel, but
completion and release of the report are indefinite. (Tony In-
grassia, OPM,  personal communication, January 1986.)

“OPM,  Computer Specialist Ckssification  Study, op. cit.

degrees, little computer experience, and good
academic records to enter a 2- to 3-year pro-
gram. As they are being trained to become
computer specialists, they are able to enjoy
pay raises and prove themselves in the field.
The disadvantages of this training program
are that it is expensive, not all recruits become
skilled in the use of computers, and some may
leave the government after training.37

The Federal Employees Recruitment and
Retention Improvements Act of 1985 (H.R.
2836, sponsored by Representative Frank
Wolf, and S. 1327, sponsored by Senator Paul
Trible) has been proposed to exempt computer
specialists from pay freezes in order to retain
employees in computer-related fields, and to
reduce the lag between the time a position be-
comes available and the time a candidate is
approved by QPM for hire. Another draft bill
circulating within OPM and the Office of
Science and Technology Policy, the Federal
Science and Technology Revitalization Act, is
said to propose allowing public sector wages
to match those of the private sector, and to
provide for merit raises and the abolishment
of automatic raises in enumerated science and
technology jobs.38

Finally, the Grace Commission’s report sug-
gested that:

● OPM and GSA should collaborate on

“Carl Lowe, Bureau of Labor Statistics, personal communi-
cation, January 1986.

‘HEric  Fredell,  “ADPer Shortage a Myth? Some May Es-
cape Freeze, ” Government Computer News, Oct. 11, 1985, p.
1; and Eric Fredell, “Reagan Eyes Higher Tech Pay: Bill De-
signed to Support Recruitment, Retention, ” Government Com-
puter News, February 1985, p. 1.
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●

●

●

ways to streamline the classification
system;
agencies should find ways to speed the
hiring cycle, for example by reclassifying
positions on a fixed schedule instead of
when vacated;
the government should investigate ways
to make the classification system more
flexible; and
the agencies should increase the use of
cash incentives to reward performance for
ADP personnel.

GAO concurred with the essence of these rec-
ommendations. 39

Recent Issues

Since the Paperwork Reduction Act was
passed, debate and controversy continue
around the issues of information technology
management:

● The Senate Governmental Affairs Com-
mittee and the House Government Oper-
ations Committee have held hearings on
progress in implementing the Paperwork
Reduction Act, and both Representative
Jack Brooks and Senator John Danforth
introduced amendments to the act in the
98th Congress that specified further pa-
perwork reductions and clarify and en-
hance other portions of the act.40 The
amendments passed the full House and
the Senate Governmental Affairs Com-
mittee, but were not taken up in the full
Senate. As of January 1986, similar leg-
islation had not been introduced in the
99th Congress, although Senator Dale

— . —
“Grace Commission, op. cit.; and General Accounting Of-

fice, Compendium of GAO’s Views on the Cost Savings
Proposals of the Grace Comnu”ssion, Feb. 19, 1985, p. 1024.

‘“U.S. Senate, Subcommittee on Information Management
and Regulatory Affairs, hearings on the Paperwork Reduction
Act Amendments of 1984, Apr. 4, 1984; U.S. Senate, Commit-
tee on Governmental Affairs, Report 98-576 to accompany S.
2433, the Paperwork Reduction Act Amendments of 1984;
House Committee on Government Operations, Subcommittee
on Government Information, hearings on the Paperwork Re-
duction Act Amendments of 1983 (H.R. 2718), Apr. 27, 1983.
In the 99th Congress, the Senate Governmental Affairs Sub-
committee on Intergovernmental Relations also held hearings
on implementation of the Paperwork Reduction Act, Jan. 28,
1986.

●

●

Bumpers has proposed an amendment to
the Paperwork Reduction Act that would
further reduce the paperwork burden on
small businesses.
The President’s Private Sector Survey on
Cost Control, also known as the Grace
Commission, issued a report calling for a
variety of changes in Federal ADP man-
agement, including steps that would en-
hance central leadership of information
technology use, and steps that would pro-
vide more autonomy for agencies in their
use of ADP.41

The General Accounting Office has evalu-
ated progress in implementing the Paper-
work Reduction Act, noting that although
OMB has reportedly achieved the paper-
work reduction goals, many other aspects
of the act still need a great deal of atten-
tion.42

Recent OMB Activities

Much of OMB’S activity in the first few
years of implementation of the Paperwork Re-
duction Act has concerned establishment and
clarification of paperwork reduction proce-
dures. In the area of information and technol-
ogy management more broadly, there are two
significant sets of actions that OMB has re-
cently undertaken. First, OMB has begun to
set guidelines and incentives for agencies to
conduct long-range planning. These topics are
discussed in more detail in chapter 3. Second,
in December 1985, OMB issued a circular,
“Management of Federal Information Re-
sources, which supersedes several other cir-
culars and essentially provides guidance for
agencies in adopting the IRM approach man-
dated by the Paperwork Reduction Act. It is
essentially OMB’S first major attempt to take
a leadership role in IRM policy.

“President’s Private Sector Survey on Cost Control, Report
on Automated Data Processing/Office Automation, spring-fall
1983.

