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INTRODUCTION

I. PROJECT BACKGROUND (Phase I)

Over the past several years UNIDO and especially the Factory
Establishment and Management Section has received many requests
for assistance in demonstraticn, development, and implementation
of computerized decision aids for industrial management. These have
come for twc principal reasons:

- the technology of microcomputers has developed so far that
powerful computers are now very cheap and simple to use.
They are now realistically available to i~dustrial ministry
staff and to factory managers in most of the industrializ-
ing nations;

- the advances in management science and in computer software
development have provided excellent management aids in a
form that is cheap enough and simple enough to be widely
available even in the poorer countries.

Microcomputers, when combined with computer programmes that
address the common factory management functions (such as inventory
control, wovkforce scheduling, and payroll) can raise the effective-
ness and productivity of managers. As a consequence, government/
industry officials now see opportunities to compensate for their
scarcity of trained persomnel. They have been asking UNIDO/FCTY for
assistance in selecting and implementing the proper computer systems.
UNIDO has been responding to these requests, but developments in the
field have been too rapid for any one small group to follow. Further,
there is a scarcity of facilities for testing and demonstration of
the machines and software that would be most useful to UNIDO's gnten-
tial clients. Thus, UNIDO initiated the contract with IIASA to sup-
plement its expertise and at the same time acquire the computers and
software required to respond to future requests.

The development objective of this project is to increase the
expertise of industrial managers and public officials responsible
for allocating financial and personnel resources within industry.
This will be achieved by:

- assembling a set of computerized training tools that can com-
pensate for the lack of trained industrial management person-
nel in the developing nations.

- adapting these tools for use on very inexpensive, portable
microcomputers suitable for the area.




The UNIDO/IIASA project was originally designed to have two phases.

Immediate Objectives of Phase 1

1) Bold the first seminar/workshop to introduce management personnel
from the developing world nations to the industrial management
programmes prepared by UNIDO/ITASA. The results of the first
seminar indicating the range of equipment and software specified
by workshop participants. This document will also provide pre-
liminary feedback on the training techniques that have been
developed by UNIDO/IIASA to convey management decision aids to
clients unfamiliar with the use of computers.

2) Develop and operate within UNIDO a microcomputer scftware centre
that would permit UNIDO to assess and distribute the most effective,
computer-based industrial management tools to the developing world.

3) Establish a small, but comprehensive, software library on pro-
grammes for management decision-making processes that could be
provided to the software centres that are being promoted by
UNIDO around the world. IIASA will specify the generic functions
to be addressed by these prograrmes, for example inventory manage-
ment, payroll, quality control, and so forth. UNIDO will select
optimal examples of programmes in each area and IIASA will
re-programme one of these packages to demonstrate how software
can ba implemented on an array of machines in the UNIDO micro-
computer centre.

4) Set up a UNIDO/IIASA consulting team that could work on develop-
ing and adapting management programmes for use in UNIDO projects.

3) Heid advisory meetings to prepare for Phase II.

Report on the UNIDO/IIASA Seminar Workshop on
Microcomputer-based Tools for Management Training and Support

The UNIDO/IIASA seminar was held in two consecutive sessions:
September 1-7 in Balaton Fured, Hungary and September 10-14 in
Csopak, Hungary. The first meeting involved 39 computer specialists
from 15 countries. (The Hungarian Ministry for Industry covered
all room, board, and administrative expenses for the conference
participants.)

The first session was used to demonstrate a variety of micro-
computers and computer-based training tools for use by managers.
The second was used to critique the tools used in the first session
and to identify future directions for the UNIDO/IIASA project.




Microcomputer Specifications

From discussions of the participants, we finally identified six principal
criteria to be used in selecting the microcomputers that should be installed
in the UNIDO demonstration facility. To serve the needs of UNIDO the com-
puters must b2:

- relatively inexpensive, betweeen $200 and $4,000, including the
display screen, printer, and aemory.

- manufactured in many different countries,
- widely sold,
- widely serviced and inerpensive to maintain,

- supported by a diverse array of software, and

available with at least 10K of random access memory.
We identified six computers that meet these criteria.

1. SHARP PC-1261 combined with the CE-125 printer and
cassette tape recorder,

2. SINCLAIR Spectrum,

3. COMMODORE 64,

4. NEC PC-82-1A,

S. APPLE IIe, and

6. IBM PC (or suitable PC compatibles).

All six of these machines were demonstrated at tne seminar, and these
are the microcomputers that will be used as the reference group for the pro-
ject. Thus they are also the computers that should be included in the UNIDO
microcomputer demonstration centre. The combined set of software available
for these machines includes well over 20,000 programmes.

Even though the above machines represent the great majority of all
microcomputers sold anywhere on the globe over the past three years,
there are some countries where none of these machines is available and
where some other computer, perhaps one produced domestically, is more
prevalent. To make the results of the UNIDO/IIASA project also useful
in those countries, we have adopted a set of soitware standards that
will extend the utility of the final programmes beyond the family of
six reference machines.

Software Requirements

Participants at the meeting indicated six criteria that should be
employed in selecting software adopted for use in th-e UNIDO/IIASA project.
The programmes we use should be:




- easily converted for use on many different computers,

- conceptually straightforward, so that programmers with
minimal skills can convert the UNIDO/IIASA programmes
to suit local conditionms,

- available in the public domain for free or subject to
purchase at minimal cost,

- easy to understand, in their essentials, by those with
no prior programming experience,

- readily adaptable to a variety of the common industrial
management functions, and

- compact enough so that they can be implemented even on
the smallest member of the reference computer set, the
SHARP PC-1261.

These criteria dictated by the selection of two programming environments,
one provided by the family of BASIC interpreters or compilers and the other
provided by the spreadsheet machine language programme.

BASIC is the world's most widely used computer language. Virtually
every microcomputer is provided with a BASIC interpreter. While there
are minor differences among the widely-used versions of BASIC, it is quite
straightforward to convert a BASIC programme that runs on omne machine into
a BASIC programme that is suitable for amother BASIC is also conceptually
simple to use, and even programmers with modest skills can understand a
BASIC listing developed by another programmer and modify it for his or her
own purpose.

Spreadsheets are the most widely sold form of microcomputer programme.
For example, there are over 50 spreadsheet packages available for the
IBM-PC.

The following list of spreadsheet attributes is taken from that chapter
by Andrew T. Williams:

"An electrcnic spreadsheet is the automated couuterpart of an
accountant's pad or ledger sheet ... Spreadsheets apply their
problem-solving capabilities to the gamut of business situatioms,
from reports and budgets to forecasts and profit-and-loss state-
ments.

Three elements are betrind the cverwhelming popularity of the
electronic spreadsheet as a business tool. First, the screen
layout of columns and rows ... present(s) a format familiar

t» even the most reluctant computer povice. Second, there is

a direct connection between the words, number, or formulas you
place ip the cells (of the spreadsheets) and what appears on

the screen ... constructing an electronic spreadsheet is concrete
rather than abstract.




Finally, the spreadsheet gives you instant feedback. Because vou
can see each entrv on the screen as it is entered, vou can correct
it immediacelyvy if it is wrong.

In addition, a spreadsheet programme automatically calculates a
formula or a function, then displays the results. 7You can
change assumptions as often as you like in corder to quickly
answer ''what if" questioms."

1-would_add-shet—the- 3preadsheet. requires only a logical mind and
familiarity with algebra. No elaborate programming languages are required
to use it. The basic spreadsheet programme is tailored for use in a
specific application by creating a template, a set of numbers, formulas,
and labels that fit into the cells of the spreadsheet matrix. Templates
have already been developad to deal with a wide variety of factory manage-
ment tasks. Oie principal objective of Phase II will be to survey the
available spreadhseet templates, identify those that are related to tasks
of interest to UNIDO, and then adapt the best cf them for use on the six
reference microcomputers.

;;;?development work will be done on the IBM-PC. We will use the
spreadsheet incorporated in Lotus 1,2,3 to create the basic family of
templates. Then each template will be reduced in complexity to fit the
progressively smaller computers in the reference set.

The second principal objective of Phase II will be to create the UNIDO
facility, the documents, and the training techniques that can permit the
selected templates to be widely dissseminated. Microcomputer-based
instruction will be used in this connection, and it is with the teaching
tools that we will employ the second software standard, BASIC. All the
tutorials, games, and models that are developed for use in the training
programme will be written in BASIC. Important in the design of these tools
will be the feedback received from the first session of the wcrkshop we
organized in September 1984.

Preliminary Feedback on the Training Techniques

The second workshop, scheduled for summer 1985, will provide us with
much more feedback on the best techniques for use in disseminating the
materials developed under the auspices of the UNIDO/IIASA project. How-
ever, we did experiment with a variety of different teaching techniques
at the September 1984 meeting.

- What is the nature of your work?
- What was the most valuable part of the workshop for you?
- What was the least valuable part?

- What one change or addition would most improve the workshop?

- Please describe in what way, if any, you intend to use the
concepts, materials, or techniques of this workshcp in your
own work.

- In your home country, for what sort of audience do you think
a workshop like this is most appropriate?




Appendix I is a summary of the responses to these six questiouns given
at the end of the workshop by the participants.

Sources of Information for the Surveys

An early objective in Phase two will be to conduct two surveys. The
first examines literature sources to identify firms that supply suitable
templates. From analysis of those sources we will develop a catalogue of
available spreadsheets and templates for the six reference microcomputers.
The second surveys development professiomals to identify the most important
functions that should be addressed by the spreadsheet templates we adopt
and the most important features we should incorporate in the templates
adapted for the UNIDO/IIASA project.

The list of the firms receiving the software survey will be compiled
from software catalogues for each of the six computers. This will give a
sample of about 100 recipients.

The list of professionals who will receive the questionnaire abcut
priority functions to be addressed withip the area of factory management
will be drawn from the consultant rosters of UNIDO, UNDP, the World Bank,
AID, and the IDRC in Canada. An example of the materials to be used in
this part of the study is the book, Consultants Available to Developing
Countries. This report, prepared and distributed by UNIDO's Project
Personnel Recruitment Sectiom lists about 200 outstanding individuals
along with their areas of specialty. Working in close collaboration with
UNIDO staff, we will select 100 individuals from this and related publica-
tions.




II.

INTERIM KEPORT ON SURVEY OF PROFESSIONALS DATA SOURCES

The aim of the present project has been defined "to increase the
expertise of industrial managers and public officials responsible for
allocating finzncial and personnel resources within industry”.

This aim is to be achieved, inter alia, "yy assembling a set of
computerized training tocls that can compensate for the lack of
trained industrial management personnel in the developing countries'.

In this connection, UNIDO and the comtractor agreed that one of
the initial steps would be an inquiry to a representative sample of
persons in the various developing countries, knowledgeabie in economic,
and particularly industrial matters, in order to obtain a clear
picture of which specific areas of industrial management should receive
priority attention. One of the tasks of the project was thus defined:

A survey conducted by the UNIDO/I1ASA staff of professionmals
in the field to identify the best available microcomputer-
based decision making aids.

To carry out the survey one must first identify a substantial
number of institutions and individuals living in or knowledgeable
about developing countries who can provide guidance to UNIDO in
such matters. This is our report on the sources of information to
be used in compiling the mailing lists for the surveys of software.

There are currently well over 100 so-called developing countries.
In each of them there exist institutioms which have as one of their
aims the improvement of the economic situation through the introduction
of better methods of selecting, establishing and maraging industrial
enterprises.

These institutions are of various kinds and include governmental
subdepartments, universities, chambers of industry, development banks,
associations of industrizlists, trade groups, research institutes,
centres for the improvement of productivity and others.

In order to obtaina properly balanced picture of the problems
that may be addressed with the UNIDO/IIASA project, it is desirable
to obtain opinions from a good number of these diverse organizations.

Various indexes exist (some produced by UNIDO) that identify
such organizations. We have obtained many of them and have selected
the following as sources of information for the survey:

1 - MANAGEMENT ADMINISTRATION AND PRODUCTIVITY: AN INTERNATIONAL
DIRECTORY OF INSTITUTIONS AND INFORMATION SOURCES

International Labour Office, CH-121l Geneva, Switzerland
2 - GUIDE TO TRAINING OPPORTUNITIES FOR INDUSTRIAL DEVELOPMENT

Training Branch, UNIDO
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3 - DIRECTORY OF INDUSTRIAL AND TECHNOLOGICAL RESEARCH INSTITUTES
Development and Transfer of Technology Branch, UNIDO

4 - DIRECTORY OF ORGANIZATIONS IN DEVELOPING COUNTRIES FOR
DEVELOPMENT AND IMPLEMENTATION OF INDUSTRIAL INVESTMENT
PROJECTS

Factory Establishment and Management Section, UNIDO

5 - DIRECTORY OF INDUSTRIAL INFORMATION SERVICES AND SYSTEMS
IN DEVELOPING COUNTRIES

The Industrial and Technological Information Bank, UNIDO

6 - FINANCIAL RESOURCES FOR INDUSTRIAL PROJECTS IN DEVELOPING
COUNTRIES (II)

Published in UNIDO's Industrial Investment and Financing
Series

The above directories contain well over 3,000 entries;
the difficulty will, therefore, not be to identify addresses;
but rather to select a small, yet statistically representative
sample from these addresses for the purposes of the intended
survey.

This will be a mechanically tedious task, but ome that is
conceptually easy to do. With concurrence and assistance of UNIDO
we will not entirely rely on the existing printed lists, but will
also make use of its Senior Industrial Development Field Advisers
(where such exist), or else the Offices of the Resident Represent-
atives of the United Nations Development Progrzmme in the
following manner:

At the same time at which the questionnaires are being sent
directly to the selected recipients, six of the same
questionnaires are sent to the UNDP offices with a request
ro pass on copies of the questiomnaire to any individual

or organization which from the perspective of the local
UNDP representation could contribute to the substance of
the inquiry and which was not already directly addressed

as indicated through a list provided together with the
survey blanks.

Such persons could be identified as the authors of their works
through computerized data banks available in the United States.
In this connection we have found three data banks that appear to be
particularly useful:

7 - ECONOMIC LITERATURE INDEX

which provides a comprehensive review of 200 economic journals
produced world-wide. It currently contains approximately
160,000 items, covering the period from 1969 to date.

Tte database is property of the American Economic Associationm,




8 - TFOREIGN TRADE AND ECONOMIC ABSTRACTS

with, approximately, an equal number of indexed items, including
about half from non-English language sources.

This data base originates with 'De Stichting Economische
Publicaties' and is produced by the Netherlands Foreign
Trade Agency, The Hague.

9 - MANAGEMENT CONTENTS

This data bank contains abont 175,000 items and (according to

the originators) "is intended to provide the most current and
retrospective information on a variety of business- and
management-related topics to aid decision making and forecasting".

We have examined some of the supporting information on this data
bank and established that it contains a very sizeable number of
entries under such headings as 'developing countries',
'industrial development', 'industrial management' and 'manage-
ment development'.

As a final recommendation, we would also suggest contact with
the World Bank's'Economic Development Institute (EDI)'at Washington, D.C.,
which is cuntinually engaged in the training of top-level persomnel in
decision-making positions in the developing countries. Dr. Price
Gittinger is Special Advisor for Institutional Development of EDI.
We have discussed specifics with this agency. We believe that due to
its unique relationship with the developing countries, it will be able
and willing to make highly useful recommendations to UNIDO, relative
to the present project.

The following is a suggested draft for a letter to be sent by
UNIDO to its field representations, at the time at which the
'Questionnaires' are mailed to persons/institutions with interest
in, and knowledge of the locally prevailing situation relative to
computer applications to 'Industrial Management'.

To the Office of the Resident Representative

at

(For the attention of the SIDFA, if available)

Subject: Project UF/GL0O/84/192 ("Computerized Decision Aids for
Industrial Management'')

Since autum, 1984, UNIDO and IIASA (the International Institute
for Appiied Systems Analysis at Laxenburg/Austria), have been engaged
in a project that will develop microcomputer-based tools:

"....to increase the expertise of industrial managers and public
officials responsible for allocating financial and personnel
resources within industry."




The aim is to be achieved through training tools that can
compensate for the lack of industrial management personnel, using
modern microcomputers and specially adapted 'software'.

The project is being carried out with the assistance of a
consultant organization in the United States of America (the Resource
Pclicy Center of Dartmouth College).

1an order to assure that the project indeed will provide suitable
remedial action for the perceived shortcomings, a mail survey is
currently being conducted to elicit the opinion of about 100 institu-
tions and individuals around the world who are interested in, and
knowledgeable about possible computer tools for addressing industrial
management problems in their respective areas.

The list of adiressees has been carefully prepared from the best
available information contained in documentation at hand. We feel,
however, that we may well have overlooked institutioms/individuals
who could be helpful; and we hereby request the assistance of your
office in this connection.

Included you will find six copies of our questionnaire, as well
as a list of those institutions/persons in your area to which we have
sent such questionnaires directly.

Would you please look through the list, identify any additional
institutions/individuals who in your opiniom camn contribute ts our
efforts; and transmit to them a ccpy of the questionnaire with the
request to return it, filled im, to us, either directly, or tihrough
your office.

Sincerely yours,




APPENDIX 1

SUMMARY OF PARTICIPANT RESPONSES ON THE WORKSHOP
EVALUATION QUESTIONNAIRE

1. What is the nature of your work?

Resource modelling (economic and system dynamics). System
consultant.

Teaching research.
Environmental systems analysis.
Organic gardening.

Teaching mathematical and computer-based methods for managers
and research work on this topic.

Research and teaching om optimal, though sustainable use of
forests.

Energy and environmental systems research and teaching;
management.

An implementation of numerical methods of system amalysis
in the management and training of managers (top level).

Dozent, lecturing graduate and post-graduate students;
running training courses for senior management.

Writer; editor:; communicator.
Research and teaching of water resources systems.

Applied Systems Analysis, Research, Design and Teaching on
Informatics in 13CS.

Anthropology - small farm system aralysis - agricultural
development policy.

Teaching programming languages and modeling methods.

General economics of environment, including resource
discussions.

Research on the evolution of the cooperative agriculture
of Hungary.

Deputy Director of research institute, Researcher and
Advisor to Environmental Commission.

UN Ind. Dev. Officer
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Research and teaching mathematical ecology.

Studying soil-water-plant systems; the water dynamics in it.
Environmental protection. Metal contamination. Modeling.
Systems analysis/Agricultural modeling.

Teaching; research; service.

Graduate studert in System Dynamics and Resource Policy.
Graduate student in computer modeling, policy design and analysis.
Institute for T Systems Engineering as a u eng.
Applied mathematics in economics.

Ecological development/Third word.

Models for forest harvest, linear programming, leontieff~models.
Agricultural/Environmental modeling.

Industrial Engineering.

was the most valuable part of the workshop for you?

The concise summary and package of material that I can use in
my own country; professiomal contacts. To see how participants
reacted to aspects of workshop.

Integration of variety of resource systems; using of gaming as
learning tool.

Integrated ~iew - same systems principles demonstrated in many
different systems.

The games. They gave me better understanding of structures and
events and the amount of time it takes to make changes.

To come to know new training games and the approach to systems
by their structures.

To learn the power of games in education to deepen insights in
system~-structure and behaviour, by playing the games and have
debriefings.

Playing the games (beer production, deer game, STRATEGEM~1) and
(parts of the) introduction and debriefing.

The games for strategic planning - industrial games.
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To gain insight into the concepts of systems dynamics; tO run
games, especially the complex Strategem-1 game; to exchange
experience in developing and running games.

An increased understanding of the mechanics of system dynamics
and the potential for application in management and conflict
resolution. Also, the contacts.

The concept of modeling the world on systems as positive and
negative loop with stocks of buffers and delays.

Agri Models, Strategem I, II - learning that such models CAN
be built as games; how to present games as teaching devices.

The lectures and exercises and zames were all closely integrated.
Their union was what made it work. No single part was more
valuable that the rest, 21l were important learning tools.

Precantation of systems which behaviour you experience in real
1ife and which internal mechanism are still mysterious, not
only for ordinary people, but also for politicians and top
government decision makers.

The basic thinking of system function and loops, especially
concerning global resources.

To learn the principles of systems analysis as a tool to
approach the understanding of the world.

Games - advanced and in ed important systems principles;
{llustration - how a microcomputer may be used.

Exposure to the various models.
W.N cycles, watershed model.

2

To see in work dynamic simulations; to undcrstand their basic
rules, loops; to meet experts.

The perspective coming out of the lectures and games.
Professional contacts were equally important as realizing

the importance and effectiveness of gaming at conveying
complex relationship, concepts.

Games.

Lectures and games demonstrating system behaviour.

Interaction with other participants; learning different views,

{deas about the needs and applications of systems analysis
in resource issues.




3.

What
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The use of gaming in order to make clear some basic svructural
connections, and the understanding of these.

Having the audience actively take part inm the workshop, which
was very well organized and prepared.

The development of a epistemology, that in my view has a future.
The delineation of behaviour, structure and events, the levels
and relationship of systems which approach reality and the
ability to "see" time - past, present, and future.

The understanding that small simulation models can be very use-
ful instead of very big - which are difficult to rum.

The experience with playing games. .

The games, which proved that you can have a better idea of svstems
by them, and that they make you ask questions that might not have
come to mind otherwise.

was the least valuable part?

Intro sections on systems and modeling methods, but these are
most important for most.

About the sustainable agriculture, data from Germany and U.S.A.

(Parts of the) lectures because they were written down and were
too narrowly focused or too disconnected to over-all aims.

Insufficient explanation or instruction in technical areas.
The minerals deflotion model (if at all) better say none.
Cannot recall not being kept interested.

We did not have enough time to think the models presented over
and over again. The lectures were loaded with information and

kept us concentrated all the days long.

The time is too limited to get a real, deep understanding of
all the variables used in the model.

Global modeling concepts.

The economic applications.

The microcomputer models, because I have some experience on that.
Small scale models seem poorly developed, in general, the small
amount of feedback -~ too easy to win - gives a simplistic and

negative impression of the value of these tools.

Lack of presentations by other people working in Resource Systems.
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The goals, stated objectives, were almost too comprehensive
for a 5-dayv conference. The 5 days were a great introduction
to systems concepts.

Some details in certain models were far from my interest - at
the moment at least.

Had not enough time to read our notes and think them over, as
we received them on the first day. It would be useful when
participants got them in advance.

All of it was relevant, as I am noc a systems dvnamist, or a
computer expert.

To play games without having a preliminary introduction of the
model.

Lectures on the basics of systems dynamics.
4. What onme change or additiom would most improve the workshop?

A better ice-breaker at the beginning of the conference to
better encourage social interaction between participants.
Perhaps a facility with a more inviting lounge area could be
better. Country on nametag.

More use of computers to demonstrate behaviour of very simple
systems at the start as lead-in to more complex models.

Better documentation for Stratagem game; brief for reference
during the game. Complete notes for all sessions, following
same general outline (systems principles - components -
specific system - model - results). Workbeok to take home.

