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1. Introduction

Purpose

Managing a Nation: The Microcomputer
Software Catalog is a collection of reviews of
microcomputer programs of special relevance to
those people around the world who are
responsible for the management of the current
and future affairs and business of their countries.
Specifically, the book includes software that will
be useful to teams carrying out national 21st
Century Studies, to government ministers and
other leaders making policy decisions, and to
employees of the official agencies and private
institutions that run national programs.

This book is a publication of the Institute for
21st Century Studies, an independent, non-profit,
educational organization that provides training
and other types of support for teams doing 21st
Century Studies. Further information on the
Institute is provided in the Appendix.

The Institute has defined a "21st Century
Study" as an integrated, multisectoral
investigation of the long-term future possibilities
for the community under study—a city, a
province, a nation, a region, or the world. (Also
see Appendix.) Such projects are now being
carried out in numerous countries and are
producing significant benefits. An overview of
the studies and reports from those in Mexico,
Peru, and Costa Rica have been published in
Futures (May, 1990; M. J. Garrett, guest editor).
A more in-depth survey will be provided in
Studies for the 21st Century, a forthcoming book
edited by M. J. Garrett and G. O. Bamney.

We at the Institute see the 21st Century
Studies as potential catalysts to improve the
quality of governance. The studies provide
alternative scenarios of what countries might
become, thereby stimulating thoughtful
discussion about national futures. But even a
national study of the highest quality will have
only short-term influence unless it leads to
improvements in official decision-making
processes and management practices, both of
which must be handled well if a country is to
prosper. Thus, although our primary work is
with 21st Century Studies themselves, we

recognize that they will have their impact
primarily through consequent changes in
governance, that is, in policy formulation and
management practice.

Imagine, for example, that a 21st Century
Study finds that a key challenge in the future of
the nation will be providing adequate energy
while protecting the environment. And imagine
further that an official decision is made to give
the energy-environment question high priority.
Appropriate ministries must then carry out
policy analysis to find a combination of energy
sources that satisfies national energy needs, has
minimal detrimental environmental effect, and is
acceptable to the public. Then, even after the
new energy plans and policies are in place, their
execution will depend on good management
practices such as the designing of an effective
national electric grid.

Microcomputer software can help at each
stage of this process. The 21st Century Studies
often include comparisons between forecasts
based on current trends and alternative scenarios.
However, the task of building forecasts and
scenarios that are internally consistent is a
challenging one because of the wide range of
sectors involved. Appropriate computer models
can help immensely. Similarly, computer
software can be very useful to analysts dealing
with problems such as the most cost-effective
way to reach a particular national goal. Finally,
good-quality software can be invaluable in
transforming policy decisions into well-managed
programs.

History

This book has been in the making since
1981. At that time, Mr. Lin Zixin, then director
of the Institute for Scientific and Technological
Information of China, was heading the team
carrying out the 21st Century Study for the
People's Republic of China. As they worked,
Mr. Lin and his team became aware that much of
the analysis they wanted to do could best be
handled with computer models. Their attempts
to find appropriate software within the PRC were
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fruitless, however. Their search disclosed that
such programs were not being used even within
the national ministries.

Mr. Lin mentioned this problem to Dr.
Gerald O. Barney, director of the Institute for
21st Century Studies. They agreed that, as part
of its work, the Institute should collect
microcomputer models that would be relevant to
teams carrying out 21st Century Studies and to
governments working to implement those
studies.

In response to Mr. Lin's initial request and
subsequent requests from other team leaders, the
Institute staff began searching for software that
would be helpful in national futures research,
policy analysis, and governmental management.
This work led to the publication of a small book
entitled Managing a Nation: The Software
Sourcebook (Barney and Wilkins 1986), which
included reviews of fifty-two models. After four
more years of searching, the Institute has a
library of many hundreds of microcomputer
programs—enough to fill three large filing
cabinets. Managing a Nation: The
Microcomputer Software Catalog reviews 127 of
the best pieces from the total collection.

General Description

None of the programs here are general
purpose software such as word-processing
packages, spreadsheets, and databases, all of
which tend to be widely reviewed, well
advertised, and readily accessible. The programs
that are included here are little known by
comparison. They are seldom reviewed or
advertised, and many are not even for sale
commercially. This is not surprising, since many
of them have very small potential markets.
Consider, for example, a program designed for
use by the head of a national ministry—the
finance minister, perhaps. The potential
worldwide market would be less than two
hundred customers.