“Implementing the Paperwork Reduction Act: Some Prog-
ress, But Many Problems Remain, GGD 83-85, Apr. 20, 1983.
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Table 2-4.—Excerpts From OMB Circular A-130 on
Information Technology Management

Information systems and information technology
management

Agencies shall:
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Establish multiyear strategic planning processes for ac-
quiring and operating information technology that meet
program and mission needs, reflect budget constraints,
and form the bases for their budget requests.
Establish systems of management control that document
the requirements that each major information system is
intended to serve; and provide for periodic review of those
requirements over the life of the system in order to deter-
mine whether the requirements continue to exist and the
system continues to meet the purposes for which it was
developed.
Make the official whose program and information system
supports responsible and accountable for the products
of that system.
Meet information processing needs through interagency
sharing and from commercial sources, when it is cost-
effective, before acquiring new information processing ca-
pacity.
Share available information processing capacity wit h other
agencies to the extent practicable and legally permissible.
Acquire information technology in a competitive manner
that minimizes total Iifecycle costs.
Ensure that existing and planned major information sys-
tems do not unnecessarily y duplicate information systems
avaiIable from other agencies or from the private sector.
Acquire off-the-shelf software from commercial sources,
unless the cost-effectiveness of developing custom soft-
ware is clear and has been documented.
Acquire or develop information systems in a manner that
facilitates necessary compatibility.
Assure that information systems operate effectively and
accurately.
Establish a level of security for all agency information sys-
tems commensurate with the sensitivity of the informa-
tion and the risk and magnitude of loss or harm that could
result from improper operation of the information systems.
Assure that only authorized personnel have access to in-
formation systems.
Plan to provide information systems with reasonable con-
tinuity of support should their normal operations be dis-
rupted in an emergency,
Use Federal Information Processing and Telecommuni-
cations Standards except where it can be demonstrated
that the costs of using a standard exceed the benefit or
the standard will impede the agency in accomplishing its
mission.
Not require program managers to use specific informa-
t ion technology facilities or services unless it is clear and
is convincingly documented, subject to periodic review,
that such use is the most cost-effective method for meet-
ing program requirements.
Account for the full costs of operating information tech-
nology facilities and recover such costs from government
users.
Not prescribe Federal information system requirements
that unduly restrict the prerogatives of heads of State and
local government units.
Seek opportunities to improve the operation of government
programs or to realize savings fort he government and t he
public through the application of up-to-date information
technology to government information activities.

SOURCE Office of Management and Budget, “Management of Federal In forma.
tlon  Resources, ” OMB C!rcular  A-130, Dec 12, 1985, Sec 8b

Table 2-4 displays some of the key points
of the circular that affect information technol-
ogy management. Essentially, it sets forth in
one place a collection of extremely desirable
goals for Federal information technology man-
agement. According to the circular, agencies
should, for example, use strategic planning,
procure information systems in a timely fash-
ion (with the assistance of GSA), control and
review major information systems, share re-
sources with other agencies, not duplicate soft-
ware or resources available commercially, and
operate information systems effectively and
securely. The fact that these goals are all
stated clearly and in one place is an accom-
plishment; however, few of these goals repre-
sent significant changes from previous OMB
and congressional policies, and in only a few
cases does the circular provide enough detail
to be of substantial help to agencies in achiev-
ing the goals.43 Thus, while the circular is a key
organizing document for policy, it was in-
tended to be a very general policy statement
and thus does not, in itself, make much prog-
ress in addressing problems of information
technology management.

“The only areas that are treated in some detail in the circu-
lar are dissemination of information, which is discussed inch.
7 of this report; the treatment of records about individuals,
which is discussed in OTA report on Electronic Record Sys-
tems and Individual Privacy (forthcoming); and to a lesser ex-
tent, information systems security, which is discussed in ch.
4 of this report.
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BASIC DATA ON FEDERAL INFORMATION TECHNOLOGY USE

Total Expenditures

As noted in figure 2-2, OMB expects expend-
itures for information technology to rise from
$9.1 billion in fiscal year 1982 to $15.2 billion
in fiscal year 1986. This amounts to a 17 per-
cent annual growth rate between fiscal years
1982 and 1985, and a 4 percent growth be-
tween fiscal years 1985 and 1986; adjusted for
inflation, the growth rate for fiscal years 1982
to 1985 is 13 percent annually, while fiscal
years 1985 to 1986 is constant after inflation.44

A growth rate higher than general government
spending is expected to continue, despite
austerity measures throughout government.
As shown in table 2-5, an International Data
Corp. forecast expects sales to the Federal
Government to reach $23.8 billion per year by
1988.45 Although the Gramm-Rudman-Hollings

“OMB, GSA, and Commerce/NBS, A Five-Year Plan for
Meeting the Automatic Data Processing and Telecommunica-
tions Needs of the Federa.J Government, June 1985.

“The OMB and IDC numbers are only roughly comparable
due to differences in data sources and definitions. IDC, “Fed-
eral Market Spending Analysis, 1983 -88,” June 1984.