For non-economists it would be helpful to have some definitions
of the vocabulary used in Strategem.

To have a broader and more comprehensive review of new results,
including the list of references, publications, names of best
authors on the topic, etc.

To start with a lecture about principles of modeling (and system
dynamics) because I myself for instance have not practical
experience on modelirg. The importance of loops came out

during the week.

A more systematic, concentrated introduction into the possibili-
ties, limits and principles of system dynamics (analysis);
adding a session in which you construct/analyse a small system
yourself together with two or three other people, in depth.

To give an instruction for each topic for what sort of audience
is most important and which is the way to introduce the topic
and the game.




This workshop was mainly concerned with environmental pro-
blems. If the participants would come from industry,
other kinds of models would be requested as well.

Better definition of the role of aides or supervisors in
games - e.g. as advisors, consultants, sources of
information.

Film in the middle of the workshop showing the dynamics of
the system. (Ip Stratagem-1 nmot known end of game (the
moderator sets it during the game to 40, 45 or 35). The
results of some changes in useful data that are available
or the computer can be seemn in the film in a continuous way,
e.g., showing how the limit becomes erodable, etc. However,
it is necessary to start by computer exercises and the film
can add the possibilities and will be better understood if
it is given after the computer exercises.

More time to study the structure of each game/model before
it is played (Maybe this is not desirable).

Increasing skills is causal loop diagramming so that we
could use those tools to replicate our understanding of

the structure after the games. It was still hard for us to
verbalize or communicace our understanding of structural
relationships.

More time for reviewing models, concepts, etc.

The relation in the model are primarily of physical type,
that means that the models are too optimistic because the
international and natiomal political restrictions are not
in the model. In all of the model the goals of the people,
the firms and the political leaders (in all countries) are
the same because of the building of the models (games).
This point is not specified in the model (or the lessons).
I think because of these reasons that the models can be
misleading. If they are used to teach decision-makers the
function of the world.

0f these reasons, 1 think it will be very good to have some
lessons on political science in the workshop.

To situate the systems approach within the sets of other
analysis tools.

Better understanding of principles of the games in advance
(That may provide more possibilities to check my strategy
during a game instead to learm its principles).

Have a few managers from the developing world (cross-section).

Problems of system identification on conceptual level, may-
be some theoretical background for the Kaibab model.
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Something more detailed on the functions of the models.

0f course, there have to be changes in the presentation accord-
ing to the audience. This workshop in this form will not work
for all types of audiences.

MORE WORK ON CAUSAL LOOES.

Addition - Get together activities fer the whole group or small
groups.

More roundtable discussicus, exchange of participants knowledge
and experience with policy implementation.

I think it would be useful and come easier to have a longer in-
troduction before playing a game, in order to have a better
understanding for people having different backgrounds than
economists.

You should invite to such a workshop also operating managers and
not only experts from different institutes. (Or not only
managers should be invited, but practical policy makers tool).

It may not be possible in the time, but I would like to learn
how to make a model.

It will be verv useful (for me'!) to have an idea what sorts of
applications need simulation or optimization or human decision-
making.

Reduction of lectures on basics; extension of gaming - have
another possibility to play after evaluation, (more) lectures
on the issues learned in the games and possibilities to
discuss them.

Please describe in what way, if any, you intend to use the concepts,
materials, or techniques of this workshop in your own work.

Direct use of written material for teaching purposes/reference.
Will be part of research and teaching programme at RPC.

In graduate and undergraduate teaching; running 2-3 day seminars
for policymakers; adoption of approaches to local and regional
management problems in the areas of energy, resources, enviromn-
ment.

I will try to disseminate these structure-focused approaches,
concepts, methods and, of course, to use these games too, in
my teaching and research wmore.

First, I am going to use a model-game to give students insight
on the consequences of cutting decisions in the long-term
(compare different methods which are usable) Second, with my
colleagues to use the stratagem play in workshops which are
held on rural development.




1) Introduce one Or more games into our 6-month resource
environment course (merged with our own models).

2) Induce researchers to construct small models to get
insights into their system-under-investigation.

2) Offer to government officials, civil servants, utility
managers, etc. to play the gzame.

1) 1 think to use the___games - Strat. 1,2 in the courses
for our managers. 1 will adopt the games and 1 will do
some experimenting with them. 1 will write you about the
results and changes in the games.

2) To create games like these.

The Strategem-l game will be used in several universities
and polytechnics of the GDR. I will use it on the
1984/85 UNEP Course with Techuical University of Dresden.

1 shall use the concepts to advocate an ecologically benign
approach to politics, policy lifestyle, world view in teach-
ing and writing, (books, articles, newspaper columns) .

I intend to prepare a computerized game on water resources
systems with in two versions.
Version 1 - simple for teaching purposes (3 hovrs maximum
playing time);

Version 2 - more complicated for a group of researchers
1 am the chairman of.

Will be used in training Systems Analysts.

. Will be used to begin teaching Systems Dynamics.

Will be used with the Western___Project at Poona View.
Will be used in workshops/seminars sponsored by Dept.
of Environment.

5. Will be included in training courses on luprmetics
for Government officials at the SRI and also at state

and central government training centers.

£ W -

I think that the basic set of concepts of System dynmamics
have a very wide application in mary kinds of amalytic
thinking. I would try to teach those concepts and use
the games that illustrate them with students of develop-
ment policy or with planmners. They are critical in the
arepa of socio-economic change. I wouid alsc use them to
more effectively implement policy. Analyzing farming
system.

Excellent way of communicating people. Perfect organization
of lectures - 1 am going to use the same techaique in teach-
ing. Since I got a full set of materials - I will be
promoting the method of S.D. among students, university
staff and state government staff through games rather than
just lectures.




I am geing to discuss with other persoms in what way it is
possible to use this material in the state administration
and in university, technical schools, also.

I intend to use this material as a complementary tool in

my economic research. Also, I want to use it as a teaching
tool to make students understand the relationship among
structural behaviour and events.

They will enlarge concepts and tools for solving problems
I face in my research and ation activities. They
will help me to comvince decisionmakers to understand and
use svystems approach in their d.m. process (I hope).

For teaching (exposing) managers in the developing world
to concepts discussed dvring workshop. Similar types of
workshop will be developed.

Gaming is protably the most powerful teaching aid. They
help in visualizing the theoretical results in the
ecological research.

Adapt the models which are close to my field and try to
improve their parts that they be more adoptive. To use
them up for demnnstratior of structure and function of
given systems (e.g., scil N) for students and experts, toO.

7 would like to use it for teaching at University. Also,
1 would like to be able to bring out the perspective to
management people, politiciams, and media.

1 will be trying to encourage planning people of FAO/Rome
(Agriculture Dept.) to use causal loops, gaming in
development work.

Viewing system in the S.D. approach by using games to gain
insights into the problems.

This wourkshop has helped me improve my ability to explain
these concepts to others. Games and models are an
excellent, quick way to add an interdisciplinary dimension
to the work of many specialists.

1 got new ideas for modeling that can be useful in my work,
though those models are a bit different.

The main purpose was here to learn as much as possible.

To tell the truth, the wost useful things I have learned
here were in the theory of system, 1i.e., those things
which I have learned about the role of feedback loops,
about nature of over___ __ ing-collapse systems, etc.

I would have liked to hear more about the creation of
systems: What kind of relations are supposed between

the different factors, how were these relations calculated,
etc. (This was only briefly concerned when you spoke

about nonlinearity.)
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First, as a way of assessing the economics and structures
of countries I work in.

Secondly, as a conceptual basis for natural resource
development.

Third, I want to link the design principles of one organi-
zation with systems dynamics models, to create forms chat
are a synthesis of both.

To build some simulation models for the harvest policies.

1) Include the coucepts into my own models.
2) Eventually use gaming techniques in conveying results -
in addition to plain model results.

with my at the University. Some of the games
are applicable in the form they are. Some have to be
implemented for I think by trying to keep
this high standard by the workshop they will be wvery
useful.

In your home country, for what sort of audience do you think a
workshop like this is most appropriate?

Government policy makers, business school students (and
teachers).
Business executives. Teachers omn all levels.

For workshops: Mid-level managers in sectoral agencies,
congressional support staffs (federal, state).

For gaming materials: Very broad audience including
¢ollege and pre-college students, etc.

Junior and senior policy makers; key people in the media
(press, radio, publishing, TV); politicians.

Students

First of all, for the young researchers (like me).

I think, it is very important for them to get international
practice and personal relatioas, and, on the other hand,
young people can understand the new methods (rather than
old omnes).

1) Top-level officials ir ministries, because they stay
after government changes.

2) Politicians

3) Teachers, lectures.

Ip rough priority:

1) Government/research people with resource/environment/
economics interest.

2) Industrial/utility, etc. managers

3) Teachers (university, teaching schools, etc.)

For researchers and managers' trainers.




For scientists who are willing and able to run complex games
in all kinds of higher education. The aim of such a workshop
could be: to teach people how tc run games in order to pro-
vide knowledge and awareness of the dynamics of very different
real world processes. Therefore, it seems to be important to
teach the teachers! - because it would not be possible to run

such a workshop together with all peoples being interested.

Teachers, managers of all sorts - industrial, government (at
all levels), students.

1) For the graduate course that is scheduled on water resources
systems on 1986 (may be 1985).

2) Decisionmakers in the ministry departmenr leader levels.

3) Researchers, stucents. ’

Smart civil servants, PhD students, faculty imvolved in
Agro-socio-economic-science faculties.

Students, planners, managers - the basic concepts should be
integrated into education at an early level.

University staff; students; top managers and governmea: officials
(they often neglect methods or models they do not understand).

Persons in Central Administration (ministry of environment,
agency of foreign aid); universities, technical schools.

For social science students; for executives from private sector;
for government medium and high level cfficials.

Research workers and decision makers.

Ministers

1
1
Guard (Army)

Top level managers; environmental scientists; students.
Medium level leaders of bureaus making decisions (e.g., in
the Ministry of Food and Agriculture)and some of the

lecturers at Universities.

Almcst all types of audiences that have any influence could
benefit from this type of workshop.

Almost anyone. But most valuable to local policy makers.

Young and potential administrators; graduate students.

Policy makers and policy researchers. So far this message
seems to be directed to those we expect to be receptive.
How do we teach those whose initial interest is lower?
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People with backgrounds in resource analysis and management
and some idea of modeling. Anvbody can use a clearer under-
standing of system structure/behaviour. In this form,
though, the workshop is most effective for people who are al-
ready familiar with and receptive to a systems modeling
concept.

For the people making the long-term decisions, OT for those,
who will make these decisioms in 15/25 years from now.

Perhaps it would be appropriate for university students.
For example, in the University of Economics of Budapest

there is a compulsory course for evervone playing a game
which is something similar to the distribution one.

1 think all types of people and sectors would benefit

equally, much like mediation for comflict resoultion applies
from interpersonal realtioms to nations. Persomally, I would
1ike to see bioregional groups get 2a high priority of attention.

Top decisionmakers (and/or) programmers for planning models.

Advisors to decisionmakers right now - but after a certain
success these decisionmakers themselves should be the target.

To all kind, if so well done as this cne.
Comments:

Need -

Redesign of Strategem~1 description sheets is badly neces-
sary (lay out change).

Debriefing manual;

Description of how to run the game.

Develop a comprehensive workbook, following the general
sequence of (most of) the presen: notes. Text should
cover:

- list of principles

- explanation of corresponding genmeric structure

- system/casual loop diagrams

- real world examples (verbal)

- models thereof

- simulation results

- small basic models to run on your own house computer
- suggestions for similar studies - related systems

- references/literature, etc.

Send literature and a collection of recoumended articles (like
in the Notebook used here at the workshop) before the seminar.
It would be much more effective if participants would have
ahead to prepare for it.
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A more thorough discussion on the actual impacts/limits/
benefits of the S.D. apgroach and method. (More) insight

into interdependencies and the need to know about the

whole.

An inspiring tocl to get people's attention and energy to

deal with resource, etc., systems/problems.

(About Strategem-1) There may be an inherent "interventionist
bias" in the game, inducing the illusion/arrogance/expectation
that some people are governing (managing, mastering) a system
for some (mostly implicit) system goals. 1In the end life is
by and for people, who are not to be sustained tut are to be
enabled to live their sustainable life. (or shift the burden
to the (addicted) (STRATEGEM) interventionist). To put it
otherwise: many of the people in the world are 'rigidized'
into relations withcut giving them flexibility/freedom/
anticipation/resoulution or whatever.

I would like to receive all of the next materials about the
Games, if it is possible. I think it is possible to hold
the next workshop in Bulgaria next year in the summer again.

If it would be of interest for another workshop, I would be
glad to present a complex management game that shows how to
manage industrial enterprises in GDR, their interdependencies
and problems of intermational trade between the GDR and

Great Britain.

1 was very good. Much better than any course to
which I have gone.

2) Teaching. All the instTuctors were very clear; they also
had genuine command over their material, which gave great
credibility.

3) First Faculty and Assitants. The Dartmouth staff were very
good in that they were there, they were helpfuli without being
pushy or directive. Dr. and Mrs. Todd were an excellent ad-
dition to the resources.

4) Use of technology for teaching. Very impressive and
instructive how micros and other tools were harnessed.

1) In the gaming and computer simulations more emphasis should
be placed on alwaye relating them back to the structure which
caused the behaviour. The tendency was for attention to slip
to behaviour and the structure remained mashed in certain
occasions - particularly computer simulatioms.

2) The diagraming provides a vocabulary for talking about structure
and dynamic systems - A few exercises for the participants in

this vocabulary in the beginning might help them to more clearly
perceive and conceptualize the structure in the systems reviewed
later. This would have been very useful.

3) Perhaps a little clearer definition of goalds and code.

Ultimate goz . is to learn about system dynamics modeling as
conceptual tool? Or, to use that as a means to understand about
sustainable agriculture? This seemed to get somewhat confused,
although I personally found the balance appropriate.
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If it was possible I would like to pér:icipate in the next
workshop of this kind, to be able to:

- share mv experience with plaving the games shown here with
different audiences in my country.
- learn nore about methods, concepts and models of sustain-
able resources.
I think, that in respect of the topic of the conference, which
was to teach people to think in terms of interrelated mechanisms
resulting with very surprising behaviour, vou manage to get the
best people in the world to do this job. Prof. D. and D. Meadows
and Prof. H. Bossel did it in a perfect way and made us part-
icipants not only think about reality in this new way, but also
willing to promote this method itself and the methods used
during the workshop, back in our countries, to convince other
people that this is the way to understand the reality better
we do now.

I think that having a time spaced for the presentation of a
positive experience just as John Todd's would be very useful
to see an actual result. Also, teaching at high school level
in developing countries is very important for creating a more
analytical mind.

Thank you for providing this opportunity.
The workshop was organized on a very high level.
Thanks for the invitation!

As mentioned before - I would like less flow diagraming more
causal loops. I also think that one make of computer fcr all
models would be better, less confusing. All games should be
jmmediately debriefed by asking participants (as a group or as
individuals) to write causal loop diagrams of the systems.

Models and games in this workshop will be modified/adjusted
to that situation and environmental condition in order to
explore solution to existiug resource and environmmental pro-
blems in Thailand. The concepts, materials, and techniques
acquired from this workshup will be used to organize similar
workshops, seminars or teaching conferences for government
officials of different ministries.

These concepts, materials and techniques will also be used
in graduate courses in sustainable resource systems at
Mahida University as well as other universities in Thailand.
Thai case studies in resource management and problems will
be used to bring these techniques to appropriate people in
government sectors and private sectors.

Some comments on Strategem-1:

1) The high equilibrium conditions given on the score sheet
provide an only one set of desirable results. They seem
to distract people from thinking about structure and behaviour.
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2) The game board still needs work, somehow the relatiomships
between sectors need to be made more graphically clear.

3) The initial conditions are confusing for the players to
set up. How about a neatly printed cardboard sheet, for
each table with the equations clearly shown on one side
and the set-up procedure on the other side.

4) I have observed over the past few months, that people whose
first language is not English and those from non-western
countries have the most trouble gettirg started with the
game. The written descriptionms need much simpler language
and possibly graphics.

5) A great spinoff version of Strategem-1 would expand the
energy sector into renewable and non-renewable energy
types with varying capital lifetimes costs, etc. Other
sectors of the game might have to be aggregated in order
to maintain a playable level of complexity.

The goals, stated objectives, were almost too comprehensive
for a five-day conference. The five days were a great intro-
duction to systems concepts.




III.

STRATAGEM I

STRATEGEM I is one of the three computer programmes that will
be developed by UNIDO/IIASA.

For additional information on Strategem I and the forecoming
programmes, please send your inquire to the following:

Factory Establishment and
Management Section - FCIY

UNIDO
P.0. Box 300
A-1400 Vienna, AUSTRIA

or

Prof. Dennis Meadows

Box 8000

Dartmouth College

Hanover, NEW HAMSPHIRE 03755
U.S.A.
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COMFUTERIZED DECISION AaAID
FOR INDUSTRIAL MANAGEMENT

A key factor governing the success of activities to
establish factories is balaneed structural development
within the sectors of a regional economy. Creating a
successful strategy requires insights i1nto sectoral
interactions., marginal rates of return, delays inherent in
investment, and many other concepte.

This model, the first element in the UNIDO library of
mangement training tools, is designed to convey those
insights.

In this report we provide a complete description of the
theoretical content of the model, indicate how it may be
used to train managers responsible for investment strategy.
and give all technical details required to implement the
model on the microcomputers selected as Lhe standards for
thie project by UNIDO and IIASA staf+f.



PAGE

Anatomy Of a typical SeSSioN ..eeesccsresscosasaes Sl
Description of required mMmaterials ....ceecesceecaees 33
Illustration of the game board .....cseesassssassas. 32
SetUD PrOCEOUrES .eeeseeessssssasssasasasacenaansas 30
Hints on operating the computer model ...cvecsvccens 38
Beginning SCENArio ..vsessesescsacsasonscssnnnannns: 44
Role descriptiOnNs t.eseecrcesssasvssscesacsncaconans 46

— Population % household consumption .c...cececcaesss 48
- Energy production a;iid energy efficiency .c.ceave... 51
- Food production and environmental protection ..... 35
- Goods production and human services....c.sss000000s 60
- International finance, exports, i1mports, and debt. 64

Data SheetS.ueeectcassssssosascsesssssoscsnasscnnsnnae 07
Sample score sheet ..eccececeaasscanscsvrsasssvsancsccence 73
Guide to debriefing .seeeecvenssscvensconscacsaaccnns /4
Miscellaneous reflections on the gameé c..ceeeassencss /8
LListing of the computer program .sceicsssevesscasasasa /9
Alphabetized variable list for STRATEGEM-1b eeeexe 89

Renchmark computer outputs for the developing
and high equilibrium runs ecneenessearsaaranans 37

Aiternative keys for the capital markers eevesnacs l00

Originals for use in reproducing the six
denominations Of MONCY.sseecseseaaceassacasssnosec L0l
Game parts Order fOrM..cceeseasssssessscnsocsoscnscses L7

STRATEGEM~-1 operator registration form.....c.ceee-..108



ANATOMY OF A TYPICAL SESSION

In the game between T and 10 players are required to make up
the team required to operate one countrv, represented by one
complete bocard. A single instructor, with an assistant who
enters data into the computer, can monitor 2-3 boards. 1 gener-
ally have 1-5 assistants, and my sessions have typically involved

S-35 participants.

I gather players together in a group for a brieft lecture on
the different purpases of operational gaming, the speci1fic goals
of the nresent session, and the history of STRATEGEM—-1. This mav
take between S and 9@ minutes depending on the total time avail-
able for the whole session and the prior preparation of the par-
ticipants. If it all possible, distribute one role description
to each player in advance of the game, sO that he may study the
precise rules of his sector before the briefing.

Next ] assign each person to a specific board and particular
sector (population, energy, agriculture % environment, industry X
human services, and international). This permits each person to
focus special attention on those parts of the instructions that
especially affect the sector he will manage. Then I euzplain the
purpose of the game: the function of the board, the markers, and
the computer; the character of the five different flows on the
board f(population, energy, food, goods, and money), the steps of
play, the ways to win, and the function of the data sheets.
Fimally, I go quickly over the basic cause—effect relationships
that will govern the behavior of each sector during the game.

All of this is accomplished through reference to a set of over-
head projector slides (B"x11" clear plastic sheets).

Then I sit the participants at their respective boards and
sectors and tell them precisely how to make the first four de-
cisions in the first cycle. This acguaints them with the cycle
of play and familiarizes them with the movement of the markers
and the function of the data sheets. I next set each timer for
about 15 minutes and tell each team to make decisions #5 —- #9 for
themsel ves. They must allocate their investment capital among
the six capital stocks and decide what to do about loans and
imports. It is important during this period to make sure that
tre plavers record their decisions properly. By listening to the
discussions it is often possible to detect serious mistakes 1in
some individual ‘s or group’'s understanding of the rules or the
underlying cause—effect mechanisms. These should be corrected
immediately without mandating any particular decision.

At this point the groups are ready to go through the
remaining cycles more or less on their own. 1 use the timers to
stagger the groups, so that each one delivers its data sheets to
the computer operator at a different time. It typically takes
about =-S5 minutes to check the internal consistency of decisions
written on the data sheets, to enter the data, and to print out
the resulting inputs for one group’'s subseguent cycle.
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Inttially 2t may take 25 minutes for a group to get through
the d=2cision cycle. By reducing the time setting on the timer
2ach occasion the computer results are handed batck, 1t is
generally possible to reduce the cycle time to 1S minutes after
three or four rounds. If one group 1s especially slow, I ask
them to change the wav they decide how much to 1nvest i1n each of
the si: capital stocks. Instead of making the decision by con-
sensus, I have them make decision #I by distributing the goods
avallatble for i1nvestment equally among the players managing each
of the five sectors. If five minutes of discussion does not pro-
duce & group comnsensus on the allocation of that capital, each
sector 's players are then free to decide individually how they
wish allocate their share of the goods for investment among the
six capirtal stocks. This speeds the game considerably.

I* 1is crucial to have at least 6@ minutes to discuss the
game and re+lect on its lessons after the play. Even IZ-I hours
may be fruitfully used for this purpose, 1f it 1s available.
Schedule constraints may sometimes require that the game be
terminated before the full ten cycles are played. This 15 very
undesirable, since some lessons only become clear over the +ull
pneriod of play. However, most principles illustrated bv the game
mav be cbserved from the game s behavior cver as few as S5-8
cycles. The session is ended upon conclusion of the debriefing.

The description above applies to the occasions when the game
18 played 1n one period without interruption. However ,
STRATEGEM-1 is also suited for use over several weeks or more.
For example, students 1n a university course might play the game
over the entire semester — submitting decisions for one cycle
each week, This approach gives much more time for reflection,
negcotiation, and the development of sophisticated strategies. It
also permits the professor to integrate the principal lessons ot
the game with the schedule for the course.