Much of the reviewed software comes from
obscure sources. A few programs were written
by students and published as parts of master's or
doctoral theses. Some pieces were produced by
small offices and minor bureaus within national
governments and international organizations.
Other pieces were created by small software
companies. One set of models was built by the
team doing the Peruvian 21st Century Study.

Each of the programs has been reviewed
with two goals in mind: to give a useful general
description of the software and to provide
adequate technical information about it. Thus,
the initial part of each review explains what the
software does, who could benefit from using it,
and what the benefits would be. The latter
section of each review contains details regarding
the modeling methodology, data requirements,
programming language, theory and assumptions,
and appropriate hardware.

Organization

Managing a Nation is divided into three
parts. Part One reviews sectoral software, Part
Two covers multisectoral and global models, and
Part Three provides information to help users
better understand and apply all kinds of
computer models.

The sectoral models in Part One are
collected into chapters on the following topics:
agriculture; economy and industry; energy;
environment and ecology; natural resources;
politics; demography, health, and education;
rural and urban development; national security;
and transportation and communication. Most of
these categories parallel the limited domains of
government ministries, and most of these
programs address relatively specific problems.
Here are a few examples of the kind of software
included:

LEAP is a national energy model that can be
used in both industrialized and developing
countries to evaluate alternative energy
policies and programs.

Interactive Conservation Evaluation (ICE) is
a program to help analyze alternative soil
conservation measures for a wide range of
soil conditions.

MINIECON is a dynamic macroeconomic
model programmed on a spreadsheet; it can
be fitted to any country and used to evaluate
proposed economic policies.

CAMEQO II is emergency management
software that simulates a wide range of toxic
chemical releases and can be used both for
contingency planning and for managing
operations during a chemical emergency.
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Part Two of Managing a Nation includes
both multisectoral national models and global
models. The multisectoral national models
synthesize many of the individual areas
addressed in Part One. This integration is very
important since virtually all public policy issues
of importance cut across ministerial boundaries.
Global models focus on a still higher level,
providing an overview of the interactions among
nations. Such models are of increasing
importance, not only because of international
relations and trade, but because of transnational
environmental impacts and international
migration. Two examples of Part Two models

Three provides a concise summary of the data
sources especially relevant to national
governance.

Several emerging technologies—geographic
information systems, modeling languages, and
artificial intelligence—show promise of many
beneficial applications in governance. The Part
Three chapters about these technologies review
their status and suggest ways for interested
officials to keep abreast of new developments.

The Further View: An Emerging Pattern

This_ book js ljkq a mosaic. Up close we see
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An Unusual Opportunity for the
Developing Countries

Microcomputers are one of a number of new
technologies sweeping the world. The
developing countries face real problems in
applying many of the new technologies,
however, since they require both high capital
investment and a pool of highly trained technical
personnel. Because of these requirements, such
technologies are not likely to have a major
beneficial influence on the developing world jn‘
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billions of dollars of research. The resulting
programs are more useful and more user friendly
than programs of the past, and most are available
at modest prices.

The result of these developments is that an
important technology can be put to use right now
by the governments of every nation. Thanks to
the microcomputer revolution, a powerful piece
of equipment has become available at prices that
all countries can afford. And with the
development of the kind of software reviewed in
this book, an enormous set of effective tools has
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is almost a decade behind advances in the
hardware and does not come close to exploiting
the capabilities of the current hardware.

The references for this chapter include
numerous articles about current and expected
developments in computer hardware (Markoff
1988a-b, 1989a-c; Scannel and LaPlante 1988;
Clark 1988; Copeland 1989; Marshall 1989;
Brownstein 1988, 1989; Krohn 1990a-b; Lewis
1988a-¢; DeTray 1986; Dryden 1990; Hayes
1988: and Fisher 1988). The story they tell is an
exciting one.

As shown in Figure 1-1, the power of
microprocessors is increasing rapidly and is
expected by industry experts to continue
increasing for many years yet. Microprocessors
that are expected to be available in 1992 will be
able to perform 120 million instructions per
second (MIPS). Industry leaders expect that, by
the year 2000, microprocessors will operate at
250 MHz and will contain 100 million
transistors. Intel Corporation has announced
some details of the 1786 chip, which it plans to
release in the year 2000; the chip will include
four tightly coupled, parallel processors, two
vector processors, two megabytes of on-chip
cache memory, and a digital video interface and
will deliver 2000 MIPS.