Figure 2“2.—lnformation Technology Obligations in
Current and Constant Dollars

1982 1983 1984 1985 1986

Fiscal year
SOURCE: Office of Management and Budget, General Services Administration,

and the Department of Cc+nmercelNational  Bureau of Standards, A
Five-Yea Plan for Meeting the ADP and Telecommunications Needs
of the Federal Government, June 1985

deficit reduction measures are sure to affect
spending for information technology, the mag-
nitude of those effects is difficult to foresee.
Determining the fiscal year 1987 budget for
information technology requires a cross-agen-
cy analysis that OMB will not release until
spring 1986. Nevertheless, OMB staff expect
that cuts in information technology budgets
will not be as severe as cuts in other areas,
because of the labor-saving and efficiency-in-
creasing capabilities of the technology.46

The scope and accuracy of these data should
be viewed with some caveats. The numbers are
provided to OMB in agencies’ annual budget
submissions, and they exclude computers and
telecommunications used, for example, in clas-
sified activities, in weapons systems, in space
exploration systems, or in the legislative or ju-
dicial branch. In addition, GAO has criticized
the agencies for being unable to adequately
break out and analyze computer and telecom-
munication costs.47 GAO officials estimate
that the actual level of Federal expenditure for
information technology is approximately twice
that reflected in the OMB figures, or roughly
$30 billion in fiscal year 1986.48A further con-
sideration is that, as agencies have grown
more sophisticated in identifying costs, they
have included more items not captured in pre-
vious years, particularly in office automation
and telecommunications. Thus, according to
GSA, the growth rates for information tech-
nology expenditures in OMB’s figures are de-
ceptively large because the agencies are now
including items that they did not include pre-
viously.49

.—
“John McNicholas,  OMB, personal communication, Febru-

ary 1986. Also see, e.g., Grace Commission, op. cit.; Ellen I.aw,
“Wright: ‘Big Bucks’ To Be Invested in ADP, ” Government
Computer News, Mar. 8, 1985.

“U.S. General Accounting Office, Accounting for Automatic
Data Processing Costs Needs Improvement, FGMSD-78-14,
Feb. 7, 1978.

‘“Walter Anderson, GAO, interview with OTA staff, Sep-
tember 1985.

“GSA letter to OTA, September 1985.
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Table 2-5.—IDC Projections of Information Technology Sales to the Government

Sales (hundreds of thousands of dollars)

Actual Part of Projected Part of
Section 1983 total 1988 total

1
2

3
4
5

6

7
8

9

ADP equipment rental and purchase . . . . . . . . . . . . . . . $2,282
ADP services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,795

$4,077

Communication equipment rental and purchase . . . . . 1,861
Telephone utilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,800
Telephone communication services (maintenance,

technical repair FM) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,150
R&D electrical and communications . . . . . . . . . . . . . . . 3,832
R&D space tracking and data acquisition. . . . . . . . . . . 171

$8,814

Office equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127
Office services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

$ 169

Electric and electronic instrument purchase . . . . . . . . 591

17“/0
13 ”/0

30 ”/0

14 ”/0
13 ”/0

80/0
280/o

10/0

640/o

1 %

$4,046
3,392

17“/0
14 ”/0

$ 7,438
3,117
2,300

2,025
7,707

208

31 “/0

13“/0
10 ”/0

80/0
320/o

1%

$15,357
109
60

640/o

$ 169 1%

754
Electric and electronic instrument maintenance . . . . . 101 123

692 5% 877 4%

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $13,752 a 100 ”/0 $23,841 a 100 ”/0
aE~~ludes  Facility  Management (primarily Department of Energy) of $85 billion

SOURCE International Data Corp , “Federal Market Spending Analysts,  1983-88

Medium- and Large-Scale Computers

GSA reported 18,183 computer central proc-
essing units (CPUS) in its revised inventory
as of the second quarter of fiscal year 1985.
The new inventory contains only computer
equipment costing more than $50,000, or with
a monthly rental exceeding $1,667. Seventy-
nine percent of the CPUs are owned by the
Federal Government, and the remainder are
leased.50 Figure 2-3 presents the distribution
of dollar value of equipment (that is, all com-
ponents, including not just CPUS but disk
drives, peripherals, etc., that fall above the
reporting threshold) by agency. Note that
roughly 45 percent of the total is in Depart-
ment of Defense agencies. OMB has estimated
that there will be 25,000 mainframe systems
in the government by 1990.51

——. -—
c’(’General Services Administration, Automatic Data Proc-

essing Equipment in the U.S. Government: First and Second
Quarter 1985 Summary. GSA’s earlier inventory of ADP equip-
ment regardless of cost had a count of 20,011 CPUS at the end
of fiscal year 1983. However, because of data reliability prob-
lems in the system, and the paperwork burden on agencies of
reporting low dollar-value systems, GSA developed the new sys-
tem and instituted the $50,000 threshold,

“Joseph Wright, Deputy Director, OMB, testimony to Sen-
ate Governmental Affairs Subcommittee on Oversight of Gov-
ernment Management, hearings on “Computer Security in the
Federal Government and the Private Sector, ” Oct. 25-26, 1983,
p. 52.