DESCRIPTION OF RERUIRED MATERIALS

Each game requires the following materials and equipment

(except that only one computer and STRATEGEM-1 computer program

are reguirec for up to T-10 boards. To administer a session with
one or more boards, the operator should have:

a version of the STRATEGEM-1 computer program in a
form which can be loaded onto the computer that will
be used with the game. Since each program can mMonl-—
tor zeveral boards simultameously (up to 108, depend-
ing on the memory af your computer), only one com—
puter and program are normally required for each
gaming session.

a full listing of the computer program for
STRATEGEM-1 (provided on pages 65-77 of this user s
manual).

a computer with screen and printer compatible with
the program (when more than one group plays at the
same time, the printer should preferably be 40
characters per secsond or faster).

an electrical socket adapter or a special power
supply, 1if those are required to operate your com=
puter and printer 1in the host country.

an operating manual for the computer plus a user’'s
guide to the specific version of BASIC implamented
on the computer.

sufficient printer paper toc prcoduce all the
p. intouts required during the geame.

a copy of the official STRATEGEM-1 playing board
with & denomination key suited to the pieces that
represent capital 1n the game. This board (illus-
trated on page 11 of this manual) 1s about I@8" x
4@", and 1t 1s imprinted with a dencmination key
suited for the pi=sces normally distributed with the
game. Two alterrative keys are provided on page 387
of this manual.

a “@-minute clock timer with bell to pace tre cycles
(a spring-driven timer designed for use 1n the
kitchen works well).

12 or more pieces of each denomination of mon2y used
in thz game - typically these are 183's, SC's, 18Q s,
SP0°'s, 1008 s, and SQQQ°s. These may be reproduced



or cut out from the originals i1ncluded or pages 87-
P9 o¥ this manual.

goods markers di+ferentiated by size and color tc
represent the different denominations o+ physical
capi1tal - typically si: denominations are used: 1@,
S0, 100, S20, 100Q@, and SMBQ@ (the amounts requiread
vary between 25 and 100 of each marker). I bhave
experimented with many different sorts of marhkers.
Currently I use pieces of three different sizes -
8mm, Zmm, and l6mm - in two contrasting cclors.

population markers differentiated tc represent units
of 10 and 100 people (1@ units of 10 and S units
denoting 100 will sut+fice).

five different role description sheets, each I-S
pages in length (provide one of these to each
player).

five different data sheets (orly one set 1s redquired
tor each sector: the energy sector set has two pages
and the other four sectors have only aone page).
These are the only materials in the game that must
be replaced for each new session.

& wall chart summarizing each group’'s progress over
the course of the game is aoptional. A sample 1s
1llustrated on page S7 of this manual.

a wall chart showing all the principal graphical
relationships 1s optional. This si1mply provides 1n
one place all ot the graphs provided in this manual
as figures 1-1S.

supplies that are useful for the operator but not
mandatory include tape (for holding down the boards
or taping together two tables so the surface 1s big
enough to work on), pencils, a few cheap calculators
for use by the players, and e:tra data sheets.

a set cf overhead projection slides that are de-
sigred to facilitate the 1ntroduction and debr.ef-
1ng.

ar overhead projector, 1f¥ you i1intend to use overhead
projector slides. This should come with & spare pro-
sector bulb and a plug that matches the style of
electrical outlet found 1n the host countryv.




ILLUSTRATION OF THE GAME BOARD
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SETUP PROCEDURES

It tates about I0-6&8 minutes to cet up the games. Be sure
to leave time enough to ~—omplete this step fully before arrival
=f the participants.

Lav cut the boards soO that all are arranged 1n the came wWav,
sor example with the populacion cector or the north side ot the
table. Make this alignment correspond with the orientation It
the overhead projector slide of the game poard that you use
during the introduction. 1t is best to find tables that leave 2"
to 15" of clear space around th edges of the board, although
this i3 rmot absolutely essential. It is convenient 1+ the
players can have this Space tor their papers. Tables shouic be
placed far enough apart that the conversa.ions of one team do not
disrupt the discussions of teams nearby. A distance of 2-T
meters 1s normally sufficient.

In the center soace of the board put:
- a timer.

- cups heolding the entra markers segregated at least
1nto “hree categories (10 % S@, 100 % S0, 100Q *
s5000) .

- one of each size and color marker located on the
appropriate place on the denomination key to
indicate 1ts numerical value.

Irm the INTERNATIONAL BANES area put the monegy 1n separate
piles by demnmination.

Then i1ritialize population (p~obably = 208, all the
phveical capi1tal stocks, and available food, gocds, and enerdgy.
Fut into each sguare the amount specified 1in the top section
(labeled "YOUR SECTOR'S aTOCKS") of the left-hand column of %*he
gata sheets - the initi1al conditiors for cycle #1, @-4 years. it
1s gererally more convenient to nut a number of smaller deromi-
natiorns of pieces representing some factor such as "TCTAL ENERGY
AVAEILABLE"” 1n the sguare (for evample five 1@'s and ore S@ rather
+han ore 10@) . This makes 1t more convenient $or the pleyers to
make their subsequent allocations of the factor.

Fut the data sheets and the role descriptions next to their
correspeonding sectors. Lay down there name tags as well, 1§ you
wlsh to have your participants wear labels that designate thelr
team rnumber and their sector.

Set uo the computer at somz convenient place and mabe sure
that 1t 15 producing rasults cornsistent with the 1imiti1al condi-—
t1ors used in vour data sheets. Ee certain that vour patteries
will last through the 2ntire sz=sion, 1§ your computar 1% not




conmected to t“he main elactricity arid. Be sure that vouw have
znough computer p&per.

To save time you may wish to $il1l1 out the first and the last
columns of the data sheets for all five sectors (the columns +or
“YEARS @-4" and for "“HI. EQ." using the numbers gererated by the
computer prog-am. These benchmark ocutputs are listed for your
use in a later section of this manual. Alternatively, gJgive the
players in each sector nf each team the two printouts they need
to 4ill out their own sheets for the columns labeled "€-4" and
"HI.EQ.". In e1ther event have them check their sector of the
pboard and sse enxplicitly the correspondence tetween the 1nitial
column of their data sheets and the quantity of physical markers
on the playing board.




HINTS ON OPERATING THE COMPUTER MODEL

1f at all possicle, sive ones person 10 your team +ull-time
responslsility for operating the computer, sC that vou anmd the
other operators mav concentrate fully on monitoring tre bocards,
answerimg any guestions, and correcting any mistares.

Set up the computer and the printer far 1 advance of the
play to give plenty of time for correcting errcrs, in case there
are any problems. Lock ths computer kevboard in upper case mnode
(C, H, Y, ™M), since the game program will nmot accept responses
tvped 1m small letters (dy, hy vy, nJ.

Ass1gn one member ¥ esach group of plavers to act as & team
captain. The captain accumulates all the data =heets at tnhe end
of each cvcle and checks the decisions of each sector 1n "is
group for accuracy and internal consistency. Then ha2 or snhe
brings the sheets over to the computer cperator and waits for the
printout, which must be cut into five pieces — one for each
sector - and returned tc the group membe2rs zlong with the:r
respective data sheets.

The fcllowing are the computer ‘s and the cperator s stete-
ments during the first cycle of play together with my e.planatory
comments,. To distinguish them from the remainder of the te:t,
questions generated by the computer are 1n bold type ana under-
lined while statements entered by the computer operator are 1in
bold type without underline.

RUN STRATEGEM-1 This or some equivalent statemert 15 used to
1n1tiate exzecution of the model. O0OFf course the precise command
depends on the i1dentity of the computer and the BASIC compilier
vOu are using.

ENTER THE NUMBER OF COUNTRIES=? # In place of % the cperator
tvpes ir Lhe .nteger that equals the numb=r of boards to be
cperated rrom this computer. The theoretical maximum number 1S
dictated by the memory 1in your computer, 5Sut the practical
ma.1mum is mot more than IZ-6. More games than that operated - om
one computer will 1mpcse great delavs on the different teams &=
trey walit for data to be entered and prirtouts to be produced.
The major delay 15 not caused by the proceess o+ computation,
which 18 only 10-70 seconds, but by the speed of the operator who
inputs the data. When I have to cperate more than three gam=s
simultaneously, I rum two computers im parallel.

DO YOU WANT TO START FROM DEVELOPING OR FROM HIGH EQUILIBRIUM?
(D/HY? D This raesponse i1nitializes the game with coefficients
representative of & dzvelaoping country. The otrer option, H,
sets up the feamé 1n 2 high-equilibrium, with censtant population,
food consumptnion, eLtc. The H optiorn is thars+fore not use+ul +ror
isitirating a gzme. The H optiom 1s only 1included tO 1llustrate
=ne pcssible outcome for the gams This 1s not tne only




autcome, and 1t 1s rmot sven the best that 1s

COUNTRY: L

REPORT: FULL, RECORD, SUMM, NONE (F/R/S/N)? F There are thr=e
dirterent, optional parts tc the printout:

1.data required for the Dats Sheets of all five
sectors,

Z.data that summarize the present value of the x-ares
on the 21 graphs used in each game. In STRATZGEM-1C
orly 15 graphs are active in the game. They are 1}-
lustrated in the user’'s manual. Six more are in-
volved in defining new technologyvy options. Those
s1x relationships are 1ncorporated in this version
of the computer program, but they are set with coef-
ficients that render them irnactive. Consequently,
they are rnot illustrated in the manual.

~. data that summarice the score and overall success
of each team.

"F" gives all three, exactly as shown 1n pages B8Z-8% of tne
User ‘s Manual (where the left—-hand column results from initializ-
ing the game with "D", and the right-hand column results trom

initializing the game with "H". "R" gives only the data for the
data sheets of the five sectors. "S" giwves onlv the Score Sheex
data - 14 numbers that generally summarize the current status of
the regiorn, "N" suppresses the output entirely and takes the

computer program 1mmediately to the pocint where 1t asks for the
nunber of the mext country tor which the ne:t set of decisions
will be entered. Normally orne would use "F" or "R". "N" 1s
wseful cnly 1+ some mistake termirated the execution ot the model
1in the middle of the game, and the operator wanmts guickly to get
back to the cycle 1n which the mistake occurred. In this case he
would type in all decisions made for all earlier cycles, but
suppress the printouts, since the outputs will be 1dentical to
those alreadv recrcrded on the data sheets.

After vou have 1ndicated which of four pcssible output
cptions vou prefer., the computer prints out the requested data.
Noctice Zhat each l:1e c+ data for the data sheets is cocded by
sector and variable Pnumber. For eiample, PO:1 13 the first
variabl=s output by the computer t+or the population sector. 10:¢
1s the sixth variabie output by the computer +or the 1nterne-
t1ional sector. ’

TYFE IN THE NUMBER OF THE COUNTRY FOR WHICH DECISIONS WILL BE
ENTERED'!
COUNTRY=? #




0f¢ course # must be leoss than or =guel tc the number of
countries 1nit:ially entered fcor the game being plaved on th:is
particular computer. -

COUNTRY=X YEARS= X-X
IS THAT CORRECT? (Y/N)7? Y

1¥ vou respord "Y', then the next cvcle of data 17put
prompts are 1nitiated. In this gquestion the computer program .
fcllows a procedure that 1t uses atter each subset c+ data has
been 2ntered: 1t prirnts out the most recent entries and asks the
operator whether or not thev are correct. The recent gata may be
reenterad &t this point, 1f the operator types 1n "N", However ,
atzer "Y'" has been entered, 1t is 1mpossible to alter the cata 1n
the computer program without breaking out of the program and
start:ing from the first cvcle to reenter all data for all teams.

If the operator enters "Y", the computer begins to tvpe out

prompts for each of the decisions - FI:l, FI:2, etc. The data
tor each cvycle must be entered in precisely the order theyv are
recorded orn the dats sheets. It is & gr=at &14d4 to the person

operating the computer 14 each team canm put 1ts countrv number

(1, 2, T etc.) 1n the upper right hand corner of all their data

sheets and 1if 1t can submit the dala sheets toc the se2rato- 1n '
the proper order - population, energy, food, gocds, and i1nt=srna-

tioral.

An error checring routine 1s entered at the end of each
csubset of data, epproximately 2-& entries. If an errcr has been
inade while ertering that subset, 2ntering "N" tc the computer ¢
guestion, "Is that correct? (Y/N)" will give the cpportunity to
reenter all the decisions for that subset. Flease rote trhat once
the operator has sentered "Y" to signal that the immediately
preceding entries wera2 correct, 1t 1 1mpossible to alter those
responses 1n the computer. The only wav to change them 1s to
orgalk out of the computer program and reenter &ll decisions tor
all teams from the first cvcle.

Of course the data for each cycle 1rm a particular country
must be entered 1rmn numerical order. You cennot enter cgecisions
for countryvy #2, cycle 87 before you have entered the decisiors
tor country #2, cycle #2. However, you may cormsecutively enter
dete from several cycles from cne countrv, For erample,
decisions for country #2, cvcles 2,4, and € cam orly te entered
etter vou have entered the decisions for zountry #2 for cycle 2.
However, this mav be dorne before any deta have been entered for
country #1, Irn ather worde, &ll countries rneed not complete one
particular cycle., before orne country can hav.e 1ts data entered
tur the nevt cycle. However, as a practicel matter, yvou should
beep all ths tesms moving together through the game &t roughly
the same g&ace.

et me rzpeat four cautions that can save new operators
subbstantial difficulty.
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.Run the game all the way through (18 cycles) at
least once with a graup of friends, be+core
attempting to operate it for an importarnt group of
clients. There will alwavs be some uneipected
difficultv in the first run, so save vcourself the
embarrassment of appearirng to be 1ll-prepared and
incaompetent in front nf strangers.

.

k)

.When you ao run the game for real clients, s=2t up
the computer well before the participants arrive.
Test vour program and computer by executing the
model at least far erocugh to print out the +first set
of outputs. Check +that these numberes match the onsc
recorded 1n the first columns of the data sheets
for the five sectors. Do this early encugh to cor-
rect amy problems you may find. You should alwavs
have a listing of the model from this User s Manusal
nearby whenever vou are using the computer model
with a group of players. By listing out the BASIC
equations for that part of the model that i1is causing
problems, vou can generally figure out the source o+
the difficulty.

Z.Lock the keyboard i1nto the capital letter mode,
since the computer program rasponds to lower case

letters with an error message.

4.8 careful not to br=sak or interrupt the execution
of th2 model 1n the middle of the game.

AT PRESENT THERE IS NO EASY RE—

COVERY FROCEDURE. IF YOU ACCI-—
DENTALLY BREAK OUT OF THE EASIC
PROGRAM EXECUTION. IF YOU IN—

TERRUFPT THE MODEL EXECUTION,

FOR EXAMFRPLE BY TURNING OFF THE
COMFUTER, YOU MUST RESTART THE
FROGRAM.

THIS MEANS YOU MUST RETYFRFE AL L
DECISIONS FOR EACH CYCLE FOR AL L
COUNTRIES IN ORDER T0O GET EACK
TO THE CYCLE WHERE THE MISTAKE
OCCURRED, SO THAT YOU MAY ENTER
IN NEW DECISIONS ! !

Not2 on _the cutpiits related to tab.e function settinags.

To provide 1nformation on table function s2ttings, we have
adcpted a special convention. The data availeble on the currerit
value of the variable on the x-axis of each oraphical reletion-—
ship are provided as 21 numbers (1o related to this vers:ion of
the game, and & more for the version that has impleEmentad energy
resource depletion and tezhrnological advance). Each lies between
Q@ and 1. A vaeluse of @ mearnz that the n-axis variatlz 15 at the
far left of the graph, and = value of 1 means that the .ari1able
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am *ne #-=3213 currzrntlyv has a value fthat places 1t on tne tar
rignthand side of the graph. The x-ar1s variabla2s Mmav Move
surside these limits during the plav. In that case the datea
printed out for table function settings will have vaiues less
than @ or greater than 1. However , the v—axis variables will
retain the the e.treme values 1llustrated at eithsr side of tn=ar
~2epactive +i1gures. For example, evern 1f energy productian
capital rises above 10,000 units, annual energy production willl
rot exceed 7308 units.

In version 1-C of the model, the version listed 1n this
manual, the labels for the output cn table settings corresponc
exactlv to the figure . .nbers used 1n this version o+ the User <
Manual. 1n some earlier versions of the model, they do not. yOou
can determine th2 version you are using by lookimg &t line #1000
in the listing. 1f vou do not have version 1-C, 1nterpreting the
printout reguires use of a translation table. The relationship
appropriate for most earlier versions of the model 13 given
below:

TABLE OF CORRESPONDENCE ON TABLE FUNCTION SETTINGS

Number shown

on _the Output 1 12 13 14 17 1€ 20 2t

+)
il
'S
w
o
~
«

Corresponding

Figure # 1
in Manual

9 1@

t3
Al
IS
-
-

]
o
(L)}
m
-
r)
—
i
-
[R)]
[
'S

?, 10, 11, 15, 146, and 19 are technoclogy relaticrships.
These table funmctions are included 1n the model but the
coefficients defining them heve besn s2t to make them 1nactive.
They are rot 1llustrated 1n this versio0n o+ the User 35 Marual.

For erxample, 1f EMNERGY FRODUCTION CAFITAL (the i-axis 1in
Figure #5) equalled 10.208, (the right-hand estrzme value on the
graph), then output variable #8 1n the computer print out would
equal 1.0. 1§ HUMAN SERVICEE CAFITAL/FERSON (the »=-anis on
Tigure #12 equalled 1@ (half way between the lower ard the upper
limits, @ and 2@, respectively), ther output vari1able #17 woulg

=

egual C.5.
1+ you are using version 1-C of the strategem model , this
transliation 1S unnecessary. The output numbers do correspond

precizely with the graph numbers used 1n this version of the
manual .




t 15 mpertant to note that the =nergy sector 2.avs a

cial role 10 the game. It requires a grest deal c+ cabita.,
1Mpacts on the environmant,—and o+ten produces 2rerqQv shortagas
that force capital to be 1dle 1n the food and the Qoods s=ctIirs.

There are five ways to reduce or el:minate =2nergv shortages.
YoU can i1nvest 1n more energv producticn capital. However, tiri
gives vou 1ncreased energy only starting two cycles atter tne
investma2nt is made. You can allccate momey tTo ernergy 1mports.
This gilves i1ncreased energy 1n the next cycle, bDut 1% 18 vary
snperslt /e. You can 1nvest 1n energy sfticiency cZapitail. This
reduces =nergwv requirements i1n the next cvcle alr=ady. Fourth,
you Z=sn shift i1nvestment away from 2nergy—-consuming Capltal

‘food and goods production) and 1ntc human services

or environmental protection capital, which use no ensrgy.
y vOou can reduce goods allocated tc the population, so
s5 2rnerdy needs to be allocated to the populaticon. Tris
rategy 1is rather weak, since the population’'s demand +or
1s rather small 1n any svent. However, 1t 18 the cnly
that becomes =++=2ctive 1n the same periocd.
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Ever though you are =iporting focd, vouwr agrizulture sector
cperatzs at much lower productivity than 1t might. Tou mave let
Jour Environment deteriorate seriously, and you have rnot 1nvested

mucrn in food production capital. Environmental degradation
cuarrently reduces +ood output by TQ percent, ard maximum
investments 1n production capital could raise fcod output Zy sS1ix
t1mes.

There 1s also sucstantial room for increased productivity in
tre gocds sector., Labor productivity 15 only one-tenth of what
could be attained through mazimum investments 1n gocde proguction
capital and human services cagpital.

You mave no debt at present. Thus you may borrsw money for
only 1@ percent per vyear. You earrn 1| monev unit for each umit or
ernergy, fco0d, or goods that vou euport. You must pay 1.1 monmev
unit for =ach unit of foocd or goods that you 1mport and 1.3 mormev
urnit for =2ach unit cof energy 1mportad. Terms of trade shi+ft
against your country, 1f 1ts debt rises too high relative to
average &xporis. in that event, 11 imports rise in cost. Add1 -
ri1onally, the energy price may be ralsed even more during the
game by an OFEC action. Therefore, it 1s mot a good strategy %o
export a commodity, for example geoods, and then use the money Lo
1mport the same commadity. You lose 19 percent and one cycle's
use o+ the commodity in such an exchange.

It 1s difficult to achieve a stable, high producti v ity
society. The most common ocutcome in STRATEGEM-1 is stagnation,
with growth in population offsetting all gains in the economy.

It is possible to "grash'" the society. I+ vou let debt rise out
of control, environment deteriorate tco far, energy shortages
rount, or population grow too high, the =scoromy of the region ycu
are man&aging can spiral downward cut of control.




BEGINNING SCENAKIO

-
Ut

= playing the game, :t best +or a2ach playser 1o rzad
srougrt all five roles descriptions, paving special attertion to
t=e d=scr:p Fe sector he or she will manage. Even when

the +1viz cector Sriptions nave coeen read by evervone ahead o+
t.me, 1% 15 ucse+ to read the following cscenario to 11 plevers,

Your team will fupctiorn during this game ecssentially as arm
extremely powerful cabinet fcr a country which has resached &
cstage of sconomic and social develcpment like that found widely
:n Latin America. You are fr2e to 1mplemsent a wide rarnge of
cpcral &and econcmic cecisions, though your actions must be care-
fullyv desigred to be comsistent with the cause—-sffect relation-
ships that govern the behavior of the total society.

Yaur country hase & modest populaticn, just 200 pecple. The
standzrd of foo2 consumptior is fair (Z on a scale of @-5), =c
that death rates are low (13/10008-vear). However, materi1al star-
dard of living 15 low (2 on a scale of @-13), so that the popula-
“1am Sirth rate 15 high (41/1000-year). RS & conssquence vyour
population growth rate is Z.7 percent per year - Jiving &
doubling time of about 78 years. Though vour nutrition levels
could be raized, vyou currently export tocd to cbta:n funds
rezgquired to 1mport energv.

You have ot made any 1nvestmernts 1n ernergy etficirency, so
“hat sach unit of food production capital amd goods product:or
capital use three times as much 2rergy as they would, 14 optimum
1nMvestments hac been 1n energy saving capital. Last cvcle vou
impcorted SO0 urits of the 19,0@0 units of erergy aveilatble <o
vous sti1ll .ou lack the =nergy regquired teo operste zii your rood
and gnoods capital.