The increasing power of computers is,
however, only half of the story. The cost of
executing a million instructions per second
(MIPS), is declining steadily. (See Figure 1-2.)

The development of more powerful
microprocessors and chips means that the
microcomputers into which they are incorporated
also have increased capabilities. When a
VMSOS5 processor board is inserted in IBM PS-2
model 80, this microcomputer becomes as
powerful as an IBM 9370 Model 40 mainframe
computer. Desk-top work station computers are
approaching the capability of supercomputers
that were at the cutting edge of the technology
only five years ago. Desktop mainframes are
under development that will use five
chips—each measuring only a half-inch by a
half-inch—that replicate the performance of the
central processing units in IBM's 370 mainframe
computers.

Another advance will increase yet further
the performance of microcomputers. Most
microcomputers today operate with
microprocessors based on the Complex
Instruction Set Computer (CISC) design.

$1,000

100 =}

10 =

1 ™ T r1Tv7vrrjtrvrropgs
1985 1990 1995

Figure 1-2: The falling cost of computational capability
(measured in U.S. dollars per million instructions per
second (MIPS)) for microcomputers, minicomputers,
and mainframe computers. Source: After J. Marcoff,
"The Chip at 30: Potential Still Vast," The New York
Times, 14 September, 1988, p. D1.

Smaller, more powerful microprocessors based
on the Reduced Instruction Set Computer (RISC)
design, which increase dramatically the power of
microcomputers (see Figure 1-3), are just
beginning to enter the market.

Meanwhile, internal memory capacity is
increasing at a similar rate. Microprocessors
now available are able to manage up to four
gigabytes (the equivalent of roughly forty
thousand books) of physical memory and up to
sixty-four terabytes (640 million books) of
virtual memory. Current manufacturing
technology has the potential to produce
individual memory chips capable of storing 64
million bits of information, the equivalent of
several encyclopedia volumes. New
manufacturing technology based on X-rays is
under development that will permit the storage
of much more information per chip. Industry
experts are predicting chips containing 1,000
million transistors by the year 2000.

External memory capacity is already
enormous and is growing. Reliable two-inch
disk drives, the size of a pack of cigarettes, can
hold 100 megabytes of data. Compact Disk
Read-only Memory (CD-ROM) now permits the
storage on a single 4.72-inch disk of 550
megabytes of data (the equivalent of about five
hundred books), with an access time of two to
three seconds for any individual piece of data.
The cost of producing CD-ROM disks has been
dropping, and it is now possible to produce one
for $3,000, rather than $30,000. High-capacity
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laser disks are being designed that will contain a
combination of software, documentation, and
necessary data.

Most impressive of all, computers are
becoming much easier for people to use.
Learning the basics of using any computer will
become easier as operating systems become
more nearly standard. Already an operating
system exists that works the same way on
computers sold by forty-four companies,
including IBM and Digital. Graphic interfaces,
first pioneered by Apple Computer Corporation,
are becoming more common and will make it
even easier for people to learn how to use
software. Computers are even able now to tutor
users with talking software ("soundware") made
possible by digital signal processor (DSP) chips.

Computer tutoring will be even better in the
future because of full motion interactive video.
This technology is already available for
microcomputers equipped with special parts and
by the year 2000 will be an integral part of many
microcomputer chips. Two-dimensional screen
presentations may be replaced by stereoscopic
three-dimensional images and models, which
already can be produced with computer work
stations.

Even programming will become easier.
Object-oriented programming, which greatly
increases productivity and compatibility, is
already appearing. Also, compilers have been
developed that automatically adapt programs
written for a single processor so that the software
can be handled by several processors working
simultaneously.

Million

instructions o
per

second 40 = o
(MIPS)

=3 ==ax Minicomputer

Mainframe

30- KO0

Microcomputer based on Reduced Instruction Set Technology

Microcomputer based on Complex Instruction Set Technology

1970

1980 1990

Figure 1-3: The changing performance characteristics of microcomputers based on RISC and CISC designs,
minicomputers, and mainframes. Performance is measured in millions of instructions per second (MIPS) for a
single processor. Source: After J. Marcoff, "In an Age When Tiny Is All, Big Computers are Hurting," The New

York Times, 4 April, 1989, p. Al.














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