Data from OTA’s Federal Agency Data Re-
quest strongly support the hypothesis of rapid
growth of computer use in government. Of the
142 agency components polled by OTA,52 fig-
ures 2-4 and 2-5 show that the number of main-
frame CPUS

53 has more than doubled, from
11,300 in 1980 to 26,700 in 1985, and the num-
ber of terminals has increased more than four-
fold, from 36,400 in 1980 to over 170,000 in
1985. Defense, Treasury, and NASA account
for almost the entire gain in number of CPUs.
However, a better indicator of the pervasive-
ness of information technology may be the
number of terminals, in which almost every
agency showed dramatic increases between
1980 and 1985.

Microcomputers

Tracking mechanisms are just beginning to
catch up to the microcomputer’s relatively
sudden penetration into the Federal Govern-

520TA’s data request was sent to aIl major units of the cab-
inet level agencies plus 20 selected independent agencies. Each
sub-cabinet agency’s response, along with the 20 independent
agencies, is counted as a separate response in calculating the
total of 142. See app. B for a list of agencies responding.

“There were some differences in agencies’ interpretation of
the wording of OTA’S data request. Some agencies included
minicomputers in their tally of mainframe CPUS, while others
did not.
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Figure 2-3.—Distribution of ADPE Dollar Value by
Reporting Agency

Total ADPE dollar value (in thousands of dollars): $7,541,237.6

$1,401,182J
18.60/0

Other

\ 10.90/0 /

Army Treasury
$726,597.6 USDA $117,342.9

9.60/. $581,740.8 1.60/0
7.7 ”/0

$122,624.9
1,60/0

$254,501.4
3.40/0

KEY:
NASA - National Aeronautics and Space Administration
DOE - Department of Energy
Army - Department of the Army
USDA - Department of Agriculture
DOI - Department of the Interior
DLA - Defense Logistics Agency
Treasury - Department of the Treasury
DHHS - Department of Health and Human Services

SOURCE: General Services Administration, Automatic LX?ta Processing Equ/p-
ment in the U.S. Government, First and Second Quarter FY 19S5
Summary.

ment. Although there is no authoritative count
of the number of microcomputers in govern-
ment, a 1983 GSA report makes a very rough
estimate of 82,000 word processors and as
many as 210,000 personal computers.54 GSA

“U.S. General Services Administration, Office of Informa-
tion Resources Management, Managi”ng  End User Computing
in the Federal Government, June 1983. Ironically, GSA, the
official collector of data on government information technol-
ogy, calculated the 210,000 figure by multiplying a Time esti-
mate of 3.5 million personal computers in the country by the
government’s traditional 6 percent share of the country’s com-
puting resources. The 210,000 estimate is probably high because
the government owns a disproportionate share of large-scale
computing equipment.

has also begun to conduct annual surveys of
agency purchases of computers costing less
than $10,000. The first survey reported that
7,908 systems costing less than $10,000 were
purchased in fiscal year 1983 (excluding NASA);
GSA staff considered this number to be low
by a factor of three to five times or more. The
second survey showed 37,277 units bought in
fiscal year 1984, for a total expenditure of
$137.2 millions’ (see table 2-6).

In response to OTA’S Federal Agency Data
Request, agencies reported an increase from
2,307 microcomputers in 1980 to about 100,000
in 1985 (see figure 2-6). Defense was again the
largest user with 44 percent of the total re-
ported, but all agencies reported large increases.
In many agencies (i.e., Departments of Agri-
culture, Commerce, Health and Human Serv-
ices, Interior, Justice, Transportation, Treas-
ury; the Environmental Protection Agency;
GSA; NASA; and the Veterans Administra-
tion), literally thousands of new machines are
being installed compared to almost none 5
years ago—a phenomenal rate of change for
the Federal Government that has important
implications for management.

In particular, the microcomputer explosion
means that agencies must cope with decentral-
ization of information manipulation capabil-

‘5GSA reports: “U.S. General Services Administration Sur-
vey of Fiscal 1983 Purchases of Small Computers by FederaJ
Agencies, ” January 1984; “Survey of Small Computers Bought
by Government in Fiscal 1984,” January 1985.

Table 2%.—Purchase of Small Computers by
Federal Agencies, Fiscal Year 1984

Price
Agency Quantity (thousands)
Department of the Navy . . . . . . . . . 10,649 $28,700
NASA . . . . . . . . . . . . . . . . . . . . . . . . . 4,029 14,080
Department of the Air Force. . . . . . 4,009 13,797
Environmental Protection Agency . 1,910 9,893
Department of Transportation . . . . 1,729 10,324
Department of Agriculture . . . . . . . 1,501 5,914
Department of the Interior . . . . . . . 1,348 5,364
General Services Administration . . 1,066 3,988
Department of Energy . . . . . . . . . . . 924 3,662
Department of Commerce . . . . . . . . 924 3,698

Subtotal . . . . . . . . . . . . . . . . . . . . . 28,069 $99,420
All others (51 agencies) . . . . . . . . . . 9,188 37,800

Total . . . . . . . . . . . . . . . . . . . . . . . . 37,277 $137,220
SOURCE: General Setvices Administration.
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Figure 2-4.— Mainframe Computers in Federal Agencies
1985: Total reported = 26,682