Your scurc2s of demestic energy are libe waterpowar. ThHey
carnot be depleted. In the eariv cvcles o the game, vou rescelve
tremerndous returns on 1nvesstments 1m energy production céepital.
Later vou will encountsr ser:ouslvy decliming returns td scale.
These bLecom2 =36 seri1ouvs that 1t 1s everntually 1mpossible to
procduce all the energy reguired domnestically. Howevar, vou May
ind vourself with eicess ernergy 1nitially., This cam be erported
to earmn mormey for i1mport=d focd or goods. It may alco bhe halc
oviEr, that 15 left in the TOTAL ENERGY AVAILARLE bou, for uss 10
subseguent cvcoles 24 thz gam=.

iz v2rv importamnt to note that your ern2rg. cradgucticon
zurrently cffers +santacztic returns on 1nvectmert. Une un.t of
cacltal inv=sted i1n energ. producticon currsntly returns almost 20
an1ts of erergy during & S-vesr -—ycle! Since vou pay orly 107
cer vear (SC% per cvcls) on vour loans, 1t peys Lo borrcow monev
and invest 11 new energy production - &t least during the 1~itiel
cvcl.es of the game.

-
o




.

S aveld this vour team_has tc méke a zet ot 1mportart

oQl:izv dec.sions. will vou borrow to th2 limits o+ vour cr=cit
or notT Will vou raise the standarcd of living of the population
guickly, even though that reduces the goods availavls ftor invesi-
ment, or will you let population grow rapidly +or the +1rst +ew
cvyTles whilie vou attempt to achieve high growth rates i1n tHhe
economy.,

Will vour team gursus daienced developmernt, o will 1%
emphasize growth in one sector - hcping that the surplus gooas

t+rom that ssctor cam be exported to pay +or 1mports needec c+ Trhe
other commodities”™ What balance of :nvestments 1n eEnergy
argduction and energy conservation do vou wish to maintain™ =%
what pcint does investment in environmental protection, energy
oroduction, energy 2fficiency, and cther 1mportant sectors reach
the poimrt of diminishing return - the point where the next unit
of investment costs more tham 1t produces?

Several different apprcocaches can give an attractive
development path, but you must work cut vour strategy with a
careful understanding of the many delays and causs—-ef+ect
reletionships that govern the behavior of yvour country.

There are several insights that can 1mprove the effective-—
ress of vour policies. Among the useful guidelines are s1. Ot
particular value. (1) Notice the dit+erence 1n the lifetimes o+
“he cagitel stocks. nll else 2qual, %t is mare cost effeczive tcC
invest 1rn the capital stocks that have ionger litetirmes.

(Z) Recognize that human services are &n @3peciallvy fruat+ul
area for investment. The capital has & long lifetime, 35 years,
1t requires no energy, does not i1mpiact on the environment, railses
labor productivity 1n the goods sector, and recfuces the 2irth

rate.

(Z) Tare early advantage of the great returns to investment
in #n2rgy prsguction capital, but be aware that midway through
the Jaume you will be force” to become & net ererdy 1mporter.

t4) Do rmot 1nvest in any capital stock beyond the point o
dimirishing returrs. At some point every capital stochk ceosts
more to 1ncrease than 1t produces 1n marginel output.

(Z) Note that many investments impose related, "hiddern”
t3 Or you. Whenever you invest 1n goods production caoital,
e emple, you must also add to the stock of erergy procuczion
tial =nd the stoch cf environmental protection capitasl o
mtain balance 1rn the system.

(&) Be aware of the long delavs 1n thze 3
money 1nvestad in erergy producticn capital onl
total energy available twd cycles later.,




"ROLE DESCRIFTIONS
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ardinal aspect of tne game 15 trhat plavers collect:

inrormaticn adout the cause—-ef+ect rslationshins tn
he success of thelr decisions. There are no 21 0GETCUsS
nces {(uniess vou i1mclement the o1l price 1ncresse), ro
andom 1nflu2nces, and no uncnown relationships. Comnsequ=ntly,
1¥f a te2am does well, 1t carn assume full credit. If 1t dces
poorly, there are no "cutside" i1nflu=nc=s to blame. All o+ the
1n+ormation about the cause~ef+ect relationships 15 contairec 1nh
the role sheets. This i1n+ormation should be summariz=c &t lesst
E-iz+l. 1 your openirg ~emarks. HMowever, sven 1f the game
op=2ras-Ir has time to go exbhaustively through each relationcenip
for the group, there 1s absolutely mo pcssibility that plavers
zan fully understand or remember all the causal factors. Timsz
most thera2fore be given at the start of the game “or them o reac
thel1r own sector 's role description thoroughlv. Even thean, +full
wrderstanding will only come over s=veral cvcles of play. Yo
must stribe some comprom. se between total comfusion amd Ffull
urderstanding at the start of the game. The +1irst makes .=
difficultr and the second taskes toc lomng toc achisve merely by
studving tne writtern waterials.

i
-
T

r
bl

30

ve
ver

m 3J m

18}
0

-

X

,
O o

3

This version of thes game differs slightly from earliier
releases. T-2 game described 1n this manual permits plavers ~o:

1) car -y energyv cver +rom one cycle to tr-e rext. and

Z) =uwport enesrgy.

Included in the computer code for the came ars =guations that
will &lsc permit players %o
J) 2.perience a step i1ncrease i1n the 0:1 price during
the game,

ns

[0

4) face depletion cf domestic ermergy resources,

) heave five different opportunities to i1nvest in
t=chrological advances trat raise:

Lanc productivity,

- lebeor productivity 1n the goc:z

- the ctock of domestic esrergy ra2sourc
tre =4ifectiveness of energy efficCiency 1nvestmernts, anc
the effect of 1nvestments 1n =2rnvirormertal orotecticn.

The role cescripton do not refer to the las
2nd #3, but the board arnd ths data sheste will a-commodate deoci-
si1orms made to =mploy them (elcept that the preclze rmatures of 1n-
«2stments im techrology must be specified on & separate pirece o©°
zeper - onlv the total i1Avestment 1n technology would be enterec
the deta sheet for the 1ntsrrnaticnsl sector.: Though the com-
Zuoter pragrem grovided 1n tri1is mamnual has Dzen written to 1nclod:s

A5t two opticons. #4




b ramet=rs and ralationships for ail S, the2 parametsrs have
nesr set to mar2 thke ococti:ors ¥, &4, and #S 1ncperative.

A+tor you have garined experience glaying version 1, vou mey
wlsi~ ta experiment By ra2sstting the parametars to maie the last
three relationships aperative. Change #7 1s guite simple: the
operator must onlv sSpecify new values for New Energy Frice (NF?
anc ¥or the time oF the step i1ncrease (0B . The values should b=
selected so that:

1.2 - NP and @< Op - E0@.

The values for these parameters are socecified con lirme #1478 of
the program. Fresertly NF=Z and OB=3@, sg that the price doubies
after the step, but this happens onlv at time=8@, too late to
have anv i1nfluence on the gamne, which only goes tc time=30.

Changes #< anc #5S require the operator to alter the cost-
ficients trat 2xpress six table functions defirmed in lir=ss 1872-
1687 of tte computer program. This i1s not & trivial operatior.

since *hese table functicns define coefficients thet 1ntluencs
I *he balance and robustiness of the entire model.

Thus all charmges should be made with cautiorn. Even without
the above factors the game plays well. "It 1s possible to achisve
a high guality sustained equilibrium in STRATEGEM-1 cver ten
cycles o¥f play. But 1%t 18 very difficult. Most cof the atove
changes (exceat enercv depletion) should make the high Juality
cutcomes much easier ro attain.

I krow that the game in 1ts current version is "well-
behzsved"” and robust It cives plausible results uncer & wide
variety ot plaver strategAe I have not vst esperimentsd wltr
varsi2ns o+ the gane that 1ncarporate energy pric2 i1ncreasec
snergv depletion, or i1mported technologies. I am able to =tate
force+ully,; however. that 1t would be unw:se to offer a version

of STRATEGEM~1C ever with only slight charges in 1t, until vou
have tested those changes throuagh £ compiste games, 1n whlch
deci1s10ns were used that takes Lthe game model to a variety of
limits, Thz g=ame model has many in%ternal compensating mechanisms
1imn 1t, Just lite real li1fe, but alterations in one ssctor can
eas1ly produce 1mplausible results in other sectors in ways that
are extrzmely diffrcult to enticipate merelsy by i1mspectirng trhe
equationrns.

If vou wish tc make changes, you will obviouslv have to
charge thz final cclumn of the deta shesets to show the rnew
numerical values for & fe2sible, high eguilibrium result. 1
suggest that zny changes vou make be chosen o leave tnhe presart
1m1tial caorditions specifisd for years -4 just as theyv are.




FOPULATION & HOUSEHOLD CONSUMPTION SECTOR
STRATEGEM-:: ROLE DESCRIPTION

1ve 1S o obtain a stable populaticn witn &
ard goccgs consumpricn &nc A Righ lev=2l or

TAa1%:a] Zonditicns: You have Z0Q people. Food consumpoion

starcards are mocderate - 2 umits of fcoc per person per Year.
i macimum possible 10 the game is S urits of +00C per per=cn
per vear. Material stancards are also low = 2 units of goods psr
cerson per vaar, where 15 umits Of goods per parcsan per yEar 1s
poe=15le. Nor are human s2rvices (health and sducation) wall
e eloped. Currentlyv the ratio of human servicas cap1tal toO
—opulation is only 2,285 20 15 possible. AS a conseguance your
~xglom 1S experiencing & very high birth rate, 41 per 1000 psople
per y=zar and a rather low desth rate, 18 per thousand per year.
Tmough your pepulation 1s rot richly +fed, vou do not
c-esently consume everything you Jrow. The e tra food 1
s:ported to =sarn money for your energy imports. You earn one

= C
.1t of money for 2ach unit cof food you expert. Durinmc the last
sv:le .ou =:xported 100@ units of food.

Gosds may also be exported at & price of one urit of mnonev
for each writ of goods. However, you have not been evporting
Joocds. All gocds not usad by the popul ation have been inveasted
imside your rejion. Your most important problem 1s to sllocats
enough goods to consumpticn, ScC that the material standards wil.
. se erough to reduce bi~th rates, without at the same time
lowering im-estment so far that economlic growth stagnates.

(o]

=C.E.OM3

#1: 4Allocate Total Food Averlecdle to:
- Food for Fopulation

- Foocd for Enport

#7: Allocate Total Goods Available to:
- Boods for Fopuletion

- BGoods Aveillable for Inmvestment

- Geccze *or Euxport

Your actions :ndirectly affsct:

Lhus *he s1:26€ of Lhe

- tne birth end death rates,
17 =% tne lebaor force,

populaticn, nerce the s




- the energy regul-ed fOor the populatiaon, mence the
Al

ernergy thet 1s avgilable to the agr:icultural and
goods 2roduction ssctors,

- gvwport i1ncome, and

- 1mport reguirements.

The cause-effect relationships 0f 1nterecst to vou 1nclude:

Actual goods per person per year 1s averaged over three cvcles
tc obtain the average cormsumption. It starts at 2.9 The normal
birth rate (which can vary from 10 to ZQ per 1Q90@ peoplie per
s2ar) 1s determined by average goods consumpt:ion per capits
{(which ranges from @ to 15). This relationship 1s shown 1n
Figure 1.

The ectual birth rate 1s a product of the riormal birth -~ate and
birth multiplier from services, a multiplier reflecting the
l=zvel of health and education. This multiplier ranges +rom !
to 1.9: it depends on the ratio of human services caplital to
the total population (which can varv bstwesn 8 and 2d). It s
shown in Figure Z.

The rmormal deatn rate (ranging from 1@ to 63 g=r 10880 people
per year) 13 determined by food per perscn per vear (which can
range from @ to S.) The influ=nce of fo0d per cépilta on the
rormel death rate 1s shown in Figures 2.

The actual death rate 1s the product o4 normel death rate and
death multiplier from quelity of the erviromment, & multiclier
(ranging frocm 1 to 1.7S) that deperds orn ths guality o+ ths=
arvironme~t. Dualitv of environmernt is 1.Q@ when everyihinc :
perfect and @ under the worst possible circumstances. This
multimlier 1s illustrated in Figure 4.

[1]]

For each uni1t of goods vou =sllocate to gocds +or population
vour colleagues in the enerc, ze2ctor must allocate 8.2 urmits of
energy to ernergy for populsation. This demand has ebsolute
oriority over allocatiorns of energy toc carryover, to enports,
or Lo support production 1n the agricultural amd irdustiriszl
sectars.

n of food and goods made at the bedinning o- =ach
nes the rzte of population orowth durirmg that
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S1gnifizant reductiors 1n percacita food or coods corhsumption
from ome cycle to thz re't will lower production i1in the cor-
rasponding s=sctor. The relationships are shown 1N ~wo Curvsacs
thet are :1ncluded in the role descripticons +or ths ~--od and the

Acods szctors.,
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ENERGY FRODUCTION AND ENERGY EFFICIENCY SECTOR
STRATEGEM-1: ROLE DESCRIPTION

30s:: Your grimary objective 15 to =2nsure that therzs 1S
encugn =n2rgy to mperate tne goods comsumed by the populetion 27
+=~ operats t-e stochks of $no0c production Capita 1 and gooas
pr=ducticon cacital.  You canm ra2ach this gcal by reguesting EnsErg-~
imports, Sy 10ve3T1ng 10 ENErgy producticon capital., or by
S=3UC1G ENEriay Fequirements through investments 1n er2rgy
cificiency capitel. 6 secondary goal may be to gport energ,y *o
fumds Hhat Tan finance ipod or goods imports.

Triti1a. Conditions:  Youw reglon Fas made o 1ny@stiments a0
gnergey €+*+1IZ1=2nCy, =0 +that energy .se DY E&:h unit of fcod
croduction capitael amd goods producticon carplital is hich. The
smerIv regulired to operate sach umit cf focd producticn and The
zrergy reguired to cperats each untt ¢+ goods procuction catbl 1tal
.5 sSver three times greater than 1% would me with manioum
cmvestment 1n energy 2fficiEncy caci1tal. Domestic =nergv
crosuction does not Iover your domestic mesds. Last cvcle vouo
imcorted SO uwnihs of en2rgyv, A zericus drain ont your e2nport

zar-~1rmgs, &nd still csou d0 roct mave encugh enerdy avaxlable
to provides full capacity utilization (=3
1tal stocks.

7. Allocate Total Emergy Avairleble to:
- Energy +or Fooulation,
- Erergy for Txport

- Emnergy Carried to fieist Cycle

- Crer3, Avaliable for Froduction.

2. Allccate Erergv Available for Froduction te:
- £Erergy +or Foogd Froduction &and
- Erszrgy <cr Goods Froduction.
8 Sllozets some portior of thz Goods ~Aviallable ror
Investment to:

- Ermerg~s Froducticn Capital Jrnder Ccnstruction and

- Ermz-gy Efficiency Capital Under Comstructicn.

Your actions 1ndirectly affect:

- energy ilmport raJulrement te,




for 1nvestmert 10 t -z cther

~ the capacity ut: Tavion 10 the agricultural and the

Y.

i 4
1ndustrial sa2ctors,
- funds available for imports or debt regavmerit, and

- the guality of the environment.

The cause-effect relationships of 1ntersst to you i1mclude:

Enpergy product:ion depends only on the amount of energy prouc-—
tion capital. The energy sector in this version of ths model
i3 analogous to water power. There is nu depletion, but trere
ére diminishing returns to 1nvestment. This means that 1+ vou
malintain your energy production capital at a constant level , 1t
will produce the same amount of energy each vear forever
(achieving this will, however, require snough 1nvestments to
otfset depreciation). However, each further additicn toc the
energy production capital stoct croduces a smaller anc smaller
eadditional amount of energy. The relationship between erergv
production capital and energy product:om 1S shown 16 Figure <.

In each zycle vou must allocate 1 energy unit to the population
tor each © units of goods th2y receive im that cvcle.

When vou have surplus energy, you may expor+t the energv at the
réate of one momey um:it for gach 2nergy unit =-ld., Alterna-
Tively, vou may simply leave ths surplus urits 17 the bHox.
TOTAL ENERGY AVAILABLE, amd carrv 1t over to “he rout cvzle.
Thus the energv availahle &t the beJinning o+ each cv-le 15 ths
sum of lacst cycls s production, plus 1mports, plus ernergy
carried over.

Your allocations of snerg. to food ard goode production de-
termine the capacity utilization of the respactive capital
stocks.,. Capacity utilization (designateag by % 1n the graphs)
1s the rat:io:

enerav _allo-sted
%= energy regulred

It mavy vary from @ to 1.1. Arv ernergy 1n =.cecs of that
rEquured Lo provide both sectors with 13107% CapaACclitv util:zation
i3 wast=d. Note that by allocoeting uo to 1@ % more erergy then
i requirsd for full use oF & production cacital stochk, vou r
2tfectivsely multiply your capital sto:-k by up to 1@ % abovs
actual level.

[N
ct

|t
—

>

The prize of 1mported energy 1< rnormally 1.@. Ite price
doubla. . ¢ yvour reglon’ debt grows to & lavel S times o
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FLEASE NCTE: Money alloceted to emergv 1mports 10 ones covcle

does not sarve to reduce an energy deficit during that same

cycle. Moneyv spent on 2nergy imports gives energy that only
first shows wp in the stock of Total Energy Availabie &t the
begirmning of the next five-year cycle.

m

You can raduce the snergy required by each unit of food and
goods production capital to @7 of its criginal value i+rom 4.0
down ta 1.2 for goods and from 2.5 down to @.75 for food
capital) through investments 1n erergy effrciency capital. ne
unit of energy efficiency capltal will achieve full energy
sevings for one unit of capital. The relationship 1s shown 1M
Figure 6.

Since erergv efficiency capital investments can only work of
row capital, vou are limited in the rate at which you can
invest in energy efficisncy zapital. In each cvecle the me.1mum
possible investment inm energy zfficiency capital 1s 2gual to
the sum of two i1nvestments: (FOOD FRODUCTICON CAFITAL UNDER
CONCSTRLUCTION + G00DS FRODUCTION CAFITAL UNDER CONSTRUCT ION

made during thet same cyclsz.

Tre average lifetimes of energy productiocn and ene~gy effi-
miencv capital are 25 years, so that one—fitth ot eszh ceapit3l
stock 1s removed from producing capital at the ers o+ each
cycl=s aftter the cycle s production has oeer calcu.ated.




ENERGY FRUDUCTION AND EFFICIENCY TABLES
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FOOD PRODUCTION AND ENVIRONMENTAL FROTECTION SECTOR
STRATEGEM-1: ROLE DESCRIPTION

Your Co)estive 1S to produce the +tood regulrsd to recsd
1on and sSupport the necessary elports. Thi= should
way that mainmtains the =nviromment at a high lsvel

a: = 1.d.

a s: You have made moc investments 10 envirorn-
tectiorn, thus the guality o+ the envirconment has geter-

asticailv., Currently 1t is @.¢3. Thus vou are losing
T1%4 of the productive potential of your agriculitural cacital. In
cther worcs, vour food procguction 1s 1% lower than 1t wouid b=
1f the envircnmental gualiity were 1.0. Neverthel=sss, vou r=main
& net anportzr of food, though your popul&ation still nas oniv
mocerate food consumption levels, and it 135 growing rapidly.
G=cause the srergy sector has made ro 1nvestiments 1n energy
e¥ficiency, it 15 sti1ll comparatively enpersive to fulfi1ll the
=nsrgy demands of .our sector.

Decisions:

#€ Allocate socme portion of the Goods Availlanle for
Investment to:

- Food Froduction Capital Under Comrstructior end

- Envirormental Frotecticn Capital Under Cormstruction.

" our actions 1ndirectly affect:

- the gocds remaining +for 1nvestmert inm the othe- oryvziceal
capital stocks,

export i1ncome,

- Quality of tre ervirconment,

the lifetime of the population,

- total ensrgy requirements 1n the regiron.

The cause-effesct re ationships of 1nterest to vouw Lncluosz:
- food production 18 & proguct of: aratle lamd (constant &t 1Q0Q
hectares:, normal procuctivity of larmd (comstant &t 1.25 1+
this versicon of the mciel), the multiplier om product.con “rom
chamges in the popolation s per capita f0od corsumption -1man
the last cycle to this one (.4 - 1.80), qualit. of thes environ-




@ - 1, and the land outputl multiclier +rom +00d Ccao:ital

FF = L # C * CMCF * 3BE * LOMFC

The consumption multiplier on food producticm i3 shown in -
Figure 7.

The Qquality of the environment 15 a level, ranging from & to L.
T+ 135 governed both by regerneration and degeneration whose be-
maviors are describsd below.

The land output multiplier from tocd capital Jepernds on the
ratic of active food production capital to agricultural aresa,
Active food production capital 1s the product of currerntly
producing capital and the capacity utilization factor +or fcog
capital during the cvcle. Energy shortages will reduce the
=f+fecti.e focd procduction capltal during =ach cvcle that the
zrergyv sector deoes nct allocate as much energy to +o0d produc-
+10n as would be recuired for full operaticn of the capital
stock,. in £hi1is case the capacity utilization factor will be
less than ome, and the fcod output will be correspondingly
reduced. The relationship 1s shtown 1n Figure 3.

The erergy reguired to support focd praduction is the product

o+F food producticn capital, normal energy use (a constant equal
to 2.2 1n thi1s version of the model’, arnd the energy consumo-
tion multiplier (whigh ranges +rom 3.2 - 1.@).

The envircnment 1s degernerated by energy productiorn capital,
goods producticn capital, and food production capirtal. The
negative 1nfluences of these capital stocks can be otfset by
imvestmernts 1n environmental protection capital, Each urmit o~
snvironmental protection capital will ocf+set the i1mpact o+ 2.8
uni1ts of production capital. The relationship governing degsn
zratlionm is shown in Figure 9. Note that fcod production
capital and goods production capital are multiplied by trhelr
respective capacity wutilization factors (1ndicated by % 1n
Figur= %) t£o determine thelr 1mpact on the envirorment. ThHis
simply 1imdicates that 1+ energy shortagee prevent some produc-
tion capital from being used during one cycie, the wrused
capi1tel does riot affect the environment during that cycle.

The envirornment can regensrate 1ts=1+. The armnmual percent
rzgeneration depends on the curremnt gual:t, oFf the environmert,
which rarnges from @ to 1. The reiat:ionship 13 depircted 1nm
Figure 13. Note, when guality of envircnment equals ei1ther @
or 1, there 1s nc regeneration,




- Tme li:fetime of fo002 productiTn cacital 1s 2S vears, armd toe
l1fetime of environmental protection capital 1s 2@ vears. Thus
sre—+1ftn of tne focd capital and one-sixth of the =nvirorn-
mental capital stock: i3z removed from oroduction at the end o+
gach cvcle, atter the production +or that cvcle has be=sn
-—-Y 1 —
calculated.




FOOC FRODUCTION TABLES
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GOODS FRODUCTION AND HUMAN SERVICES SECTOK
STRATEGEM-1: BOLE DESCRIPTION

Soal: YowS Crindinél obiective e to crodui? surficrent
coods LD satiSf . the consumction nesds o+ the copuiation, the
i-.eztmert ne=scs =% trne =zcornomv, and the regul cments fOor S.23rt )
-scocme from goods. You should also raise the mealth and
=cLcation starcards of wnhe population (which will hels reducs THe
Birrss rate) by i1nveEsting 1N fuman services capital.