Repor ted numbers o f  main f rame

1980”  Total reported = 11,305 computers  In Federal  agencies

D O D

0 T r e a s u r y

22 ”/0

DOE
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20 small agencies

DoD

DOE

HUD

40/o Just Ice

State
1 50/0 DOT

Treasury

20 small agencies

Total

20 small agencies

DOE

NOTE Consmtency  In definitions of mainframe central processing un!ts  cannot be assured because of different !nterpretatlons  of the term

SOURCE OTA Federd  Agency Data Request

ities. In many cases, both in government and
industry, information system managers are
finding that they must reorient themselves to
respond to disparate needs and to encourage,
rather than require, microcomputer users to
use their equipment productively and to ad-
here to guidelines for equipment use. For ex-
ample, many agencies and corporations have
developed “information centers” where micro-
computer users can receive training, peruse
software libraries, and in some cases get ac-
cess to mainframe data.56

Many Federal agencies have begun to focus
on the use of microcomputers and on devel-
oping supporting efforts. GSA, for example,
has published guides for purchasing and man-
aging small computers, has negotiated sched-
ule contracts for agencies to purchase the ma-
chines, and has taken the unprecedented step
of awarding a contract for the operation of re-
tail computer stores for government agencies
at its offices in Washington, DC, Atlanta, and

‘+ Institu~e of Computer Science and Technology, National
Bureau of Standards, Microcomputers: A Re\riew of Federal

Agenc~’ l?xperiences,  NBS Special Publication 500-102, June
1983. See also OTA’S study, Automation of America Offices,
December 1985, for more extensive discussion of the use of
microcomputers in office automation.

1980

13
967

3,765
3

3,718
48

3
81
28
11
5

16
205

2,443

11,305

1985

23
915

17.565
6

2,781
106

7
250

75
15
6

15
1,030

3,888
26,682

Philadelphia. 57 NBS has issued a variety of
guidance documents as well, and has devel-
oped a popular microcomputer bulletin board
for Federal microcomputer users and man-
agers to share their experiences. The board
now includes information not only on micro-
computers, but also on computer security and
information resources management generally
(the latter in cooperation with GSA).58

Age and Obsolescence of
Federal Computers

One indicator of the health of the Federal
Government’s procurement process is the ex-
tent to which the government is, in fact, using
up-to-date technology. There is a long-stand-
ing and widespread perception that many of
the government’s computers are antiquated,

“See GSA, “Managing End User Computing in the Federal
Government, ” June 1983; “End User’s Guide to Buying Small
Computers, ” August 1984. GSA is currently coordinating an
interagency study cornmittee that aims to develop further guid-
ance on Federal end-user computing.

‘“NBS, op. cit.; also NBS Special Publication 500-110, iWi-
crocomputers:  Introduction to Features and Uses, March 1984;
NBS Special Publication 500-120, Security of Personal Com-
puter Systems: A Management Gm”de, January 1985. NBS staff
report that there are roughly 1,100 calls to the bulletin board
each month.
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Figure 2.5.—Computer Terminals in Federal Agencies
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SOURCE OTA Federal Agency Data Request

and that the procurement process makes ob-
taining more effective technology difficult, if
not impossible. For example, a 1980 GAO re-
port noted:

The current murky acquisition cycle, which
is long, complicated, and frustrating, has con-
tributed to the obsolescence of Federal com-
puters.59

— . — .
“GAO, Continued Use of Costly, Outmoded Computers in

Federal Agena”es Can Be Avoided (Dec. 15, 1980), p. i. See also
GAO, Non-Federal Computer Acquisition Practices Provide
Useful Information for Streaml.hu”ng FederaJ Methods (Oct. 2,
1981), for essential background in this area. For a discussion
of the popular perception that Federal computers are obsolete
and that procurement processes are excessively complex, see
A. Neely,  “Can Old Computers Learn New Tricks? Federal Man-
agers Try Hi-Tech Comeback, ” NdionalJoumal, June 23, 1984;
and L. Wynter, “Federal Bid to Update Agencies’ Computers
Faces Many Obstacles, ” Wall  Street Journal, Feb. 13, 1985.

There are two important caveats in any dis-
cussion of the age of Federal information tech-
nology. One is that there is tremendous vari-
ation among and within agencies. Certain
applications, particularly some of those in re-
search and in defense “C3I” (Command, Con-
trol, Communications and Intelligence-as op-
posed to the routine business of Pentagon
budget and logistics, for example), use state-
of-the-art information technology tools. Sec-
ond, there are important differences between
the Federal Government and the private sec-
tor, such as the complexity of Federal appli-
cations, the emphasis in government on max-
imizing competition and obtaining careful cost
justification, and the tax treatment that en-
courages private companies to purchase new
equipment. In addition, Federal expenditures
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Figure 2-6.—Microcomputers in Federal Agencies
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SOURCE OTA Federal Agency Data Request

and mistakes are much more highly visible
than those of the private sector.60

Three key reports form the essential back-
ground for examining obsolescence in Federal
computers. The first was GAO’s 1980 report
previously mentioned. Focusing on computers
that had a central processing unit purchase
price of more than $250,000 or a leasing price

of over $10,000 per month, GAO concluded
(see figure 2-7):61

The Federal inventory of medium- and
large-scale computers is outmoded. Of the
1,366 such processors included in the April
1979 inventory, over half were technologi-
cally of the 1971 era or earlier. Almost a third
of them were technologically 15 years old or
older. Only 2 percent used the technology of
1975 or later. Unless action is taken to mod-
ernize the government’s computers, avoida-