Initia. Conditicons: frocuctivity of the labor force iS low.
ascut 1/1dtn oFf wWwhat could be attained by maximum investment 1N
Zcoods oroaduction capi1tal and numan services capital. Your
-2gicocn s lebor force 1= Not recelving a very Fi1gh standard o

iving — that 15, the goods allocated for the population during

& previdus Cvile wer2 low. ThHey egualled only C per perscn £=r
Jzar (1S 13 ths maxtimun possibled. Similarly, human SErvices
‘—zalt~ and educetion are alsc low. Frecsently the ratis of
~umarm Servlces capital to population 1S chnly Z.23% @ ma:ldum ot

Decisions:

45 Alla ome porticn of the Goods Avzilable +or

s
ent to:

- moods Froductiore Capital Unaer Constructicon ard

1]
o
1

- Human Iervic ap1tal Under Comstructiorn.

our acticms 1ndirectly affect:

- “me amcunt of goods available for i1nvestment 1m the oth2~”
ahys.cal Capirtel stocks,

- the requ:irements for energy by the region,

- the qual:ty of the srvironment,
- the orocuchtlivity oFf labor.
- thme DirTh orate.

he —_ - —
he TAU3

(ag

ffect relatiomnshios of 1ntersst o vou 1include:

n
il

~ The productior of g-ocdes eazh cyzle 15 the proguct ot the 1=tk

[m)
sorce (2S% of the population). tr2 rormal productivity cf Labor
=

T

& constant 1,153 10 this version o+ the moaceEldy, & mulTiplier
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INTERNATIONAL FINANCE, EXPORTS, IMPORTS, AND DEBT SECTOR
STRATEGEM-1+« ROLE DESCRIPTIONS

Soal: You Rardle ths region‘s foreign trade You Zonvert

= 1mtc their momey eguisvalents, manage 1ts debt, &and

zte money to i1mports. Your objlective 15 to marage tre

t~yv 5 trade, so thst theres are enough goods, energy, &nd food
ta1n satlafacfory consumption and i1nvastment levels, while
1mg urbearable interest pavments ard praventing SEricus

on 1n tha terms of trade.

Imitial Conpditions: You start with a slight surplus o+

~able fcod anc no debt to the internatiomal banmks. Y S

cst ratz 1= 18 percent, much lower than th2 returs yOuw Zan

investmerts in productive mapital.

3
a
3
h
3
<

Cecisions:

#6: Collect Foreign Aid, if any, and convert Erergy for
E port, Toocd for Export, and Goods for E.ports into
Mourev ~ =:lable for E.gports.

47: EBorrow md 2v if you wish to provige for grsater 1mports,
and 1f vour Marimum Loam 1s greater than a.

#2: Repay part cof vour Debt 14 you wish te reducs 1hter=st
charcss =md lower iz price of 1mports.

1 ate Morev Availeble for lmports to c e or mors c
the three possible imports: ensrgy, gcode, anc +tcod.
T clogy 1mports ars 1ndicated on trhe board, but thov
are ot Prormally active 1n the game.

- trhz amount 0 emerj.. goods, and ‘ood 2-x1.able 10 trhe
next cycle,
- e 1Mtersst rate, hence the 1nterzst cher3=ss, 213 on

1 S te,
/sour regilon’s cebt, and

- the price of purchaeced =nergy, fo0d, ¢nd good=.

to vow o rnclude:
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Tz = Sort price o SIod. 2NErgy. amne ancds 135 cocmstant &t 1.3:
rotz2l 2 morts ate & zransd oveEr apout thrss Cc.Cles to Jeta2rming
LTLr mes1Tmum T20T 20d VeUr Trterest rate.

“tz =zrms of T-ags will detsriorate, 14 your debt rises apove
sverags e port=s. Th= 1mport price of Tood and goods 1 ror-
mally 1.1 The rormal price oFf energy 1mports 13 1.0, Thes=
p-ices are muitiglied bv the 1mnport pric= multiplier which
grows fram 1 = 2, 1f the ratioc of average d=bt to exports ri1ses
tc S. The ralatiorship governing the price multiplier on
1mports 1is shown 10 Pigurs 14, An OFEC o1l =mbargo may also tce
a 1 ices permanerntlv: normally this faxctor

ti1vated to raise Cci
rot emploved 1m Lh

w n

r

You may not 1NCrease your doabt with mew loans, 1f the current
debt 1 greater than yaur regilon’'s average sHports. Of courcse
vour debt may rise above average euports, i+ vour exports fall
or 1¥ inmterest charges accumulate.

The 1ntersst -ate paid on your debt =azh cycle depends on t
aversge 2:ports to debt: 1t rises from 18% per vear
2 <

ratio ot

(that is S@% per cycle) to 2@% p=r vear, 1¥ debt rises t

t1mes the aversge e€:ports. The r=latizrship 15 shown 17 Figure
13.

Imported materials ars -5t available for- uss 1n the peri1od
during which mcney 1S allccatesd to them. They first show up 1n
tre sto-l's of availaple food, goods, and Energy at the
beginning of the rext cycle.

7

[ you nave excess money, you in "rapay"” more debt than you
actually owe. In <hat case you will earn 1nterest cn the lcocan
at the prevalling rate.

PLEASE NOTE: I[f vour dept rises &bove 1/I of your regicr s
total product, approzimateg here by the sum of total +ocd
ava:lable, tctal goods available, arnd total energy available,
the game operator will act on oehalf of the IMF to 1ntervene
and seize 1@% of your total goods available 2t the ste~t of th=
ne: ¢t cvcle.
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Figure *14: MY
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POFPULATION 3% HOUSEHOLD CONSUMPTION:

CENGATRANAUNORANUBBRINRVEIRNQEROARENANEINERSE
YEAKS
ANERBERRSR PR AIRIUNGRASUNAERAREERRRAGRIRNANR

YOUR SEGQIUR’S STUCKG
PO FOFULATION

PO12 TOTAL FODD AVAILABLE
(from Food Imports & Food
Productior last 5 years)

PO:3 TOTAL GDODS AVAILABLE
(from Gocds Imports & Goods
Production last 3 years)

USEFWU, INFORNATION

PO 4 FOOD PER CAFI1TA
(per year, last cycle)

POLS ANNLINL DEATHS PER 1000
(per year, last cycle)

PO26 GOODS FER CAPITA
(per year, last cycle)

POs 7 HUMAN SERVICES CAPLITALL PER
CAFITA (Yast cycle)

FPO:8 ANNUAL BIRTHS FER 1000
(per year, last cycle)

1

ALLLCATZ TOTAL FOOD AVAILABLE:

Flad FOOD FOR FOFULATION
(total for this 3 years)

Pl:2 FOOD FOR EXPORT

-4
ALLOCATE TOTAL, GOODS AVAILABLES

Pivd GOODS FOR FOFULATION
(total for this 3 years)

Plsa GOUDS AVAILABLE FDOR INVESTHENT
(total for this 35 years)

L B3] GOODS FOR EXPORT
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ENERGY PIHODUCTION 8 ENERGY EFFICILIENCY s

QA BI RSN RGN INNANRSERORRNERARBARD

YEARS

1

CLESNRGUNIRANLRANBATARRARBBUBRNRORARENER Y]

YOUR SECTOR'S STOCKS

EO:
£0: 2

EO13

E0: 4
EO0:3
€0: 6

EO:7

USEF

€0:0

EO:®

€0110

EO:z 1)

el 2

EOr 13

EON LA

EO:313

EO1 16

EO: 17

[WYEN L]

E0: 19

ENERGY FRODUCTION CAPITAL:
Depreciation

New EP Capital
Froducing Capital Btock

ENERGY EFFICIENCY CAPITAL)
Depreciation

New EE Capital
Fraducing Capital Stock

TOTAL ENERGY AVAILABLE
térom Energy lmports + En-

ergy Froduction last S years)
+ car VY CLver)

NFORN

ENERGY RECUIRED PER UNIT OF
GOODS FOR POPULATION

ENERGY FOR FOFULATION
(last 5 years)

ENERGY CONSUMPTIOR HULTIPIER

ENERGY YO OPERATE ONE FOOD
PROD. CAPITAL UNIT (for 3 yrs)

ENERGY REQUIRED FOR FULL USE
OF FOOD FRODUCTION CAPITAL
(total for this 35 years)

ENERGY TO OFERATE ONE GOODS
FROD. CAFITAL UNIT (ftor 3 yrs)

ENERGY REQUIRED FOR FULL USE
0F GOODS PRODUCTION CAPITAL

(total for this S years)

TOTAL ENERGY REQUIRED FOR
PRODUCTION (this 3 years)

AVERNGE ENERGY FROM ONE UNIT
OF ENERGY PRODUCTION CAPITAL

{for thies 5 years)

ENERGY FRODUCTION THIS S YEARS
(avatlable {n next cycle)

ENERGY EXFORTE (last S5 years)

ENCRGY 1MW ORTS {last 5 years)
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FOOD PRODUCTION 8 ENVIRONMENTAL PROTECTION STRATEGEM—1,

YENARS

(ERETERRARERENNER RN RENEENSESSEARRY X 2

YOUR_SECTOR'S STOCKS

FO0OD PRODUCTION CAPITAL
FO01 1} Denreclation

FOr2 New FP Capital
FO:3 Froducing Capital)l Gtock

ENVIRONMENTAL PROTFCTION CAPITAL
FO: 4 Depreciation

F01S New EP Capital
Fust & Producino Capirtal Btock

USEFWUL. _INFORMATION

FO:7 QUALITY OF THE ENVIRONMENT
(this vycle)

FOxB RATIO OF FOOD PRODUCTION CAP]ITAL
TO AGRICULTURAL LAND AREA
{this cycle)

FD19 EXPECTED FOOD PRODUCTION
(total this 3 years, 1§
energy is available)

FO110 CAPACITY UTILIZATION
(last cycle)

FUill FOOD PRODUCTION (last 5 years)
FOs12 FOOD EXPORTS (last 3 years)
FO:13 FOOD IMPORTS (last 3 years)

3
ALLUCNATE GOODS AVAIL.. FOR INVESTHENT

Flit FOOD r "7 CTION CAPITAL
UNDER CONSTRUCTION

Fl:12 ENVIRONMENTAL PROTECTION
CAPITAL UNDER CONSTRUCTION

[T
0-4
ansnsnan

cesananal
cacensea

cssssmer

seeevean 4

aesensaed

eeecanand
eescaeand

saavenuaa

teasasuad

ITITITYYY
5-9.
Sansnnas

esasscoe
“sereves

esscccas

XTI Y YY)
10-14
(XYY YY

ascecacsse
necscess

........1-...-.--

cac s s aend

4asesssns

IR RN
.

secemsen

eenwveocns

JXIX XYL

IIXTYTYY R
15-19
IIYYTIYYE

s sesanse
e ecua v

ce s s emae=d

sesnmnme

sems0enns
cesesees

ecasvses

seeseaca

IITTYYY Y]

(XX YT Y ¥
20-24
annonann

asasnann

es v essen

“ecescaese

cseneaasy

eweocsea

aeaccess

nevrseena

SRAGRENEE

(XXX Y X
25-29
esunanny

ceevonead

seesenese
cssacave

eescaanase

csceeaanse

secasane
ssaaaces

Shuasans

LYY YR
30-34
LEEREERZ]

v e s

R A E

ssacsnvendoevcosossn

sesresee

eeansese

eenssfenae

XTI YY
35-39
IYYYYYYY R

o 00 nn

sesecaacs
seasacce

seessaee

sravener

179784

“RNEEARA
40-44
[ ZX XX NN ]

--..n---1

e seacoeed

........T

ceerreeed

OIII.I..l

I EXEREXE K]
45-49
(A XN X]

..-....-1

cen e

cacseesw

aseessoad

csosen o

I.......l

tsane
Hi Eq|
[ X R ER]

oo e




LUULS PRODUCTION 8 HUIMTAN SERVICIES: STRATEGEM—1

SRR IR NN N NARE R LIRS CRANRRTRRNNARRANDN
YEARS

YUUR SECTDR'§ STOCKS

GOODS FRODUCTION CAPILITAL
GO} Depreciation

G012 New GP Capital
GO 3 Producing Capltal Stock

HUMAN SERVICES CAPITAL
G0z 4 Deprecliation

603 New HS Capital

GO: 6 Producing Capital Stack

USEFUL, INFORMAT 1ON

GO 7 GOODS PRODUCTION CAPIl-
TAL/LABORER (this cycle)

G0: 8 LABROR QUTPUT MuLT. FROM GPC
{this cycle)

GD: 9 HUMAN SERVICES CAPITAL/PERSON
(this cycle)

BUt 10 LAROR OUTPUT HULT.'FROH HSC

GGial CAFACITY UTILIZIATION
tlast cycle)

GO: 12 GOODS PRODUCTION (laat 3 years)
G0: 13 GOODS EXFORTS (last 3 yearw)
GO: 14 GUODS IMPORTS (last S5 years)

GOr13 EXFECTED GOODS FRODUCTJON
(total this & years, f
enerQy is available)

GO114 TOTAL wuDDS AVAILABLE
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4
ALLOCATE GOODS AVAIL, FOR INVESTHENIs

Gl GOODS PRODUCTION CAPITAL
UNDER CONSTRUCTION

Gl 2 HUMAN SERVICES CACITAL
vbie R CONSTRUC + TON

L S Y Y Y N Y Y N R S R R R XTI

(XYY YY)
0-4
sanenese

sessasme

srescsceyd

sesscsney

csavennn

IR ERR N,

seemncendeacsosaead

ssacesaans

IR REERR

TRRRES ARTTERS

mssesene

N

ras AN enn
-9,

GRRENEEE

Femecane
eseesaee

seencacad

eesecane
csasenese

asencaced

ceescaoced

STTRLTRY

saaenaancd

cesssseced

ssecanse

sseaccsvedse

BRARAAESL

“npunane
10-14
Assnnane

ssseeres
escvosen

EERSTRER

asseccecd

cacasce ¢

cesvnossd

cecesssesn
csansese
eacacencsy

[EX XX X2 X}

15-19

u-n--...[

ssscoseas 4
sseevase

(X X2 XXX ]

Padnnana
20-24
XYY}

secsecse
R

cencvensd

eesscase
se e s sens

csensnen

-.--o--l‘-o-.--.ol.r.-o.c-*-c.---.-

ceessccen

eso o

(A2 KX N2 1]

AEnanBRNlRRARNUNA
25-29 30-34

lli.l.l.l.'l.llll

seessasssdeconnrnee
.

...-....1.--..-..

sevevnessdrecnscces

cnesvsesedescancnn
cevscccafencincas

seseosrssscsdrecrssvasna

assessssdovecccens

’
sesesecnrdoecscacoe

sessessequcccosnass

(XA A AR AN LR ]

1L/7/799//64

LK. [ X X ]
£5%3

..I...I."

s esecand
sessenns

R

ceceneadd

esecocsacd
seceev oo g

EEERERRR

ssavecas
eseseccae
EREEEERER.

esrveoecand
eoss e s e e d

soessenvoed

sasveoan

ZIXTEELY ]

A3 ] ke

aninsnnn

sescesreed

EXERRRRS

cssasnved

sesvenss d
mespseas

eeseco s 4

-.----..i

RTRTREE

IEETEETEY

[ XL XXX}

N

L LA LTI

s e eveane

e e esos

seacsscensd

secsewsasn
s rae s
DRI

so s s s o0 d

IEXERERER

vee oo d

r_




INTERNATIONAL, FINANCE:a

I.Illl..ll..l....ll.....I.Il.....l.ll..{........

ASABAGANNGPERQAARRERRPRANRGRANRCQREDARRAN{

YEARS

YOUR BECTOR’S STOCK

1011

DEBT (at start of this cycle?

USEFUL INFORNAATY)ON

10:2
10+3
1024
10:3
1 s
10:7
18

"wES
E

11s1
1122
1133
114

“w7
bEC]

1123

"

XP

INTEREST RATE (this cyclae)
FRICE MULTIF _1ER FOR 1IMPORTS
INTEREGST CHARGES (last 3 years)
HAXIMUN LOAN (this cycle)

FRICE OF IMPORTED ENERGY
FRICE OF IMPORTED GOQODS

FRICE OF IMFORTED FOOD

AN £ M4

MONEY FROM FOREIGN AID
MONEY FROM ENERGY FOR EXPORT
NONEY FROM GODDS FOR EXPORT

HMONEY Fﬂbn FOOD FOR EXPORT

OANS:

NEW LOANS

BECIDE On REPAYNENTS:

1hhé&

"w P

REFAYHMENTS

ALLOCATE HONCY AVAILADLE FOR INPORTG:

1127

1129

11210

I..IQQOIODII..IIQIl...ll..lll.l.'l.l.lll

MONEY AVAILABLE FOR IMPORTE

HONEY FOR TECHNOLOGY
{not implemented)

MONEY FOR ENERBY 1MFORTS
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SAMPLE SCORE SHEET

I scmetimes use a 1 meter squares version of ths fellowing

sheot to show &ll teams their relative performance during the

game. Data +or recording on this shest are provided by the sum-

mary score sheet printed cut at the end of sach round.

TEAM_ SCORES
CYCLE

TEAM

INDICES 10 20 3O |, 40

50




GUIDE 7O DEBRIEFING

-

The Z€-0@ mninvites spernt debrizfing the Same are essert:
ThEe partlclcEnts are Lo tare awey any lessone that wilil be o
szlavarnce o them back 17 thnelr owrh organizations. Th= prec
fz-m of thes debriefling Iedends on the si1I2 C+f the grouc, tr
length o+ fime avarlable, and the enternt to which the lssson
the game will b2 brought out 1n sdbseguent course naterials.
ary =vent, however, tne purpose cof debri=fing s to:

- 3ive plaver= the opportunity 2 "unwirnd' <rom the
renzion of the game,

- gi1ve all players an oppcortunity to eupress anv
rerscrnal feelings and ooinions thev have trom the
plev,

- teach each plaver about thz germsral gQulidsiimes,
Feuristics, or gprinciples she o- cthers 1n the game
vsed ac the basis for succssstu. decisichmmaking
wlithin th= game,

~ teach =2ach player about thes z2rious errores rz or- tre
otherse 1n the game commnitted during the play,

- demonsrrate trat ths game model shares many
escenti1al fzaturas with the real-world syst em,

- suggest that the l=vs o succ2ss 1n gléeving the gams
therefore also hasve pctermtial utility +or actuel
d=ci1s1ons thet gsvern lorna-term seconomic cg. 2] ooment
and maturel rescurce productivity,

-~ help the participants decide whst chances 1n thelr
duiy-by-day 3ecicions are Juztif.scd by the [ocssomz of
the game and secuwre from them & publiz sommitment tTO
mak1Mg those Zhangzs, =nd

- gi1v2 the operator constructive teedbazhk oOn the
coeration and the design of the g:me. so that both
msv be i1morc.el,

A estremely 1mgortart fart of the debrisfing 1s ths 11
snszighte that resalt from playing the game. Ekelow ars li=te
aumber of such 1ns:ghts,

- Enxponenti sl growth 10 populztion and cepitsl e nitci1tz cart
relsticrnchics betweser each stoch and 1te &zsocirated rate ©
intrease - for erampls, the effect of garzwth rate on & =to
cdovbling time (the ceoub'ing time snuels (77/Ngrowtniir for
evample, 3 T annuel growth rats doubles tr2 @zsocrated 3t
in 24 yearsr., and tne foncectual ard practizal difeizrencs
tetwaeen ratlz oFf growih 2nd cbsclute 1ncrsaze  The +1rst e
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The determinarts and the magnitudes af 2 popuiet
death rates pass through ertain characteristic
-

aon ‘s birth and
c nl
the course O+ the demograpric transition.

i
phases during

Capital 1nvestments 1mpase significant delavs cn the system:;
chce pilaced 1n one sector, capital normally cannot be moved:
once 1t 1s put 1in place, an investmert continues to impact on

ne svetem (+0Or example, bv degrading the environment or
-alsing energy demands) for the capital ‘s full lifeti1me, often
7-T5 years or more.

The cost of m=asures to protect the snvironment are generally
much lower if the measures ars taken early befare great damage
has already besn done. When the quality of the envirornment 1n
STRATEGEM-1 1s still relatively high, the intrinsic regenera-
ti1ve mapacity of the environmernt complements the efforts at
restoration made through inveetments 1N sernvironmental protec-
tion capital. But when envircnmental quality has slipped
badly, mast of the worl of restoration must be done through
e:peneive capirtal investmnents.

~here are several short-term versus long-term tradesoffs 1n the
gAME. Investments in snvirommental protection do deprive the
zociety of some immediats consumptiorn, but they raise the level
cf production from the foocd s=ctor over the long term. BEv
diverting grods to the population early in the game, invest-
ments are reduced and graowth 1n output is lower tharm 1t might
ctherwise have been. However, early increments 10 the material
ztandarc of living lowsr copulation growth rates and mean that
the total output i1m later pericds resd not De distributed among
as meny people.

Some envircnmental proCEssS2S, for ecamp.e pollution of ground-
water, may lnvolve encrmous (2=-7% year) delays, POs1Ng vary
Aiffi1cult croblems Of srvironmertal mansgemsnt, since the
mzrmful conseaguences of ccollution must bte borme for a long time
sfter their level has grown Righ enough to stimualate corrective

actions.

A Jap between whzt 1s needed and what i1is produced mey be
sliminated either Dy prod.ucing more or by nesding less. For
e.ample, energy deficits mey De sclved through greater amounts
0¥ ermergy (from imports or domestis~ producticn) or through
investmsnt 1n 2nergy cfficlency MEASUrES. The latter 13
auicler =rnd cheapsr.

Fegern2ration of renewable resources 1nvolves several auite
general rolationshlps among growth, fertility, harvest, dsath,
e s2source = sustainzble vield, ancd its standling stock (or
= < )
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The margina. pProcuctivity of invesimerts tvpically declines
with increesing 1ntensity Of evpcloitaticn Gof & resource. The
returns toc investmerts in food production capital are high at
s1rst, Sut eventually they decline toc levels that male them
GrReZonNCmiC. Similariy, though sarly allocations toc energy
12ncv capital pay high dividends, 1t is not worthwhile to
tHe 2nergy consumption multiplier much below @.4.

U1l

The short-term results of a resource policv may be opposite 17
direction from the long-term results cof that policy. By
cernving caodital o ervirormmental protecticn, more mav be
irvesteg 1m agriculturs. The result is higher food product:on
10 the short term. Howaver , the longer-term corseguence 1S
srosion of enviromnmental quality ard, therefore, reduced
agricultural production.

Intercornectlions among resources can oc+ten mean that measures
taten to increase the utilizatiomn of one rasource will raise or
lower the productivity of others. For evxample, capirtal
imvested o raise energy production can erode the guality cof
the environment and thus reduce the productivity of ths=
agricultural land.