‘“see, for example, Mitch Betts, “Speaker Says Bias Colors ble costs and unnecessary problems will
Criticism of Federal DP Shops,” Compw%v-worki, May 13, 1985,
D. 34. The smmker was Robert Head, a Federal computer vet- continue.
. .
eran and at the time an official of the Federal Computer Per-
formance Evaluation and Simulation Center (FEDSIM). “GAO, 1980, op. cit., p. 5.
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Figure 2-7.—Age of 978 Large- and Medium. Scale
Federal Computers
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SOURCE: U S. General Accounting Office, Continued Use of Cost/y, Outmoded
Computers in Federal Agencies Can Be Avoided, ARM D-81-9, Dec. 15,
1980.

Our work showed that the operational costs
of obsolescent, government-owned equip-
ment can exceed the costs of using newer
equipment even if the newer equipment is ob-
tained on a short term lease basis. The main-
tenance, power, and cooling costs of out-
moded, owned equipment were greater than
the leasing, maintenance, power, and cooling
costs of newer equipment. This alone can
justify immediate replacement.62

The second key report on Federal ADP ob-
solescence, by the National Bureau of Stand-
ards in 1982 (using fiscal year 1981 data), had
a similar though slightly more optimistic con-
clusion:

In general, our current statistics indicate
that the situation of obsolescence is not as

“Partly in response to GAO’s 1980 report on obsolescence
in Federal computers, GSA has since 1982 been granting au-
thority to agencies to conduct “technology updates. ” This pro-
gram allows agencies to replace obsolescent computer systems
with compatible newer systems of approximately the same com-
puting power, if there are substantial savings. GSA is now re-
evaluating this program in light of the Competition in Contract-
ing Act.

bad as portrayed in the General Accounting
Office report, but there is still a large num-
ber of older computers in the Federal inven-
tory. Our analysis suggests that certain
agencies, particularly the Navy Department,
Department of Justice, Department of Com-
merce, and the Department of Transportation,
should analyze their computer inventories to
see if upgrading their state of computer tech-
nology is in order.63

Finally, the third and most recent major
study of obsolescence downplays the problem
significantly. GSA identified 100 major sys-
tems “considered crucial to the nation, ” and
found that “ADPE obsolescence in the Fed-
eral Government is not as extensive as has
been claimed.” GSA defined an obsolete CPU
as one that is more than two production cy-
cles old, and assumed an average production
cycle for large-scale computers of 4 years.
Hence, since the study used fiscal year 1984
data, any machine that has an “original pro-
duction date” (i.e., was first manufactured)
earlier than 1976 would be considered obso-
lete. Of the 100 systems studied:

●

●

●

●

11 use commercial timesharing resources,
and, as such, are presumed to be proc-
essed by modern ADPE;
57 are 1976 or newer, and 39 (over two-
thirds) of these are supported by CPUS
with a 1978 or newer first production
date;
19 have CPUS with pre-1976 original pro-
duction dates, but 14 of these are in some
stage of upgrade or replacement; i.e.,
agency procurement request pending,
award granted, but equipment not yet in-
stalled, etc.; and
13 are mixed; i.e., CPUS supporting these
systems have first production dates of
both pre-1976 and 1976 or newer. (In gen-
eral, 1976 or newer technology is predom-
inate in these applications, and four of
these systems are being upgraded or re-
placed.)64

“Martha Gray, National Bureau of Standards, Institute for
Computer Sciences and Technology, Federal ADP Equipment:
A Compilation of Statistics–1981, November 1982, p. 35,

“General Services Administration, Assessing AllPi!? Ob-
solescence in Major Federal Systems, February 1985, p. 9.
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This analysis shows that only 5 percent of
these major systems are being totally sup-
ported by obsolete CPUs that are not in the
process of being upgraded or replaced. In addi-
tion, OMB’s 1984 5-year plan asserted that
“the average length of time in service for Fed-
eral computers is decreasing. At the end of fis-
cal year 1979, it was 7.3 years; at the end of
fiscal year 1983,6.6 years. ”65 However, GSA’s
data, which is the base information for several
of these analyses, are known to be inaccurate.66

GSA’s revised database should ultimately pro-
vide further information.

Responses to OTA’s data request (see fig-
ure 2-8) also provided evidence of a modern-
ization trend in Federal computers. When
asked to specify the average age of their main-
frame computers, the number of agency units
reporting average ages of their mainframe
computers from O to 3 years jumped from 31
percent in 1975 to 60 percent in 1984, and the
number of units reporting average ages greater
than 6 years declined from 49 percent in 1975
to 11 percent in 1984. Because of methodologi-
cal differences, OTA’s data are not strictly
comparable with the length of service data
above. For example, OTA’s data request asked
agencies to report average ages of all of their
mainframes. OTA’s data may also be optimis-
tic about obsolescence because agency compo-
nents with only a few newer computers are
given the same weight in these statistics as
agency components with thousands of com-
puters.

Several other indicators suggest that the ob-
solescence problem has indeed been improving
over the past 5 years:

● Federal agencies have dramatically in-
creased both their overall expenditures
for information technology and their cap-
ital investment levels. According to OMB

“OMB, GSA, and Commerce/NBS, A Five-Year Plan for
Meeting the Automatic Data Processing and Telecommunica-
tions Needs of the Federal Government, April 1984, vol. 1, p. 3.

‘GSA acknowledged this in its 1985 report, op. cit.

Figure 2-8.—Average Age of Mainframe Computers
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SOURCE OTA Federal Agency Data Request
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●

●

●

documents, agencies had capital invest-
ments for information technology in 1982
of $1.01 billion, 11.2 percent of the $9.1
billion total information technology obli-
gations; obligations soared to $2.86 bil-
lion, 19.6 percent of the $14.6 billion to-
tal in fiscal year 1985; and eased back
down to $2.17 billion, 14.3 percent of the
total $15.2 billion in fiscal year 1986.67

In addition to capital investment, agen-
cies also seem to be increasing the propor-
tion of their information technology ex-
penditures that is for commercial services.
In 1983 to 1985, the proportion was 44
to 45 percent, but in 1986 the proportion
is expected to increase to 50 percent.
According to GSA and industry analysts,
one can safely assume that commercial
vendors of ADP services use relatively
up-to-date equipment.68

Similarly, an International Data Corp.
forecast expects Federal spending for
ADP equipment and supplies (both ren-
tal and purchase) to grow from $2.3 billion
in 1983 to $4.0 billion in 1988. Particu-
larly high growth is expected in purchases
of ADP systems, from $607 million in
1983 to $1.51 billion in 1988.69 As noted
earlier, Gramm-Rudman-Hollings deficit
cutting measures are sure to affect planned
spending, although the magnitude of these
effects is unknown.
Finally, experts consulted by OTA, both
government officials and vendor represen-
tatives, generally agree that much mod-
ernization has taken place in the last few
years, and a great deal more is planned.70

“OMB, GSA, and Commerce/NBS, op. cit., April 1983;
April 1984; June 1985.

‘Ibid.; and GSA, Assessing ADPE  Obsolescence, op. cit.
“International Data Corp., “Federal Market Spending

Analysis: 1983-1988,” June 1984.
‘Whis was the sentiment, for example, at OTA’S work ses-

sion on information technology management, procurement, and
planning, June 26, 1985. For some of the major planned mo-
dernizations,  see OMB, GSA, and Commerce/NBS, op. cit., 1985,
which describes the system plans for the Patent and Trademark
Office Automation Plan, Internal Revenue Service Tax System

However, examples of antiquated Federal
computers remain.

Length of the Procurement Process

Essentially, as noted earlier in this chapter,
the procurement process is in flux. There are
few reliable indicators of the health and effec-
tiveness of the process, and the indicators that
do exist are mixed.

While the results of OTA’s Federal Agency
Data Request can only be considered sugges-
tive in this area,71 they show a fairly consist-
ent pattern. As shown in figure 2-9, the plot
of average procurement times peaks at 1 to
1.5 years for both 1980 and 1984, with a sub-
stantial number of procurements in the 0.5 to
1 and 2 to 2.5 year slots. Very few procure-
ments were reported to have taken longer than
2.5 years. The most prevalent factors cited for
increases in the length of the procurement
process were the time it takes to get a delega-
tion of procurement authority from GSA, as
well as the changing regulations (especially the
Competition in Contracting Act and GSA
rules) and the various levels of review and
oversight (including preparation of voluminous
justification documents) that are required for a
large procurement. On the other hand, a few
agencies reported that increasing thresholds
for delegation of procurement authority from
GSA in fact decreased their procurement time.

Redesign, Federal Aviation Administration Advanced Auto-
mation Ph-m, Department of Defense Tri-Service  Medical In-
formation System Composite Health Care System, Census Bu-
reau Decennial Census Program, Social Security Administration
Systems Modernization Plan, Department of Agriculture Farm
Agency System, and Department of Energy Laboratory
System.

“Of 134 responses total, 80 agency components responded
to OTA’S request for average procurement times of mainframe
computers in 1975, 1980, and 1984. The brevity of the ques-
tion clearly had some flaws; for example, an average procure-
ment time may not give a good indication of exceptionally long
or short procurements; the point at which procurement time
begins or ends was not specified; and the data request did not
examine software procurement, which clearly deserves study.
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Figure 2-9.—Average Procurement Time for Mainframe Computers
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APPENDIX 2A.–EXCERPTS FROM MAJOR STUDIES AND POLICY
ACTIONS IN INFORMATION TECHNOLOGY MANAGEMENT

The widespread use of electronic systems for
handling large volumes of data has developed only
in the last few years. . . .We have noted that the
general trend has been to use electronic computers
in segments of agency operations rather than in
systems in which management procedures and
controls over related functional areas are fully in-
tegrated. . . .The principal recommendation in our
report is concerned with the need to establish an
effective and coordinated program of joint effort
by the interested agencies of the government.

–Joseph Campbell, (’comptroller General, GAO, letter report to
]{(~p.  Sam Hay burn. June 27, 19~5~

The findings on the impact of ADP previously
reported herein indicate that dynamic leadership
of the ADP program of the Federal Government
is a vital necessity. Passive, partial, or informal
types of leadership have had their place, but have
now outworn their usefulness.