Orez must car=2fully consider the influerce of & capital stock’'s
average lifetiwe and the cost of maintairing 1t. The benefits
associated with a capital stock typically depend on 1te
magnituce; 1rm contrast, the costs associated withn a capital
stocy tvpically depend on the rate =t which investments +low
ints 1t. Consider, for example, a capital stock with lifetime
of 28 vears. To maintain tne stochk at 1003 units requires an
irvestmert of S@ units/year or 75R@/cvycle=. I¥ the capital stock
rad arm averade lifstime of €2 vears it would take ornly Z0
writs/vesar or 138 units per cycle ts maintain 1t at that
comstant level.

One must he careful to weigh all costs of each policv. O+ten &
decision that sesms quite attractive when viewed conlyv from the
perspective of one sector will be found to imposs significant
co=tse on cther sectors. For example, 1t ceems relativel v
1ne:pensive to achievea 1ncreasad goods production through
investmerts 1n goods producticn capital. But =ach urit of
gonds production capital i1mposes 1ndirect ccsts on both the
srergy and the +fooc sectors of the system. For each maw urmit
5+ goods procuction capital one must ada add:tioral ernergy
production capital or Energy efficierncy capital. Further, e=xch
unit of geoods production capi1tel imposes costs on the +ood

or. Either new investments must be made 10 ervironmental
tinm or there will be 10sEes 1D food output becauvse of
1ng quailty of the anvironnent.
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, actually bz more productive than they appear,
Fave 1ndirect benefits. For e ample,
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Irvectments 1+ Fuman services capital dJo not rormelly add to
goods produactiofn as quickily as do itnvestmentc 0 gocds




&1, How@ver, associatsed with acdditions Lo

te re the indir=sct costs listed just atbcve. Humarn

services capital does nct reguire additional energy and 1t does

ot burden ervironment. In addition, human services

capital investmerts help reduce the population growth rate, sc

that higher maeterial standards can ultimately be achieved with

lower total output. |

The fo0llowing conclusions are among those 1llustrated only
by the mcdel when erergy depletion and technology 1mports have
beern activated in the mcdel.

- Depletion of & nonrsnswable resource generally raises the |
’ 1nputs requirad £c produce the next 1ncrement cf output.

- Technclogical change can alter the precise timing and impact of
any relationshin merntioned above, but 1t cannoct permanently
eliminate any of them for any resource. |




MISCELLANEQUS REFLECTIONS ON THE GAME

ThHis spaces in the manuval will be used 1n future egitions o
summar:-e thes guestinns, comments, and suggestions that are
rovida to me by thaose operating the game. I will record here
h e} L

rowever, a few 0of my Own observations.

STRATEGEM-1 1s great fum to clavy, and it 1s very satistving
to rum 1t Ffor & group of participants. The leval of attention,
evcitement, effort, anc communication that takes place in a group
Wwhich 15 1nmtenmt OF the play exceed anvihing ever found 1n formal
teaching sittuatiors. However, the operator must not settle Just
for this pleasure asscciated with the play. 1+ he does, the par-—
ricipants will have left with 1ittle more than & pleasant half
dsy hehind them. Great care must be taken during the introduc-—
+10n and the debriefing toc relate the game toc the participants’
own prablems and to help participants se= what concrete 1mplica-
tions the game s lessons have for their own actions. This takes
comstant attention and careful experimentation o achieve.

Manv potential cperators have suggested chenges 1n the game.
These 1rmvariably male 1t more realistic, but &alsc more compli-
cated. Ferhans these changes will mabke 1t possible to base more
lesscors on the game, but I already find 1t difficult in the time
rormally available for Zdebriefing to 2vtract all the lesscons that
are aiready embedded 1n STRATEGEM-1, and participants accept the
game &3 guite realistic without further elsboration. Thus 1
th1nk userse of STRATEGEM-1 should use the game 10 its present
form for a dozer times or more before sttempting te "improve" 1%t.

fa)

& commor suggestior 1s to develop some sort of decision
support =ystem that plavers could use or the comzater to think
trrough the best decision during the game. This, of course,
totaliy changes the purposs. Flayers would guit taking respon-
cibillity 4or the results and would likelv not becoms sc person-—
ally engaged 1n the play.




LISTING OF THE COMPUTER PROGRAMME

100@ REM STRATEGEM-I.C 2/19/8%

13198 REM EMERGY/ENVIRONMENT GAME

1878 REM THE MEADOWS & TOTH

1025 FROGRAM FOR NEC PC-BIR1A

1243 SCREEN @,0:CLS

1258 INFUT "ENTER THE NUMBER OF COUNTRIES=";K

126 DIM QY(11),DY(11),BY(11),IY(11),2(22 ) ,EY(11),0YC11)

12878 OIM WY (11),VY(11),LY(11),RY(11) ,NY(11),MY(11) PY(11),FY(11)

1@8@ DIM JX(21),J8(21),IC(6) ,CY(11) Y1 (11),¥Y2(121),Y3(11),Y4(11),YS(1)

1298 DIM AC(K,6) (AE(K) AL (&) ,ANIK) AP (K) ,AX (K) ,BR(K) ,CA(K) ,CL (K}

112@ DIM CO(K),CUK) ,DE(K) DR (K} ,EA(K) ,EF (K) ,EG (K} ,EI(K) ,EL(K) ,EM(K)

1185 DIM EE(K) (EC(K) ,KF (K) (KG(K) ,RE (K) { XF (K) ( XE (K} ,ME (K)

111@ DIM EO(KX) ,ER(K) ,EW(K) ,FO(K) ,GE(K) ,GP (K) HD(K) ,HP (K)

1120 DIM IM(K,86) ,IR(K) ,LF(K) ,LP(K) ,ML(K) ,NE(K) ,OM(K),0S (K) ,FD(K, &) Arzus

1120 DIM PLIK) PMIK) (FN(K) ,PC(K) ,FPH(K) 40&‘

11420 DIM PT(K),QE(K) ,RI (&) RRE(6) ,TK) ,TRIK) ,TC(K) ,TE(K) ,TF(K) , TL(E) Eouuhﬂ

1158 DIM TR(K) ,UE(K) ,UF (K) ,UG (K) ,VM(K) ,WA(K) ,WB (K) WM (K) ,XI{K),XR(K) variableos
16@ DIM RC(K,6) ,ZE(K) ,ZF (K) ,IG(K) ,FL(K) ,GL (%) ,CE(K) ,RQR(K) ,AB (K)

116% DIM S1(X),S2(K),S3(K),54 (¥),85(K)

1170 BQ: = "Total ="

1i18@ bBis = "MUST BE="

1199 BIs = “Total not equal to”

1Z20@ CQf = "Your decision 1s:"

121@ Cis = "lg that correct™(Y/N)"

1220 2% = "Y for YES, N for NO"

1248 RRS (@) = "HOUSEHOLD ="
125@ RRS$(1) = "FOOD PRODUCTION a® '

1268 FRR$(2) = “ENVIRONMENT FROT=" Alpnabetic
1270 RKRS$(3) = "GCODS FRCDUCTION=" S3uings
1288 RRE(4) = "HUMAN SERVICES ="

129@ RR$(S) = "ENERGY FRODUCTN.a" (>secrun CONSTANTS AND INITIAL VALUES

132@ RR3(6) = "ENERGY EFFICIENCY="

1T18 DATA ~520,4008, 4508, 5¢30, o000, 4202

1220 FOR I = 1 TO 6: READ IC(I>: NEXT I ITnitial Cgp(tal Stocks and ‘VUJQQ Lisetimes
123@ DATA 5,6,5,9,3,5

1240 FOR I = | 7O &3 READ AL (I): NEXT I

1228 DATA 1EZ,10,2.8,284, 7,129

126@ READ AA,0A,SA,SC,XE,KF Food Production and Envircmmenial Proleciicn
127@ DATA 2.5,12500,1,.8,1°%028

178@ READ AN,AF,CA,QE,TF

179@ DATA .,2,.2%5,10,10

142@ READ HE,LA,KE,KD Population Gacwth and Hous ehold Consumpiicn
141@ DATA 1%,5,73020,%00,3750€,10,1Q

142@ READ £O,FO,HD,FO,TC.ER,DR

1420 DATA |,1,1

144@ READ AR,GA,EHR

1420 DATA 0.,2,.1,1,8,26E7,26E%,8,8,26E7 ,26Ex International Trede and Jebz
1468 READ AX,DE,IR,FPM,EF.GE,UE.UF,UG,AE, X]

T8 BaTA T,60,164,3,.0008, 1, 1,1

1488 READ EF,0P ,NM NF RE,XF,PN,FPW Enengu Production and Enengy
1498 DATA 17%0C,26ET,S6ET,S6E=,2E4,36E7,. 6,0 i o g
1%8@ KREAD EG,E],NE,TE.EL.ED,EW,.CE Efficiency

I3 DATA 109,1,4,1.1%55

1Z2@ READ CL,GN,3G,L6 , .
1ST@ DATA 4£B600,468600,8,! Goods Production and Huwman Services

154Q READ TA,GF,0T.CU

{37 DATA 0,0.,0,08,0
1247 READ S51,52,37,54,35% Cumubative Expenditunes fon Technologies
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155@  REM
1%6@ REM TABLE FUNCTIONS .
1578 REM X-axLd

162 L = 11

1299 FOR I = 1 TO 21 STEP 2:Z(I) = (1 = 1) / 2@: NEXT I ,
SO0 UATR O, 1.2 X, 3. 7,3, 2.8.5,8.7,3.5,4.9,5

1610 FOR I = 3§ TO 113 READ NY(I)>: NEXT I Land Output Mult.

Sa i " p iy ' . 3.‘?0.93‘ 5.97‘109 Percent Uegenmn
1678 FOR I = 1 TO 11: READ QY (I): NEXT I

[638 BATA  .8,.52,.58,.76,.868,1,1,1,1.1,1 Iy

16%@ FOR I = 1 TO 113 READ CY(D)3 NEXT [ ConsumpZion Mult.
568 DATA ©,2,20,35,45,50,4%,35,20,2,0 .
1678 FOR I = 1 TO 113 READ RY(I): NEXT I Percent Regeneration
(T8 TATA 3,2.0,2.56,2.8,2.2,1.9,1.6,1.3,1.1,1,1 .

1698 FOR I = 1 TO 113 READ BY(I)3 NEXT I ‘ Noamal Births

783 DATA &§,%.5,X,2.2,1.8,1.5,1.3,1.2,1.1,1,1 amal Deathy

171@ FOR I = 1 TO 113 READ DY (1)1 NEXT 1 No 0

T7Z0 DATA  1,1.5:1.85,1.8,1.35,1.%,1.2,1.1,1,1,1 B. mate W

1732 FOR I = { TO 11: READ WY (I): NEXT I ) - from HS

i730 DATA 1.75,1.6,1.5,1.8,1.3,1.2,1.1,1.1+1,1 Y £
1795@ FOR I = 1 TO 1t: READ VY (I): NEXT 1 - - from

176@ DATA 10,10,10,12,14,15,16,17,18,19,20

177@ FOR I = | TO 11: READ IY(I): NEXT I Interest Rate

1780 DATA  1.1,1,1,1,1,1.2,1.4,1.6,1.8,2

1798 FOR I = 1 TO 11: READ MY(I1); NEXT I Payments MulZ.

(520 DATA ¥,.35,.3,.35,.50,.5%,.60,.68,.67,.69,.7@ ,

18'@ FOR I = 1 TO 11: READ PY(I): NEXT [ Energy Productlion
TE TATA  T,.6,.77.58,.5.. 80, .8, 35 . 33 51,.3

1833 FOR I = 1 TO 11: READ EY(I); NEXT I Energy Reg. Mull.
{860 DARTA 1,2,5,35.5,4,8.5,6.5.4.7,8.8,8.9,5 -
1858 FOR I = 1 TO 11: READ LY(I): NEXT I Oufpul Mult. HS
TB60 DATE 1,8,6,10.8,12.5,14.4,16,17.5,18.5,19.4,20

1870 FOR I = 1 TO 11: READ OY(I): NEXT I Output Mult. Goods
1872 DATA 1,1,1:3.1,1,1:1,1,1,1

1873 FOR I=1 TO 11:READ YI1(I):NEXT I tand Prod.

1876 DATA 1,1,1,1,1,1,1,1,1,1,1

187% FOR I=t TO 11:READ Y2(I):NEXT I Labor Prod. TABLES OF

1876 DATA 1, T, 1,1,1,1,1,1,1,1 TECHNOLOGY

1877 FOR 1=1 7D 11:READ YJ(I):NEXT I Energy Res. EFFECTS

TB78 DATA 1,1.1,141.1.1+1,1,1,1

1879 FOR I=1 TO 11:READ Y&4(D):NEXT I Epongy E44.

{888 BatA 1,1, 1, L, I, . LT, T

1881 FOR I=1 TO 11:READ YS(I):NEXT I  Environ. Prot,

{882 DATA . L L LT

1883 FOR I=1 TO 11;READ FY(]):NEXT [ Enerau Prod, Cap, Ei¢

{885 FRINT:FRINT "DO YOU WANT TO START FROM DEVELOFING OR"

1898 INPUT “FROM MIGH EQUILIEBRIUM? (D/H)";WE

1500 IF Ws = "H" GOTO 2250

1910 IF Ws = “D* GOTO 1910

1928 CLS:PRINT “PLEASE TYFE D OR H*:FRINT:PRINT:GDTO 1880

1930 DATA 800,0,300,3%0,200,0 ] o

1948 FOR I = 1 TO 6: READ IC(I): NEXT I Choice of Initial Values
1550 DATA .8,3300,.7,5°00

1960 READ AN, AF,0E,TF Resels Parametens jon
197@ DATA 41,2,18,2,4020,200, 4000 Developing Country
1980 READ BR,CO,DR,FO,HD,F0,TC

1998 DATA 1000,0,.1,!,1000,2,500,2,%00, 1020, 1202, 0

2082 READ AX,DE,IR,PM,EF,GE,UE,UF,UG,RE,XI,DS

2218 DATA @,7000,0E7,1%€T,1%E3

2020 READ EI,EL,EQ,NE,TE
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gIe DATA Teee,ITac
T2a2 Reap 3p,74

05T % 1 =C0/iSicoX iz  mFO/T:ok (D) = (IC(1) LAY/ (AASCAI 1 IX (T)a. SsaX(11)m, e
22e8@  IX(IT)=(IC(Z)/(:1@ePT)) Tniticlizes Tebles § (gnital
Se7¢ FOR O = 1 TC ¥: F3R ! = 1 TQ 6:A0(J, 1) = IC(Iv: NEXT 1: NEXT SXoZR«

X3 FOR °O = L vo R
2292 AN =AN:I AP () AP QS (I =QE:: TE (I =TF:CO(J) =sCO:FO(J) =F0
2138 HIN(I)=RDPQ (I =R T (0 sTC: BR (J) =MR: DR (J) =DR: AG(J) =C0

21 CUSI=CL:CAIS) =CATAX (J)=AX:DE(J)=DE: IR (J)= IR PM(J) =FM: EF () =EF

2128 GE(S)=3E:UE () =mUE UR IS SUR UG (O =G AE () =AE: X1 (J) =]

2128 EG(J)=ES:EI(J):E..NE(J)SNE.TE(J):TE.:L(JH—' LiEW(J) =EW

2182 TA(II=TAIGR () =GF I EC(I) =E0: T(N=0:CE(J)=0: 0Q (J) =@

214% EE(I) =@: XR(J)=Q:EC (I =@: KF (S =KF 1 VG (J)=KG:RE(J)=xRE: XF (J)=XF: XE (J) =XE

J186 S1(J)mS1:ST(S)=ST:1ST(J)r=8T:S4(])=54:55¢(J) =55

J1E@  NEXT J Tniticlis -

ciie o= 3 , 5 e Counlry Pc.!:zf.me/tw
2178 FOR C = 1 TC K

2182 TR = Q@ Cycle Courter

<10 FOR I = 1 7O 6 Depreciation of Six Capital
2202 FDIJ,I) =  INT ((AC(J,I) / AL(I) + 5) / 10 = 10 Crocka

T RCTLTY = AT, Dy - PDuI, D New Producina Stocks and Tozal
222 TP(J) = TP(J) + PD(J,1): NEXT I Aomppnio?np

el BI{TT AT (I +F1 ()82 (I aS2 () +P2(J):182(J)2ST(J)+PT () -

2272 S4(J)=mSA(J)+P4 (I ST () =SS (J) +PE () Now Mumifrtiue "W‘hnﬂ-’ngu—upani e
S22 X=mE1 (0 s IX (L axXsFOR [a] TO 11:2(I#1)=Y1(I):NEXT I

2224 GOSUB 4%QV:KF (J) mKFsY Noamel 'land Pﬁmdurfiu,‘;ﬁl/

222F X=S2(J) :IX(21)=X:FOR [=)1 TO 11:Z(21)=Y2(1):NEXT I

2726 GOSUB 4%2Q1KG(J) =GaY Normal labonr Produclivity

2227 x=mSZT(J):JX(16)=mX:FOR =] TO 11:2(2¢l)=YI(I):NEXT I

2228 GOSUB 4%EQ:RE(J)=REeY Tolal Energy Resounces -
23T X=84T0T X ({BT=X:FOR [m1 TO 1:1:7(Jel)mY8 (1) :NEXT I

22I2 GOSUB 4%20: XF(J)=XFeY EnvLau la’ "‘ap Mule.

T X=X (2T =X FOR 1=l TO 110 (S T=vS (T s NEXT [

2232 GCSUB 452@: XE(J) =XEwY Env. Prolection Cap MulX.

TS XECETD JREITI t X TI7 =X FOR =L YO 11:2 (el 1aFY(IJ:tNEXT 1

2234 GCSUB 4SQQ:ME(J) =Y - Enongy Prod, Cap, Mylz2

=T CLW) = INT (1@ » AC(J,1) /7 RA + %) / 10 Canital lapd 21270
TI8T EL = CRID = AC(I, 1T + CUdT & AW, ST ~ At =

2252 _X = (EI-XE!J)» AC(J,2)) / SC £ omats
2760 T IXN(9) =X 2E Deterionation

2278 FOR I = 1 TO 11:2(2 » 1) = @QY(I): NEXT I

229Q GOSUB 4%02:QD = Y / 18

229¢ X = R

2728 FOR I = { TO 11:2¢(2 # I) = RY(I): NEXT [ QF Regeneration

2T:1Q GOSUB 4%Q20:GR = Y / 1@ -
STTETECYT = INT (102 % OEJ) + = # (QR - QC) % OE{g) =~ .50 7 180 Ouclity of Erv..
TTI0TLE = AC(I,1) 7 (AR w 0A) -

2Tag X w LZ:1JX(8) = X Land Output Muliiplier 4rom

235@ FOR I = 1 TO 11:2(2 & @) & NY(I)1 NEXT I Capital with Full Energy

2762 GCSUB 4%00B:AN(J) = Y e

TSTEPLTIT = INT TTBQ w AN(J) e GE(T) WKE(31+.5) 7 10C [ond Pradictiuily.nen Hecline
--o¢ WFIJ) = TNT (L3488 » AC(J,4) / PO(J) + .S / 100

239€ X = HP(J) / 20:JXx(12) = X Labor Julpul Mull. §rom HS
2602 FOR I = 1 TO 11:2(2 & I) = LY(I): NEXT I
2410 GOSUB 43Q0:LP(J) = INT (i8Q » Y + .Z) / 10@

TEZTRTLF(I) = FO(I) 8 LATT T T T T . Labor Fonce _
ITITUSTIT R TRTTACTTL,ITIUF () » L5 Capital labon Ratio

TAIT X = 05y /T a@iiX(13) = X . T s ) )
245 FOR I = 1 TO 11:2(2 & I) a OYrIr: NEXT | labon Qulput Mult. from Capital with

100 Full Enengy

28628 GCSUB_4%22:0M(J) =  INT (10 # Y + %)

~




SATY TLS) = INT (1@ e QM) w P #kG () . E) /1@ tabhaw Dayadiptio s Pon Porspp
2480 X = ACiJ,S: / NMiZX: &) X

249C FOR I =2 1 TO !11:2(2 e+ 1) m-PY(I): NEXT I Snergy Oulpud Muli. {nom Caputal
JEQC  GCSUB 4ZTQC:SN(I) = INT (102 e Y <+ .%) / 122

_,m NE(Z) = S e INT ((RE(J) ® PN(J eME(J) + 5) / (@) & 10 Energu Produciion
TSI CEIUTRCE (S SRR T =

- = M-y altu - = X

SSSQ_FCA I = 1 TO 11:4(2  I) = WY(I): NEXT I Birth Mult. grom Services
2582 50SUB 4SRCIuMI) = Y

2850 XEGaC (J)ioX(dr=X:uX ST =X

SC6Q FCR I = L TO 11:I(2 & 1) ® VYD) NEXT I Death Mult, grom QF
2270 BOSUR 4%RQ:vm(J) = Y

SS8R ARSI = INT (LAE(S) + (XI(J) - AE(3)) / T + %) / 1@) e 1@ Average txporls
TESCTTTCTL T = RE oY - e )

2620 IF ML(J) < @ THEN ML(J) = @ . .

2410 I AE(I) > @ BOTD 2:aQ Max(mum Availaple Loan
TETT TN T = O PMd) = 1 .

2530 GOTO 2710 Interess Rate

ZH4Q X = (DE(J) / AEL(I))Y / T:JX(:%) = X

2550 FOR I = 1 TO 11:2(2 » I) = Iv(I): NEXT I

2662 GOSUB 4%0@:1IR(J) = v

TEVT R X DJEYJT 7 RETS) . ) .

6B X = DA / S:JX(14) = X Price Multiplier on Imports
2698 FOR [ = 1 TO 11:2¢(2 » I) = MY(I): NEXT 1

2700 GOSUD 4S@@:PM(J) = v

</ & IRWIT = T INT (OR{3) + .5)) /7 180 Intenest Rate

-/ - B =T

2720 IF T(J) > = OB THEN EP = NP Imported Energy Price

-T2 TE (T =GR 1. T#FM(J) 3 2F () =ARW 1, TPM (J) 1 TE (1) =EP*PM (J) Axtual Imnont Priced

TS ST <.n-m:rrre, 7 TAT DT+ AUTT VYT Avermge tnengy Eg4 Capital Rafig
T XY E XTIy T YT T T T A
2780 FOR I = 1 TO 11:2(2 + ) = EY(IY:s NEXT I E"-ng Camm’:fan M(C'(pu?f.