–“Report of Findings and Recommendations Resulting From the
Automatic Data Processing (AI)PI Responsibilities Stud~r, Septen]-

ber 19t58-June  19.59,  ‘“ Bureau of the Budget, p. 20

After 6 years, the type of leadership the Bureau
of the Budget (BOB) recommended in this early
automatic data processing (ADP) management
study has yet to be realized. This legislation would
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establish the authority and provide the operational
machinery needed for the effective and efficient
management of this costly equipment.
–Senate Report (Government Operations Committed No. 938, Oct.

22, 1965, To accompany H.R. 4845 (“The Brooks Act “), p. 1

In the case of paperwork, the compartmentali-
zation of policy and operating authorities and func-
tions has resulted in the failure to consider syste-
matically less paperwork-intensive alternatives,
the costs involved to everyone when new programs
are designed and implemented are not fully taken
into account, and citizens are extremely dissatis-
fied with the manner in which they are served by
and interact with their Government.

Therefore the commission concludes that central
policy and operating functions and authorities for
Government’s automatic data processing, statis-
tical, public-use reporting, interagency reporting,
forms, microform, word processing, telecommuni-
cations and related paperwork, information and
communications programs should be brought to-
gether in a central management authority. Corre-
spondingly, at the agency level, operating func-
tions and authorities should be consolidated under
the direction and control of an appropriate central
management authority in each executive depart-
ment and agency.

–Information Resources Management, Report of the Commission
on Federal Paperwork (Washington, DC: GPO, 1977), p. 65

1) The Federal Government needs to take ac-
tions that will establish the importance of infor-
mation technology, provide tools for its manage-
ment, and set national and federal goals for its
productive use.

2) The Federal Government needs to improve
and expand its use of modern information technol-
ogy to increase and enhance the level and quality
of governmental service delivery while reducing
costs.

3) The Office of Management and Budget needs
to establish a policy requiring that costs of data
processing be charged back to the using agency
and program in program-related terms.

4) The Federal Government needs to set as an
objective the removal from service of all informa-
tion technology components which have outlived
their cost-effective life.

5) The Federal Government needs to significant-
ly alter its process for acquiring information tech-
nology resources. Increased emphasis should be
placed upon the planning, needs definition, and
justification phases of acquisition.

6) The Federal Government needs to upgrade the
training and career development required for func-

tional managers, reclassify personnel skilled in the
management or use of information technology, and
establish appropriate career paths for such
persons.

7) The program and mission agencies need to be
strengthened to meet the general requirements for
managerial and technical expertise in information
technology. The agencies must have prompt ac-
cess to resources which can help them solve their
problems.

8) The Federal Government needs to institute
a research and development program in informa-
tion technology to meet the needs of the non-
defense sector.

9) The Federal Government needs to revitalize
its efforts to establish and maintain a standards
program for information technology in order to
support the economic purchase of equipment and
the economic and effective operation of computer
resources.
–Information Technology and Governmental Reorganization: Sum-

mary of the Federal Data Processing Reorganization Project, OMB,
April 1979, pp. 6-18

The Paperwork Reduction Act creates a single
control point for the management of Federal in-
formation resources. It ends the fragmented respon-
sibility for controlling Federal paperwork burdens
which exists today and establishes visible and
accountable officials for information management
within the Office of Management and Budget and
each agency.

–Senate Report (Governmental Affairs Committee) No. 96-930,
to accompany the Paperwork Reduction Act of 1980,

Sept. 8, 1980, p. 5

The ADP Task Force found that the Federal
Government is not effectively managing its infor-
mation technology resources and, therefore, miss-
ing out on substantial potential cost savings. The
Government has failed to develop a coherent sys-
tem for ADP planning and management. As a re-
sult, it has not capitalized on the substantial op-
portunities for cost savings and effectiveness
improvement.

–President Private Sector Survey on Cast Control (“’The Grace
Commission “), Report on Automated Data Processing/Office Auto-

mation, spring-fall 1983, p. iii

Despite substantial improvements, Federal agen-
cies have not realized the efficiency improvements
and economic returns that information technology
has made possible . . . the little planning that has
taken place has not been as concerned with sav-
ings and efficiency improvements as it should have
been.

To recapture the Government’s position as a
leader in the efficient and productive use of infor-
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mation technology, the Administration has adopted
a three-point strategy: (1) develop and issue effec-
tive and up-to-date Government-wide policies, pro-
cedures and guidelines; (2) ensure implementation
of those policies through earlier policy-level, OMB
involvement in the planning and decision-making
processes of selected agencies with significant in-
vestments in information technology; and (3) de-
velop results-oriented measures of performance to
ensure maximum return on the Government’s in-
vestment in information technology. . . .
● Agencies will be required to document at least

a 10 percent return on their information tech-
nology investments;

Ž Agencies will be required to implement stand-
ards that foster open systems of communication
and permit the exchange of information among
systems;

● Greater reliance will be placed on the acquisi-
tion of commercially available software to re-
duce the Government’s dependence upon locally
developed, customized software.
–Office of Management and Budget, Management of  the United

States  Government  F’iscal  I’ear  1986