2790 _GOSUB 4%@B:EM(J) = INT (108 » Y + .5) / 12@

280¢ WAKJI) = T # INT ((AA » AN(JT & DETIT#KF D+ ST 77187 ¢ m  Proected Food Prod.
TEIOR = T T INT(TLF Y T OM(IY « LPT) WG IV I/ T0S % 1@ Projected Gaods Proc
TESUTAM X RE -
TBZQ ER(S) = 5 & INT ((AC(J,X) # SG « EM(J) + %) / 1Q) » 1@ Energy Requirements HH,

2840 EA(J) = 5 & INT ((ACWJ,1) » SA » EM(J) + %) / 18) = 1@ Goods, and Food
TR T IT = EATYY + ERUIY MBIy __Projected Enengy Requiiements This Cud.e. T
TEIBTFL(IT ® FOTIIGBL(IT = TOMAY T ‘,or_bunp.wr[ Lu,: Cyae T
TE7¢ T REM REPCRTIG GENER: ™~ ~77 ~ "7 Tt o s e e

2980 GCSUB 4620 Courniny Cycle Indicaton

289¢ IF TT > @ GOTO 2912 General Reponis

2982 NEXT J:TT = 1
2910 IF TT >(K e 1@+1) GCTD 449¢
2920 TT = TT + |

2970 CLS

AT REFTINPUTS T T T T T e e e e e
7958 REM

2968 PRINT “TYPE IN THE NUMBER OF THE COUNTRY FORY

2970 PRINT "WHICH DECISIONS WILL BE ENTERED!" Specify Country {on Inmputs

2980 PRINT: INPUT "COUNTRY=";J1
299@ IF J1 > K THEN PRINT "MUST BE <=":K: GOTO 29&@

TOCR T IF 9T < 1 THEN FRINT "MUST BE e 17 GOTO 2962
I J = gy

3Q2@ CLS:PRINT "COUNTRY=" J,“YEAES =":T(J):"=";T(J) +4
IBT@ PRINT Ci1$: INPUT Ws .

Z040 IF ws = *y* BOTO 270

IZTO IF WE = "N" GOTO 2960

Z063 FRINT C25: GOTO 3IB72




Q72 CLS

TE¥ INFUT PIL: 1-' jo] .

2292 INPUT "PI: "'EF(J) Food Consumplion and Exports
Z188 IF DF + LF(J) < > TF(J) THEN PRINT EZ3,TF (J): GOTO 3@8@ Eaxor Checking
T110 FO(J) = INT (128 % OF /7 (PO(J) = 5) + .5) 7/ 10@ Food PR Capiia
XITT CLS:FRINT Ces: BRINT “CONSCAFTIONT, Df-""‘#‘r\ NT  EXFPORTS" (EF (J) -
T13I8 FRINT Ci$: INPUT g

3148 IF Ws = “Y" GOTO 3170

ZiS@ IF ws = "N" GOTC Q8@ Erwon Checking

3168 FRINT C2%: GOTO i@

II7T AYTI ® EF (o) * AR ]

188 CLS Food Expont Income

ITTT INFUT "PTiSE"; 10T

I720 CO(J) = INT (188 # TC(J) / (L # POW) + .5 / 10@

¢LB' AG(J) =AG () + (COI) ~AG (I /T

PRINT BIZF;TA(J):60TO 3T150@

Goods Expor.; mc_one I
T Toxaf Expoat Income I
T HH Enugg_ﬂmnd
ToZal Enengy. Demand
GOTO 7340

Energy fon Produciion

Ernengy for Paputia'an

21@  INPUT “Plza=";Tl
3229.5 INFUT “Pl:S=";GE(J)
32T IF(TCUI) +TI+GE (I I (TA(J) #1) THEN
T240 CLS:PRINT C@$: PRINT "CONSUMPTION=",TC(J)
3250 PRINT “INVESTMENTSa" ,TI: FRINT “EXPORTS=",GE(J)
T26@ FRINT Cilrx: INFUT W$
27 IF Wy = “N" GOTO 219@
I288 IF WS = “Y“ GOTO 3720
329@¢ PRINT C2%: GOTO SZ6@
SIS LY = GETI) * GA
‘.:TB_XT(J)"-_’INT"I'(AY(’J)TGX—rf) 7 10) - 10
ITTUOHD(IYT E T INTTC(TC(D) WHE T S /T1e) * i ne
==TTET T EA(JY FERTIV + HOTIT o1z
~THETF HDITY X = TE(I VT TREN ED FTTE(TI TS HO (I
3350 KD(J) = TE:ED = @

6@ CLS I
mpuf' "ETri=vsx0

8@ IF XD < > HD(J) THEN PRINT B1s$,HD(J): GOTO 337@

I'ES_TNPUT—"ET‘"ST‘EE?JY'""

ST INFUT R INS=TECTY) C T T T ———

. Erieigy Caniied ven

9% INPUT “"EI:4=";ED Energy §or Produciion
Z200 IF_ED <> TE_(J_).-_XD -EE(J)-EC(J)_THEN PRINT B1$,TE(J)-xD-EE(J)-EC(J):50T0 328%
TAZ0  INFUT "E1:S="TEGJ) Energy §on Goods and Food Production _
TEIETINFOTTUEITEE G ECTST T -
=asg—1F ED <> EGIIV+EQTII “THEN PRINT EZF;ED: GOTO 34207~ "~° 7 T ToTtTT
7442 CLS:PRINT C@%: PRINT RRI(D};XxXD:FRINT "EXPORTS®";EE(J): PRINT ARS$(1,:E5(D)
T4%Q FRINT RRS$(3):E0(J):FRINT "CARRIED OVER=":EC(J)
460 FRINT Cis: INFUT ws Exron Checiing
47@ IF Ws = “Y" GOTO TI0Q
T488 IF wWs = “N” GOTO TIs0
349¢ PRINT CZ$: GOTO IT460 e e s e
TERC XRIIVREE (JTSEES CLs T T T
510 INFPUT "El:7s":RI(T)
;g2@ INPUT "EI:8=";RI(6)
sz INPUT “F1I: 1=";RI (SP] Invesiment Allocations
T840  INPUT "Fl:2=";RI(2)
oAl INPUT *Gl:i=";RI(Z)
I=6¢  INPUT “GIl:2=";RI(A) ) o .
pa BF G- I - Tt T T ceem T " Evgn Checking
T%8Q FOR I = 1| TO e:XB = XB « RI(I): NEXT I
%98 IF XB < > TI THEN FRINT EQ@«;XB:FRINT 212;TI:GCTO 3510
T6@0 IF RI(&)CRI(1)+RI (I THEN PRINT "MAX El:8s" RI(1)+RI(3):G0TO0 2210
T&1@ CLS:FRINT CRs3
2@ FOR 1 = { TO 6

FRINT RRE(I):RICI)

TETT
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@70 CLS
- ™ T1=" . v
ZCED INFUT P 1= 0F Food Consumplion and Exponts

2099 INPUT “Pl:2=":EF (J)
J100 IF OF + EF(J) < > TF(J) THEN PRINT BI8,TF(J)1 GOTO 3088 Error Checking
J118 FO(J) = INT (10@ ® DF / (PO(J) » 5) + .5) 7 100 tood Pen Capits. .
TITO CLB:FRINT Ces: PRINT “CONBUMFTIONT, DF: FATNT "EXFORIS",EF (J) -
J138 FRINT C1$: INPUT Ws
214 IF Ws = *y" GOTO 3i7@
J1Z@ IF Ws = “N" GOTO 308@ Erron Checking
316@ FRINT C2%: GOTO 3130
ST7@ AY T & EFTJY & AR
2188 CLS Food Expoat Income
IT9¥ INPOT "PTIoE" TR dT
3200 CO(J) = INT (188 & TC(J) / (S » PO(I)) + %) / 100
38T AG(J)=AG (I +(CO(I)=-AG(J)) /3
3218 INPUT *Pl;4m";T]
3220 INPUT *Pl;S=";GE (J)
23 IF(TC(I)+TI+BE(JII<O>(TA(I ) #1 ) THEN PRINT BI¥;TR(J):GOTO 3199
T240 CLS:PRINT COs: PRINT “CONSUMPTION=",TC(J)
325 PRINT “INVESTMENTS=*,TI: PRINT “EXPORTS=*,GE (J)
326@ FRINT Cis: INFUT Ws
270 IF Ws = "N®" GOTO 3199
1280 IF Ws = "Y* GOTO 300

3290 FRINT C2%: GOTO 37628 Ennon Checking
TIOO BY * GETD) ¢ GA Goods Expont Income

TTTRTXTID W OINTTUTARCD) W GX Y ¥ 7 T8 e T Total Export Income . .
STTUCHDIIY W7 INT((YC(I) % HE = %V /7 10) & 10 HH Enengy Demand _ ___
TITTETW EA(IY FERTIY T ORAOTAY T ] ~ __ Tozal Energy Demand

TIRY T TIF RO ¢ = TEWIY THEN ED & TE(SS = HD (3 GOTO 3360

3220 HD(J) = TE:ED = O Energy for Production

2I6@ CLS . ——— -
ITTT  INFUT FET: 1= XD Energy fox Population

IX8@ IF XD < > HWD(J) THEN FRINT B1$,HD(J): GOTO 337¢

ITES INPOT EITISEE(ITCCCC Eneigy Camied vex T  °
TR INFUT—EII ™ ECTJ) ~ =" = — e e e R L T e T e = —
39S INPUT "El:4=~;ED Energy for Production

3402 IF ED <> TE(J)=-XD-EE(J)-EC(J) THEN PRINT B1$,TE(J)-XD-EE(J)-EC(J);GOTD 3I8%
TaZ@_TNPUT TEL1 S GEG () ____Enengy foa Goods and Food Production
CIREUINFOT T EYIT ST ECCIY 7T CoTTt e T e
TESETIFED Y EGIDN+EQITN TTHEN PRINT BIZS;ED:” GOTD 3429~ "~
3449 CLS:PRINT C2$: FRINT RRE(®); XD:FRINT 'EXPORTS=*;EE(J)s PRINT RRS(1);EG(J)
X478 =RINT RRS$(3):EOQ(JI):PRINT "CARRIED OVERs="EC(J)

T460 FRINT Cis: INPUT Wi Erron Checking

T47@ IF ws s “v" GOTO %00

J4BQ IF WS = “N" GDTO 360

349@ PRINT C2Z2: GOTO J460 N
TIRE XRIDREE(ITERy CLS™ ~TT T TTUT T T Tt
T51@  INFUT “El:7s";RI (%)

32 INPUT “El:B="jR]1(6) .
hd-d INPUT “Flsis“;RI(1) Tnvesiment Allocations
I54Q@ INPUT *Fl:2=“;RI(2)

Iz INPUT "GI:1m*;RI (D)

TT62 INPUE_fGIzZ=“;RI(4)

TSVT 1B = ’ -ttt m T Emon Checking

2780 FOR I = | TO o:XB = XB + R1(I): NEYT 1

398 IF xB < > TI THEN FRINT E@$; XB:FRINT E12;T1:607T0 3%10

3600 IF RI(L)SRI(1)+R] () THEN PRINT "MAX El:8=" K] (1)+RI(3):60T0 =518
T61@ CLS:FRINT ces

TeT@ FOR I = 1 T &

7622 PRINT RRE(IV;RICD)

—— e - - ———
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364@ NEXT
365Q PRINT Clf: INPUT ws

660 IF WF = “Y* GOTO 4692

2670 IF WE = "N* GOTO z=1@

T680 FPRINT C2¢: GOTO T4<@

T6590 CLS e
<780 INPUT ~11:1=";FA -

37@% INPUT “I1:2m"; XN
I707 IF XN < » XR(J) THEN PRINT

Bi$;XR(J):6GO0TC I70%

3710 INPUT “11:3=";xG Foreign Aid Input

3728 IF X6 < > GX THEN PRINT B1s,GX: GOTO 3710 Money grom Enengy, Goods,
732 INPUT "Il:8=";XA and Food Exports, Input
I748 IF XA < > AX(J) THEN PRINT B1$,AX(J): GOTO 3738

3750 XI(J) = AX(J) + GX+XR(J) _ e
3768 INPUT "11:%=7;DN e et T
3778 IF DN > ML(J) THEN PRINT *MAX LOAN =*,ML{J):GSTO 3760 New Loans

TTET INPUT T YIRE e o e S LEENIE, 576D e - R
vo—rrs - r——e— e e . . . Repayments . e e
I80@ PRINT cos

SB1@ PRINT “NEW LOAN =* DN

IB2Q PRINT “REPAYMENT=", DP .

3BIQ FRINT “FOREIGN AID=",FA Eror Checking

I848 FRINT Cis: INPUT Wx

Z8I0 IF WS = "v* GOTO *88p

3860 IF Ws = "N" GOTO *70Q

$87@ PRINT C2f: GOTO raae
mwoﬁzraﬂnn>7swmﬁmmzcs‘*mmvrmwu ‘

38YY INFOT " 1T 7" XF

Money don Imports, Input

3908 IF XP < > PU THEN PRINT Bif,PU: GOTO S89@
391@ IF PU > @ GOTO 354>

oy = B:FG = &:FF = @

1930 FPRINT “NO FURCHASES THIS PERIOD"

3948 GOTO 4042
2943 INPU Tigar;
3943 IF PH(J) =@ GOTO I9%3

IP45 INPUT “AGRIC.FRO. TECH,=";P1 (J)

D PIT =0 P T T =01 P3(J) 281 P4 (JI=B1FS () 28— —

Money gon Technologies, Input

2986 INPUT "GOODS.FRO.TECH. ="; P2 (J)
3947 INPUT “ENERG.PRO.TECH.=":PI(J)

$988 INPUT “ENERG.EFF.TECH.=";P4(J)

3949 INFUT “ENVIR.PROT.TEC.=":F% ()

ST 77:‘7.!5—07':'(.137-91(J)7P_‘.‘T.TF‘55FT(_.J—)-‘7F!E§_G-O—'?5~3'9_5§”

3951 GOTO I9s%

I922 PRINT BIf,PH(J):G60TO 394~ :"n;“;’agg"zggoufg' ﬁ;ﬁ

3995 INPUT “I1:9e";pE '

3968 INPUT *I1:1@=";FG

I970  INFUT “11:i1m";EF

1982 1F PU (3 PEPG+FF+F1 (13 +P2(J)+PI(J)+Pa(J) +FS(J) THEN PRINT BTf,FU:GOTO TSa-
S99 cLs .

SYTS IF PRUJTQ GDTO 4oy —"— ——--
=cea—PRTNT'tmt:PRINT'"AGTEC-";PL(J)}
4281 FRINT ‘EN.PRO.TECa";PI(J);

" GOOD.TEC=“:p273)
"EN.EFF.TEC-";F4(J);"ENV.PRGT.TEC=“;P5(J)

Error Cheching

4082 FRINT Cis: INFUT ws
20T IF Ws = "Y' GOTQ 40:1@

4004 IF WS = “N" GOTO 2943

4212 PRINT CO¥: PRINT“TECH",FH (J) s PRINT"ENER" , PE
4811 PRINT"GOODS",FG:PRINT"FOOD",PF: PRINT Bor; FU
4020 FRINT Cis: INPUT wWs

4070 IF W = "Y' GOTO 40sQ

4248 IF WS = "N" GOTO 394-

4G22  FRINT CTf: GOTD 4Q-Q e -




- 86 -

&R6B CLS:FRINT;FRINT:FRINT - FLERSE WARIT™

4070 UG(J) = INT ((PG / 26(J) + S) / 1) » 10 Goods, Food, and Energy
4QBR UF (J) = INT ((FF /7 2F(J) + S) / 1@&) » 10 Imponts

A9 UE(J' = INT ((PE / ZE(J) + J) / 1Q) = 1Q

4102 CA(J) = INT (180 » EGiJ) /7 EA(J) + .3) / 100

4110 IF CA(J) > 1.1 THEN CA(J) = 1.1 Food Capital CU
TITY LU S AL, IT & CRIJTYT 7 (AR « QA)

4120 X = LC:JX{8) = X Noamalized Cap«tal Land
4142 FOR I = § TO 11:2(2 = I) = NY(I)t NEXT I Ratio Actual

41%@ GOSUB 4S@@:AN(J) = Y

BTl XaFUTI 7 To#FL T T igX (7T =X

4170 FOR I=1 TO 11:2(ZeD)=CY(I)NEXT I Conaumplion Mult on Land
418Q GOSUB 4%0@:CM = Y Productivily

m—ﬁFTIFSFTrJTﬂ'AATN(J)-QE(J)nF J) (:no:)/m)- 1@ Food Production (5 yeans)
STVF TOTN INT (18@ & EQTIT 7 ERIYY ST /120

4218 IF cuu) > 1.1 THEN CU(J) = 1,1 Goods Capital CU
STEUST s (RCTT, o7 &= L0~ 7 CFITY
427Q x=0S(J)/40:1JX(13) = X land Oulput Mult. from Goods

4230 FOR I = 1 TO 11:2(2 » I) = QY(I): NEXT I
47%Q9 GOSUB 4%0Q:0M(J) = v
65'XICD(J)/(:OGL(J))xJX(II)tX

4270 FOR I = 1 TO 1i:2(2 & 1) = CY(I)1 NEXT 1 Cons. Mult. {rom Goods

4280 GOSUR 4SQ0:CMm = Y

4TS GF (T =Sa IRTTILF (D ORI TP I TG (I #CR*% 7107 » 18 Goods PAoduction (5 Veans]
IO TR TIT Y GP(IT T UGTI)

4T1@ TE:J) = NE(J) + UE(J) +EC(D) Total Goods, Energy,

4320 EL(J) = NE(J) Food Available

ATTO TF(J) = AF(J) + UF(J)
ATAY X = FOJ) 7 S:dX(3) = X

4358 FOR I = 1 TO 11:2¢(2 # I) = DY(]I): NEXT [ Normal Deaths
436@ GOSUE 4SQ@iDR(J) = INT (Y & UM(J) & KD + .9%)

IT7F X = RGIIT 7 1S XUIT =X - -

4T8@ FOR I = ! TO 11:;2(2 & 1) = BY(I)>: NEXT I Noamal Births

479@ GOSUB 4Z@D:BR(J) = INT (Y # WM(J) & KB + .5)

IZBE LT = DETIY = DF + DN

4419 DS = INT ((S » IR(J) # 27 + Z) / 1@) « 10 Debt Sva.cu

SXTYTTEIT = IZ ~ DS~ - TTTTDebl”
WFUTJWTPO'(JH..HEF«(J)-DR(JY)7112)@26PU‘(33‘4"771GTOlE‘PopCZAM.a -
£TBZJIFOR T = 1T 7076 - e T
44%3 AC(J,I) = AC(J,I) = FD(J,I) » RI(D)

446@ NEXT I New Capu:a.i Stocks

IZ7T TV = NIV +°% e - R R

4480 GOTC 2180

4392 END

4%0@ REM TABLE FUNCTION SUER,

410 IF X ¢ = Z(1) GOTD 4980

4z IF X > 2(2 & L - 1) GOTD 4590

A5 FOR NN = 3 TO (2 » L ~ 1) STEP 2

4T4@ IF X > Z(NN) THEN GOTO 4970

4553 YuZ (NN=1)+(Z(NN+1)=Z (NN=1))#(X=Z(NN=-2))/(Z(NN}=Z(NN=2))

L3600 GOTO 4600

a%7 NEXT NN

4282 v = Z(2): GOTO 4602

20 et T Lv GOTO 4sd@ Table Function Sulmoutine

4618 REM REFORTS GEN.SUDR.
4620 PRINT:FRINT “COUNTRY:",J
4622 QLI =Q0(I)+CO(J; +4eF0 () : QT=QAT+1

465@ INPUT "REFORT:FULL ,RECORD,SUMM,NONE (F/R/S/N)"; Wy
4040 IF W¥ @ “F* GOTO 4690




4630
24589
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IF W$=*S* 507D S54@

iF N8

s« *N® GOTD 5718

LB
4698
47080
4710
4720
4738
4748
47358
4760
4779
4773
4788

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

*POP. & HH CONS.*:LPRINT
*COUNTARYa1 13
"YEARS1®;T(J)3=";T(J)+4 sLPRINT
*pO:1*,PO(J)
*p012°,TF()

‘PO13", TAWJ)

*PO14" ,FO(D)

*POs S, DR(J)
“PO14°,CO(J)

*PO1T" KPR (I}

“PQ:8" ,BR(J}

sLPRINT

4794
iege
4803
4820
4834
4849
40838
4860
4879
igee
1290
4900
4918
4920
4933

T 4940

4958
4968
497+
4988
499¢
4993
seed

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

*ENERGY PROD. & ENERGY EFF,*iLPRINT
SCOUNTRY1*}3
TYEARSI*;T(J) 3= T(I) 41 LPRINT
*ED11°,P0J,5)

*£012°,RC(J, )

*E013°,AC(J,5)

“E014° PD(3,6)

*€0:5°,RC(J,4)

TE016°,AC(I,8)

*£0:7°,TE(J)

TE0:18° HE

*E0:9° HD(J)

*E0:108% EMLI)

*£0:11°, INT{SOeSALEN{I)+.5) /10
*E0112° EAID)

“E0:13°, INT(SRISGeEN(I)+,5) /18
*€0:14°,ERLD)

*E0115" EACII+ER(J)

*€0116" ,NE(J)/ACLI,S)

*EQ:17% NE(J)

*g0:18%,EE(J)

*€0119°,UE(J)

sLPRINT

seis
028
Se38
see
sese
scee
se7e
seee
se9d
siee
5110
512¢
5438
sSiee
158
Sisd

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

“F00D PROD, & ENV. PROT,*ILPRINT
‘COUNTRY: *1d

SYEARSs 3 TId) =" T(3)+4sLPRINT
*FOs1°,PD(I, 1)

*FB12°,RC(I, 1)

*FO13*,AC(I, 1)

*FD:4°,PD(I,2)

“FOe3",RC(J,2)

*F016° ACLS,2)

*FOIT,RECD)

*F018°,CLID

“FOL9*,NA(D)

*FOI13° ,CALI),

*FOI1L AP(D)

“FO112¢ EF ()

*FO:13°,UF L)

tLPRINT

Si98
se0
S218
$220
5238
5248

LPRINT
LPRINT
LPRINT
LPRINT
LPRINT
LPRINT

*5000S PROD. & HUM, SERVICES®:LPRINT
*COUNTRY1®13d

SYEARSs* TN =" T(J)+43LPRINT
*6011°,PD(J,3)

“0:2°,RC(J,3)
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2@ PRINT *GQ:I",ACWJ, T}

€262 LFRINT “GO0:4",FDLJ,%)

€278 LFRINT "G0:3" ,RC(J, &)

=283 LFRINT "GO:s8",AC(J,4)

=298 LRRINT ~GOD:7",05¢J)

€7@ LPRINT “G0:8",0M(J)

CTI1Q@ LFRINT "G0:9" ,HF(J)

€T20 LPRINT "GO:1@",LP(J)

£II@ LPRINT *GO: 11" ,CUCI)

£T4Q LPRINT “GQsi2",GF (J)

750 LPRINT “G0:13",GE(I)

£>68 LPRINT “G0:14",UG(J)

=270 LFRINT “GO:15" ,WG(J)

788 LPRINT “GOrié™,TAI)

£28% LPRINT "GO:17",TP(J)

€798 LFRINT tLPRINT

“43@ LPRINT “INTERNAT. FINANCE, EXF., IMF., & DEBTY: LPRINT
410 LPRINT “COUNTRY:*;J

420 LPRINT “YEARS:":T(J)3"=";T(J)+4: LPRINT

=4T@ LPRINT "I10:1",DE(J)

£44Q LFRINT "I0:2",IR(J)

€4%5Q LPRINT *10:3",FM(J)

£46Q@ LPRINT *10:4",DS

=47Q LPRINT *10:S",ML(D)

£480 LPRINT “I0:6",2E(J)

=499 LPRINT *I10:17",2G(J)

=00 LPRINT *10:8",IF(J)

==1@ LPRINT:LPRINT:IF ws="R~ GOTO I710

s 1 LPRINT “TABLE FUNCTION SETTINGS":LPRINT

=12 LPRINT "COUNTRY:™:J

=12 LPRINT “YEARS:";T(J) g -";T(J)+4

£%14 LPRINT

€e°Q FOR I = | TO 21:1LPRINT I,J3X(1)s NEXT [

SET0 LPRINT:LFRINT

==4® LFRINT “SCORE SHEET"i1LPRINT

<22@ LPRINT “COUNTRY:1";J

=es@ LPRINT "YEARS: “(T(J) 1 "=*; T(I)+4: LPRINT

7@ LPRINT “POPULATION=" PO(J)

%72 LPRINT “FOOQD FC =" FO()

%574 LFRINT “GOCD PC ==, COWH)

=£74 LPRINT "FOF. G.R. =", (BR(J)-DR(J))/100Q

%88 LPRINT “DEEBT =* DE(J)

=790 LPRINT “QUAL, ENV == QE(J)

==92 LPRINT "EN EF MULT=" ,EM(J])

620 LPRINT “FOOD CAP Pw* WA(J)/AC(J,1)

=548 LPRINT “IND CAP F ®* WG(J)/(AC(JI,3)+AC(J,4))
*6s%0 LPRINT “ENE CAP P =* NE(J)/AC(J,5)

=560 LPRINT =TOTAL FOOD=“,TF (J)

=68@ LPRINT *“TOTAL GOQD=*,TA ()

%684 LPRINT “TQOTAl. ENER=* ,TE(J)

=700 LPRINT "Av, SCORE =*,00Q1J)/QT

£7:0 LPRINTILPRINTILPRINTILFRINT

=711 IF DE(J)e2 ¢ TF(J)+TA(J)+TE(J) THEN GOTO 3717
=312 LPRINT ".0000090.0900000000000090.6900.0000oﬁioo..oooo..o.ooooo.oo.oOo.o.o"
®717 LPRINT *COUNTRY “:J:" HAS EXCEEDED I1TS DERT LIMITS"
<714 LPRINT "GAME OPERATOR SEIZES “sTALI) /183" UNITS FROM TOTAL GOODS AVAILAEBLE"
=71% Ta()=TA(I)=TA(I) /1@

£716 LPRINT PP S ¥ S T P T T TEE TR R E 2 i s a2 A S 22 222 S 2 R R4 A 0

2717 RETURN




AL, AABETIZED VARIABLE
LIST FOR STRATEGEM - 1b

Jersion Novamber 13, 1984

A Agricultural Arsa

D

(B}

AFITAL STOCKS:

~AC (1) = Faocd Frcoducticn
ATH(2) = Envircnmental Frotection
AC 2y - Bcods Froductian

AC{4) - Human Servicas

AC (S Energy Froduction

AC (&) = Energy Efficiency

AE Average Exports

A6 Average Ceonsumption Goods Per Capita (over last T cveclas)

LIF

m

TIME OF CARITAL STCCKS:

AL (1) = Foog Froducticn

AL (2 - Environmental Frotection
AL (T) = Goods Froduction

AL (4) - Human Services

AL(S) - Energy Froduction

AL (&) — Energy Efficiency

AN Land Preductivity
AF Tood Production (S y=2ars)
AR Focd Export Frice

AX Money from Food for Export, (calculated)

SR Zirth Rate

~4
kY
o
v
in

Y (11) Normal Births cer 1200,

CA Food Capital Capacity Utilizaticn
CE Cumulative Energy Froduction (from year 0)
CL Food Froduction Capital/Land Ratio

-

CM Consumption Mult:i:plier on Froduction (has © values during
gach cvcle one for food producticn and anz for goods)




ED

mn
il

in
pi

Zomsumption Soods ger Capilt

w

Energy Capital Froductivity Multiplier

tich in Geoods Froduction

-
[

1z

W

Capacity Ut

'{11) Comnsumpticn Multiplier Table

o

2bt Rati1go

=bt

@]

Food for Fopulation, (input)
Mew Loan, (1nput)

Cabt Repayment, (1nput)
O=ath Rate

Cebt Serwvicss

(11) Normal Deaths per 1200, Table

Energy Reguirement for Agriculture

£.porteg Energy Frice

Erergy Carried to Next Cvcle, (1nput)

Energy for Froduction, (irput)

Energy for Export, {(input)

Focd ror Export, (input)

Zrergy fo- Fcod Froduction (£ v=ars), (1nput)
Energy Imports

Domestic Energy Froduction Lazt £ Yaars
Energy Consumption Multiplier

Emergy for Goods Frasduction (S years), (1nput)
Imported Ensergy Frice

Erergy Reguiraments for Goods Froduction




- a1 -

i
-

Tctal Energy Damand

EW Average of EX

EX Ratio of Energy Efficiency Capital to Froduction Capital
EY(11) Energy Raguiraments Multiplier, Table

€7 Capital Stock Detericrating the Env.

F& Foreign Aid, {(1nput)
FL Focd Cormsumption/persan — last cycle
FO Focd Fer Capita

FY{(11) Enernmy Froducticn Capital Froductivity
Multiplier, Table

GA Goods E.port Frice

3E Goods for Export, (1nput)

GL Goods Consumption/perscn - last cycle
GF Goods Froduction

GX Momey from Gocods for Export, calculated

4D Erergy far Fopulation, (calculated)
HE Housshold Energy Demand Multiplier

~ .

HFE Humar Services Capital Fer Ceapita

INITIAL CAFITAL STOCHS:

C(l) ~ Food Productiacn

I2(2) - Environmental Frctecticon
IC(Z) - Goods Froducticon

IC(34) = Human Services

IC(S) - Energy Froduction

1Ct4) - Energy Efficiancy

IR Interest Rate




IY{11) Interest Rates, Table

J Countryv Number
J¥ Graph numbers +or the u-axss reports

JX(11) Values cf the -axes on table functions

¥ Number o+ Countries Flaving the Game, (input)
FB Birth Rate Nermal

“D Death Rate Normal

EF Normal Froductivity of Land

FG Mormal Froductivity of Labor

L Number of Values Specified for the X-anis of the Tables
LA Fraction of Population Employed

LC Normalized Capital Lamd Ratio &ctual

LF Labor Force (LE on th2 SHARF)

LF Labor Output Multipliar from  Human Ssrvices Capital

LY(11) Labor Cutput ™Multiglier from Human Services Capi
Table

t

21,

ME Energy Froductiom Capital Multiplier
ML Macimum Loan Fermitted

MY(il) Price Multiplier om Imports, Tabla

ME Domestic Emergy Froduction
NM Maaimum Useful Domestic Enmergy Capital
NN Tride: Used 1n Tabls Furction Subroutine

NF New 011 Fricae




NY L1l Lamd Cutput Mulitiplier ¢raom Food Capital, Table

JA Maximum Useful Food Productizn Capital/Land Ratio
CB Oil Frice Increase Time

OM Labor Output Multiplier from Gocds Capital

S Capital/Labor Ratio

OY(11) Labor Qutput Multiplier from Goods Capital, Table

MCNEY THIS CYCLE FOR TECHNOLOGIES THAT:

F1 - Raise the Normal Productivity of Land

F2 - Raise the Ngrmal Froductivity o+ Labor

&7 - Increase Energy Resources

F4 - Raise the Energy Efficiency Capital Multiplier
PS - FRairse the Environmental PFProt=ction Capital

Multiplier
FD(&6) Frojected Depreciation
FE Furchases for Energy Imports
FF Purchases for Food Imports
F3 Purchases for Goods Imports
FL Actual Froductivity of Land (AN*3E)
FM Import Frice Multiplier
FN Froductivity of Domestic Energy Capital
FO Fopulation
FT Frojected Total Enzrgy Requirements
FiJ Money for Imports

FY(11) Energy Froduction, Tabie

0D Deterioration 1n Cuality of Envircnment
2E Quality of the Envircnment

Q0 Cumulative Score




OF Recereration in Quality of ths Environment
QT Number of Feriods Flaved

BY(11) Fercent Deterioration in Guality
o+ the Environment, Table

OTHER FRCDUCING CAFITAL STOCHS:

IC(1y = Food Froduction

IC(2) = Environmental Frotection
1C(I)y — Goods Froaduction

IC(3) - Human Services

IC(3) - Emergy Production
IC(o) - Energy Efficirency

~E Total Energy Resaurces

INVESTMENT ALLOCATED TO:

RI(1) - Food Froducticn

RI(2)Y = Envircnmental Frotection
RI(Z) - Goods Froduction

RI(4) = Human Services

R1(S) - Energy Froduction

RI(4) = Energy Efficiency

FRE Matrix of Labels for 3even Sectors

RY(11) FPercent Regeneration in Cuality
of the Envircnment Table

CUMULATIVE MONEY FOR TECHNCOLGOGIES THAT:

51 - Raise the Normal Productivity of Land

S2 - Raise the Normal Froductivity of Labor

37 - Incgrease Energy Rzsources

24 - Faise the Erergyv Efficiency Capital Multiplier
3 - Raise the Environmental Frotecticon Capital

Multiplier

()]

pa2cific Ernergy Fegs. for Food Frod. Cap.

b e
U

u)
0

Sustaimable Capital

1]
W

Speci1fic Enmnergy Regs. for Goods Prod. Cap.




T(S) Ysar in the Same for Country J

—
1
-4
(1)

t
LY]

—

Scods Avallable

TC Goods for Fopulation (€ years), f(entsred)
TE Toctal Ernergy Avallable

TF Total Food Available

I Tstal Investments

TL Actual Froductivity of Labaor (CM=LF)

TF Total Depreciaticn

TR Total Erergy Rescurces
(not used in current version of game)

TT Courtesr for the total number of decision
cvelas played so far by all countries

UE En=2rgy Imports
UF Focd Imports

UG Gocds Imports

"M Death Rate Mult. from Quality of Env.

YY (11) Death Multiplier from Quality of the Envirorment,
Table

W& Frojectaed Food Froduction

WG Proiected Goods Froduction

WM Birth Rate Mult. from Human Services

WY (11) Birth Multiplier from Human Services, Table
4 Taple Function (inpubt)

XA Morev from Food for E.port, (1mput)

X% Irvestment Allocation Check




—

X3 Emergv for Fopulation, (calculated)

iE Envirormental Frotacticn Capital Mult.

XF Energy EfficieEncy Capital Mult.

Y5 Morey from Goods for Export, (10put)

X1 Total Export Incoeme

it Energy

for Enport, (input)

XxF Mcney Available for Imports

XR Money from Energy for E:port, calculsted

TAELES OF

Y111
Y2(11)
YZ(11)
Y4(11)
YS(11)

EFFECTS OF TECHNOLOGIES, THAT:

- Rais2 the Normal Froductivity of Land

- Rai1se the Normal Froductivity of Labor

- Increase Energy Resourcas

— Raise the Energy Efficiency Capital Multiplier

- Faise the Environmental Frotection Capital
Multiplier

¥ Tabl.e Function Qutput

722y Table Subroutine Array

IE Actual

IF Actual

IG Actual

Impsrt Frice for Energy
Import Frice for Food

Import Frice for Goods

77 Adjusted Debt




BENCHMARK CCMPUTER CUTPUTS FOR THE
DEVELCPING AND MISH EQUILIBRIUM RUNS

POP, & HW C2NS,

CCUNTRY: 1
YEQARS: @ - &
PC: L

~Q: 2

-

DV DOH U
00000
L NO B p L

ENERGY PROD. &

COUNTRY: L
YEARS: @ - &

z0:1
£Q:2
£C:3
£C: 4
EC: S
€C: 6
ED: 7
£0:9
EC: 9
EQ:1:Q
S0s 112
£3:12
€0::3
EC::4
EC: 18
£2::6
EC:17
EQ: 19
€0:19

ENERGY EFF,

168
&4Q
322
2
2
[*]
12200
.2
429
1
12.3
12002
pucd,
6228
16229
7.3
142292
"]
2

FOOD PRECD. % SNV. PROT.

COUNTRY:
YERRS: Q3 -~ 4

- e e GO ORI

()~ 8

o ar e

TMAMNMAMANTM U
QUVDOCO0OOOOVBOO

1462
542
323

.69

J4S2

iy
1022

PCP. &% HH CONS.

COUNTRY:
YEARS: 3 - &
PO:t

ENERGY FROD. &

CAUNTRY: 1
YEARS: @ - 4

g0:1
£0:2
EQ:Z
EC: 4
€0:3
EQ:1 4
EQ:7
£Q:8
EC:9
EOC: 10
EO: 11
€0:12
ED: 12
gC: 14
€0:15
EQ: 16
EQ: 17
£0::8
€0- 19

FOOD PROD. % EN

COUNTRY: 1
YEARS: @ - &

FQ:1t
FQ:2
FQ:3
FO: 4
FQ:%
FQ:6
FQ:7
FO:8
FD:9
FO:1Q
FO:11
FQ:12
FO: 12

1209
4800
46220
8309
-t}
4222
£46200
.2

Sea
.4

-
-

12220
8
T6HRQ22
48222
<
seoea
Q
246220

V. PROT,
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5CC0S PRCD. % WUM. SERVICES 50028 PRCD. % HUM, SERVICES
COUNTRY: o COUNTRY: 1
YEARS: @ - 32 YEARS: 3 ~ &
GC:1t L@ GC:1 500
GO: 2 249 30:2 620
GC:3 it 50: 3 2%00
30:4 2 GC: 4 1320
350:3 420 GO:3 8220
GO: 5 4%3 GO: & °Q2R
50:7 5 GC: 7 6
50:8 s GG: 8 19.4
30:9 2.28 GO:9 .9
GO:1Q .13 G0:12 a.9
G0: 11 1 G0O: {1} 1
GO: 12 1220 50:12 $8423
GQ: 13 a G0: 13 ~520@
GC::4 sea G0:14 2
50:18 31QQ GO: 18 53600
GO: i b 22 GO: 16 58620
3C:17 430 30:17 2113
INTERNAT. FINANCE, EXP., IMP., % DEST INTERNAT. FINANCE, EXP., IMP.
COUNTRY: 1 COUNTRY: 1
YEARG: @ - 4 YEARS: @ - 4
10: 8 2 10:1 2
10:2 .1 I1C:2 .1
10:3 1 iC:3 1
IC:4 "] 10:3 2
i0: % 12ea 10:9 25220
10: 6 1 10:6 1
07 1.1 1Q:7 1.1
10:8 1.1 1G: 8 t.1
TABLE FUNCTION SETTINGS TABLE FUNCTICON SETTINGS
COUNTRY: 1 COUNTRY: 1
YEARS: B - 4 YEARS: 3 - 4

1 B Giwidnrct 1 1

z 1129 2 .9

z .4 b 1

) .69 4 .8

< .28 - b

) 2 s .6

7 -1 7 A

g .28 8 el

9 w9z ® -9

12 .29 12 . 3%

1t . 11 =

12 L1128 ie 9

13 .13 12 .9

14 2 14 2

12 a 18 2

16 2 16 2




- 17 ]

e g '8 2

9 19 2

b 2 22 2

2t 2 Ry 2
SCSRE SHEET SCORE SHEET

INTRY : COUNTRY: 1

5222§?Y6 P YEARS: @ - &
o0 ION= 2 POPULAT ION= s@2
o ee o a aC FOOC PC = 3
2000 PC = I GOS0 ~C = 1
POP. G.R. = L0273 £0FP., G.R. = "
CE3RT a 2 CREBT = 2
QUAL. ENV = .69 QUAL. ENV = .8
EN EF MULT= 1 EN EF MULT= .4
FCOD CAF P= 4.712% FOQD CAF £z s

[ND CAP P = 1,13722 IND CAP P = s.28:48
ENE CAFP P a 17.5% ENE CAF P = -
TCTAL FOQD= a1 TOTAL F20D= 12520
iJTAL B5C0D= =20 TOTAL GCCD= 58420
TOTAL ENZRa 17202 TQTAL ENER= T£203
AV, SCORE = 12 AV, SCORE = hi

when you have installed the STRATESEM-! computer program on
your campuler, “est 1t by reproducing the above two L.s%s. The
lef= cclumns of pages 22-8% are procduced i1n the first cycle, when
you chcose “D", the Zeveloping cption, as you 1ni1tialize the
model. The right columns of pag?s 82Z-8% are produced 1n the
first cycle, when you chocse "HY, the Migh-equilibrium aption, as
you 1ni1%:ali1ze the model. If you can regroduca each list pra-
cisaly, you may D@ quita c=anfident that your asrcqram is frae of
typLng errcrs.




ALTERNATIVE DENOMINATION KEYS FOR ‘THE CAPITAL MARKERS

the markers used to designate food, gcods, energy, and
key in the center of the game

produced and placed over the

For some versions of the game,

capital do not fit into the shapes on the denomination
board. 1In that event, one of the above keys can be re

current key for reference by the players.



ORIGINALS FOR REFRODUCING THE SIX DENOMINATIONS CF MONEY

- 101 -

i0 10 10
FICHEY MCHEY MGHEY
10 10 10
10 i0 10
MCHEY MCHEY MCHEY
10 10 10
10 10 10
r{CHEY MCNEY rCHEY
10 10 10
10 10 i0
MCNEY MCNEY MCMEY
i0 10 i0
10 10 10
rCHEY MCNEY MCNEY
10 10 10
10 10 10
MCAE' MCNEY MCNEY
10 10 10




- 1C2 -

8D 50 50
- HCHEY PCEY MOHEY
| 50 50 50
80 =0 50
O WCEY MCNEY MCMEY
| 50 50 50
|
50 50 50
N MCHEY MCHEY
| 50 S0 50
- 80 50 50
 HCNEY MONEY MCHEY
50 50 50
50 50 50
- MCHEY MOHEY MCHEY
50 50 59
80 50 S0
MCHEY MCHEY MCHEY
50 50 50




- 1C3 -

100 100 100
 MONEY MCHEY MONEY
100 100 100
100 160 100
MONEY MCHEY MONEY
100 100 100
100 100 160
. MONEY MONEY MONEY
100 100 100
100 100 100
MONEY MONEY MONEY
100 100 100
100 100 100
MCNEY MONEY MONEY
100 100 100
100 100 100
MONEY MCNEY MONEY
100 100 100




S00 S00 SG9
riGHeY PCHEY HCNEY
900 200 STH
=090 900 500
rCHEY riCReY MCNEY
900 509 o090
800 s00 o00
FcHEY riCueY MCHEY
200 209 300
=00 200 o00
MCNEY ricHeY MCHEY
300 500 900
S00 900 S00
FICHEY MCNEY MCNEY
o20 500 o090
000 c09 oS00
MCNEY MCHEY MCNEY
o500 o500 S00




1000
PMCHEY
1060

1000
MCNEY
1000

1000
MCNEY
1000

1000
MCMEY
1000

1000
MCNEY
1000

1000
MCNEY
1000
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000 IRV S009
MCHEY HCHEY FiGHEY
=000 3000 50090
o000 000 5000
FIGHEY riGIEY FICHEY
5009 o000 c00)
o000 29000 9000
riCHEY FICHEY MCNEY
000 9000 5000
=000 000 50090
MCHEY MCHEY MCHEY
c000 2000 o000
€00 o009 5000
FCHEY MCHEY MCNEY
o000 <000 c000
S3C20 o000 000
MCHEY HCHEY MCHEY
cC00 o000 o000
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GAME PARTS ORDER FORM

Ma1l this form tc: Frof. Cennis Meadows, Box 3098, Dartmouth
Hancver, NH 2I7SS, USA or FCTY/UNIDO.

ITEM NUMBER UNIT COST TOTAL
Game bcard (100 cm x 80cm) $ 10.00

tieces: pecple, money, capital investment
cubes, and timer 20.00

Computer orogram: (listing is in user's manual)
- recorded for

SHARP PC-1500A cassette
NEC PC-8201A cassette
Ccmmodore 64 cassette
Commodore 64 disk
Apple II disk
IZM PC Disk 15.00

[111]

Usar's manual with operating instructions,
role descriptiocns, all forms reguired
to play STRATEGEM~1l, and lecture notes. 5.00

NOTE: The following 3 items are copies o items which are
reproduced only once in the user's manual. They will be
useful to those who run the game many times and who cannot
zerox the originals provided in the user's manyal.

Package of 2 sets of extra role dascriptions ' 1.00

fackage of 10 sets of the record shests 3.G0
(cne set is usad per game)

Set of about 25 plastic overhead projector
transparencies for use in the lectures that
introduce and debrief the game. . These are
reproduced from the illustrations provided
in the user's manual. \ 25.00

User's manual for STRATEGEM-2, a 1 or 2-

erson came on the Xcndratiev Cycle 2.00
(this includes everything required to
cperate the game except markers)

M¢ I

TCTAL
SEND TC:
Name:

Address:

Teleghone number:
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STRATEGEM-1 OPERATOR REGISTRATION FCRM

We are working to develop several versions of STRATEGEM-1

th parzmster values 32t to represent diffsrert countries.
r games in the STRATEGEM +family are also he ng croited.

2+ 1 sut thi= page and return 1t to: Frof. Cenn:s Meadows,
Foz Folicy Center, Box 3082, Dartmouth Collegz, vrancvar, NH
T7E%, USH, or FCTY/UNIDO so that you may be included on the mailing lisn of
Lose «who will racsive revized versions of the userz  anpanual and
1nforma=inn abcut ofth=r games 1n the zeries. In the 2vent that
sou Rave guest:ons about the Jame, you may &lsc contsst e Dy

-

relaphcae: OdL/ a%e-T8TL

I

»
y—
”

NAME s

ORGANIZATION:

TITLE:

ADCRE

w

.

NUMEES OF GAME SETS YOU ARE USTING:

EXFECTED FRECLUENCY OF UZE AND GROUF SIZE:

ERITEMY TAL USES FOR THE GAME:

¢

ERAND OF COMFLTET OF WHICH ThE GEME Willh BE RUN:

SOURCE OF INITIaL INFOAMAETION ApQUT THE GAME:






