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INTRODUCTION 

I. PROJECT BACKGROUND (Phase I) 

Over the past several years TJNIDO and especially the Factory 
Establishment and Management Section has received many requests 
for assistance in demonstrati0n, 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~~ustrial 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 computar programmes that 
address the common factory management functions (such as inventory 
control, wo¥kforce 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 personnel. They have been asking UNIDO/FCTY for 
assistance in seler.ting 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 ~~ten­
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 ~his project is to increase the 
expertise of industrial managers and public officials responsible 
for allocating financial and personnel resources within industry. 
This will be achi~ved 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. 
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The UNIDO/IIASA project wa3 original:y designed to have two phases. 

Immediate Objectives of Phase I 

1) Hold the first seminar/workshop to introduce management personnel 
from the developing world nations to the industrial management 
programmes prepared by UNIDO/IIASA. 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 software centre 
that would permit UNIDO to assess and distribute the most effectiv~, 
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 prograJ:J111es, 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. 

J 1 H~~d advisory meetings to prepare for Phase II. 

Report on the UNIDO/IIASA Seminar Work.shop on 
Microcomputer-bas~d Tools for Management Training and Support 

The UNIDO/IIASA seminar was held in two consecutive session~: 
September 1-7 in Balaton Fured, Hungary and September 10-14 in 
Csopak, Hungary. The first meeting inv~lved 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. 
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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 cemonstration facility. To serve the needs of UNIDO the com-
puters must b?: 

relatively inexpensive, betweeen $200 and $4,00u, including the 
display screen, printer, and ~emory. 

manufactured in many different countries, 

- widely sold, 

- widely servi=ed and ineY.pensive to maintain, 

- supported by a diverse array of software, and 

- available with at least lOK of random access memory. 

We identified six computers th~t 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-lA, 

5. APPLE Ile, 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 pr~­
j ec t. 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 software standards that 
will extend the utility of the final programm~s beyon~ 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 t~e UNIDO/IIASA project. 
The programmes we use should be: 
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- 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 conditions, 

- 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 cOtmllon 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 enviroTJlllents, 
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. Virt~ally 
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 progra11m1e that runs on one machine into 
a BASIC programme that is suita~le for another BASIC is also conceptual~y 
simple to use, and even programmers with modest skills can under.stand 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 
IIlM-PC. 

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

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

Three elements are her.ind the overwhelming popularity of the 
electronic spreadsheet as a business tool. First, the screen 
layout of coJumns and rows ... present(s) a format familiar 
t~ even the most reluctant computer novice. Second, there is 
a direct connection between the words, number, or formulas you 
place in the cells (of the spreadsheets) and what appears on 
the screen ... constructing an electronic spreadsheet is concrete 
~ather than abstract. 



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

In addition, a spreadsheet progra111ne automatically calculates a 
formula or a function, then displays the results. You can 
change assumptions as often as you like in order to quickly 
answer "what if" questions." 

I vgwl.d add trout£ U1e-~preadsheet:. 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. 01e principal ~bjective 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. 

~ -eur 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 th< 
selected templates to be widely dissseinina:ed. 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 vri~ten in BASIC. Important in the design of these tools 
will be the feecback received from the first session of the workshop we 
organized in September 1984. 

Preliminary Feedback on the Training Techniques 

The second workshop, scheduled for summer 1985, will provide us ~ith 
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? 
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Appendix I is a summary of the responses to these six question~ given 
at the end of the workshop by the participants. 

Sources of Inf onnation for the Survevs 

An early objective in Phase two will be to conduct two surveys. The 
first examines literature sources to identify finns that supply suitable 
templates. From analysis of those sources we will develop a catalogue of 
available spreadsheets and templa~es for the six reference microcomputers. 
The second surveys development professionals 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 ab~ut 100 recipients. 

The list of professionals who ~ill receive the questionnaire about 
priority functions to be addressed within 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 Developi~g 
Countries. This report, prepared and distributed by UNIDO's Project 
Personnel Recruitment Section 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. 
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II. I~ERI~ REPORT 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 fin~ncial and personnel resources within industry". 

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

In this connection, UNIDO and the contractor agreed that one of 
the initial steps would be aI'. inquiry to a representative sampl.? of 
persons in the various developing countries, knowledgeab~e in economic, 
and particularly industrial matters, in order to obtain a clear 
picture of which specific areas o~ industrial management should receive 
priority attention. One of the tasks of the project was thus defined: 

A survey conducted by the UNIDO/Illi~A staff of professionals 
in the field to identify the best available microcomputer­
based decision making aids. 

To carry out the survey one must first identify a subst4ntial 
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 institutions which have as one of their 
aims the improvement of the economic situation through the introduction 
of better methods of selecting, establishing and managing industrial 
enterprises. 

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

In order to obtain a properly balanced picture of the problems 
that may be addressed with the UNIDO/HASA projec·c, 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: tili INTERNATIONAL 
DIRECTORY OF INSTITUTIONS AND INFORMATION SOURCES 

International Labour Office, CH-1211 Geneva, Switzerland 

2 - GUIDE TO TRAINING OPPORTUNITIES FOR INDUSTRIAL DEVELOPMENT 

Training Branch, UNIDO 
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3 - DIRECTORY Of INDUSTRIAL AND TECHNOLOGICAL RESEARCH INSTITI.:TES 

Development and Transfer of Technology Branch, L"NIDO 

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 SYSTE.'15 
IN DEVELOPING COUNTRIES 

The Industrial and Technological Information Bank, UNIDO 

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

PubHshed in UNIDO's Industrial Invei;tment 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 one 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 Progra!lll!le 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 of fices with a request 
to pass on copies of the questionnaire to any indiviJual 
or organiza:ion 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. 

Suc.:h persons could be identi.fied 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 re~iew of 200 economic journals 
produced world-wide. It currently contains approximately 
J60,000 items, covering the period from 1969 to date. 

T1.e database is property of the American Economic Association. 



- 11 -

8 - FOREIGN TRADE A."ID ECONOMIC ABSTRACTS 

with, approximately, an equal number of indexed items, including 
about h~lf from non-English langua~~ sources. 

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

9 - MANAGEMENT CONTENTS 

This data bank contains abo•1t 175,000 items and (according to 
che originators) "is intended to provide the most current and 
retrospective information on a variety of business- anJ 
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 heading& 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 personnel 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 :etter 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/GL0/84/192 ("Computerized Decision Aids for 
Industrial Management") 

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

" .... to increase the expertise of industrial managers and public 
officials responsible for allocating financial and personnel 
resources within industry." 
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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 
co~sultant organization in the United States of America (the Resource 
P~licy Center of Dartmouth College). 

In 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 a~~ int~rested in, and 
knowledgeable about possible computer tools for addressing industrial 
management problems in their respective areas. 

The list of adJressees has been carefully prepared from the best 
available information contained in documentation at hand. We feel, 
however, that we may well have overlooked institutions/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 opinion can contribute to our 
efforts; and transmit to them a ccpy of the questionnaire witb the 
request to return it, filled in, to us, either directly, or tbrough 
your office. 

Sincerely yours, 
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APPD."DIX I 

SUMMARY OF PARTICIPA."IT RESPONSES ON THE WORKSHOP 

EVALUATION QUESTIONNAIRE 

1. 'What is the nature of your work? 

Resource modelling (economic and system dynamics). Syste~ 
consultant. 

Teaching research. 

Environme~tal systems analysis. 

Organic gardening. 

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

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

Energy and environmental systems research and teaching; 
management. 

An implementation of numerical methods of system analysis 
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 lJCS. 

Anthropology - small farm system analysis - 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 stude~t in System Dynamics and Resource Policy. 

Graduate student in computer modeling, policy design and analysis. 

Institute for !.~~~~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. 

2. Wha~ 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; professional 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 aud 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 compl~x 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 ~ameF were all closely integrated. 
Their union was what made it work. No single part was ~ 
valuable that the rest, all were important learning tools. 

Presentation of systems which behaviour you experience in real 
life and which internal mechanism L"re 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. 

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

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

Exposure to the various models. 

w
2
N cycles, watershed model. 

To see in work dynamic simulations; to und~rstand 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; learni~g different views, 
ideas about the needs and applications of systems analysis 
in resource issues. 
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The use of gaming in order to make clear some basic s.:ructural 
connections, and the understanding of these. 

Havi,g the audience actively take part in 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 run. 

The experience with playing ~ames .. 

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

3. What 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 tht) 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 defli.•.tion model (if at all) better say none. 

Cannot recall not being kept interested. 

We did not have enough time to think the models ~resented 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-day 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 dynamist, or a 
computer expert. 

To play games without having a preliminary introduction of the 
~odel. 

Lectures on the basics of systl!tlls dynamics. 

4. What one change or addition 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). Workbook 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 modelir.g. 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. 
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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 work3hop showing the dynamics of 
the system. (In Stratagem-1 not 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 
on the computer can be seen 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 c~ica~e 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 national 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. 
Of these reasons, I 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 learn 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 funLtions of the models. 

Of 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 LOOF~. 

Addition - Get together activi:ies fer the whole group or small 

groups. 

More roundtable discussicns, 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 operatin~ 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 .rould like to learn 
how to make a model. 

It will be very 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. 

S. 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 mate=ial for teaching purposes/reference. 

Will be part of research and teaching programme at RPG. 

In graduate and undergraduate teaching; running 2-3 day seminars 
for policymakers; ad~ption of approaches to local and regional 
management problems in the areas of energy, resources, environ-

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 more. 

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. 
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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. 
:) Offer to government officials, civil servants, utility 
managers, etc. to play the game. 

1) I think to use the games - Strat. 1,2 in the courses 
for our managers. I will adopt the games and I will do 
some experimenting with them. I will write you about the 
results and changes i~ the games. 
2) To create games like these. 

The Strategem-1 game will be used in several universities 
~nd polytechnics of the GDR. I will use it on the 
1984/85 tnIBP Course with Technical University of Dresden. 

I 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 v~r~ions. 
Version 1 - simple for teaching purposes (3 hours maximum 

playing time); 
Version 2 - more complicated for a group of researche~s 

I am the chairman of. 

1. Will be used in training Systems Analysts. 
2. Will be used to begin teaching Systems Dynamics. 
3. Will be used with the Western Project at Poo~a View. 
4. Will be used in workshops/seminars sponsored by Dept. 

of Environment. 
S. Will be included in training courses on luprmetics 

for Government officials at the SRI and also at state 
and central government training centers. 

I think that the basic set of concepts of System dynamics 
have a very wide application in mar.y kinds of analytic 
thinking. I would try to teach those concepts and use 
the games that illustrate them with students of develop­
ment policy or with planners. They are critical in the 
arena of socio-economic change. I wou~d also use them to 
more effectively implement policy. Analyzing farming 
system. 

Excellent way of communicating people. Perfect organization 
of lectures - I 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. 
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I am going to discuss with other persons 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 convince decisionmakers to understand and 
use systems approach in their d.m. process (I hope). 

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

Gaming is pro~ably 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 dem~nstration of structure and function of 
given systems (e.g., scil N) for students and experts, too. 

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

I will be trying to encourage planning people of FAD/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 workshop 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. 

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

The mai.n purpose was here to learn as much as possible. 
To tell the truth, the most useful things I have learned 
here were in the theory of system, i.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 t-0-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 that 
are a synthesis of both. 

To build some simulation models for the harvest policies. 

1) Include the co11cepts 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 ~~~y the workshop they will be very 
useful. 

6. 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 on all levels. 

For workshops: Mid-level managers in sectoral agencies, 
congressional support staffs (federal, state). 
For gaming materials: Very broad audience including 
college 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 (l:i.ke me). 
I think, it is very important for them to get international 
practice and personal rela tio·.1s, and, on the other hand, 
young people can understand the new methods (rather than 
old ones). 

1) Top-level officials it ministries, because they stay 
after government changes. 
2) Politjcians 
3) Teachers, lectures. 

In 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. 
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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 dyuamics of very different 
real world processes. Therefore, it s~ems 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) Decisior.makers in the ministry department leader lev~ls. 
3) Researchers, stucents. 

Smart civil servant!;, PhD students, faculty involved 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 goverrunen: 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 
th~ 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. Anybody can u~e 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, or for those, 
who will make these decisions 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 distrib11tion one. 

I think all types of people and sectors would benefit 
equally, much like ~ediation for conflict resoultion applies 
from interpersonal realtions to nations. Personally, I would 
like to see bio1egional groups get a high priority of attention. 

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

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

To all kind, if so ~ell done as this c~e. 

Comments: 

Need -
Redesign of Strategem-1 descripti.:m sheets is badly neces-
sary (lay out change) • 
Debriefing manual; 
Description of how to run the game. 

Develop a comprehensive workbook, f1Jllowing the general 
sequence of (most of) the present notes. Text should 

cover: 

- list of principles 
- explanation of corresp0nding generic 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, ecc. 

Send literature and a collection of recowmended articles (like 
in the Notebook used here at the workshop) before the seminar. 
It would be much more effe:ctive if particip;nt'S~ould have 
ahead to prepare for it. 
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A more thorough discussion on the actual impacts/limits/ 
benefits of the S.D. apfroac~ and method. (More) insight 
into interdependencies and the need to know about the 
whole. 
An inspiring tovl 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 ~ people are governing (managing, mastering) a system 
for some (mostly implicit) system goals. In the end life is 
by and for people, who are not to be sustained but 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 without giving them flexibil~ty/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 foL 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 international 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 instructors 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 ~. they were helpfui 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 alway£ 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 simulations. 

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 go~~ 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 appropri3te. 
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If it was possi~le I would like to participate in the next 
workshop of this kind, to be able to: 

- share my experience with playing the games shown here with 
different audiences in my country. 

- learn ~ore 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, you manage to get the 
best people in the world to do this job. Prof. D. and D. Meadows 
and Prof. H. Bassel did it in a perfect way and made us part­
icipants not only think abo~t reality in this new way, but also 
willing to promote this method itself and the methods used 
during the workshop, back in our co11ntries, 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 j~st 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 b~fore - I would like less flow diagraming more 
causal loops. I also think that one make of computer fer all 
models would be better, less confu~ing. All games should be 
immediately 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 exis~iu~ ~a~ource and environmental pro­
blems in Thailand. The concepts, materials, and techniques 
acquired from this worksh•Jp 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 relationships 
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 •hcse 
first language is not English and those from non-western 
countries have the most trouble gettir.g started with the 
game. The written descriptions need much simpler language 
and possibly graphics. 

S) 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. 
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III. STRATAGEM .;_ 

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 - FCTY 

UNIDO 

P.O. 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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CDMF·u-rERIZED DECISIOl.....i AID 
FOR INDUSTRIAL MANAGEMENT 

A key factor governing the success of activities to 
establ l sh factor l es is bal aneed strL1ctural development 
~ithin the sectors of a r~gional economy. Creating a 
successful strategy requires insights into sectoral 
interactions. marginal rates of return~ delays inherent in 
investment, and many other concepts. 

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 requir=d to implement the 
model on the microcomputers selected as the standards for 
this project by UNIDO and IIASA staff. 
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ANATOMY OF A TYPICAL SESSION 

In the game between 5 and 10 players are required to make up 
the team required to operate one country, represented by one 
complete board. A single instructor, with an assistant who 
enters data into the computer, can monitor :-3 boards. I gener­
ally have 1-5 assistants, and my sessions have typically involved 
5-35 participants. 

I gather players together in a group for a brief lecture on 
the different purposes of operational gaming, the specific goals 
of the Qresent session, and the history of STRATEGEM-1. This mav 
ta~e between 5 and 90 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 gamP, so that he may study the 
precise rules of his sector before the briefing. 

Next I as$ign each person to a specific board and particular 
sector <population, energy, agriculture ~ environment, industry ~ 
human ~ervices, 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 e;:plain tr1e 
purcose of the game: the function of the board, the markers, and 
the computer; the character of the five different flows on the 
board <population, energy, food, goods, and money>, the steps of 
play, the ways to win, and the function of the data sheets. 
Finally, 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":dl" 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 acquaints 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 
themselves. They must allocate their investment capit•l •mong 
the six capital stocks and decide what to do about loans and 
imports. It is important during this period to make sure that 
the players record their decisions properly. By listening to the 
discussions it is often possible to detect serious mistakes in 
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 
reme<ining cycles more or less on their own. I use the timers to 
stagger the groups, so that each one delivers its data sheets to 
the computer operator ~t a different time. It typically takes 
about 3-5 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 subsequent cycle. 
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Initially it mav take :5 minutes for a group to get through 
the de=ision cycle. By reducing the time setting on the timer 
each occasion the computer results are handed back, it is 
generally possible to reduce the cycle time to 15 minutes after 
t~ree or four rounds. If one group is especially slow. I ask 
them to change the way they decide how much to invest in each of 
the s1:: capital stocks. Instead of making the decision by con­
sensus, I have them make decision #~ by distributing the goods 
available for investment equally among the players managing each 
of the five sectors. If five minutes of discussion does not pro­
duce a group consensus on the allocation of that capit~l. each 
sector ·s players are then free to decide individually how tney 
wish ~!locate their share of the goods for investment among the 
s1:-: capital stocks. This spe-Qds the game considerably. 

It is crucial to have at least 60 minutes to discuss the 
game and reflect on its lessons after the play. Even :-3 hours 
may be fruitfully used for this purpose, if it is available. 
Schedule constraints may sometimes require that the game be 
terminated before the full ten cycles are played. This is very 
undesirable, since some lessons only become clear over the full 
period of play. However, most principles illustrated by the game 
may be observed from the game·s behavior over as few as 5-8 
cycles. The session is ended upon conclusion of the debriefing. 

The description above applies to the occasions when the game 
is played in one period without interruption. However, 
STRATEGEM-1 is also suited for use over several weeks or more. 
For example, students in a university course mig~t play the game 
over the entire semester - submitting decisions for one cycle 
each week. This approach g1~es much more time for reflection, 
negotiation, and the development of sophisticated strat~gies. It 
also permits the professor to integrate the principal lessons of 
the game with the schedule for the course. 
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OcSCRIPTION OF REQUIRED MATERIALS 

Each game requires the following materials and equipment 
te::cept that only one computer- and ST_RATEGEM-1 comoL1ter program 
are required for LIP to ~-1~ 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 !caded onto the computer that will 
be used with the game. Since each program can moni­
tor sever-al boards simultaneously <up to 10, depend­
ing on the memory of your computer->, only one com­
puter and program are normally required for each 
gaming ses:;ion. 

*a full listing of the computer program for 
STRATEGEM-1 <provided on pages 65-7~ 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 prefer-ably be 4~ 
characters per sec~nd or faster->. 

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

an operating manual for the computer plus a user's 
guide to the specific version of BASIC impl~mented 
on the comp Liter. 

sufficient printer paper to produce all the 
p intouts required during the game. 

* a copy of the official STRATEGEM-1 playing board 
with a denomination key suited to the pieces that 
represent capital in the game. This boar·d <illus­
trated on page 11 of this manL1al > is about :::Ill" ;.; 
412l", and it is imprinted witt·, a denomination key 
suited for the pieces normally distributed with the 
game. Two alternative ~eys ar-e provided on page 87 
of tt·u s mc.nL1al. 

* ~ ~~-minute clock timer with bell to pace the cycles 
<a spring-driven timer designed for use in the 
~itchen wor~s welll. 

* 10 or mo~e pieces of each denomination of money used 
in th~ game - typically these are l0's. s0·s. l00's, 
512l0"s, 10~0's, and 5000"s. These mav be reproduced 



or cut out from the originals included on pages 87-
99 of this manual. 

* goods n1arkers differentiated by si:e and color to 
represent the different denominations of physical 
cao1tal - typically six denominations are used: 10, 
50, l~~. 50~, 1000, and 5~~~ <the amounts reouired 
~ary between :5 and 10~ of each marker>. I have 
experimented with many different sorts of markers. 
Currently I use pieces of three different si:es -
Smm, !:mm, and 16mm - in two contrasting colors. 

* population markers differentiated to represent units 
of 10 and 1~0 people <10 units of 10 and 5 units 
denoting 100 will suffice>. 

* five different role description sheet5, each 3-5 
pages in length lprovide one of these to each 
player>. 

* five different data sheets Conly one set is required 
for each sector: the energy sector set has two pages 
and the other four sectors have only one page>. 
These are the only materials in the game that must 
be replaced for each new session. 

- ~wall chart summari:ing each group's progress over 
the course of the game lS optional. A sample is 
illustrated on paye 57 of this manual. 

- a wall chart showing all the principal graphical 
relat1onsh1ps is optional. This simply provides in 
one place all of the graphs provided in this manual 
as figures 1-15. 

- supplies that are useful for the operator but not 
mandatory include tape (for holding down the boards 
or t~p1ng together two tables so the surface is big 
enough to work on>, pencils, a few cheap calculators 
for use by the players, and extra data sheets. 

* a set of overhead proJection slides that are de­
signed to facilitate the introduction and debr.e+­
ing. 

- an o~erhead proJector, if you intend to use overhe~d 
proJector slides. This should come with a spare pro­
Jector bulb and a plug that matches the sttle of 
electrical outlet found in the host count~v. 
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ILLUSTRATION OF THE GAME BOARD 
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SETUP PROCEDURES 

It ta~es about 3~-b~ mlnutes to set LIP the games. Be sure 
tc leave time enough to ~omplete this step f~lly before arrival 

of the p~rt1c1pants. 

Lay cut the boards so that all are arranged in the same wav, 
for example with the population sector on the north side o+ the 
table. Make this alignment correspond with the orientation ~f 
the overhead proJector slide of the game board that you use 
dltring the i.ntrod1.1ction. It is best to find tables that leave 8" 
to 15" of clear space around the edges of the boar-d, altr"1·:Jltgh 
this l~ not absolutely essenti;l. It is convenient if the 
players can have this space for their papers. Tables shou1c be 
placed far enough apart that the conversa~ions of one team do not 
d1sr-upt the discussions of teams nearby. A distance of 2-3 
meters is normalli sufficient. 

In the center soace o~ the beard put: 

a timer. 

c1.1ps hcl ding the e::tl"'a markers segregated at lea~': 
into thl"'ee categories 110 ~ 50, 100 L 500, 1000 ~ 
51Zl00). 

one of each si=e and color marker located on the 
appropriate place on the denomination key to 
i~dicate its numerical value. 

In the INTERNATIONAL BANKS area put the money in separate 

piles by den~m1nat1on. 

Tr.en 1n1t1al1:e population tp..-obc.bly = :li'll2)), all tr.e 
phvs1cal capital stocks, and available food, goods, and energy. 
Put into each square the amount specified in the top section 
<labeled "YOUR SECTOF:'S STOCf:'.S"l of the left-hand column of ':he 
data sheets - the in1t1al conditions for cycle #1, 0-4 years. :t 
is genera:ly more con~enient to out ~number of smaller denomi­
nations c~ pieces representing some factor such as ''TOTAL ENERGY 
AVAILABLE" 1n tr-.e squar-e <for e:<ample five 10's and orie 50 r.;tht:-!"" 
than one 1~0> 0 This mal:es it mol"'e convenient for the plciyers to 
ma~e their subsequent c.llocc.tions of the factor. 

Put the data sheets and the role descr1otions next to their 
corresponding sectors. Lay down there name tags as well, if t~u 
wish to have your participants weal"' labels that designate tnei~ 
team number and their- sector. 

Set uc the computer at som~ convenien~ plac~ and male sure 
that it is producing results consistent with the initial cand1-
t1ons used in vour data sheets. Be certain that your batteries 
w11: last through the entire session. if your computer is not 
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~onnected tc the ma1n el~~tr1city grid. 
enough computer paper. 

Be sure that vou have 

To ~a~e time you mav wish to fill out the first and the last 
columns of the data sheets for all five sectors <the columns for 
"YEARS Ql-4" a1nd for "HI. EQ." using the numbers ger.er-ated bv the 
computer pr-ogram. These benchmar~ outputs are listed for your 
use in a later section of this manual. Alternatively. q1ve the 
pl~yers in each sector of each team the two printouts they need 
to fill OLlt their own sheets for the columns labeled "Ql-4" and 
"HI.ED.". In either event have them check their sector of the 
board and see e::pl1citly the corresoondence betwe-:n tt-ie initial 
column of their data sheets and the quantity of physical mar~ers 
on the playing board. 
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HINTS ON OPERATING THE COMPUTER MODEL 

!f at all possi~le, ~ive one person in y~ur team full-time 
~escon5i~1l1~f for operating the computer, so that you and the 
~ther operators mav concentrate fullv on monitoring t~e beards, 
answering any quest1o~s, and correcting any m1sta~.es. 

Set up the computer and the printer far in advance of the 
play to give plenty of time for correcting errcrs, in case there 
are an~ problems. Loe~ the computer keyboard in upper case mode 
( C, H, y', r-1) , si nee t~ie g.:.me program wi 11 nc,t accept ~-esponses 
~~ped in small letters 1d, h, y, nl. 

A~s1gn one member of each group of players to act as a team 
captain. The captain accumulates all the data sheets at tne end 
of each cycle and checks the decisions cf each sector in ~is 
group for accuracy and internal consistency. Then he or sne 
brings the sheets over to the computer operator and waits for the 
printout, which must be cut into five pieces - one for eac~ 
sector - and returned to the group members along with t~e.r 
r2specti~e data sheets. 

The follow1ng are the computer's and the operator s state­
ments during the firs~ cycle of play together with my e .. planatory 
comments. To distingL1isr1 tr.em +ram the remc.inder of thi; t.:?::t, 
questions generated by the computer are in bold type anc under-
1 ined while statements entered by the computer oper~tor are in 
bold t1p2 without underline. 

RUN STRATEGEM-1 This or some equivalent statement is used to 
initiate e::eCL1t1on Of tr1e model. 0+ COLtrSe the pl'"EClSe CC,,T1mand 
depends on the identity of the computer and the BASIC compiler 
~·au e1re using. 

ENTER THE NUMBER OF COUNTRIES=? - In place of # the uperator 
types in the lnteger that equals the number of boards to be 
operated -irom this computer. The theoret l c.:d ma:: l 11H .. 1m nL1mber- is 
dictated by the memory in your computer, but the practical 
,T1a .. 11T1L1m is not more thC1n "!.-6. Mere games than tr.at oper.:.ted f1-.::im 
one compL1ter will impc,se great dela:is on tr.e different teams <:.c: 
tt·.ey wci.1 t for de.ta to te entered a.nd pri r1teiuts to be prc0du,=ed. 
Th~ major delay is not caused bf the process of computat1on, 
which is only 10-~~ seionds, but by the speed o+ the operator who 
input5 th~ data. When ! have to operate more thc.n three games 
si~ultaneowsly, I r-un two computers in parallel. 

00 YOU WANT TO START FROM DEVELOPING OR FROM HIGH EQUILIBRIUM? 
CO/H)? D Th1s response 1nit1ali=es the game with coeff1c1ent~ 
representative of ~developing country. The ot~er option, H, 
set:. LlP the ~c:«ne in e- h1gr1-eq1_11l1briLtm, with cc·n~tc:>nt p~pLclc.t1on, 
food ccns~mptlon, etc. The H option is there~cre not use~ul +or 
i.-,:.tic.ting Cl g-?me. Tr,e H option is only inclL1ded t.o illustr;;ite 
'="1e possible 0•_1tcome f.or the g.;..nie This is :;ct t:;e onlv 
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successful ~utcome. and it :s not even the best that is 
c-tt'"'inaule. 

COUNTRY: 1 
REPORT: FULL, RECORD, SUMM, NONE CF/R/S/N)? F There are tnree 
3i{~er2~t, o~tional parts to the printout: 

l. data reqL11 red for the Oat'"' Sheets of al 1 Fl ve 
sectors, 

:: • data th.at SL1mm.ar i:: e the present val Lie of the ;~-a:: es 
on the 21 graphs Ltsed in each game. In STRATiGEM-lC 
or.ly 15 graphs .are active in the game. They are il­
lustrated in the user's manual. Six more are in­
volved in defining new technology options. TMose 
s1~ relationships are incorporated in this version 
of the computer program, but they .are set with coef­
ficients that render them inactive. Consequently, 
they .are not illustrated in the manual. 

~. data that summari::e the score and overall success 
of ee1ch te.:o.m. 

"F" gives all three, e::actl''( e.s shown in pc;9es 8:::-85 oft-,;:. 
User's Manual (where the left-hand column results from init1al1::­
i ng the gc.me w1 th "D", and the r1 ght-hand col Limn r-esL1l ts fr-om 
in1tiali::ing the g.ame witt-1 "H". "R" gives only the data for tne 
dc.tc; sheets of the five sectors. "S" gives onl'( the Scol""e Shee~ 
data - 14 numbers th.at generallv summari::e the cul""rent status of 
the reg;.or1, "N" SLtppresses the OLttpL1t entirely and ta~.es the 
computer program immediatelv to the point where it asks for the 
nLtmber- of the ne::t country for which the ne::t set of decisions 
will be entered. Norm.ally one would Lise "F" or "R". "N" lS 

1..1sefLtl c.nly if some mistake tel""m1r,ated the e::ecLttion of the model 
in the middle of the game, and the operator wants quic~ly tc get 
bac~ to the cycle in which the mistake occurred. In this case he 
would type in all decisions made for all earlier cycles, but 
suppr-ess the printouts, since the outputs will be identical to 
those alread~ recGrded on the data sheets. 

After you have indicated which of four possible output 
options you pre~er, the computer prints out the requested d.:ota. 
Notice ~hat each 1:,e cf d~ta for- the data sheets is coded by 
sector "'"d variablr. number. For- e;:ample, PO:l is the first 
~ariabl~ output by the computer for the population sector. IO:b 
is tt"oe si::th vc.riac:e 01..1tpL1t by the computer for tt"oe internc-­
tional sector. 

TYPE IN THE NUMBER OF THE COUNTRY FOR WHICH DECISIONS WILL BE 
ENTERED' 
COUNTRY=? # 
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Of course # must be less than or eou?l to the number of 
countries 1nit~allv entered for the game being plaved on this 
particular computer. 

COUNTRY=X YEARS= X-X 
IS THAT CORRECT? <VIN)? V 

If yoL1 respord "V", then the next cvcle o-t date. i:-1p1..1t: 
prompts are initiated. In this question the computer program 
fellows a procedure that it uses after each subset o+ data has 
been entered: it prints out the most recent entries and as~s the 
operator whether or not they are correct. The recent data may be 
reentered at this point, if the operator types in "W', However, 
.=.ft.er "Y" r • .;i.s been enter-ed, it is impossible to .alter the C:ata in 
the computer program ~ithout brea~ing out of the program and 
starting from the first cycle to reenter ar1 data for all teams. 

If the> operatc.,r e>nters "Y", ·i:he computFr begins to tvpe out 
prompts fer each of ~he dec1s1ons - PI:l, PI::, etc. The data 
for each cycle must be entered 
recorded on the dat~ sheets. 

in precisely the order thev are 
It is a great aid to the person 

operating the co~~~ter if each team can put its countrv number 
11, :, : etc.l in the upp~r right hand corner of all their data 
sheets and if it can ~ubm1t the dala sheets to the perator in 
the proper order - population, energy, food, goods, and 1nterna­
t1or.al. 

An error chec~ing routine is entered at the end of each 
s~bset of data, approximately 2-~ entries. If an error has been 
made while er-.ter1ng that SLlbset, :?ntering "N" to ~he compL1ter's 
qL1estior., "Is that correct? CY/N)" will g1·,.,e the oppart1..1n1ty t·::i 
reenter all the decisions for th~t subset. Please note that once 
tt-1e operator has entered "V" ta sign.al that the immedi"1tel y 

preceding entries were correct, it is imposs1ble to 3lter t~ose 
responses in the computer. The only w.av to change them is to 
brea~ 01..1t of the computer program and reentl?r c.11 dec1 si ens +or 
all teams from the first cycle. 

Of course the data for each cycle in a particular country 
must be entered in numerical order. You cannot enter cecis1ons 
for country #:, cycle #3 before you have ent~red the dec1siors 
for country #2, cycle #2. However, you may consecutively en~er 
d,,;.ta frc0 m several cycles from one COLtntry, Fc;r e::ample, 
decisions for country #2, cycles 3,4, and 5 can o~ly oe entered 
aft~r vou have entered the decisions for :cuntry #2 for cycle :. 
However, this mav be done before any d2tB have been entered for 
.:::iuntry #1. Ir, ott-1er wor-d::, all coL1ntr1es rreed riot complete one 
~articular cycle. before one country can ha~e its data 2ntered 
f.:-r the ;,e,·t c·,.,cle. However, as a pract1c.:-l matter, yo•_1 st-rer•_ild 
~eep all the teams moving together through the game at roughly 
tt-.e s.;1me pace. 

Let me r~oeat fcur cautions t~at can sav~ new operators 
sut~tantial difficulty. 
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l.Run the game all the way through 11~ cycles> at 
le2st once with a graup of friends, be•ore 
attempting to operate it for an important grcuo of 
clients. There will alwavs be some L1ne::pected 
d1ff1cultv in the first run, so save voµrself the 
embarra~sment of appearing to be ill-prepared and 
i ncomoetent in front of stranq~_r-s. 

:.When you oo run the game for real clients, set up 
the computer well before the participants arrive. 
Test your program and computer by executing the 
model at least far enough to print out the first set 
of outputs. Check that these numbers match the ones 
recorded in the first columns of the data sheets 
for the fi~e sectors. Do this early enough to cor­
rect any problems you may find. You should alwavs 
have a listing of the model from this User s Manual 
nearby whenever you are using the computer model 
with a group of players. By listing out the BASIC 
equ~tions for that part of the model that is causing 
problems, you can generally figure out the source o~ 
the diffiCL\lty. 

3.Lock the keyboard into the capital letter mode, 
since the computer program responds to lower case 
letters with an error message. 

4.8e careful not to break or interrupt the e~ecution 
of the model in the middle of the game. 

AT PRESENT THERE IS NO EASY RE­
COVERY PROCEDURE- IF VDU ACCI­
DENTALLY BREAK OUT OF THE BASIC 
PROGRAM EXECUTION- IF VDU IN­
TERRUPT THE MODEL EXECUTION. 
FOR EXAMPLE BV TURNING OFF THE 
COMPUTER. VDU MUST RESTART THE 
PROGRAM-
THIS MEANS VDU MUST RETYPE ALL 
DECISIONS FOR EACH CYCLE FOR ALL 
COUNTRIES IN ORDER TD GET BACK 
TO THE CYCLE WHERE THE MISTAKE 
OCCURRED. SO THAT YOU MAY ENTER 
IN NEW DECISIONS!! 

Not~ en the outputs related to tab:~ function settinas. 
To proJ1de information en table function settings. we hav& 

adcpted a special convention. The data available on the current 
v.;.lL1e ,:::>f the variable on tne ::-a,:is of e.:.ct-1 c:irapl"'1ical relc-t1or,­
sh1p are pro~1ded as :1 numbers <:~related to this version of 
the game, and 6 more for the version that has implemente~ energy 
resource depletion and te=hnolog~cal advance>. Each lies between 
~and 1. A ·~alL1e of l2l me.:1ns that tl1e ::-a::is ·.;ar1.:.tle? is at the 
far :eft cf the graph, and a Jalue of 1 means ~hat the ~ar1able 
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.;:,r, ':'.le :;-a::is cur-r'?rit~y has a val,_le th.:>t places it c•n trie +.:.r 
r1gnthand side of the _graph. The ::-a:·1s variables ma.,, mc·.,,e 
outside these limits during tne plav. In that case tne data 
printed out for table function settings will have values less 
than ~ or greater than 1. However, the v-ax1s variables will 
r :tai r1 the the e:c treme values ill ,_lstrated at ei tr, er side o+ tt"'ei r 
-2spect1ve +1gures. For example, even if energy production 
capital rises above 1~.~~~ units, annual energy production will 
not exceed 7~~0 units. 

In version 1-C of the model, the version listed in this 
manual, the labels for the output en table settings correspond 
exactlv to the figure .. nbers used in this version o+ the User s 
~anual. In some earlier versions of the model, they do not. you 
can determine the version you are us1nq by loo~ing at line #1~~~ 
in the listing. If you do not have version 1-C, interpreting the 
printout requires use of a translation table. The relationship 
appropriate for most earlier versions of the model lS given 

below: 

TABLE OF CORRESPONDENCE ON TABLE FUNCTION SETTINGS 

Number shown 
on tne 0LltpLlt 1 ""' .;,. ... 4 "" 6 7 8 i:: 13 14 17 lE ::~ :: 1 ..J 

Corresponding 
Figure # 1 _, 4 11 "'.' 6 5 9 rn 8 1:: l :: 15 14 

in ManLlal 

9, 11Zl, 11, 15, 16, and 19 .:.re technolog',· rela.tic0nships. 
These table functions are included in the model but the 
coefficients defining them have been set to ma~e t~em in2cti.1e. 
Thev are not illustrated in this version at the User s M.:>~ual. 

For e::ampli:, 1f aJERGY F·RODUCTION CAPITAL <the ::-a.::1s 1n 
Figure #5) eqL1~dled 11Zl.~1Zl0, \tt-,e right-hand e:~tr;-me .1alue on trie 
graphl, then output variable ~8 1n the computer print o~t would 
eqL1.al 1.IZl. If HUMAN SERVICES CAF'ITAL/F'ERSON (the :'.-a::is on 
Fiqure #1:2 equalled 1~ <half way between the lower and the upper 
limits, IZ) and ::0, respectiJelyl, then output variable #i7 would 
eq1.1e1l (i;.5. 

If yo~ are using version 1-C of the strategem model, this 
translation is unnecessary. The output numbers do correspond 
prec1selv with the graph numoers used in this version o+ the 
1nanL1.:; 1 . 
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It is ~mccrtart t~ note tnat tMe energy sector o:avs a 
C?'"~C1al ~ale in ~ne game. It requires a great deal c~ cac1ta., 
i 1npacts on the env1 ,.-,c·nment ,-and o+ ten prodLtces 2r2r-9v sn•::c,..tages 
t~at ~crce =ap1tal to be idle in the food and the goods sectcr-s. 

Ther-e are five ~ays to r-educe or eliminate energv snort.ages. 
You can invest in more ener-gv pr-eduction capital. However, tri~ 

gives vou increased energy only starting two cycles after- ~ne 

investm~nt is made. vcu can allocate money to energy i~oor-~s. 

This g l ..1es i ncreas2d ener-gy l r. the ne:: t eye le, t•Ltt l t is ver-y 
e:cper1si,,e. YoLt can invest in ener-gy e-t-ticienc-y ·=apital. Tr11s 
r-educes ener-g~,, r-eqL11 ?'"ements in tr1e ne:: t eye le al re adv. l=oL1rth, 
1ou ~2n shift investment away ~r-om ener-gy-consuming c2pital 
stocks •+ood and goods product1on1 and into human services 
cap:tal or- env1r-onmental pr-otection capital, ~nicn use no ener-gy. 
Final!y, ..1ou can r-educe goods allocated to the population, so 
th~t less energy needs to be allocated to the populat~on. This 
last strategy lS rather wea~, since the population's demand •or­
enet-~" is r a trier- small in any .:vent. Howe·,, er-, it is trie 9D.l.::L 
approach that becomes effective in the same period. 

Even tr10L1gh you ar-e ~::porting food, yoLtr- agri•=LlltLtre sector 
operates at much lower productivity than it might. You na~e let 
iOur en..1ironment deteriorate seriously, and you have no~ invested 
mucn in food production capital. Envir-cnmental degradation 
currently r-educes feed output by :~ per-cent, a~d ma~1mum 
investments in production capital could raise f~~rl outcut ~I six 
ti mes. 

There is also sucstantial room for- increased pr-oduct1vity in 
t~e goods sector-. Labor product1v1tv is only one-tenth cf what 
could be attained through ma::1mum investments in goods pr~cuction 
capital and human ser-vices capital. 

You have no debt at present. Thus you may borrow money for 
onl~ l~ oer-cent per year. You earn 1 monev unit far each unit of 
ener~y. food, or goods that vou expor-t. You must pay 1.1 monev 
unit for each unit of food or- goods that you import and l.~ monev 
unit for each unit cf energy imported. Ter-ms of trade shift 
against ~our- country, if its debt rises too high r-elat1ve to 
a•'eragc- e::por-ts. In that event, all imports r-ise in cost. Ad·j1-
~1onally, the ener-gy price may be raised even more during the 
game bv an OPEC action. Therefore, it is not a good str-ategy to 
e:port a commodity, for e;.~ample goods, and then Ltse the money to 
impor-t the s~me commodity. You lose 10 percent and one cycle's 
us2 of the commodity in such an e~change. 

It is difficult to achieve a stable, high prcduct1Jity 
society. The most common outcome in STRATEGEM-1 is stagnation, 
with growth in population offsetting all gains in the economv. 
It is possible to "crast-1" the soc1et·1. If vOLt let debt rise OL1t 
cf control, environment deteriorate too far, ener-gy shortages 
rount, or- pcpulat1on gr-ow too high, the economy of the r-egion you 
are ma"2g1ng can spiral downward out of contr-ol. 



'4- -

BEGINNIMG SCENARIO 

Sefore olay1ng the game, :t is best for each pla~er to read 
t~roug~ all ~1~e r~le descr:pt1ons, paying special atte~t1on to 
t~e a2sc~,ption of the ~ector he or she will manage. Even when 
the fiv~ sector descriptions na~e been read bf e~er~one ahe~d o~ 

t:me, i~ is useful to ~~ad the following scenario to all players. 

Your team will function during this game essentially as an 
e::tremely power+1..1l cabinet fc·r- a countr-y wr11ch he>s reached a 
stage of economic and social development 11~e that found widely 
:n Latin America. You are free to implement a wide range of 
social and economic oec1sions, though your actions must be care­
f1..1: l.; designed to be cansister,t witr. the cause-effect relat1c•r1-
sh1ps that govern the beh~vior cf the total society. 

Your countr-y has a modest population, Just =~~ people. 7he 
standard of food cansumpt1c~ is fair t= on a scale of ~-51, sc 
that death rates are law (18/1~0~-yearl. Howew~r-, material sta~­

dard of 11v1ng is low <2 on a sc.:.le o" ~-15), so that thE: pc·pule­
tion birth rate is high (41/1~0~-yearl. As a consequence vowr 
pop~lation growth rate is :.: percent per year - qiv1ng a 
doubling time of about :~ years. Though your nutrition levels 
could be r-aised, you currently export food to obta:n funds 
required to import ener-gv. 

You have not made any investments in ene..-gf eff1ciencv, so 
that each unit o~ food procuction capital and goads product:on 
Cdp1t"l use three times as much energy as they would, if optimum 
investments had been in energy saving capital. Last cycle you 
imported 5~C units of the 15,~~~ units of energy available to 
· . .101..:; still .ou lack the erie..-gv req1..11red to aper2'te e.1i 1 01..1r t-c.od 
and goods cepital. 

'"01..•r- SC·Ltrces of dc;,·,est i c energy aro:- 1 i ~ e w.:.terpower. Tc-,ey 
cannot be depleted. In ~he earlv cwcles of the game, you receive 
tremendous returns on in~estments in energy prod~ction capital. 
Later you w~ll encounter- ser1ousl~ declining returns to scale. 
These become so ser101..s th~t ~t is eventually impossible to 
produce all ~he energv required dcrnest1call.1. However, vow mai 
,;ir.d vo1..u-:.elf with e::cess er1ergy initially. This can be e>·oc·r-ted 
to earn monev for imoorted food or goods. It mav also be held 
.:·.1•?•-, t:hat .. s left in th& iff,.AL ENERG'I A'v'AILA8LE bo::, f._.r 1..1s;::: :n 
sL1bseq1..1ent cy·=l.:-s ·~f tt·-,.;. ga111'0, 

rt i5 1erv important ta note that your ~nerg. praduc~1on 

currentl~ cffers fantastic returns on investment. ~n0 un_t of 
caeiit"'l ;.n • .::.;;ted l'i ene:-rg., i:;irc.,j1_1ct1c·n c1..1rrer1tly retL•rr.:; ,~.l·T•C·St :121 
_1n1ts of 2r.er-·:;J1 d1..,r1ng a 5-~e,o.r- ::ycle' Since fC•1..1 pa:iy or.l·.1 F1".~ 

oer- vear- (5C~ p~r c~clel on ~our loans, it pefS to bor-row mon~.1 

and ~n.est ~n r1ew ener-g~ p..-odu·::t;on - a.t li:-ast during th-:- i·-·•t1~1 

Cfc:e5 o~ the game. 
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7"o avo1·:::1 trns vOLtr team_.'"las to mc.f.e a set. of liT1portal"'t 
pol:=v dec:sions. ~:11 vou borrow to the 11m1ts o' vour =reo1t. 
or not- Will vou r~1se the standard of 11vinq of thE p0o~!at1on 
qu1c~ly, even though that reduces the goods ava1laole for i"vest.­
ment, or will you let population grew rapidli for the +1rst •ew 
cycles wh1:e vou attempt to ac~ieve high growt~ rates ln t~e 
eceir.omy. 

W1ll your team pursue balinced develooment, or will i: 
emphasi=e growth in one sector - hoping that tne surplus gaoas 
f r-c·m triat sector can be e,:ported to pay for- imp arts nee.jec o~ tr-·e 
other commod1t1es- What balance of investments in energv 
~reduction and energv conservation do you wist- to maintain- ~t 

what p01nt does investment in environmental pr-otection, enerq~ 

prcduct1on, energy efficiency, and other important sectors reacn 
the point of diminishing return - trie point where the ne::t 1_m1t 
of investment costs more than it produces~ 

Several different approaches can give an attractive 
development path, but ~ou must work out ~our strategy with a 
careful understanding of the many delays and cause-effect 
1-21~tionsh1ps that govern t~e behavior of your country. 

There are several insights that can improve the effect.:v~­
ness of your pol1c1es. Among the useful guidelines are si, of 
particular value. Cll Notice the dif;erence in the lifeti~es cf 
the capital stoc~s. All else equal, :tis more cost effec~1~e tc 
invest in the capital stoc~s that have longer lifet:~es. 

c:i Recogni=e that human services are an especiall~ fr~it•ul 
area for investment. The capital has a lcng lifetime, 45 years, 
1t requires no energy, does not impact on t~e en.1ronment, raises 
lab0r producti .ity in the goods sector, and recuces the ~1rth 
r-a~'2. 

(:) Ta;e earl( advantage of the great retur-ns to inves~ment 
in ;,:.nerqy pr·::;duction ca~ital, b:.1t be awar-e t~.at midway thr·c .. _1gr-1 
tr-.i;:. •;;J .rT1E you "'11 l l be force·' to become a net. er,ergy i mpor:.er. 

,4, Do r,ot invest in a.ny capital stccf. beyond t.1e point c.i: 
diminishing retur-ns. At some point every capital steel ccsts 
more to increase t~an it produces in mar-qinal out~ut. 

'.Sl Note that man·( in.1estments impose r.:;.lated, "r1idd2r," 
costs on you. Whenever you invest in goods production cao1tal 
for;:.: .;omple, yDLl mi_•st also add to tt-12 stock of eriergy prc•du·:::an 
captial and the stoc~ c.j: environmental protection capital to 
m~inta1n balance l~ the system. 

Cb> Be awar-e of the long delavs int~,;::. svstem. F::,r e.:.:.mµle, 
mon&f invested i~ energy production capit~l only 'irst raises 
total energy available two cycles later. 
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ROLE DESCRIPTIONS 

A .::ardlnal as~ect o..: tnE game is t~at plavers coll2ct:vel~ 
~ave all ln~ormat1on about the causE-effect relatlonsh1~s tn~t 
~o,;er-n the success cf their- dec1s1ons. -:-r-,er-E ar-E nc· e:.o<;;e:-1c·_1s 
i::flL1enc2s \unless yOLl imclement tt-•e 011 or-ice i:-,crease>, :.o 
random infl~ences. and no un~nown r-elat1onsh1ps. Consequently. 
if a team does well, it can assume full credit. If it dces 
poor-ly, ther-e c;r-E no "0L1ts1de" influences to blame. All o..: the 
infor-mat1on about the cause-ef +ect relat:o~sh1ps is contai~ed :n 
t~E ro:e sheets. This information should be summa~i=eo at le~st 

b~1e+l: in your- opening ~emar~s. HowEver-, even if tMe game 
opar~:~~ has time to go exhaustively tnrcugn each r-elationsnip 
for tMe group, there is absolutely no ocssibility that players 
can fully understand or remember all the causal factors. Time 
m~st therefore be given at the start of the ~ame ~or them to reac 
their o~n sector·s r-ole description thorough!,;. Even then, full 
urjer-standing will only come over- several cvcles of play. V~u 

must str11e some comprom:se between total confusion and full 
understanding at the start of the game. The first ma~es ~ea-ning 
difficult and the second ta~es toe long to achieve merelv bv 

studving tne written Materials. 

This ve~sion of the game differs slightly from earl1er­
releases. T~e game described in this manual permits players to: 

l l ca• ·-y ener-gv over fr-om one cycle to t.~·e ne;:t. and 

:l e·:port energy. 

Included in the computer code for the game are ~qwat:ons that 
w;. l l al so per-mi t p: ayers "':.::·: 

:1 e .. perience a step increase in the 011 price dur-1ng 
trie game, 

4l face depletion cf domestic energy resources, an~ 

51 have five different opportunities to invest in 
technological advances tha~ ra:se: 

:anc productivit~, 
labor pr-oductivJty in the goojs se~tor. 
the stock of domestic energy resources, 
t~e ~~fectiveness of energv e~fJc1ency i~vestments, an~ 

the effect of investments in environmental crotect10n. 

The r0le descr-1pton do net refer tc th~ last two options. tt4 

a~d ~5. but the board and the data sheets ~111 accommodate dec1-
s1or1s made to <=?mploy t!'"'.em (e:.cept tr.at the pr-ecise r.ature o+ in­
.-estments in tech:-1alog, .. must be spec1f1ed on r.. ,;;eparc..te p1ecE C·"' 

=~oer - onlv the tc~al investment in technclcgv would be enterec 
en the d~ta sheet for :he 1nternat12n~l s~ctor.' Though the com­
:, ... t-er pr,::igr,:.,r, pr-ov1ded in t;.i:; m.;1n1_121l ~.-=1s beer, wr:tterr to in.:lc.'w· 
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:~e oar~me~~rs and re:at1onsh1ps for all 5, the paramEters h~vE 
!Jeer, :;et t::. ma~e tr-.e oot:ons ~. #4, and #5 inc.perat1ve. 

A~ter you ha~e gained experience ~laying version 1, you may 
...i1si- ta e;.per1.nent by resetting tr-1e parameters to me-I e the le:;:. 
three relationshics operative. Change #3 is quite simple: tne 
operator must onlJ specify new values far New Energy Pr-ice 1NP: 
and ~or the time of the stec increase 108J. The values snould be 
selected so that: 

NP and ~< OB 5"'. 
The valwes for these parameters are soecified on line -147Z of 
the program. Presently NP=: and DB=Be, so that tne price douoles 
after the step, but th:s happens only at t1me=8~, too late to 
have any influence on the game, which only goes to time=5e. 

Changes •~ and #5 reqwire the operator to alter the coef­
ficie~ts t~at e~press six table functions defined in 11~es 187:-
1883 of the computer program. This is not a trivial oceration. 
since these table functions define coefficients that influence 
the balance and robustness of the entire model. 

Thus all changes should be made w1th caution. Even witho~t 
the above factors the game plays well. ·It is possible to achieye 
a high quality sustained equilibrium in STRATEGEM-1 over ten 
cycles cf play. But it 1s very difficult. Most of the acoJe 
changes <e~ce~t ener~J deoletion> should m~ke the ~igh qual1t~ 

outcomes muc~ easier to attain. 

I know tr-,at t:-,e game in its current version is "well­
b.:?h-?\/ed" and r·::>t0 ust. It ·~ives plausible res1.tlts LtnC::er- a wide 
-ar1ety of play<?r strategi.es. I have ::ot v~t e:~per1mer.to::d w1tr. 
versions of the ga~e that incorporate energy price increases. 
energ~ depletion, er imported technologies. I am able to st2te 
forcefully, however. that it would be unw:se to offer a version 
of STRATEGE~-lC eve~ with only slight cha~ges in it. until vou 
have tested these changes throuch 5 compiete game:;, in w~1cn 
decisions were used that ta~es the game model to a varietv of 
11m1ts. Th~ ;ame model has man~ internal co~pensat1nq mech~n1sms 
1n it, Just li~e real life, but alterations in one sector can 
easily prod~c~ implausi~le results in ether sectors in ways that 
,:>1-e e::t . ..-,::-melv jiff~cult to cnt1cipate merelv by 1nsi:iect11°g tr-,e 
c-qL:at1 ar,s. 

If you wish to ma~e changes, you will obv1ous1~ haJe ta 
change ~he final column of the data s~eets to show the new 
numeric~l values ~or a feasible, high equ1libr-1um result. 
sug~est that ~ny ch~nges you ma~e be chosen to le2ve tne prese~t 
initial c~0d1tions scec1f1ed far years ~-4 Just as thev are. 
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POPULATION ~ HOUSEHOLD CONSUMPTION SECTOR 
STRATEGEM-!: ~OLE DESCRIPTION 

3cal: ;our cb:ect:~e is ~o obtain a stable populat:cn w1tn a 
-:;n 3tar~a~d ~f fco~ a~d gocds consumpt1cn ane a high le"el of 
;::-.- -.11 ·=es. 

:n1t:al :ondi~1ons: You have =~ei people. Food consumption 
~~andard~ are moderate - : units of food per person per ~ear. 

~~~ ma.:lmum possible ln the game is 5 units o~ food per per5on 
per ~ear. Material standards are also low - : units of goods per 
cersan per vear, where 15 units of goods per person per ~ear is 
p,:,ss1:Jle. Nor ar-e hl.tmc.n S2t'"'-'lC2S (t"·,e.:.lth .and educc.t1onl well 
~e~eloped. Currently the r-atio of human services cap1t.:.l to 
;:opulat1on is only:.:~; =~ i::; possible. As a conseque1·,ce yoL1r 
,r,--gion is e':per1er1ring a very tugh birth re<te, 41 per 1ei11J1J people 
per ~aar- and a rather low death rate, 18 per thousand per year. 

~~ough your population is not richly fed, you do not 
C· ·esentl v consl.1me everyth1 r.g yol.l grow. Tl-1e e' tra food is 
e.:ported to earn money for your ener-gy imports. Vcu earn one 
~~lt of money for ~ach unit of food you e~port. Durin~ t~e last 
.:·~·.::e ,Ql.t e:ported imziei l.tnits c·f food. 

Goods may also be exporti:?d at a pri,.:e of one l.tr.1t of 1none;-t 
fc:ir e.:.cr-. ;..1r1 t of goads. Howeve·r, you have not been e::port1 ng 
gaoas. All goods not us2d by the population have been investe~ 
inslde your re~1on. Your most important oroblem is to allocat2 
en~ugh goads to ccnsumpt1cn, sc that the material standards w1l~ 
~= se enough to reduce b1~th rate~, without at the same time 
lo~er1~g in-estment so far that economic gr-owth stagnates. 

- Food for P0pulat1on 

- Foc·d for E:: port 

.~. Allocate Total Goods Available tc: 

- Goods Available for In~estmPnt 

- t~e birth and deatn rat~s. lhus ~~e s1:e of ~he 
pcpulat1cn, nence the si=e =f t~e lab0r f0rce, 
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- t~e energv requi-ed for tne pcpula~icn, nence the 
erierav t'l.;t is av~la.ble to the agr:CLtltL1ral 2.r1C 
goods production sectors, 

- e·:port income. ,;r.d 

The cause-effect relationships of intere~t to vou include: 

- Actual goods per person per year is averaged ever three cvcles 
to obtain the averaqe consumption. It starts at :.~The normal 
birth rate (which can varJ from 10 to 3~ per 1~~0 people per 
Jearl is determined by average goods consumption per cao1t.; 
<which ranges from~ to 151. This relationship is shown in 
Fi gL!re 1. 

- The .;ctual birth rate is a product of the normal birth -ate and 
birth multiplier from services, a multiplier reflecting the 
level cf health and education. This multiplier ranges +rom 
to 1.5; it depends on the ratio of human services capital to 
the total populatlon Cwnicn can varv between 0 and :~1. It 1s 
shown in Figure :. 

- The normal death rate <ranging from 1~ to ~~ per 10~0 peopl~ 

per ·year) is determined by food per per-son per vear C~h1ch ca.n 
range from~ to 5.l The influ~nce of food per capita on ~he 

normal death rate is shown in Figure 

The actual death rate is the product of normal death rate and 
deat~ multiplier from quality of the er.ironment, a mult1c:ier 
(ranging fr0m 1 to 1.75> that deperds en the qual1t~ o~ th~ 

env1ronme~t. Oual1tv of environment is 1.~ when EJery~hinc •= 
perfect and ~ under the worst possible cir-cumstances. This 
mult1~lier is illustrated in Figure 4. 

- ~or each unit of goods you ~llocate to goods for population 
your- colleagues in the ener~ 7 s~ctor must allocate~.: units o~ 

energy to energy for population. This demand has absolute 
oriority o·.,er ~lloc.ations of energy to carr"faver, to e::ports, 
or to support production in th~ agr-icultural and industri~l 

sectors. 

- Tt-1e .:-.11 o,=,o.ti on ,~f food arid goods made at tne be91 r1r1: rig o· :,-2cr, 
cyc!e determines the r~te of populatlon gr-owth during that 
CyCl8'. 

- S1gn1fi~ant reductions in percar1ta food or g~ods c0~surnpt1on 
~rom one- C•cle to th·? ne"t will lower pr,:_duct1or1 in tr-:e cor­
r~~ponding sector. The relationships are shown in ~wo curv~s 
that are included in the role descriptions tor the -~od anc th~ 

goo·ds sectors. 
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DEATH RA7E T~2LES 
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ENERGY PRODUCTION AND ENERGY EFFICIENCY SECTOR 
STRATEGEM-1: ROLE DESCRIPTION 

- - ~ 
Goal: Y~ur p~1mary obJect1ve is to ensure that there is 

enougn energ~ to operate t~e goods consumed bv the pooulat1~n -= 1 'u 

t~ ocera~e t~e stoc~ s of food production caoital and goo~~ 
p~oduct::.on capital. ~ou can reach this goal bv requesting ene~g. 
;mpo~ts, ~Y inve~t1ng in energy production cap::.tal. or by 
-educing energv requirements through investments in energv 
e..:.;:.=::.e·-,cv capitc-.l. A secondary goal may be to e;,port energ • ..:o,­
~unds that can ~lnance ..:cod or goods imports. 

~r1t1.:.: Cund1t1°:::ins: .Yc1ur r-eg1ur1 r-.as made no ir1 .. /2Strnent.s j,n 

en2rg~ e..:..:1ciency, so that energy ~se by each unit of food 
~roduct1on cao1tal and goads production capital is h1~h. The 
en2r;v required to ooerate each unit of food production and t~e 
er12rc;~· n:'-qL1ired to c·perate each L1r.:t c·f gc•(JdS proC::::_,c-:1.::)n cc.cit:-1 
: ::, .:;ver thr""e ti mes greater tr.an it woLil d ~E .-nth .T,a;;: :1,u;n 

Oc·mest i c ene~-g,, 

c~ojuct1on does not :c.er "our domestic needs. Last c,,cle yo~ 
liTIC·C·t-t.ed 5;;Ji?. L11-,it-.s '='.; energv, a set-ic.i_1s drair1 on .. our ?.;,oort 
e~-nings, an~ still fDU do not nave enough energv available 
:!i..11-.11<~ ~he first cycle to pro .... ide full c.:.o.;:..:1ty l•.t1l1::at1or1 C•f 

~ha faod and goods capital ~toc~s. 

Energy for Poculat1on, 

~ner~ 1 Avai~able for Production. 

Energ 1 ~or Food Production and 

Enerqy ~or Goods Production. 

•~ ~llocate some oortior of tha Goods ~v~ilabl2 for 
rn,,estmer1t to: 

Energ~ Effici~nc~ Capital Under Ccnstruct:on. 



t~e go0os a.ail~ble for investm~rt in t~e other 
physi ca~ cap1 t,;..l si:ocl s, 

- tr.e capacity 1..1t1ll::ation 111 the agricLil::urctl a.nd the 
ir.d~1str1~.l sectcirs, 

funds avai:able for import~ or debt re~ayment, and 

the qual1tv cf the env1rcnment. 

The cause-effect rel~t1onsh1ps ~f interest to you include: 

Ener-gy pr-cdL•Ct 1 on depends or> 1 y on the amoLtnt of energy prociLtc­
t 1 on ·=c>.p1tcd. The energv sector in this vers1c:;n of the mocel 
~s ar.alogOLlS to water power. There is rol.· depletion, but tt-ere 
~re dim1nish1ng returns to investment. This means that if vou 
ma1nta1n your energy production capital at a constant level, it 
will produce the same .:>mount of energv each year forever 
Cach1eving this will, however, require enough investments to 
~ffset depreciation>. However, each further addition to the 
energy production capital stocl· produces a smaller and smaller 
additional amount cf energy. The relationship between enerov 
production capital and energy product: on is shown in Figure 5. 

- In each cycle vou must allocate 1 energv unit to the population 
for e~ch 5 units of goods they receive in th~t cycle. 

- When vcu have surplus energv, you mav export the energv at the 
rate of on~ money un:t for each energy unit sold. Alterna­
~1vely, you may simply leave th~ surplus units in the bo~. 
TOTAL E~..JERGY A'vAIL~BLE, arid carrv it ov'='r tr:. ':.he r.e:'.t cvcle. 
Thus the energy avail~ble ~t the beginning at e~ch cv-le is the 
sum of last cycle s production, plu$ imports, plus energv 
C,:>r·1'1 ed over. 

- Your allocations o .. energ. to food and goods production de­
termine the capacity ut1l1:ation cf the respective capital 
sroc~s. Capacity ut1l1:ation <designated by i'.. in the graphsJ 
is the ratio: 

enerq v a 11 c .. -,:. te_fj_ 
%= energJ raqu1red 

:t mav vary from~ to 1.1. Anv energ~ 1n e. cess cf th~t 
1-eou1red to prc,v1•je both sectors 1-nth lliZli'.. c.;q::;.:.c1t_v ut1l;::at1':'n 
l5 wasted. Note that bv al le.cc-ting L•.D to l!Zl 'I. more er1e1-g.· tr,,:.;, 

~s required for full use c~ a production cao1tal steel, vow .:2n 
2+fect1Je:y multiply tour capital stc:k by uo to 10 % abo.e lt5 

a c t ,_1 -:< l : e J e 1 . 

Th~ pr1:e of imported energv 1s normally l.~. Its price can 
rj,.J•-•ble. -' fOL1r region· debt ·~wows ta a lev<?l ::, t:mes ,.,,c_1r 
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~~e~age e.ports. r~ some versions of the game ~e have imcie­
mentea an OPEC oil embargo ~hat raises the prica o+ oil imports 
dur·1ng the game even more. -That is not normallv active. 

PLE~SE NCTE: Money allocated to energv imports in one cvcle 
does not serve to reduce an energy deficit during that same 
cycle. ~oney spent on energy imports gi~es energy that Qnlv 
first shQws up in the stoch of Total Energy Ava~lable at tne 
beginning of tt-ie ne:;t five-year cycle. 

- You can reduce the energy required by each unit of food and 
goods prodL1ction capita: to :.eii'. of its or-iginal value ·from 4.~ 
down to 1.: for goods and from :.5 down to 0.75 for food 
capital! through investments in ererg~ effic1encv capital. One 
unit cf energy efficiency cap1tal will achieve full energy 
s~vings for one unit of capital. The relationship is shown in 
F: gLtl'""E 6. 

- Since energv efficiency capital investments can only ~or~ on 
new capital, you are limited in the r-ate at ~hich vou can 
invest in ener-gy efficier1cy .:apital. In e.;;ct-1 cvcle ':t-·e ma.:111i._1m 
possible in~estment in energy efficiency capital is eqwal ta 
the sum of two inve;;tments: <FOOD F'RODUCTION CAF·ITA'-. ur~DER 
CON~TRUCTION + SOODS PRODUCTION CAPITAL UNDER CONSTRUCTION 
made during th2t same cycle. 

T~e a~erage lifetimes of ener-gy pr-oducticn and en~-gy eff1-
~~ency capit2l are :5 years, so that one-fifth of e2=h c~p1~3l 
stoc~ is removed from producing capital at the enc o~ each 
c~cle af~~r- the cycle s production has been calcu_ated. 
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ENERGv PRODUCTION AND EFFICIENCY TA8LE3 
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FOOD PRODUCTION AND ENVJRONMENTAL PROTECTION SECTOR 
STRATEGEM-1: ROLE DESCRIPTION 

Gc2l: Your OOJECt1ve is to 
~our population and support the 
be jone in a wav that maintains 
,:i+ ·:;L1c?.l 1 t,- Irr.a:: = 1. ~l. 

necessary e:: ports. 
the environment at a M1gn level 

Initial Cond1t1ons: You have made no investments in environ­
mental protection, thus the quality o+ the environment h~s deter­
iorated drastically. CL1rrentlJ it is ~.t~. Thus vou are losing 
:1% c+ the productive potential o+ your agricultural cao1tal. In 
other worcs, your +ood proouct1on is 31% lower than it would be 
-,.;. the er.v1rc•nmental qL1al1t~ were 1.~. ~~e·.-erthe.less, "c''-' remain 
c- ;·,et e:·cpor-ter- of f.::iod, thoLtgh yc,w- popL1l.:.tion still r-.as onlv 
moderate food consumption levels, and it is growing r-ap1dly. 
3~cause the energy sector has made no investments in ener-g~ 

t:-++1c1enc,-, it lS still Comp.:.r-at1vely e;;pensive to fL\l.f.111 tr·,,::; 
energy demands of ~our sector. 

Dec1 s1 or.s: 

~5 Allocate scme portion of the Goods Avail2cle for-­
Investment to: 

Food Pr-eduction Capital Under Construct1or .:.~d 

Environmental Protection Cap1t~l Under C0Gstrwct1on. 

trie goo•js remain1r,q tor ir,vestmerit ir, tr.e ott-.e·- ;::,t-·,"::1c,:.J 
capital stocfs, 

- quality of t~e erJironment, 

- t~tal energ., requ1r-ements in the recion. 

- -rood prc·dL1ct1on is a c;,rod1.1ct ct: arable 1.:.nd (Constan"t .:.t liZ'IZllZl 
:-,ectaresJ, norm.al procuct1·J1tv of lar1d <corist,:.-,t c:.t 1.~5 1~, 

tt-115 ... 12r~1on o~ tt-.e me·: el!, tt-1e multiplier or1 prod•-•ct.·::,r, "r'='m 
char1ges in t:-.e pop_1lat1or1 s per c21p1ta -rood cc,r·s1_.,T1pt1or, -1·::.-, 
t he- 1 a st c ·1 c : ,;;. t o ': ;-, i s on e I • 4 , - 1. :;, ) , q L1 a 1 i t • ,::, + t :-, e En .,1 i r ·=, r, -
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me-r.t (~ - i; 

FP = L * C * CMOP * QE * LO~FC 

The consumptio, multipli2r on food product1cn is snown in 
F1,:iure 7. 

- ~he quality of the environment is a le~el, ranging from~ to l. 
:t is governed both by regeneration and degeneration whose be­
haviors are described below. 

- 7~e land output multiplier from food capital jepends on the 
ratio of active food production capital to agricultural area. 
A~t1~e food production capital is the product of currently 
pro1uc1ng capital and the capacity utilization factor +er food 
capital during the c~cle. Energy shortages will reduce the 
effect1 ~e food production capital during each cvcle that the 
energv sector does not allocate as much energy to food produc­
tion as would be required for full operation of the capital 
stock. ln this cas~ the capacity utilization factor will be 
less than one, and the food output will be correspondingly 
reduced. The relationship is shown in Figure 8. 

- The energy required to support food production is the product 
of food production capital, normal energy use 1a constant equal 
to '.:.5 in this verslon o.f= the model), .:1nd the energJ cc0 nsL11T10-
t1on m~lt1plier Cwhich ranges from~-~ - 1.~l. 

- The env1ronment is degenerated bv energy production capital, 
goods production cap1tal, and food production capital. The 
negative influences of these capital stoc~s can be offset bJ 
:nvestments in enJironmental protection capital. Each unit o~ 

environmental protection capital will offset the impact o+ 3.i 
units of production capital. The relationship governing degen­
eration is shown in Figure 9. Note that food production 
capital and goods production capital are mult1pl1ed by their 
respect1~e capacity ut1li=ation factors <indicated by% in 
F1gL,re 9) t·:J determine their imc;act on the environment. n·.1s 
s1mplv ind1c3tes that if energy shortage~ prevent some produc­
tion capital from being used during one cvcle, the unused 
capital does not affect the environment durlng that cycle. 

- The en~ironment can regenerate itsel~. The annual percent 
r~qener.:1t1on depends on the current qual:t~ of the env1rcnme~t. 
which ranges from a to 1. The relat1onsh1p is dep1ct~d 1n 
~1gure l~. Note, wnen qual1tv of en~ironment equals either ~ 

~r 1, there is no regeneration. 
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-~e l:fe~:,ne cf food praduct1~n caoital is :5 ~ears, an~ ~~e 

:1fet1rne of environmental protection capital is:~ vears. T~us 

on2-f1ftn of tne food capital and one-sixth of tne ~nv1ron­
rnental capital stoc~ is removed from or~duct1on at the end of 
each cvcle, after the production for that cvcle has been 
calculated. 
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GOODS PRODUCTION AND HUMAN SERVICES 
STRATEGEM-1: S.OLE DESCRIPTION 

SECTOR 

Goa:: V~ur =~1nc1oal obJective lS to oroduce su+f:c1ent 
~Ge~~ t~ s~tisfJ the consumot1on needs of th~ oopulat1on, tne 
:-.estme~t neecs of tne economv, and the reouirements for e.~or~ 
:nccme from ~oods. iO~ should also raise the ~ealth and 
e~ucat:on sta~dards of t~e population lwh1ch will help reduce t~e 
birth rate• bv in~esting in human services cap1t~l. 

In:t1a: Ccnd:tions: Froductiv1ty of the labor force \5 low. 
a::.c.i_,t lil1Jt,..., of wr-.at could be att~nned by rT'a:'.imL1m investment in 
~oods proouct1on cacital anc human services cac1tal. Your 
-eg1on's labor force is no~ receiving a very high standard o~ 
:1v1ng - that is, the goods allocated for the population during 
t~e previous cvcle were low. They equalled only: per person per 
• :=:ar- ( ~ 5 ls tr-.e ma:: i mL1m pc.ssi bl el • Si m11ar1 v, r,L1mc.n services 
~ea:t~ a~d educ;;t1on1 are c.lso low. Prese~tl~ the ratio of 

~.\.:mar, set-.,,i·=es cap1tc.l tc popL1la'(ic·n i·:; only .::: . .:S; a mc.,,1•T1L1il1 .::,f 

:c := pc·ss:i.Jle. 

Dec1s1ons: 

#5 Allocate some portion of the Goods A~~ilable for 
Investment ta: 

- ~·:JOdS F"roduct1.:r,· Capital Under Construc.tieor. a'"d 

- ~uma~ Ser~ices Capital Under Construction. 

- ~he amount of goods a~~1lable for investment 1n the ot~~­
~hys. cal =apita! stoc~s, 

- the requ:rements for energy ~Y the region, 

The productlor of a::iods each c~cle is the product o• t~e l~bo­
+·=·r,:e 1::5~: 01: tr,;::. ~ .. :;,p•_1lc:.tionJ. tr•e normal prod•.1ct.1.11t'1 of ~.;;t.:·r 

a const.:;,r.t 1. ~':.5 i,-, tr.is •E·r-s1on of tr•E m·:JCel i, a mL1!:1pl ·,er 
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:.'-~:: -e~:~:'t5 c:-1ar·qes :r1 eoe..-;::a;::,1ta cc.nsLe1r.pt1::i,... :::i..: q.:·c .. ::is ::.e-:,...:;.e.-. 
~ ~st c" c l e 2nd tr. l s c . c : e- ' • ..l - l . ~ ! , t :-> e l .=. b •:::Jr :::i L'. ": p u-:. m L'. l 't i -

~l:er- ,;,-om hum.;.r. ser-.11ces c,;.oit.?.l •1 - SJ 

m :_, : ~ : = : 1 e ~ 1- r- ·=1 m ~ ="=' d s c .:.. C' j. t a l ' l - : 0 ) . 

-.... -
! It:' 

3F = L * C ~ :MOF * LOMHS * LD~GC 

Reauced consumption of g~ods per capita from one c1cle to 'tre 
ne~t will lower the productivity of tne labor +orce in the 
good: s2ctor-. The mL•lt1pl1er r-anges from .4 to 1.~, arid it is 

shown i~ Figure 11. 

The labor output mult1pl1er ~rem human se,...v:ces cap:tal depends 
on the ratio of human ser~ices capital tc t~e tc'tal populat1~n. 
T~~ relationship is :;hown in Figure i:. 

The labor output mw!tiplier from goods oroduct10G capital 
depends on the rat1c of active goods production ca:ita! 1the 
act1...1a: st·:::i-=~ of capital 1nL1ltiplied t:y tre c.:.oacit~ ut1li::;t1on 
~actorl to tr.e labor force. The rel.:.tionsr1ip is 5>-,own in 

;::l;)Llr'"'2 t:::. 
If the,...e are energi shortages, the active goods pr~dwction 
capital during the cycle will be reduced, and out=ut will bE 
:orr@spord1ngly lower. The capacity ut1l1:at1on ~2ctor ishown 
~t % in Figure 131 is simply t~2 ratio of 2n2rgy a::ocated to 
goods production dur.ng the cy~le and energy requ1rec ~or ful: 
production of the capital stock. Capacity util1:2tior ma~ 
range between~ and 1.1. 

- The aver~ge lifetime of goods proouction c2:1tal :s :s .~?rs. 
and t~e iverage lifetime of huffian services capital is 4S ye.:.~s. 
Thus one-~14th of the goods production cap1t2l stcc~ and one­
ninth of the human services capital steel a-e removed +rom pro­
ducing ~2p1tal at the end o' each c1cle 2f~er th& c~cle s 
production ~~s :~en c2lcul~~ed. 
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INTERNATIONAL FINANCE, EXPORTS, IMPORTS, AND DEBT SECTOR 
STRATEGEM-1~ ROLE DESCRIPTIONS 

Gae.:: Ycu handle the region's foreign trade. \au convert 
e::pcr--ts i;-.t.·:· their- .-nonev eqL:1"'ale;.t:, manc-ge its debt, a.-,d 
allocate monef ta imports. Y=ur obJect1ve is ta manage the 
country s trade, so that there are en~ugh qoods, energ"', 2nd food 
t~ attain satisfactory consumct1on and investment !evels, wn:le 
,:..c.·j1:«g Ltr.bearable •nter.:;>st oavments and prevent.1ng ser-ic·us 
eros:on in the terms of trade. 

I;-,1t1-:..l Con·jit1.:·ns: Yo1..1 :;tart 
e· pcr~able 'ood ~nd no debt to the 

with a slight 
l nter-nc:.t i or.al 

SLtrplus of 
t•an~ s. 't'·::.c.1r 

:;-~e~est rate is 1~ percent, much lower than tne return vow can 
2,;r;-, or. many i n\.estmer.ts i ,, prodLtcti ve r:e:.pi tal. 

Cec1s1ons: 

~6: Coll.:;>ct Foreign Aid, if any, and convert Energ~ for 
E ·pc.rt, ~c·od for E;:por':, and Gc:·ods 'or E.:ports ir1t·::. 
Me;r.ey ::. c'1lable for E.:parts. 

#7: &or-row mo-~v if you wish to prcv1d2 for greater imports, 
and if ywur- Ma;: i mLtlTr Loan is greater- tr.ar, 0. 

#8: Repay part cf vour- Debt if you wish to redLce inte~est 
c:harses ~nd lower :~~ price of impor-ts. 

#q: Al!ocate Ma~ev Available for- lmports ta o~E or mor-e o~ 
the three possible lmports: energ-, goods, and ~oo~. 

Tec:hnclogy imports are indicated on the bc~rd. but t~eJ 
are n0t ;-ormally act1~e in the game. 

Your acti~ns affect: 

tt-10::- a1ricn.1r1t a...: er.er,;. 
;-,e:'t cycle, 

- t 1-1E- ii11:t--!r-.;ost r-at'=", !1ence the ir1te~.:-st cr-1~1-,~.::s, p.:.:.j ~ri 

1our region's debt, and 

- the price of pur~hased energy, food, ~nd goods. 

- ~ or r: i 1--; r- ~ :.. j l s ,._.. , E: 

th~ gamE operat~r. 
c·g-:-ro1_1s 11-r~ut ":o trie qc:-1ne. 1J.;."':.;.r-tr·1r1

.; .. -

7Jp1call~ t~ere iS no foreign -:..i~. 
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~::it.?: ~ G·=rt;. C4.-e 2'~'-==-r-~.i:=1ed o-.1er ~oout tt-ir~= c.,,c~es t.::· ::1et2~m1rie 
·=0r m2· imum ~eo~ an~ vo0r interest rate. 

2.bove - 7he ~erms ei+ t-ac~ will deteriorate, l; vour debt rises 
2~eraqe e·por~~- The import price of ~cod and goods is 
mallJ l. l. The normal price cf energy imports 1s l.iZl. 
p1-1ces .::.re m1_,:t1;:-l1e,j b~ trie impart pr1c:e mLtlt1plier wh1c~1 
._;rows tram 1 - : , l f the rc;ot i o of <.'lverage debt to e:; pc;rt s r l ses 
to 5. The relat1ansh1p go~ern1ng the price multiplier on 
i:np·:Jrts is sr,.:Jwn in Pigw-e 14. Ari OFEC 011 embargo ma-. also C·e 
ac:tiJated to raise c1l prices permanentlv: normally this fac:tor 
is not employed in the game. 

- You may not increase 1our debt w1tr new loans, if the curre~t 
debt is greater tl'"'·an y:Jur region's average e::ports. Of coL'.rse 
vOL.r'· debt may r l :;e above average e:: pc, rt s ~ 1.,. voL1r e:; ports f .;1l l 

or if interest charges accumulate. 

The interest -ate paid on your debt e~=h cycle depends on the 
ratio C:•t .:.ver"'agE e-.ports to dEbt: it r-~ses fr"am tiZJ:~ per- . .1ea,.. 
<that is 5~% per cyc:lel to :~% per year, if debt rises t~ S 
times the aver-age e·:pcrts. The ,-elc;o.tiy-,ship is shown l' Fi·:;;1_1rE 

15. 

Imported materials ar~ ~ot available fer 
during which money is allocated to them. 
the steels cf availac:e food, goods, an~ 
begi~ni~g of the ne~t cyc:le. 

use in the period 
They first shaw up 

energy at the 
i r, 

- If you :iave e:.:cess mone·,r, ycu can "repay" mc,re debt ti-,ar. yC:"-' 
actuall,r ewe. In :hat case you will earn int~rest on the loan 
at the preva1l1ng rate. 

PLEASE NOTE: If vo1_1r deot rises above :1: of 
tota.1 prodL1ct, apprc·: i mate~ here by the SLtm 
a-~:lable, total goods ava:lable, and total 
thE game operator will act on behalf of the 
and sei=e 1~% of your tota~ goods availablE 
ne: t c:vcle. 

your reg i c·r• · s 
of total toad 
ene~gy available, 
IMF to i nter·•ene 
at the sta-t of the 



;JKICE r1UL T. 
ON IMPORTS 

INTERESi 
RATE 

- 66 -

-
IN~EPNATIONAL SECTOR TA8LES 

Figure 6 14: MY 
·-------------·--·······-·····--······---···--······-····-···· 

/ 

:~ --=~----- ···--~-2~~~ 
/ 1 .0 ..,__..__.._.__._ •. ________________ .... _ ............ ··-·---

20 

0 .8 ··-··----------·- ----·· ··-······---·-······-·-····-·-······-·------

O.f> -------

0.4 ·----------···----· ·--------·----·-··-····-····-··----······--·······-··--

0 .2 ---·-------·--·-··---------····---·-·····-···-·--··············••"·-·-········"'" 

o.o+--~---~--~--~--~--~--~--~---------o 02 OA 0.6 0.8 1.2 1.4 1.6 1.8 2 

DEBT I AVERAGE EXPORTS 

Figure _. 15: IY 

0.20 -- -----------··-··-·····-······--·····• .---
0.16 

0.16 

0 14 

0 .08 ---····-····-··--·-····-···---··----------------····-····-···································-············· 

0 06 ·······---·--····-· -·----------·--------··-······-----············-··-····· ························ 

0 .04 -·-·-------·------·····--------------- ----··-·· .... -····-···----- ----------·· ..... . 

() 02 ---····-····-····----·--·---------............ -. - .. ······- --·-···-·--···---····-·· .............. . 

0.00 
0 0 .2 0 4 0 0 0 8 1 .2 1 4 t 6 1 .8 2 

DEBT I/.. VE PAGE EXPORTS 



POPULATION &. t-iOUSEHOLD CONSUMPT I ON1 STRATEC3EM-1• 1/9/84 

·······································1········1········r········1········1········1········1········1········1········1········1····· VEAF<S 0-4 :>-9. 10-14 l~-19 2Ct-24 25-29 30-34 35-39 40-44 4:';-49 Hi Ee 
••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Y! llfil_~!; !;_! µ!i'.Ji _fil_UCt'& 

P01 I f'Of"ULATION 1········1········1········1········1········1········1········1········1········i········ 
POa~ TOTAL FOOD AVAILA~LE . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... " . . . . . . . . . . . . . . .. . . ....... 

If ro111 Food h1port• I. Food 
Production laat 5 Y"'aral 

P013 lOTAL GOODS AVA1LA0LE t········t········t········t········t········t········t··························•········ lfro111 r>oc:·<I& Import• I. Goods 
Product lo.-~ l11at 5 year•) 

USE[\,ll. INFORMl\TJON 

P014 FOOD PER CAF'llA t········t········t········t········t········t········t········t········•················· Cper year, la•t cycle I 

P015 ANNUAL DEATHS PER I OCIO t········t········t········t········t········t········t········t········•················· (p.,.r v••r, 1 .... t cycle) 

P016 GOODS PER CAPITA t· ...... · t· ••••••• t·· ...... t•• ..... • t·· .. ···· t····· ... t• ••••••• t••• •••••••••••••• •·· •••••• 
tp"'r vr•r, last cycllfl 

P017 HUMAN SERVICES CAPITAL PER 

j········j········j········j········j········j········j········j········j········ j········ 1·····1 IT• CAPITA C) A!lt cycl"'I ·-J 

P018 ANNUAL BIRlHS PER 1000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 
lp•r y•ar, last cyclel 

•• 1 
~~(CAT~30lAL FOOD AVAILABLE• 

f' 1. l FOOD FOR POPULATION 1········1········1········1········t·················1········1······••i••••••••i········ 
ltotal for thl• :5 ye•r•I 

Pll2 FOOD FOR EXPORT 1 · ..•... ·.1 · ...... · 1 · ...... · 1 · ...... · 1 · ...... · 1 · ...... · 1 · ...... · 1 · ...... · 1 · ...... · 1 · ....... 
.... :z 
~LOCfH~ IQT~ GOODS A'il8ILAfil.f;1 

r11~ GOODS FOR POPULATION •················•f••••••••f••• .. •••·f·····•••f••••••••f••······f••••······················ 
ctotal for thl • :5 years I 

Pl14 OOOllS AVAILAflLE FOR IN\IESH1ENT t········t········t········t········t········t········t········t········t················· ttotal for th l s :5 year s I 

r 1 a :5 GOODS FOR EXPORT L. · · · · · · · 1 · · · · · · · · l" · · · · · · · 1 · · · · · · · · l · · · · · · · · 1 · · · · · · · · l · · • · · · · · 1 · · · · · · · · 1 · · · · · · · · 1 · · · · · · · · ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t:l 
]> 
-j 

l> 

UJ 
I 
fTl 
l'l 
-i 
U1 



&-­..., 

FNE:Rfc;V rnnDLJCT':XDN Sc 
••••••••••••••••••••••••••••••••••••••• 

Y[ARS 
••••••••••••••••••••••••••••••••••••••• 
'ff!UR_Sm!JR'S SI!JCKS 

E.01 l 

£012 

E01:J 

E0:4 

E015 

E01b 

E0:7 

E.Nl'huY H:ODUCT ION CAPITAL a 
Depreciation 

NeM EP C"pllal 

Producing C"pltal Stock 

ENERGY EFFICIENCY CAPITALa 
Dl'preclatlon 

NeM EE Cap& tal 

Producing Capital Stock 

TOTAL ENERGY AVAILA~LE 
(fro• Energy Imports + En­
ergy Froductlon laat 5 y•ara> 
+ c.-., ··t .:«-•r) 

VSEF!.A. INFORMATION 

EO:O 

E01'l 

ENERGY REQUIRED PER UNIT OF 
GOODS FOR POPULATION 

ENERGY FOR f'OPULAT ION 
llaat 5 yir,.r•I 

E01 lO ENE.Ali\' COHSUHrTIOK 11ULTIFIEI 

E01ll ENERGY TO OPERATE ONE FOOD 

ENERGY EFF:XCXENCV: 
•••••••• 

(•-4 

•••••••• 
•••••••• 

~-9. 

•••••••• 
•••••••• •••••••• 
10-14 l~-19 

•••••••• •••••••• 

STl"-tf-\ l-EGEM- 1 • 1/9/84 
•••••••• •••••••• •••••••• •••••••• •••••••• ••I I• a a I 
::!(•-24 :?~-29 JO-J4 ::0:5-J9 40-'14 45-4'1 
•••••••• •••••••• ......... •••••••• •••••••• . . .. . .. .. 

·················t••••••••t•• .. •••••4••··· .. ·········•·4· ... ····••4••••••••4•················ 

••••••••t••••••.,•t••••••••f:•••••a•,.4•••••'"••4••••• .. •••••••••••4'•••••••••r•••••.,•I•••••••• 

······••4••••••••f••••••••f••••••••4••••"•····················4••••••···················· 

•• ~ ............................. t••••·····································•••4••••••••il••······ 

....................................................... 4 ................................................ . 

................................................................................................ 

............................. t ....................................... 4 .......................... . 

•••••.,•&t••••••••t••e•••••t••••••••t••••••••l••••••••••••••••••••••••••<I•••••••• ........ 
I 

•••••••• ii •••• •••• 

••••••••4••••••••f•••••'•••li••••••..,•f••••,.•••f••••••••il••••••••4••••••••4••••••••••••••••• 

PROD. CAPITAL UNIT Cf or :5 yrsl t., •••••• t, ••• ,,,. t • ••• • • • • t, • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • •· • • • • • • • • • • • • • • • • 

EU117 ENERGY F;EQUIRED FOR FULL USE 
OF FOOD l'ROOUCTION C:ttPITAL 
ltotal for thla :5 yearal 

E0rl3 ENERGY TO OPERATE ONE GOODS 

........................ ., •••• t ............................ 4 ..................................... . 

f'ROD. CAP 11 AL UN 11 If or 5 yr•> 1 •••••••• 1 •••••••• i •••••••• t. • • • • • • • i • • • • • • • • 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

E0114 ENERGY REOUlRED FOR FULL USE 
OF GOODS PRODUCTION CAPITAL 
!total for thl& ~ y•Arsl 

EOa15 

E01 lb 

TOTAL ENERGY REOUIRED FOR 
PRODUCTION lthls 5 yiraral 

AVERl\GE ENERGY FAOM ONE .UNIT 
OF ENERG~ PRODUCTION CAPITAL 

lfor this ~ Y•"r•> 

EOr 17 ENERIW f"RODUCT I ON nn s 5 YEl\RS 
IAvall~blir In n@r.t cyclel 

Lil: •II ENERGY E XPOnT& 11 •• t 5 yirar •I 

...................................... ~ ........................................ 4 .............. ~··· 

......... . ...... . ..... .. 

····~·····················'······••#••·························· .. ························ 

·······~"······••.\••••····"········"··························•········•················· 

f01t'I ENf:RGV JMf·orns Ha .. t 5 ye .. r!ll ~ .•• ., ..• ! ....... . 
···········••&••••······························l .•...•.• 

. ....... . 
········~········ ••••••••••••••••• a•• II ' II , ......... , .. .. , ' ...... . . . " ........ 

.~:· ;~j 

·····1 

... ., " ... 

O' 
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1:c l'-l•:O:RC"iV PROOLJCT I 01'1 ~ ENERGY EFF IC:: I ENC::V: STRATEGE,....1-1,. 1 /9/BLl .......................................... 
YLr.n'..i 

....... 11·•······························ 
It:::': 

A~LQ~8_J_E TQl~L ENERGY AVAILA~L~t 

L I : l r fkf'-l;', I· 0" ,. or I:: (\ 1 l llM 

1equ""l" EO:U" GUOI>!> FOh 
f lJI lit.AT JIJUI 

t I:.· Ftlt:liGY fUh EXF'Ol~I 

l I:. UICf..llY CARl,[ED TO Nl:XT CYCLE 

~ I: ·1 l llEl>GV AVA ILAF•LE Fon PFOlllJCT ION 
I l "ta I I or th I ,. :'· y E! ... ,. i; ) 

It .o.'l 

!IL_l,.,,.~Cf\ TF. ENERGY AVAIL. f OR PRODUCT ION1 

[l:~~ l:NH<G'( FC1h f'llnll 11 .. mut:TION 
ltot,,l lur· this 5 yRarsl 

F ( : h 1:rn: '" ;y FOil GOODS r f<ilPI •rT I ON 
ltnt""l 100· th1'i ::, ve.-i·sl .. :~. 

l\J_.L_UUHE GOODS AYAlL, FOR INVESJNEtH1 

1 I: / I tlff,GY fliO(\llCT llJN CAP! lAL 
UllPEh CUN:> I hUCT lOtl 

Ii :I' I r11r,,;1 EFFICIENCY CAf'llAL 

•••••••• •••••••• ••••*•••.+••·················· 
111-4 5-9 l~·-14 l :::,- t '1 2111-24 

~······· •••••••• ·····•••k·•••········~········ 

• ., • • ,. • • ' ' • • • • • • • • lo • • • • • • " •I• • • • • • • • • • • • 

..... , .. 

• • • • • • • • " • • • • • • • • " • • • • • • ' •I• • • • • • • • • • • • 

• • • • • • • • I • • • • • • • • ~ " • • • • • • l If" • " • • ., • • • • • • 

.......................................... 

..... , l ....... . llfH)LR CON'.i rriur: l I IJIJ •••••••• .... . . . ~ .. • • a• I•• a• a I I I I a 41 It a It a•• It•• I•• It a a* I• 4 a a• I *•a•* I•• •••••••• ......... .. . . .. .. .. ...... 

. . . .. .. . . . 
25-29 

•••••t•• 
I 

W• II•• 1·•1t 

.......... 
>lll-~4 

• * ........ . 

........ ~ .. 

·····~··~···•~t••1············· 
::-5··>9 \ l\~)-44 ·1::.-"" l•" ~·" 

········~··•••t••······~· .... 
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FOOD PAUDLJC::TJ:ON a. ENVXRCJNMENTAL PROTECT X ONa STRATEGEM-1 • 1/9/84 
••••••••••••••••••••••••••••••••••••••• •••••••• •••••••• •••••••• •••••••• •••••••• • ••••••• ········1········1········1········1·····1 YEARS 0-4 5··9. 10-14 l :S- l 9 20-24 25-29 30-34 3:5-39 40-44 4:5-49 j'u r:11 1 •••••••••••••••••••••••••••••••••••••r• •••••••• ......... •••••••• •••••••• • ••••••• . ......... • •••••••••••••••••••••••••••••••••••• 
Y.._OUR S~CTOfJ'S STOCKS 

rooo PRODUCTION CAPITAL 
F01l Oe~rect~tton . . . . . . . . . . . . . . . . . . . . . . . . . _. ...... . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . ........ 
F012 New FP Caplt .. a . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ....... ........ . ...... · j · ....... . ....... . ........ 
F013 Producing c .. pttal Stacie . . . . . . . . . . . . . . . . . ....... . . . . . . . . . . . . . . . .. . ....... . . . . . . . . . ....... . ....... . .... ~ .. 

ENVIRONMENTAL PROTFCTION CAPITAL 
F014 Depreciation i•• •• ..... "I• ••••••• i• ••••••• t• ••••••• i• • ................ i• ••••••• t• ••••••• .C• ................. 

F01~ New EP c .. pltal J········1········r·······1········1·····-··1···-·-··1······-·r···-···r·······J········ 
Fth6 ProducinQ c .. p•t•I Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. ....... 
\l§.EflJL I NFOAMA T H!H 

F017 QUALITY OF THE ENVIRONMENT ........ 

::::::::·::·:::::]:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

tthl• q1cl,.> 

F01B RATIO OF FOOD PRODUCTION CAPITAL 
TO AGRICULTURAL LAND AREA ......... 
tthl• cycl•l 

.•.•.• ~.~ ••.••..• J ..•.••.. J ..••.••. J .•...••• J ••.•.••. J .•••...• J ..•..... I I ·-J 
0 

F01~ EXPECTED FOOD PRODUCTION . . . . . . . . ........ 
ttot•I this ~year•, if 
en,.rQv l• avallablel 

F01lO CAPACITY UTILIZATION ... " ................................................................................................ 
c • ••t cycl•l 

FC11ll FOOD PRODUCTION Cl••t 5 v••r•l •••• Cl ............................................................................... ~ ..................... 

F01 l2 FCIOD EKPORTS Cl ••t :5 Y••r•l 41••&~••••4••••••••41••••••••4••••••••l•••••,.••••••••••••••••••••4••••••••"••••••••4•••••••• 

F01l3 FOOD IMPORTS Cl••t 5 v••r-•> l••••••••4••••••••'••••••••4••••••••l•11••&•••<l••••••••4I•••••••• •••••••••"'••••••••••••••••• 

~ 

f\l._Lfil;~DS AVAIL. [OR IH':.'lii~I~!il• 

Fii l FOOD r ~>'lUCl ION CAPITAL 
UNDER CONSTRUCTION 1 .......................................................... 4 ................... , .................. 

Fla 
2 

EN~:;~~=~N~~~E:R~~~~~~TION 1 · • • • • •. · 1 · • • • • • • · 1·• 0
• .. 

0 ·1 · • • • • .. · 1 · • • • • • • · 1 · • • • • •' · 1 • • • •'•' • · 1 · • • •' • • · 1 · • • • • • • • r. • .. • • • 
•••••••••··•••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••• 1 ••••• 



~uuus PRDDLJCTXON ~ t~Lil1AN ' ....•.•...•..••..•..•....••.•.•..•...•• , ....... . 
YEARS 0-4 

SERVICESi STRA"l"EGEM-1"' 1 /9/84 

········r········1········r········r········r········r··· 1 ~··· ~-Y. 10-14 1~-19 2(•-24 25-2Y 30-34 35-..>'I ~t!~~···1~~!~~···r~:·~~ 
·······································t········t·········1········t••••••••i••••••••i••••••••t••••••••i••······1········1••••••••t••••• yuuR s~~R·s STOCKS 

GOal 

601:.! 

G01:S 

GOa4 

GOa5 

GOt6 

CUODS PRODUCTION CAPITAL 
Deprecl•tlon 

New GP c .. pll•I 

Producing c .. pll•l Stock 

HUMAN SERVICES CAPITAL 
Deprecl•tlon 

Ne,. HS c .. pll•I 

Producing C•pll•l Stock 

USEFUL INFORMATION 

G017 

G01B 

G019 

GOODS PRODUCTION CAPl­
TAL/LA~ORER llhl• cyclel 

LA~OR OUTPUT MULT. FRON GPC 
lthl• cycle) 

lluMAN SERVICES CAPITAL/PERSON 
lthia cyclel 

~ualO LA~OR OUTPUT MULT. FRON HSC 

GCu 6 l CAPACITY UTILIZATION 
ll ••t cyclel 

GO:I~ GOODS PRODUCTION ll•~l 5 ye•r•I 

60al:S GOODS EXPORTS ll••l 5 ye•r•> 

G0al4 GOODS IMPORTS 11 .. •t 5 ye•ra) 

G0115 EXPECTED GOODS PRODUCTION 
ltol•I thi• ~ ye•r•, lf 
ener9y I• •v•ll•ble) 

G01l6 TOTAL u.iODS AVAILASLE 
lfor consu~ptlon + lnve•t­
~enl lhl• 5 ve•r•> 

G0al7 TOTAL DEPRECIATION 
l•t end of thl• cycle) 

··~ flU.DCOTE GOODS AVAIL. FOB INVE6TnENT1 

GI 1 l 

6112 

GOODS PRODUCTION CAPITAL 
UNulH CONSTRUCTION 

HUMAN SEl<V ICES CA,> IT AL 
.... uu.i l:•lt15TRUC, 1 ON 

..................................... 4 ................................................ , •••••••• 

.................................................................... f .................. 4 • ••••••• 

............................ 4 .................. 4 .............................................. . 

••••••••t••••••••4•••••"••f••••••••f••••••••t••••••••4•••••••• t••• ••••• .. ••••••••4•••••••• 

.................. 4 • ........................................................ 4 ................. . 

................................................. 111 ............................................... . 

••••••••4••••••••4•······· .. ······••t••••••••t••••••••f••••••••t••······"······•·4•••····· 

..................................................................... t ........................... . 

!_!••••··~······························'···············••4••·································~········'··························~····· ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· 
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XNTEANATXONAL FXNANCEa EXPORTS• XMPOATB. &c DEBT1 STRATEGEM-1. 1/9/84 ••••••••••••••••••••••••••••••••••••••• 
YEARS 

··········-···························· 
r.ml!.LlitCTDB' 5 ST.Qkti 

101 l DEBT <.at at•rt of tin• cycl•l 

W!EF YL._}f'4£QRMAI.J.!lli 

l0a2 INTEnEST RATE Cthl• cyclal 

10•3 PRICE MULTlf _JER FOR IMPORTS 

1014 INTEREST CHARGES Cl ••t :5 v••r•) 

101 :5 MAXIMUM LOAN Cthl• cycle) 

101 b FRICE OF IMPORTED ENERGY 

1017 PRICE OF IMPORTED GOODS 

1018 PRICE OF IMPORTED FOOD 

··~ SELL EXPQRTS AND RECEIVE AID 

111 l 

11.,t2 

11•3 

1114 

•• 7" 

MONEY FROM FOREIGN AID 

MONEY FROM ENERGY FOR EXPORT 

~ONEY FROM GOODS FOR EXPORT 

MONEY FRliM FOOD FOR EXPORT 

~DE ON LOANS• 

ll 1:5 NEW LOANS 

UB 
~~IDE ON REPAY~ 

I la A REPAYMENTS 

tt9 
m .. ux:aJE MONEY AVAILABLE FOR Jr1PORJ61 

1117 

ll 1 e 

MONEY AVAILA~LE FOR IMPORTS 

MONEY FOR TECHNOLOGY 
Cnot l~pl•~•ntedl 

Ila~ MONEY FOR ENERGY IMPORTS 

llalO MONEY FOR GOODS IMPORTS 

I l 1 l l tlONE Y FOR FOOD I f1PORTS 

•••••••• 
0-4 

•••••••• 
•••••••• 

~-9. 

•••••••• 

. ....... . 
l0-14 t:••····· 

········1········ I ~-19 2C•-24 

•••••••• •••••••• 
········1········1········1········ 2~-29 30-34 3~-39 40-44 

•••••••• •••••••• •••••••• •••••••• 
········r····· 4:'.;-49 th Eq 

•••••••• ••••• 

••••••11•4••••••••4••••••••f•,.•••••·•••••••••<l••••••••4•••••••••••••••••<ll•• .. •••••••••••••• 

••••• ., ... ., ........ •••••••••••o.,;e.,.e•""•l••••••••4"••••••• f••••••••f•••••••• (••••••••C•••••••• 

..................................... 4 ............................................. 4 •••••••• 

.............................................................................................. 

................................................................................................ 
••••••••4••••••••f••••••••f.••••••••.t••••o•••.t••••••••f••••••••f••••••••f••••••••f•••••••• 

........ J ........ J •••••••• 
~not i"'Pl•m•ntedl 

••••••••••••••••••••••••••••••••••••••• , •••••••• , •••••••• 1 •••••••••••••••••••••••••• ~ •••••••• , ••••••••••••••••• ~·················i·-··· 
~ 
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- 73 -

SAMPLE SCORE SHEET 

I sometimes use a 1 meter square version of the following 
sheet to show all teams their relative performance during the 
game. Data •ar recording on this sheet are provided by the ~um­
m:.ry scr•rE sr.eet pt-inted c•ut at tt-,;:- end of eact-1 rc . ._1nd. 

~ TEAM SCORES < 
IU CYCLE ... 

INDICES 
I 

10 . 20 
I 30 . 40 

I 

·-

I 

I 

50 

--

·-

-



-I 
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GUIDE TO DEBRIEFING 

T~e :~-b~ minutes sce~t debr:ef1ng the gamE are e53e~t:~l 1• 
:ne part1c1c2r:3 are tG ta~e away anv lessons that will be of 
-.:-1.;.·.,,~rrc~ t.u t'-,em bac~ :--, tne1r ·:Jwr: 01--'.Jari1=c-.t1or1s .. Tt-1·? i.'J~ec:s·=-

+,=:·-rp 1:1+ th.::- deDr-:e~i::q ·:epends Dn r:he ~i::e cf tl-1~ g"""oup, t~:~ 

l e 11 g t h -:i 1" t i me a v ,:.. i l :?. b l e , an d t 1""1 e e:: t en t t o .. in i c n tr-, e 1 es so r, s :i ,­

tr, e g.:=.,T•E w:ll be br·:iu91""1 t out in S1-lt·seqL1ent c~1..1.r:;e .r,cit~·r1c:>.ls ... 
a~y event, however, :ne purpose cf dEbr1ef1ng ~s to: 

]"ve plaver= trie oppcrtL.tnlt'r •:>=· "L1nw1r,.j" ..:,~orr. :he 
~ens:Gn cf t~e g~me, 

:::p .e .:i.11 pl ayer-s an oppc·r-tLin1 ty to e.:press c.r:· ... 
oe~sonal feelings and ao1n1ons they ~ave from the 
p: Co :I , 

- teach e.:=.ch plaver about the gen~ral qw1c~:1nes, 

heur-1st1cs, or principles 3he o~ others in the gamG 
used as the basis for succes3fw. decisic~rn2~1nq 

wi th1 r, the game, 

- t&ach each player abo~t the serious errors re c~ t~e 

others in the game committed during the play, 

dem-:ins~rate t~at the game model sh~res many 
essential fe~tures with the r-eal-w0rld system, 

suggest tha~ the ~e~s to success in plav1n9 the game 
th~refore al30 have pctent1al utility icr actual 
decisions that g~vern lona-term econorn1c Oe-alo~rnent 

arid r1at'-1r.:;l ,,..esoc."-ce productiv'it., 

help the participants decide what changes 1n ~heir 
d~y-by-day jec1s1ons are Just1f:e~ by the le~sons cf 
t~e game and secure from them a p~bli= =omm1tment ~o 

rna~1ng these ch~ng?s, and 

gi~e the operator constructi~e feedbac~ an the 
ocerat1on and the design of the g~m~. so t~at beth 
1T1 " ., b E i m :J r Ci - e j • 

~n e.:tr&mely imo~rtant c~rt of the debr1ef1ng 1s the list OT 

;,<:;i;;it-,ts t:-.at res._lt frc·m pla. 1 1ng tr,.;. game. t-e:c.w ~t-.::- ~1ste·::l 2 

,..,L..mber- c,f s,_,cr, 1 ris: ghts. 

E.: p w n.;:. r, t : .=;l ·~ r ·Ow t h ~ 1 p Ci p u 1 a t 1 on a r, d c .? p : -: a l e · r-, l t· l t :; i: 2 ,- t a i -

relatiorsh1os betweer each stoc~ ~nd its ?ssoc1ated r~~~ of 
11"'1·:,~ec<se - fc1r P-"amp~e. tr-,-:; e~fect ,::,.f ar.:wth r.ate ein 2 ;:,t.::ic· '=' 
do1_bl1r1c; :.:11'h? Ctt-.e ,·~c . ._10 1 ):-1q t~me i:-;1uc-:s :7::/·1~q,..-r:1wt:-.~: tor-
e~::..mpli;.~ -::~~ c?nnL1c-: Q~-u ... ,tr1 r-~t= dc·ubles t"""e 2;;s,~cl e:.t,-=-d ~ti: :L 
ln :4 yE2'.rs1. i:l.r11j -:i:t? ,:o:-1cec·t1_1al ar·d pl"""CtCt.~ :a..l d1f"2re;11.:e 
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The determinants and the magnitudes of a population's b1rt~ anc 
death rates pass througn certain characteristic phases during 
the course of tMe demograp~1c transition. 

Capital investments impose significant delays en the system; 
once placed in one sector, capital normalli cannot oe moved: 

an investment contin~es to impact on 
by degrading the e~v1ronment or 

once it is put in place, 
the svstem l~or e~ample, 
raising energy demands) 
:5-35 years or more. 

f·=·r the cap1t.;:..l 's -:Oull lifetime, often 

The cost of measures to protect the environment are generallv 
much lower if the measures are ta~en early before great damage 
has already been done. When the quality cf the environment in 
STRATEGEM-1 is still relatively high, the intrinsic regenera­
tiv~ capacity of the environment complements the efforts at 
restoration made through investments in environmental protec­
tion capital. But when environmental quality has slipped 
badly, most of the work of restoration must be done through 

e:: per1si ve capita 1 investments. 

There are several short-term versus long-term tradeoffs in the 
game. Investments in environmental protection do deprive the 
society of some immediate consumption, but they raise the level 
cf production from the food sector over the long term. Bv 
diverting goods to the population early in the game, invest­
ments are reduced and growth in output is lower than it might 
otherwise have been. However, early increments in the material 
standard of living lower population growth rates and mean that 
the total output 1n later periods need not be distributed among 

as m.;:.n:-- pe·-:iple. 

- Some environmental processes, for e~ample pollution of ground­
water, may involve enormous <:5-75 year> delavs, posing very 
d1'ficult problems of environmental management, since the• 
harmful conseouences of pollution must be borne for a lcng time 
after their level has grown high enough to st1m~late corrective 

actions. 

- A gap between what is needed and what is produced maJ be 
eliminated either by producing more or by needing less. For 
e:.ample, energy deficits mav be sc·lved tr1rOLtgr1 gre:i~er c:.mour.ts 
of energy rfrom imports or domestic production> or through 
investment in energv eff1c1encv me~~ures. The latter is 

ou1cler and cheaper. 

Reqen~ratlon of renewable resources involves several au1te 
gener-al 1-elat1.::1nships .;.morig grc•wti-,, fertilit", i-.arvest, death, 
the resource·s sus~a1nable yield, and its st2nd1nq stoc~ 1or 

p c-p 1_t l a~ i c·r1 ! • 
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;he mc-rg1nc.: procc.1ct1":ty of' in"estrnerts tvp1callv declines 
..i1th lncre.:os::.g intensity of e::oloitatic·n of a rEsour-ce. T~.e 
returns tc investments in food production cap1tc.l are h:gh at 
+irst, ~ut e~entually thef decline to levels that ma~E them 
~nec~~cm1c. Sim1~arly, though early allocations to energy 
,:-Lf:c12ncv c2pital ;::av high dividends, it is riot worthwhile t.o 
push t~e energy ccnsumpt1cn multiplier much below 0.4. 

The short-term results of a r-Eso~rce pol1cv m.:.y be opposite in 
d1rect1cn frc~ t~e :ong-term results cf that policy. Bv 
~eny:ng c2~ita! to e~v1rcnmEntal protection, more mav be 
invested in 2gr1culture. The r-esult is higher food procuct:on 
in the short term. However, the longer-term cons~quence is 
erosion cf env:ranmental quality and, therefore, reduced 
agr1cultur-al production. 

Interconnections among resources can often mean that measures 
talen to increase the utili=at1on of one resource will raise or 
lower the productivity of others. For example, capital 
invested to ra1se energy production can erode the quality cf 
the environment and thus reduce the productivity of the 
agricultur~l land. 

One must carefully consider the influence OT a capital stock's 
avErage 11feti .. 1e c.nd the cost of mc.1ntair.1ng it. Tr,e benefits 
associated ~1th a capital stoc~ typically depend on its 
magnitude; in contrast, the casts associated w1tn a capital 
stoc~ typ1c2llv d~pend on the rate at which investments flow 
into it. Consider, for e::ample, a capital stoc~ wit'"' lifetime 
of :~ years. To maintain the stock at !~~~ units req~ires an 
in~estment of 5~ units/year or ~SC/cycle. If the capital stock 
had an 2ver2ge lifetime of 5~ years it ~ould ta~e only =~ 
ur•1tslvear or 1~~ units per cycle tc. mc..~r.tain it at tr-iat 
consta1t level. 

Often 2. One must ~e carEfwl to weigh all costs of each policy. 
decision that seems quite attractive when v1ewEd onlv from tne 
pe~s~ecti~e of one sectar will be found to impose Eign1ficant 
costs on other sectors. For e~ample, it seems relatively 
ine:pensivie tc· achieve inct-eased gc·ads prodLlCt10~ thrC•L1gh 
investments in goads production capital. Bu~ each unit of 
gc•ds production capital imposes indirect costs on both the 
~~erg( ~nd th~ food sectors of the system. For each new un:t 
~~ goods production capital one must add add1t1onal energy 
production capital or energy efficiency capital. Further, each 
unit of gccds production capital imposes costs on tr-ie food 
sector. Either new in~estments must be made in environmen~al 
protecti~n or there will be losses in fo~d output bEcause of 
declining quality of the environment. 

- Some measures ma, actually b~ more productive than the~ appe2r, 
ju=:.t bec.=.us2 tr.ey r1?ve ir1dirEct ber1efits. Fc.r e· .:.mple, 
irvestments in human services capital jo not normally add to 
goods pr~duct1on as qu1c~ !y as do investment~ :n goods 
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production cac1tal. Ho~e~er, associated with adait1ons to 
goods cao1tal are the indirect costs listed Just atcve. Human 
ser~ices capital does net require additional energy and it dces 
not burden the environment. In addition, human serv1c2s 
capital investments help reduce the populatio~ qrowth rate, so 
that higher material standards can ultimately be achieved with 
lower tcta: output. 

The following conclusions are among those illustrated only 
by the model when energy depletion and technology imports have 
been activated in the model. 

Depletion of a nonrenewable resource generally ra:ses the 
inputs required to produce the next increment of cutout. 

Technological change can alter the precise timing and impact of 
c?.ny relationsh'-:.J mentioned above, but it c~nno-t perm.;i.nently 
eliminate any of them for any resource. 



- :-s -

MISCELLANEOUS REFLECTIONS ON THE GAME 

ThlS soace in the ~anual will be used in future eait1ons to 
summar:=e the questions, comments, and suggestions that are 
provide to me by those operating the game. I will record here, 
however, a few of mv own observations. 

STRATEGEM-1 is great fun to ~lay, and it is very satisfying 
to run it for a group of participants. The level of attention, 
e::citement, effort, and commL1n1c:at1on that takes place in a gr:i1..1p 
which is intent on the play exceed anything ever found in formal 
teaching situations. However, the operator must not settle Just 
for this pleasure associated with the play. If he does, the par­
ticipants w~ll have left with little more than a pleasant half 
day behind them. Great care must be tahen during the introduc­
tion and the debr•efing to relate the game to the participants' 
own problems and to help participants see what concrete implica­
tions the game's lessons have for their awn actions. This t3~es 
constant attention and careful e~per1mentat1on to achieve. 

Manv potential operators h~ve suggested ch~nges in the game. 
These invariably ma~e it more realistic, but also more compli­
cated. Perhaps these changes will ma~e it possible to base more 
lessons on the game, but I already find it difficult in the time 
r1ormal l y a ,1a11 able for debr1 ef i ng to e:: tract all the lessons tr·, at 
are already embedded in STRATEGEM-1, and participants accept tne 
game as quite realistic without further elaboration. Thus I 
thin~ users of STRATEGEM-1 should use the game lQ its present 
form f,::;r a do=en times or more befc1re 2ttempt1ng to "improve" it. 

A common suggestion is to develop some sort of decision 
swpport s~stem that pl2ye~s could use on the com~~ter to thin~ 
tr1rOL1gh ti-,e best decis1on during tl-1e game. Tt-,1s, of co1.1rse, 
totallv changes the purpose. Pla~ers would quit ta~ing respcn­
s1~1litv for the results and would 11~elv not become so person-
211~ engaged in the play. 
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LISTING OF THE COMPUTER PROGRAMME 

REM STRATEGEM-I.C 2119/85 
REM ENERGY/ENVIRONMENT GAME 
REM THE MEADOWS ~ TOTH 

PROGRAM FOR NEC PC-820lA 
SCJ;'EEN 0,0: CLS 
:NPUT "ENTER THE NUMBER OF COUNTRIES•";K 
DIM QY(lll,DY<ll>,BY<lll,IYClll,Zt2: >,EY<lll,OY<lll 
DIM WY< 1 l > , VY< 11 > , LY C 11 l , RY< 11 l , NY ( 11 > , MY< 11 > , PY C 11 l , FY C 11 l 
DIM J X < 21 l , JS (: 1 l , IC ( 6 l , CY ( 11 l , Y 1 C 11 l , Y2 ( l ~ l , Y3 < l l l , Y 4 C 11 l , Y5 C l l l 
DIM AC<K,6l,AE<K>,ALf6l ,ANCKI ,AP<Kl ,AX<KI ,BRCKl ,CACKl,CL<KI 
DIM CO<K>,CU<Kl ,DE<Kl,DR<KI ,EACKl ,EFCKI ,EGCKl ,EICK> ,ELIKl ,EM<KI 
DIM EE<K> ,EC<K> ,KF <Kl ,KG (Kl ,RE <Kl, XF <Kl, XE <Kl ,ME <Kl 
DIM EO<K> ,ER<KI ,EW<Kl ,FO<Kl ,GE<Kl ,GP<K> ,HOCK) ,HP<Kl 
DIM IM CK,61, IR CKl ,LF (Kl ,LP O~I, ML <Kl ,NE CKl, OM <K>, OS <I<> ,PD W, 61 
DIM Pl.< Kl , Pl'1 CK l 1 FN 00 , PO< Kl , F'H CK I 
DIM FT< K > , QE CK> , RI < 6 I , RRS < 6 > , T < K > , TA< Kl , TC< Kl , TE: <KI , TF < Y- l , TL c ~'. l 
DI,., TF<K> ,UE<KI ,UF<KI ,UGCK) ,Vr'ICK) ,WACK> ,WG<Kl ,WM(I<) ,xr (I() ,XRCKl 
DI,., RCCK,6> ,ZE<K> ,ZFO~l ,ZGCK> ,FL<Kl ,Gl <Kl ,CE<Kl 1 QQOcl ,AGCIO 
DI,., SI (Kl ,S2 IKI, 53 CK>, 54 IK> ,S5 CK> 
B0Z • "Tot•l z" 

EtlS • "MUST BE•" 
B:s • "Tot•l not eQu•l to" 
C0Z a "Your decision is:" 
ClS •"Is th•t correct~CY/NI" 
c:s • •y for YES, N fo• NO" 
RRs: 1121> "' "HOUSEHOLD •" 
RRS<l) •"FOOD PRODUCTION•" 
RR:S c:) • "ENVI>;QrmENT F·ROT=" 
RR:S<3> • "GOODS PRODUCTION=" 
RR:s <41 • "HU,.,AN SERVICES •" 
RRZC~) • "ENERGY FRODUCTN.•" ( 
RRZC6> • "ENERGY EFFICIENCY•" 
o~fA :5e0,40Ji,4500.~~~0.o~GiZl,42iZl~ 
FOR I• 1 TO 6: READ IC<Il: NEXT I 
DATA :,6,~,9,~,~ 
FOR I • 1 TO 61 READ AL<I>: NEXT 
DATA iE~,10,:.~,2E4,!,:.:5 
READ AA,OA,SA,SC,xE,KF 
DATA :.5,1:5121121,1,.8,1C~1210 

READ AN AP CA OE TF 
DATA .2,.:~,10,10 

READ HE,LA,KB,KD 
DATA 15,5,7~1210,~1210,:75121121,1121,1121 

READ CO FO HD PO,TC,BR.DR 
CATA l,l,I 
READ AR,GA,EB 

SECTOR CO/.ISTANTS A),~ IN!T1AL VALUES 

DATA 0,0,.1,1,0,C6E:"-,C6E:::,121,121,:6E::,:6E: 
READ AX,DE,IR,PM,EF.GE,UE,UF,UG,AE,Xl 
DATA l,8iZl,1E4,:,1121121111121,1,1,1 

~~ 
OcJt. 
Cou.rt..bt.u 
Va,o..<Abli?..6 

Alr=~~b~ 
S~·-Utg.1 

READ EP,Oe,NM,NF,RE,XF,PN,PW 
DATA 1:~0121,C6E:::,~6E:::,~6E~ 1 :E4,:6E:::,.6,121 
READ EG,EI,NE,TE,EL.EO.E~.CE 

Enett.gy P1t.Cdilc.Uo11 a.rtd EneAgy 

E 6 6~c..ie.r.t.y 
DATA ll<li11,l,4,1.l~5 
READ CL,GN,3G,t.G 
DATA 6801210,686121121,0,! 
READ TA,GF,CT.CU 
bA TA ill • 0' 0. 0 I iZl 
READ Sl,S~ 1 S: 1 S4,S5 
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l ~!;0 REM 
1~60 REM TABLE FUNCTIONS 
l:S70 
1~80 

1~90 

lo00 
1010 
10:::?0 
1030 
lo4fli 
lb:S0 
1c.o0 
10713 
ib80 
1090 
17160 
1710 
1720 
1730 
1740 
17::00 
1100 
1770 
1780 
1790 
1800 
10:0 
18216 
183!ll 
1940 
lB:i0 
1Bb0 
1870 

REM 
L • 11 
FOR I 
DATA 
FOR I 

s 1 TO 21 STEP :1Z<I> • '! - 1> I 
0,1,2,3,3.7,4.2,4.5,4.7,<r:""~a-,~4-.~9~,~s;--~~~~~~-La.~n-d~~~.r~~.r~Mul.t~~.~~~-

• 1 TO 111 READ NY<ll1 NEXT I ,.............. 

212h NEXT I 

CAtA 
FOR I 
DATA 
FOR I 
DATA 
FOR I 
DATA 
FOR I 
OAIA 
FOR I 
DATA 
FOR I 
DATA 
FOR I 
DATA 
FOR 1 
DATA 
FOR I 
OATA 
FOR I 
o ... 1A 
FOR I 
DATA 
FOR I 
DATA 
FOR I 

0,40,~!!:,70,78,8!,90,93,9:S,97,100 PV1.c.e.n.t Otgtn~n 
• 1 TO 11: READ QY(Il 1 NEXT I 
.4,.52,.64,.76,.68,1,1,1,1,1,1 

• 1 TO 111 READ CY<Il1 NEXT I 
~.2,20,:~,4~.~0,4~,3~.~0.2,0 
• 1 TO 111 READ RY<I>: NEXT I 
~.2.8,2.6,2.4,2.2,1.9,1.6,1.3,1.1,1,1 
• 1 TO 111 READ BY<I>1 NEXT I 
&,4.s,~,2.2,1.e,1.~.1.3,1.2,1.1,1,1 
• 1 TO 111 READ DY<I>1 NEXT I 

1 • 1 • ::; ' 1 • 4 s • 1 • 4 • 1 • :s:s ' 1 • 3 ' 1 . 2 • 1 • 1 ' 1 ' 1 ' 1 
• 1 TO 111 READ WY(ll1 NEXT I 
1 • 7:;. 1 • 6. 1 . ! ' 1 • 4. 1 • l, 1 . 2. 1 • 1 ' 1 • 1 • 1 • 1 
• 1 TO 111 READ VY<I>: NEXT I 
1 0 • l 0. 1 0 • 1 2' 1 4 • 1 ::; • 1 6 • 1 7 • 18 ' 1 9 • 20 
• 1 TO 111 READ IY<Il: NEXT I 
1,1,1,1,1,1,1.2,1.4,1.6,1.8,2 

• 1 TO 11: READ MY<IJ 1 NEXT I 
0,.3S,.4,.45,.50,.5~,.60,.c4,.c7,.o9,,70 
• l TO 111 READ PY<Il1 NEXT I 
l,.8,.7,.SB,.5,.42,.4,e:S,.33,.~1,.3 

• 1 TO 111 READ EY<Il 1 NEXT I 
l,2,3,3.5,4,4.3,4.:S,4.7,4.8,4.9,S 
• 1 TO 111 READ LY<I>: NEXT I 
1,4,c.,10.4,12.~.14.4,10,17.2,10.:s,19.4,:0 
• 1 TO 11: READ OY<I>: NEXT I 

0. /.ltJ.U: • 6Jw m Q. f 

0u.tpu.t Mu.Lt. Good.b 

187: DATA 1,1,1,1,1 1 1,1,1,1,1,1 
!873 FOR I~\ TO ll:READ Yl<Il:NEXT 
1874 
l87:i 
i876 
1877 
1878 
1879 
1080 
1881 
1682 
1983 
188, 
1890 
1900 
1q10 
19:0 
1q:;0 
1940 
19~0 

196('1 
1970 
1980 
1990 
:000 
:010 
:0:0 

DATA 1 , 1 , 1 , 1 , 1 , 1 , l , l , l , 1 , 1 
FOR 1•1 TO 111READ YZ<I> :NEXT 
DATA i , i , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 
FOR I•l TO ll:READ Y3(Il :NEXT 
DATA 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 
FOR l•l TO 11:READ Y4<I>:NEXT 
OATA 1 ' 1 ' l • 1 • 1 • 1 ' 1 • i ' 1 ' I t 1 
FOR 1•1 TO ll:READ Y::O<Il:NEXT 
DAT A 1 , 1 , 1 , 1 , i , l , l , 1 , l , 1 , I 

EnVl.gy Ru. 

FOR I•l TO 111R·EAD FY(Il :NEXT E"Vl.011 f'11.qd. Cap. EH. 
FRINT:FRINT "DO YOU WANT TO START FROM DEVELOPING OR" 
INPUT "FROM HIGH EQUILI~RIUM? <DIHl";WS 
IF ws • "H" GOTO :0~0 
IF W• • "D" GOTO 1930 
CLS:FRINT "PLEASE TYPE D OR H":PRINT:PRlNT:GOTO 1880 
DATA 800,0,300,~~0,800,0 
FOR I • 1 TO 61 READ IC<I>: NEXT I 
DATA .8,3300,.7,3300 
READ AN,AP,QE,TF 
DATA 41,2,18,2,400,:00,4000 
READ BR,CO,DR,FO,HD,PO,TC 
DATA 1000,0,. 1,1,1000,0,~00,0,~00,1000,1000,0 
READ AX,DE,IR,PM,EF,GE,UE,UF,UG,AE,XI,OS 
DATA 0,:000,:E:.,1~E:.,1~E:; 
READ EI,EL,EO,NE,TE 

TABLES OF 
TECHNOLOGY 
EFFECTS 

lluw PaJ'..amc.te.,u oM 
Veve.lo~ Cou.n.tluj 
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JX(::):(:C(:)J(:~•PC>> !~:u 

;::-c;i;,; • l ... 0 V: FJR ! • l TJ 6:AC'<J,Il • IC!ll: "IEXT !: NE~T" 

: l ::0 
::40 
~lA~ 

:!4ti 

AN<J>•AN:AP<.;i•AP:QE<Jl•QE:TF(Jl•TF:CO<Jl•CO:FOIJl=FO 
~~<Jl=~D:PQ<,;JsPQ:TC<.;J•TC:8R(Jl•~R:DR<J>•DR:AG<J>•CO 

C~tJl•C~:CA<Jl•CA:AX(JJ•AX:DEt.;>•DE:!~IJ>•IR:PM(J)•PM:EF(J)•EF 
GE(J>=3E:~E!J)•WE:WFC~>=UF:UG(J)•UG:QEfJ>~AE:XI <J>•XI 
EGIJ>=EG:E! <Jl•E!:NE<Jl-aNE:TE<Jl•TE:EL<Jl•EL:EW<Jl•EW 
TA(Jl•TA:GP<Jl•GF:EC<Jl•EO:T<Jl•0:CE(Jl=0:QQ<Jl=0 
EE<J>•0:XR<Jl•0:ECIJ1•0:KF<Jl=KF:~G<JJ•KG:RECJl•RE:XF<Jl•XF:XE<Jl•XE 
Sl <JJ•Sl:S:<Jl•S::S3<Jl•S3:S4CJJ=S4:S::;<J>=S::; 

:! ! b~:--... -=' ,,,r.,,....•--,,.;0=-----=:-=--------- _____ _ 
:170 FOR J • l TC V 

C ye.le. Cou.r..te.t 
~:~:~8~0~-T~~·~c~J~>~=:;-__~0-::-:::--:-------------------- ------------
:: ~0 FOR ! • TO 6 Oep.•ut~n oe .s..o: Ca.p.i,ta.l 
::012l PDIJ, Il • INT ( <AC<J, !l I AL<!l + :il I :01 • 10 S:o" 
:: : 0 RC 1 J, ! ) = AC 1 J, ! l - PD' J, I l 
2::0 TP(J) • TP(JI + PD<J,!l: NEXT I 
:::1 511Jl•S! (J)+~1<J>:S2<Jl=S:(Jl+P:<Jl :S3<Jl•S3<Jl+P3<JI 

flew ?tr..od.u.U.na St.oc.1:.6 ~ To.ta.l 
~ephe"'ic~i21:. 

::=:: 54 (J > •54 (J> +~4 (J): 5~ <J> •S~ <J> +P~ <J> kl£JA.1 ""·geql""fivp Tec&rtologu-£.xpQ.rt~U 
:::::: X•Sl<J>:JX(:~l=X:FCR I•l T:J ll:Z<:Z•Il=Yl<!>:NEXT I • ' 
...,::4 GO SUB 4~00: KF < J l al<F •Y /.lol'.mc..l !..a.l'!d 1'.\odu@v.i.t.fl 
:::~ X•S2<Jl:JX<2ll•X:FOR !•l TO 1l:Z<2•Il•Y2<Il :NEXT I 
2:2o GOSUB 4~001 KG< J l ••~G•Y Noltmll.l !..a.boll PJWd.u.c.livdu 
22:7 X•S3<J> :JX(lol•X:FOR I•l TO ll:Z<2•IlcY3Cil:NEXT I 

2:28 GOSUEI 4~00: RE <J l •RE•Y ~o.ta.l._E_!l~9!L~~:..::O:..;:Wl:.=C;.::l!.4=------
1:2q x-s4(J5:jx(i8>·x:FOR r-1 to i1:z<:•rl•v41I1:NEXT r 
:::::0 GOSUB 4~00: XF<Jl•XF•Y Ene11.gy H Ca.p. Mu.Lt. 
:2:.1 x-s~ <J): J rr:0T•x iFOR- r.-.- ro 11 ,-z-,:. rl-v'5Tr i: NE-xf-r - - -- ·--------
::3: GCSUB 4~00:XE<Jl•XE•Y Env. Ptr..o-te.cti.o" Ca.p Mu.U. 
:_:N x=i...=.tJ>7F<E:<J>:JxTf7iliXTFoR !•1 ro il:z<:·ri~FY<r>:NExT 1 
2234 GCS:J8 4500:ME<Jl•Y EnVt.qy P1tod. Ca.p. Mu.Lt 
::.,,::; cl <J) • Ir. T <10 • AC (J' l) I AA .... ~) I 10 CiPit·l ';.cd S•tio 
l24~ EZ - CA(J) • AC(J,1) + EG!J1 • AC(J,:l • Ac(j,~i 
_::~0_ x _. <E:-:xE Pl. AC (J. 2> ) I SC !lE 0£.Ze.tr...i.o~on 
2:60 JX(9JcX -

FOR I • l TO 11: Z <2 * I l • QY <I l: NEXT I 
GOSUB 4~00:QD • Y I 10 

:::.00 • I l • RY < I l : NEXT I 
2::0 GCSU9 4~00:QR • Y I 10 
:::'1! CE<J1 • !NT <l~C • OE'.J)-+ ~ • <OR - Git:) • QE(J) • .51 I !00 0iµ;.4ty at :"v, 
::=::0-LC. AC<J,ll I (AA. OAI 
2::'40 1'! • LS1 JX C8l • X !..a.n~ Ou.tpu..t ~e/I. 6Jtom 
23~0 F'OR I • 1 TO 11: Z < 2 • ! l • NY< I l 1 NEXT I Cc.p.da.! wi..tr. fo.ll Ene11.gy 
:::60 GCSU!:l 4~00: AN <JJ • Y ----- _ 
::-711! P[(J) .. !N'f t:IZit::I • AN<JJ • OE<J> •KF'<.:l•.5l / i0e L;rr.d ,,~IU.ty.~eA..li~u 
_:_a.:: RF(.,). !Nt til1li2i. Ac1J,a, / PO<Jl .. -~' / 111l0 
::390 X • HP<Jl I 20:JX<12l • X La.botr..Ou.tpu..(Mu.lt. 6·'1.Dfl!f{S 
::t.cc FOR I & l TO ll:Z<::=. !I. LY<I>: NEXT 
:4~C GCS'-JB 4::i00:LF'<J> • INT <l0C • Y + .::1 I 100-----------------
~-CF<J> • PO<Jl • LA ____ - ·- --
::~ .. a: CstJ) = .Nf<AC(J,::T/LF<JJ + .~l 
:4.:.0 x • CS-\;Jl ;·40:JX<l3l • X 

La.bait Fotr..c.e. 
·----c~~____J,g.botr.._~·------~ 

:;:4~C FOR ! "' 1 TO ! 1: Z (2 • ! ) " CV r: l: NEXT 
~=--4~6~C'--_G __ c_s_~~·8'--4_::i;::..;;,C~0-:~0~~-'-(J;;...;..)_•_~l~N--T--<_1_0~c:__• __ v __ ._._~:__l_1_100 

La.botr.. Ou..tpu...t MU.U. 61t.om Ca.,o~ wdh 
Fu.ll !::ne.tr..gy 

·- ---------------



- 82 -

::'-8~ X =AC[.;,~: I !\IM:..:x.:~; ::: X 

:.:q~ FOR I "' l TO ! l: Z c: • : l •· ::>y C ! l: NEXT :rtt:.l'.g!{ ~ Mu.l.t. flta'" Ca.pU.::..l 
:'~ ~e 5CS~B 4~~~: =-N <.~ ) :: : N-:"" ( l 0,,_2':::..__•_Y'--+-..;..·-=5;.;,> __ .:..1-=121~0.__ ________________ _ 
:5:121 NE(.Jl • 5 • !NT l<RE<Jl • <>N<J)•ME<Jl + 5l~~~__5_':elt.gY 1'1".od.u.e,.W,., 
-~~~ -~,:)2C~t~~·N£,JJ 
~=-=_, x = ,..::<u1 1:i: .. x<:) = 
:5:;121 FSR ! • l TO 11:' C: • I l • WY C Tl: l\JE XT I 
:54121-SCS:JB 4~WM(Jl c Y 

:5ol2l ""8R I. l .,.0 ll:Zc:. !l. VY<I>r NEXT I 

:0::121 
:o40 
:0:;0 
:600 
-5hd 
:os0 
:6q0 
:100 

._I.,; I = ... c. ~ '" IF ML CJ) <. Ill THEN r'IL CJ) . 0 
!F C.E I J l ) 0 GOTO 2640 

.. r-. , ... ,' M(J) . l 
SOTO 271121 

X s (!'.)E(Jl I AECJll I :5:Jx<:5l • X 
FOR I• l TO ll:Z<: •I>• IY<Il: NEXT I 
GOS:JB 4:500:IRCJl a Y 

JA s ~E,Jl I AE(Jl 
X • DA I :5:JX(l4l • X 

FOR I • l TO 11: Z <2 • I l c :-IY <I l: NEXT I 
GOS~e 4:500:Pr'l(Jl • Y 

• Rt J 1 "' t I NT ( t R ! .J') • • !: ) l I l 00 

~ Ava..i.LIO!e. Loa.n 

:s:.0 ER<Jl • :5 • INT ( <ACCJ,3) • SG • Er'l(J) + :5l I 10) .. 10 E1tV14y Re..q~emeJ\.t..\ HH, 
2840 EA<Jl. :5 .. INT «AC<J,ll. SA. EM<Jl +~)I 10) .. 10 Good.ti a.rtd Food 
:.:es0 pt /J) • EA /J) ""+E:~TJf -.- HO (J) -'PJt.01e.c..t.eff tnvt.gy Re..qu..:Ae:iii~rfu_ C~J" -----­
::'S00-i=o:-c J J FD c J1 : GL QT "'-CO (J) - - - - .. _ ~---~o,..A_uin~rt ~~ ~yc.!-_e. __ ----~--~ 
-"Bila "it.ri REP~~ER:- --- - --- ---- ------
~880 GCSUB 4620 
2eq0 IF TT > 0 GOTO 2910 
2Q00 NEXT J:TT • 1 
2q10 IF TT ~<K • l0+!l GOTO 44q0 
2q:0 TT • TT • I 
'.:'1::1ll CLS 
~-~~rr!N?t!TS 
::q:50 REM 
:qo0 F>RINT "TYPE IN T1-4E NUr'IEIE:R OF T~E COUNTRY FOR" 

c ou.r.t:Jw c f!clt r 11.d.icJ:z.toJt. 
Ge.11.vux.l Re.po,..L\ 

:970 PR:NT "WHICH OECIS!:JNS WILL BE ENTERED!.. Spe.c.1..6y Cou~ 60JT. Ir.~ 
:qe0 F>RINT:INPUT "COUNTRYs";JI 
::qq0 IF Jl > K THEN PRINT "MUSi BE (•":K: GOTO 2960 
:::01ll0-rF°Jl<lTHE~PRINT-"MUSi-EiE-);;-i•: GOTo-:%0 
30~0 J • Jl 
30:0 CLS:PRINT "COUNTRY•",J,"VEA=S ••:T<Jl :"-";T<Jl+4 
30::0 PRINT CIS: INPUT \llS 
3040 IF ws • "Y" GOTO 3070 
30:50 IF \llS • "N" GOTO :q60 
::!llo~ PRINT C:<:s: GOTO 3030 
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:~::iQi 1;:?ur "Pl: l=";DF 
:090 INPUT "PI::•":EF<Jl 

Food Co1<1JJ1.1.:rtpWJ'\ a.ltd E:::poJt.t.b 

3!1Z>0 IF DF + [FCJ) < ) TF<J> THEN PRINT B3S,TF(Jl: G~TO 3080 Elv:.011. Chee~ 
::110 FO CJ) • INT <:00 • CF~O CJ) • !> .... 5) I 11311: Food PC.It C1:::-i-U 
"!i~~RfNT C0:e: -PRTN'T-o.-CON~'UAf"l'fON.";""Oi!:~F-:rNT ·EXPORTS" ,EF CJ l 
3130 PRINT CIS: INPUT WS 
3140 IF WS • "Y" GOTO 3170 
31~0 IF W:C • "N" GOTO 3080 
3160 PRINT c:s: GOTO 3130 
31"7r~ .. E;:'(j) .~----· 

3180 CLS Food ~xpo,....t Income 
J.90 lNF'tJl"""'"Fr~a·~11 -;1-c-c~J~1-·------~----_:.c~ 
3:00 CO<J) • INT C100 • TCCJ> I <~ • PO<Jll + .:>l I 1~0 
320~ AG<Jl•AG<Jl•<CO<Jl-AGCJ> 1/3 
3210 INPUT "PI14•";TI 
3220 INPUT "Pl:~•";GE<Jl 
~230 IFCTC<Jl+TI+GE<Jll<><TACJ>•llTHEN PRINT 83S;TACJl:GOTO 3190 
3240 CLS:PRINT C0S: PRINT "CONSUMPTION"'",TCCJl 
32~0 PRINT "INVESTMENTS•",TI: PRINT "EX?ORTS=",GE<J> 
:260 PR!NT Cl~: INPUT WS 
::10 IF ~~ • "N" GOTO :190 
3:80 IF ~s • "Y" GOTO 3300 
3290 PRINT C2S: GOTO 3:6''l -------------E~LC..11.e~~9-------- ---
~-X--(;t:TJf •-GA--· __ _ __ ___ . ____ Goo:!:6_l~o"~-T~f.ape_ --·-- __ 
-::;n-,nJ>-.....---rm-n·AxTJ> -+rz;.: • :!'> / 10> • 1!___.!P.:aj __ txp_g~_J_11c..o"'e.__-----
~·;.mcJ1·-·- INlc"cTC(J) ·+HE-+~)-/_1_0_>_•_i0 ___ H'i_j_~_gy_V~1t.ci._. _____ ·-
~~-·"'El - EA'CJi-.rERTJY'~~-mu> ·-- . --------·~~~1~~9.!!.P-=nd ________ _ 
~.!40 IF HDIJ')-('-·£1ECJ) i"'ENt'.b = fE(J') - HD<J>: GOTO :::360 
3:::;0 HDCJl • TE:ED s 0 E1te.t.3y 601t PMduc...ti.cn 
::60 CLS ::ma !r..PDT'"EI: i...-; xo________________ EnVLgq 60.1t Popu.l.l.twri --· --

3390 IF XO< > HDCJ) THEN PRINT BlS,HOCJl: GOTO 3370 
3..,9:; INPUT "U: :•.,..:"E'E"'CJl'"""____ . E'nv..gy'CaJif'~i'aOV_e)t_ -------
~e--rNF'tJT-t:.n~=-;ECrJ) - ---- .. ------ ·----- .. --- - ... -··- --- ___ .. - - - -
::;::;c;i:; INPUT "EI: 4•"; ED E1tVtgy ~OJt PJLoduc...ti.cn 
3400 IF ED <> TE<Jl-XD-EECJl-EC<Jl THEN PRINT BlS,TE<Jl-XD-EE<J>-EC!JI :GOTO :::85 
::;420 fNF'uT-;;-E''r = ~.; .. -:.EG <-j,. -- .. - --------El'lv.g·y-·fo-t G:ood.4- a.Ni. 'FaocrP;.,oct.;;.c..t.:.'O;.------­
~- rNFtlT-"El':-6S"":ECIT.JT- - - -- ·- - - - ·-- -··- - .. - .. -----
_.21_.0 I~ c:o-·a· EG< Jl'+EOTJl !"HEN" PFUNIE<~.r; ED:" GOTO :;4':0 - - -- - - - ·- - - ·- - -
3440 C:...S1PRlNT C0:C: PRINT RRZ(IZ>i;XD:F'RINT "EXPORTS•"1EE<Jl: PFINT F:RS(l,;E•:;\Jl 
:4~0 PRINT RRS<3> :EO(J):P~INT "CARR!ED OVER•":EC<J> 
3460 F'R l NT Cl s: INPUT ws EJVl.011. Chee.Ung 
:470 IF WS • "Y" GOTO =500 
3490 IF WS • "N" GOTO :::60 
3490 PRINT C2S: GOTO :460 
~~"l.J""r-EETJT•'EBt-cLs··- ---------- ----·--·--·------------- - --- -- . 

::~10 INPUT "EI:7•":RI <~> 
::::;20 INPUT "EI:9=";Rl rol 
=~30 INPUT "FI I 1-"; RI ( l) Irtvutme.rt.t Alloca..t.Wlt.l> 
:~40 INPUT "FI::=";i;-l <:) 
:~•0 INPUT "GI:l•";RI13l 
3~6i I~PUT "GI::=";RI <4> 
-':'."""5...,7"'0,.......,X"'&--=,.~0-- - -----· .. -.. - ----, ... - - .... - . EJVl.OIL .Checlu:..ng 
:~80 FOR I • 1 TO o:XE<"' xa +RI <I>: NEXT I 
3::i90 IF XB < >TI THEN PRINT 80.;XB:PPINT BlS;TI:GCTO 3:>10 
3600 IF RI<6l;.RI11l+RI<::'THEN PRINT "MAX C:I:8•",RI<l>+RI<3l:GOTO ::510 
:610 CLS:PRINT C0:C 
:6:0 FOR I • 1 TO 6 
:6:~ PRlNT RR$Cll:RICII 
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~070 CLS 
:2e0 lN~ur "PI:l•";OF 
:090 INPUT "PI::•":E~<Jl 
3100 IF OF+ EF<J> < > TF<J> THEN PRINT B:s,TF<Jlr GOTO 3080 E.itAfl4 Chee~ 
::: 110 FO < J > • I N-Til"00 • DFl""TPd < J > • !5 > + • :; I I 11210 Food PCJL Ca.p::..U_. ___ _ 
~~LS~iNf""'C'0i7-P~1NT-;.-C~N~U~"T'fOiii~Fs~~INT "EXPORTS" ,EF <J l 
3130 PR INT C 1 Sa INPUT WS 
~140 IF WS • •y• GOTO 3170 
31:0 IF WS • "N" GOTO 3080 
31b0 PRINT c:s1 GOTO 3130 
~irrm • EF 1 JI ·~- ·---· 
::; 180 CLS __ ..,......,.... ________________ F.:..oo;..;d::;....;~:tpo.U ! "c.::imt 
~190 lN~~r"; !~(J) 

3:00 CO<Jl • INT <100 • TC<J> I <~ • PO<J>> • .~> I 100 
320: AG<J>•AG<Ji+<CO<J>-AG<Jl>/3 
:s:10 INPUT "Pii4•";Tl 
3:20 INPUT "PI::••1GE<J> 
3230 IF<TC<J>+TI•GE<Jll<><TA<J>•l>THEN PRINT B3S1TA<J>:GOTO 3190 
3240 CLS1PRINT c0s1 PRINT "CONSUMPTION•",TC<J> 
:.;:0 PRINT "INVESTMENTS•",TI: PRINT '"EXPORTSm",GE<J> 
32b0 PRINT C1Sr INPUT ws 
::70 IF ws • "N" GOTO 3190 
3:90 IF ws • "Y" GOTO 3300 
3;90 F·RINT czsr GOTO 3:b0 C~oLClL.~~9-----------
~r•c;ETJT •·-!Th-_-- _ _.= ·-·-- ·- _____ Goo~_!~~-r!'.f..0!!'~- --·--- _ 
~-XnJ">-·---YITTITA""i CJ> + G}( +:f> I 1~> ·~--§~ __ [:tJ19Af.J.l'IC..o.111e.__. ____ _ 
~HOCJ1 ---- rnr<"tlC<J>°.-HE-+~-1-c0")";10 Hfi . .J.'!~!£_!1e.1!!f1.f'!4.._ ----- ·­
_,,,_.0 E I • C:A"C Jr +-El'<TJ r +H!Jr.]1- - - - - - - . --- . ~o~l!l~!l. P._ema.lld ------­
..:;;1;0 IF HOlJ")"_("_•.IE<J>-TuENED "' 1E<J'f - HD<J> 1 GOTO 33b0 
::;:.:0 MO< J > • TE: EO • 0 EneJ4J!I 60Jl PIUlduc..t.UI" 
33b0 CLS 
3:'.:70 INPUf""ET: 1....-; XD----------·----- EnVLg!f 60J1. Popul.a..t.4on 
3380 IF XD < > MD<J> THEN PRINT &lS,HDIJJr GOTO 3370 
3 •. a:s INPUT *"EIT:• ... ;"EE"CJf_____ . ffeA:gyt4ii . .\.ffcfOVu- -------
-:::9~!NPUT-El1~··;ECTJ) - --·---------- ·-----···--- -··· --·---- .. ---- - - - -
3:;9: INPUT "EI: 4•"; ED c"V4J!f 6oit PMduc..t.Uln 
3400 IF ED C) TEtJl-XD-EEIJ>-ECtJ> THEN PRINT &lS,TE<J>-XD-EElJl-EC<J>:GOTO ::e: 
!420 TNi:>ut-;-E 1 1 ~.; .. -; EG !j > -- - ··· - ------GtiJL,;,,-· -60.\ Good4- 1111if Food-PJt.oduc&:o ;------­
~~-· mFOT-" E!TOS"'!EcrD r -- . -:..J'

7
- -- -- - ·--- -···- .. ·- ··----­

_,4_,0 1F""ED"<"> EUIJT•EOr:n---rnEN"F'RINrE<~.r;EO:- GOTO 34':0··- ----·- . ------
3440 CLSrPRINT C0S: PFINT RR.1(0J;XD:PRINT ·ExPORTS•"1EE<Jl1 PRlNT RRS<l>;EG1J> 
34~0 ~RINT RRl<3>:EOlJlrPRINT "CARRIED OVER•"1EC<J> 
:".4<>0 F·R I NT Cl I 1 INPUT W4 EJl./Ul.11. Chtc.1:..Uig 
:470 IF ws • "Y" ~OTO ::00 
3480 lF WS • "N" GOTO ~:c.0 

3490 PRINT c:s: GOTO ;4b0 
~m-ff·c"lnaEE-fJTe'E&t'~LS-·- -----·-- -------·-----·------~-·-· - -- --··· 

3~10 INPUT "EI:7•";RI r:i 
:~:0 INPUT "El:8•"1RI<bl 
:::::0 INPUT "FI11•";RI<l> 
::40 IN?UT "FI:2•";RI 1:<;1 
:.::,0 INPUT "GI:J•";Rll31 
3:b0 INPUT "GI1:•"1RI<4> 
_.510 Ui • 0--- ---··· - . - ------·· - -·-- - .... E.itNi.11. ·ch~- . 
::80 FOR I• 1 TO c.:XE< • XB + Rl <!Jr NEYT l 
3:90 IF XB < >TI THEN FRINT E<0:S;X81PRINT E<ti;TI:GOTO 3~10 
3b00 IF RI<b>~Rl lli+RJ l~ITHEN PRINT "~AX El:~s",RI ll>+RI<3>:GOTO :~10 
!b 1 0 CLS: F·R I NT C0S 
:b=0 FOR I • I T~ b 
:".b30 ~RINT RRS<Ii:RI<II 
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3640 NEXT I 
~6~0 PRINT ClZ:INPUT WS 
:660 IF W~ • •y• GOTO 3690 
:670 IF WS • "N" GOTO ::::10 
3690 PRINT c:s: GOTO 36:0 

!.,.6.,.9=-0,,___C=-t..=-S=-- ----------· . -·-· -··-----------------------:700 INPuf-=ITi-i;-•·; FA 
370:; INPUT "II::•";XN 
3707 IF XN < j XRCJl THEN PRINT 81S;XRCJJ:GOTO 370: 
3710 INPUT "II:3•"1XG 
37:0 IF XG < > GX THEN PRINT BlS,GX1 GOTO 3710 
3730 INPUT "1!:4•";XA 

Fo.11.U.91t A.i.d I npu.t 
Mone.Ji 6JLDm EnVLg!f, Gaod.J., 

a.rtd Food Ex.po,.._u, I npu.t 
3730 3740 IF XA < > AXCJl THEN PRINT E<lS,AX<J>: GOTO 

37:;0 XI<Jl • AXCJ) • GX+XR<J> 
.,;:3,;,7,::6.;;:0_.;.:..;I..o_NPUT-·Il~•·;o~----------·-·- -·--·---·---- -·. - - --------
3770 IF ON> ,.,L..(J) THEN PRINT "1'1AX l..OAN •",1'11..:JirGC":"O 37o0 l./ew L0<1"'6 
"!'le" rf>IPur--11:-t;...-;·oi=; ------·· · - · --- · · ·- · · - ··- ... · · 
-~-1-9-0--ct-s-------· --· ··-···- Re.P4!/111~ 
3900 PRINT C0s 
3810 PRINT "NEW t..OAN •",ON 
!820 PRINT "REPAYl'1ENT•",OP 
38!0 F-F;JNT "FOREIGN AID•" ,FA 
3940 PRINT ClSr INPUT W$ 
::0:;0 IF w• • "Y" GOTO 3990 
3860 IF Ws • "N" GOTO 3700 
3970 PRINT c:s: GOTO 3a40 
~~-a-Ql-p-o-~oF':;;F"A'+ONl+~!7!"0n'Tlir:n:s Mlnl'llf01:1.rr111,o?i.u:r--
~3~a~9~0 ....... 1nN~P~a ....... r ...,... .. ~1T1~:~1~.~ .. ~1~x~P,.......;-------'"---"--"-..:_---
3900 IF XP < ) PU THEN PfiINT E<U,PU1 GOTO ::i890 Mo1te.!{ oOJr. Impo~. !tipu.t 
3910 IF PU > 0 GOTO 3943 
~·9.!iO FE • 121: F·G • 0: PF • 0 
3930 PRINT "NO F·URCHASES THIS PERIOD" 
3940 GOTO 40o0 
:.943 
3944 
!94~ 

:94o 
:947 
:,949 
:;949 

INPUT .. I I: 9-.-.-. ;-,.-H-CJ-) .-. Pl rrr-rifi-P:ZJT•0: P3(J);ij:p4CJT~01i=-:;<JJ:;;0 ---- ---· 
IF PHCJ>•0 GOTO 39:0 
INPUT "AGRIC.PRO.TECH,•"1P1CJ) 
INPUT "GOOOS.PRO,TECH.•";P:<J> 
INPUT "ENERG,PRO.TECH.•":P3<Jl 
INPUT "ENERG.EFF.TECH.•";P4CJl 

;q~l 

:,9:2 
3q~~ 

::960 
3970 
!980 
:990 

INPUT "ENVI~.PROT.TEC.•";F::;<Jl 
IF F· 1 CJJ •F71 JJ""+i!'=·<JT+P4TJi+~){)pH iJ)- THEN-GOT0;::9:;2- ---­
GOTO :9:;::; 
PRINT s:r,PH<J>:GOTO 3943 

INPUT "II19•";PE 
INPUT "II110•";PG 
INPUT "I I: 1 l•";PF 

Mone.Ji 60.11. E1te.11.9 y, Good.I., 
and Food Impo/1.-Ui, I npu.e 

IF PU () PE•PG+PF+Pl CJl•P:cJ>•P:::(Jl+P4CJl+P::;!J) THEN PRINT B7Z,PU:GOTO :::~•: 
Ct..5 __ . -·· _ 

-w"'Y"'Y•..,-.-1cF--pffTJJ•~\mT0-4Clf~-- -----. --.. =--=··~=- : ~--=-~-- --- ·----__ _ 
.,,4"'1:!'"1:!""Z,.....P'"'~~r~:s:1P!UN1•AGTEC•";Pl <J> I" GOOD. TEC.,ff:P2<Jl 
4001 PRINT "EN.PRO.TEC•";P:CJl;"EN.EFF.TEC•";P4!Jl1"ENV.PRCT.TEC•";P::;1J1 
4002 PRINT ClS: INPUT ws 
400: IF Ws • "Y' GOTO 4010 
4004 IF Ws • "N" GOTO :943 
4010 PRINT C0r:PRINT"TECH",PH!Jl:PRINT"ENER",PE 
4011 PRINT"GOOOS",PG:PRINT"FOOO",PF1 PRINT B0z;PU 
40:0 PRINT Cts; INPUT ws 
40:::0 IF ws • "Y" GOTO 4Qo0 
4040 IF WS • "N" GOTO 394: 
417.::;...;ra __ F_·R...CI:..NT S!.:.,_ ~q!_o _~c,:0 __ _ 
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40b0 CLS:F~lNT:Fi;lNT:PR!NT " PLE~SE WAIT" 
4070 UG<Jl a INT <<PG I ZG<J> + ~> I 10> • 10 
4080 UF<J> • INT <lPF I ZF<Jl + ~> I 10> • 10 

GoodJi, Food, 11J1.:i EneJL9!f 
IrnpOJLt.I 

40q0 UE<J' • INT <<PE I Z~~<~J~l:--•:;-!:~>-;'";17"'"1~0~>--;;•;-;--'1~0:--~;:-------------------------------~ 
4!01r CA(J) • INT (100 • EGiJl I EACJ> + .~l I 100 
4 I l Ill 1 F CA ( J) > I • 1 THEN CA ( J ) • l • 1 Food ~~ cu 
"'lfT:W--CC:-• tACtJ,1) • C~lJ)J I cA~i2Sl------------~·---------------~---------------

41:ra x • LC: J~ (8) • x No./l.JllClUze.d Ca.p.;..tal Uutd 
4140 FOR I. 1 TO 111zc:. I> • NV(Il1 NEXT I ~ Ac..tu.a..l 
41~0 GOSUS 4~00:AN<J> • Y 
41oi0 X•Fut"J1lt_ .... clJ)J1JXt,)•X 
4170 FOR I•l TO ll1Z<:•I>•CY<I>1NEXT. 
4180 GOSUS 4~001CM • Y 
41:;121 AF· (~;rrrtTlAA*A°iITJr•o£7j);l:"FTif;tM+~) /!Ill>. 
4100 i;;u<J> • INT t:ili~OTJT""T"ERlJT""+--:-~/100 
4210 IF CU<J> > i.l THEN CU<J> • 1.1 
42.iO OStJI • cACtJ,!l •"l:!JTJTl--rl:J= 

GoodJi ~~ ~----
42::0 X•OS<Jl/401JX<13l • X 
4240 FOR I• 1 TO ll:Z<4 •I> • OY<I>: NEXT I 
4:~0 GOSUS 4~00:0M<J> • V 
4:b0 X•CO<J>11:•GL<J>>1JX<lll•X 
4:70 FOR I • 1 TO 1 i: Z <2 • I l ., CV< I l 1 NEXT I 
4280 GOSUB 4~001CM • V 

Co~. Mu..lt. 6Jtom Good4 

4.::"0 t;F· 1 J > .:;.-rlilr < 1 LF < J1•"URTJT'.tt:"i:-nr...-GTji"""*cFi+~i7T0T+f"rc;-s~·7~c::ao;r-n 
.. ~""'..li"":JG,_,.,, A..r-r1 J·.,--~-mrr;n-r-aGTJ1 

TE;J) • NE<J> + UE<J> 
EL<J> • NE<J> 
TF<Jl • APCJ) + UF<Jl 

•EC<J> 4::10 
43:0 
47'7.0 
4':"40 
4j~0 

4::;b0 

x • FOIJ> / ~:Jxc:i • x 
FOR l • 1 TO ll:Z<: •I>• DV<I>1 NEXT I 
GOSUB 4~001DR<J> • INT CY • VM<Jl • KO + .~> 

To.ta.l GoodJi, E11V-91J, 
Food Avail..a.b.le. 

4 ..... 70 X • AGtJJ I t~i-JYl!..,_ ... y-----------·-------
FOR l • 1 TO 11sZ<2 • I> • BY<I>1 NEXT I MOJUrtal 8..iJLthJ. 

4:;90 GOSU& 4~00:BR<J> • INT <Y • WM<J> • KS + .~> 

YeaJ\4 J 

m0 zz • om1-=-·nP-+oN------------ ·------ -·- -- --- ----
4410 05 • INT ( (~ • IR<J> • zz + ~) I 10> • 10 Oe..b.t Suv..:.cu 
a:0 CE tJ) ,.-zr.-os------·-·----- ---oeU- ------- --- ------
~~TSTFJTI1P"tr!J >-... ~•<ei; <J> ..:oR iJri7rn~:a•F-01JT"+~T1101•1~-Po~n-· -· 
~-;:-QR 1 • I T0-6·--·-· - -- -- ·- --------------------·--------
44:;0 AC<J,l> • AC<J,Il - F'·D<J,Il +RI <I> 

4Ab0 NEXT I -·--------------- lleJAJ ~pi~~~~:._~---- ---4470 T <Jl8-'fl.rr-+·!:--·---
4480 GOTO :;:190 
4.:190 END 

REM T~8~E FUNCTION SU8R. 
IF X < • Z<ll GOTO 4~90 
IF X > Z<2 • L - 1> GOTO 4~90 
FOR NN •~TO <: • L - 1> STEP: 

4:;00 
4:;10 
4~:0 

~~~0 

4:i40 
4~~0 
4:ib0 

IF X > ?<NN) THEN GOTO 4~70 
Y•Z<NN-ll•<Z<NN+ll-ZCNN-ll >•<X-Z<NN-2ll/<ZCNNl-ZINN-2>> 

GOTO 4b00 
4:i70 NEXT NN 
4:i80 Y • Z<:>: GOTO 4b00 

V • Z<: • Ll1 GOTO 4b00 
RETURN 
REM REPORTS GEN.SU8~. 

40:0 pi;INT1~i;INT "COUNTRY:",J 
4b:: Q~<Ji•CO<J>•CO<Ji•4•FOtJ>:OT•OT•l 
4b~0 INPUT ""EPORT:FULL,RECORO,SUMM,NONE 
4b40 IF w• • "F" GOTO 4o90 

<FIR!S/NJ ";W:r 
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¢651 IF WS•'S' GOTO 5541 
;6~1 iF WI • 'H' 60TD 5711 
coet LPRINT 'PDP •• HH CONS.':LPRINT 
(691 LPRINT 'COUNTRY1'1J 
4711 LPRINT "YEARS1';T<Jl1'·';T<Jl+4 1 1LPRINT 
4711 LPRINT 'PO:l',PO!JI 
4721 LPRINT 'P012' 1 TF<JI 
<7ll LPRINT 'P01l' 1 TA<JI 
47<1 LPRINT '?014',FO!J) 
4751 L?RINT 'P01S',ORIJI 
47•1 LPRINT 'P019',CO<JI 
4771 LPRINT 'P017',HP(J) 
4775 LPRINT 'P0:8',BRIJI 
4781 LPRINT :LPRINT 
4791 LPRINT 'EHERiY PROD, •ENERGY EFF,'1LPRINT 
4811 LPRINT 'COUNTRY1'1J 
481' LPRINT "YEARS1';T!Jl1'·'1T<Jl+41LPRINT 
4821 LPRINT 'ED11' 1 PO<J,51 
4831 LPRINT 'E012',RC<J,SI 
4841 LPRINT 'E01l',ACIJ,51 
4851 LPRINT 'E014',PD<J,,I 
4861 LPRINT 'E015' 1 RC<J,•> 
4871 LPRINT 'E01•' 1 AC!J 1 6I 
4891 LPR!NT 'E017' 1 TE<JI 
4e~e LP~!NT ·Eoie·,~i 

4911 LPRINT 'E0t9',HO!JI 
4•11 LPRINT 'EO:!l",E~<JI 
4921 LPRINT 'EO:ll',!NT!51•SA•E~!Jl+,51/ll 
4931 LPRINT 'E0112',EA!JI 
4'141 LPRINT 'E01 ll', INT 151•SG•E~ <JI+, 51 ill 
4951 LPRINT 'E0:14',ERIJI 
49•1 LPRINT '£0115',EA<Jl•ER!JI 
4'7• LPRINT 'E0119" 1 NE<Jl/~CIJ,51 
4981 LPRINT 'E0:17' 1 NE!JI 
4991 LPRINT 'E0:18',EE<JI 
49'5 LPRlNT 'EOrl9',UE<Jl 
5&11 LPRIHT rLPRINT 
se11 LPRINT 'FOOD PROD •• ENY. PROT."1LPRINT 
5021 LPRINT 'COUNTRY1'1J 
5131 LPRINT 'YEARS1';T<Jl1'·"1T<Jl+41LPR!NT 
5141 LPRINT 'F011',PD<J,1J 
5l51 LPRINT 'FOr2',RCIJ,ll 
sc•e LPRINT 'F01l',ACIJ,ll 
5&71 LPRINT 'F0:4",PDIJ,2l 
5181 LPRINT 'F0r5',RC!J,21 
:l'I LPRINT 'FO:•',ACIJ,2> 
5111 LPRINT 'F017• 1 QEIJ) 
5111 LPRINT 'F018',CLIJl 
5121 LPR!NT 'F0r9',MAlJI 
5131 LPRINT 'FOrl~',CA!Jl. 
51CI LPRIHT 'F01ll',~P!JJ 
5151 LPRINT 'F0112',EF1Jl 
5lbl LPRINT 'F0113',UF<JJ 
5191 LPRINT 1LPR!NT 
,, U LPRINT '&DOCS PROD. ~ HU". SER'JlCES':LPRINT 
5211 LPRINT 'COUHTRY1'1J 
5221 LPRINT 'YE~Rs1•1r<Jl1'-'1T<Jl•41LPRINT 
52ll LPR!HT '6011',PDIJ,ll 
524e LPRINT '60:2',RC<J,ll 
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:.::.0 ~P~:NT "GO::",AC<J,C-l 
::b0 LPRINT "G0:4" 1 P01J,4l 
::10 LFR!NT "GO::",RCCJ,4> 
::ac LFR:NT "GO:b",ACCJ,4) 
::90 LPR:NT "G0:7",051Jl 
:.:00 LPRINT "G0:8",0M<J> 
::10 LPRINT "G0:9",HP(JI 
:.::0 LPRINT "G0:10",LP1J1 
:::0 LPRINT "GO:ll",CU<JI 
:.:40 LPRINT "G011=·,GF IJJ 
:.::0 LPRINT "GO:l:",GE!Jl 
:.:b0 LPRINT "GO:l4",UG<Jl 
::70 LFRINT "G011:.• 1 wG1Jl 
:380 LPRINT "G01lb",TA<Jl 
:.:a:. LPRINT "G0:17",TPIJl 
::90 LPRINT 1LPRINT 
:.400 LPRINT "INTERNAT, FINANCE, EXP., IMP.,~ OE8T"1LPRINT 
:410 LPR!NT "COUNTRY:";J 
:4:0 LPRINT "YEARS:";TIJl;"-";T<Jl•4:LPR1NT 
:4:0 LPRINT "IO:l",DE!Jl 
:440 LPRlNT "10::",lRIJ> 
:4~0 LPRINT "10:3",PMIJl 
:4b0 LPRINT "1014",DS 
:470 LPRINT "101:.",MLIJ> 
:.480 LPR!NT "10:b",2E<J> 
:490 LPR!NT "1017",ZG<J> 
::00 LPRINT "10:8",ZF<J> 
::.10 LPRINT:LPRlNT:lF W$•"R" GOTO :.110 
::.11 LPRINT "TABLE FUNCTION SETT!NGS":LPRINT 
::12 LPR1NT "COUNTRY:":J 
::.1: LPRINT "YEARS:";T<J>;"-";T!Jl+4 
:.:.14 LPRINT 
::.:0 FOR 1 • 1 TO =11LPRINT 1,JX<l>s NEXT I 
::.:0 LPRlNT:LPRlNT 
:.:.40 LF'RlNT "SCORE SHEET"tLPRINT 
:.::.0 LPRINT "COUNTRV1";J 
::b0 LPR1NT "YEARS1"1TCJl1"-";TIJ>•4:LPRlNT 
::.10 LPRINT "POPULATION•",POIJl 
:.:.12 LPRINT "FOOD PC .~,FO<J> 
:,:,74 LF'RINT "GOOD l>C •",CO<J> 
::.7b LPRINT "POP. G.R. •",<8RIJ>-ORIJll/1000 
::.80 LPR!NT "OEE<T •",DEIJ> 
:.:.90 LPRINT "CUAL. ENV •",CEIJ> 
:=;:,9:;: LPRlNT "EN EF MULT•",EP'l!J) 
:.b:0 L~R!NT "FOOD CAP P•",WAIJl/ACIJ,ll 
:b40 LPRINT "IND CAPP •",WG<J>l<AC<J,3l•AC<J,4> > 
:.b:.0 LPRlNT "ENE CAPP •",NE<J>IACIJ,:.> 
:.bo0 LPRINT "TOTAL FOOO•",TFCJ> 
:.b80 LPRINT "TOTAL GOOD•",TA!Jl 
:.b84 LPRINT "TOTAL. ENER•" 1 TE1.J) 
:700 LPRINT "AV. SCORE •",DO<Jl/QT 
:7~0 LPRINT1LPRINT1LFRINT1LPRINT 
~711 !F DE<J>•: < TF<J>+TA<J>+TE<J> T~EN GOTO ~717 
~71~ ~PRINT "••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••" 
~71: LPRINT "COUNTRY ":J1" HAS EXCEEDED ITS DEBT LIMITS" 
~714 LPRINT "GAME OPERATOR SEIZES ";TA<Jl/10;" UNITS FROM TOTAL GOODS AVAILAE<LE" 
~71~ TA!Jl•TA<J>-TA!J)/10 
~7lb LP~INT 11 ••••••••••••+•++++•••••••••••••••••••••••••••••••••••~••••••••••••·· 
~717 RETURN 
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AL. riABETIZED VARIABLE 
LIST FOR STRATEGEM - lb 

AA Agricultural Area 

CAPI7AL 370CfS: 

;;:.c ( 1 > 

AC<:) 
~CI 3) 
~C:4l 

AC<5l 
AC<6l 

- Faod Prcduct1cn 
- En~1rcnmental Prot~ction 

- Goads Production 
Ht.tman Servi ·=es 

- Energy Production 
- Energy Efficiency 

AE Average Exports 

AG Average Consumption Goo~~ Per Capita Cover last :. cycles) 

LIFETI~E OF CAPITAL STOC~S: 

AL< 1 l 
AL<:) 
AL (:. l 
AL<4> 
AL<5l 
AL C6) 

Food F·rodL1ct ion 
- Environmental Protection 

Goods Production 
Human Ser'vices 
Energy Production 
E~ergy Efficiency 

AN Land Productivity 

AF =ood Production <5 yearsl 

AR Food E:: port Price 

AX Money from Food for E::pcrt, <cal·=t.llatedl 

8R Birth Rate 

8Yllll ~ormal Births ~er l~Q~, "Table 

CE Cumulative Energy Froduct1on (from 1ear ~) 

CL Food Production Capital/Land Ratio 

CM Consumption Mult:~l1er on Production (has: ~alues during 
eac~ ~~cle one for food production and one for goods) 
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CD Consumpticn ~oods per Caplta 

c~ Energy Capital ?roductiv1t .. Multiplier 

• 

CY ( 11 l Con s1..1mD t- ion ML11 ti p ! i er Tab l e 

DA Debt Ratio 

DE D~bt 

Dr-J t'iew Loan, <1np1_1tl 

Ci-= Debt Repayment, < i np1..1t l 

OR Deatt-1 Rate 

DS Debt Ser· .. ices 

DY(lll Normal Deaths per 1~~©, Table 

EA Energy Requirem~nt for Agriculture 

EB E:, ported Energy Price 

EC Energy Carried to r,je::t Cvcle, <1npL1tl 

ED Energy for ProdL1ct l on, < i npL1t) 

EF Food ror E;:p~rt, <ir.putl 

EI Energy Imports 

EL Domestic Energy Production Last 5 Years 

EM Energy Consumption Mult1pl1er 

EQ Energy for Goods Prc1duct1 on <5 yearsl , < J npL1t l 

EP Imported Energy ~rice 

Energy Requirements for Goods Production 
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~T Tctal Energy Demand 

EW ;'.'.verage of EX 

EX Ratio of Energy Effi~iency Capital to Production Capital 

EY<lll Energy Requirements Multiplier, Table 

EZ Capital Stec~ Deteriorating the Env. 

FL Food Ccnsumption/person - last cycle 

FD Feed Per Capita 

FY'.11) Eneri::- Fr-odLlction Capital F·rodt..tcti,-ity 
Multiplier-, Table 

GA Goods E;;port F·r- ice 

GE Goods for E;~port, (inpLtt) 

GL Goods Consumption/person - last cycle 

GF Goods Froduct1an 

GX Moriey fr-om Goods for E:~ por-t, c a 1 c t..1 l at ed 

HE Household Ener-gy Demand Multiplier 

~F Human Ser-vices Capital Fer Capita 

INITI~L CAPITAL STOCKS: 

re ( 1) 
IC(21 
rec::) 
IC\ 4l 
IC <5l 
!C(6) 

- Food Production 
- Environmental Fr-otection 
- Goods Fr-eduction 
- Human Services 
- Energy Fr-eduction 
- Ener-gy Efficiency 

IR Inter-est Rate 
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I '( ( 1 1) r r. t Ere st r;.; t e ' Tab l e 

JXCll) Values c.f the ::-axes on table fl.mctions 

t.··· 

"· Number of Countries Playing the Game, (1nputl 

IB 8irth Rate Normal 

KD Death Rate Normal 

~F Norm.;l Productivity of Land 

f G Normal Productivity of Laber 

L Number of Values Specified for the X-a~1s of the Tables 

LA Fraction of Population Employed 

LC Normalized Capital Land Ratio Actual 

LF Labor Force CLE on th~ SHARPI 

LP Laber Output Mult1pl1er from Human Services Capital 

LY<lll Labor Output Multiplier from Human Services Capital, 
T.-.ble 

NN Tr,de:: Used in ~.;.ble Function S1..1broutine 

• 
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NY\lll Land Output Multiplier from Food Capital, Table 

DA Maximum Useful Food ?roducti~n Capital/Land Ratio 

OB Oil Price Increase Time 

OM Labor Output Multiplier from Goods Capital 

OS Capital/labor Ratio 

0Yt111 Labor Output Multiplier from Goods Capital, Table 

MONEY THIS CYCLE FOR TECHNOLOGIES THAT: 

Pl - Raise the Normal Productivity cf Land 
P: - Raise the Normal Productivity of Labor 
P~ - Increase Energy Resources 
P4 - Raise the Energy Efficiency Capital Multiplier 
PS - Raise the Environmental Protection Capital 

Multi pl i 2r 

P0<6l Projected Depreciation 

PE Purchases for Energy Imports 

PF Purchases for Food Imports 

PG Purchases for Goods Imports 

PL Actual Productivity of Land <AN•QEl 

PM I~port Price Multiplier 

PN Productivity cf Domestic Energy Capital 

PO PopL1lation 

PT Projected Tota\ Energy Requiremen~s 

PU Maney for Imports 

PY1lll Energy Production, Table 

DD Deterioration in Cuality of Environment 

QE Quality cf the En~1ronment 

OQ Cumulative Score 

' 
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OR Regereration in Quality of t~e Environment 

QT Number of Periods Played 

QY(ll> Percent Deterioration in Quality 
of the Environment, Table 

OTHER PRCDUCING CAPITAL STOC~S: 

IC ( l l - F·::.od F'rodL,ct ion 
IC(2l - Environmental Protection 
JC<:> Goods Production 
IC(4) - Human Services 
IC15l - Energy Production 
IC<0) - Energy Efficiency 

RE Total Energy Resources 

INVESTMENT ALLOCATED TO: 

R r < l l 
RI< 2l 
RI(:) 

Food F·rodLtct ion 
Environmental Protection 
Goods Production 

RI (4) HLtmc.n Services 
RI 15l Energy F·roduction 
RI<6l - Energy Efficiency 

RRZ Matrix of Labels for Seven Sectors 

RY<lll Percent Regeneration in Quality 
of the Environment Table 

CUMULATIVE MONEY FOR TECHNOLOGIES THAT: 

Sl - Raise the Normal Productivity of Land 
s: - Raise the Normal Producti~ity of Labor 
s: - Increase Energy Resources 
34 - Raise the Er 0 rgv Eff1c1ency Capital Multiplier 
55 - Raise the Environmental P~otect1cn Capital 

Multiplier 

SA Specific Energv Reqs. for Food Prod. Cap. 

3C Sustainable Capital 

SG Specific Energy Reqs. for Goods Prod. C~p. 

• 
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T(Jl Y~ar in the Game for Country J 

TA Total Goo~s Available 

T'"' Gcods for F'op1_tl.:1tion .... 
·1 .:ars), ( ento:-l"'ed l I l.. \...., 

TE Tc:ital Energy Available 

TF Total Food Available 

T• T·~ta l Invest:nents I .I. 

TL Actc_tal F'rodc_1ctivity of Labor \OM*LPl 

TP Total Depreciation 

TR Total Energy Resources 
(not used in current version of game) 

TT Counter for the total number of decision 
cycles played so far by all countries 

UE Energy Imports 

UF Food Imports 

UG Gc:iods Imports 

~M Death Rate Mult. from Quality of Env. 

VY<lll Death Multiplier from Quality of the En~lronment, 
T ..:.bl e 

WA FroJected Food Production 

WG ProJected Goods Froduction 

WM 81r~h Rate Mult. from Human Services 

WYClll Birth Mult1pl1el"' from Human Ser~1ces, Table 

·~ Tab l e Fun c t i c;,r, ( i n p u t l 

X8 In~estment Allocation Chee~ 
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x8 E~ergv f~r Fopulat1on, lcalculatedJ 

iE En~ironmental Protect1cn Capital Mult. 

X~ Energy Efficiency Capital Mult. 

XG Monev fr-om Goods for E::port, <ir>pLlt) 

X l Total E:cport Income 

XF Mcney A~ailable for Imports 

XR Money from Energy for E::port, calCLlleo.ted 

T~8LES OF EFFECTS OF TECHNOLOGIES, THAT: 

Yl<ll> 
Y2 ( 11 l 
v:.<11> 
Y4Cll> 
Y5 I 11) 

Raise the Normal Froductiv1tv of Land 
Raise the ~~ormal F'rod1.lctiv1ty o+ Labor 

- Increase Energy Resources 
- Raise the Energy Efficiency Capital Mult1pl1er 
- Raise the Environmental Protection Capital 

Mult1pl1er 

V Tab:e Function Output 

z \ :.:: ) Table S;..1bro1.•ti ne Array 

ZE Ac ti.Jal I .;ip .::,rt F'r1 ce for Energy 

~c ActLla 1 Lnport F'r i c2 for Fc.iod 
I.• 

ZG Actual Import Fr-ice for Goods 

;:z AdjL\Ste:d Debt 

• 
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BENCHMARK COMPUTEFl OUTPUTS FOR THE 
DEVE~cPING ANO HIGH EQUI~!BRIUM RUNS 

COUNTRY: 
YE.C.t;S: 0 - 4 
PC: 1 
;:.0:2 

~~:4 

F·C: ~ 
"'C: o 
P0:7 
?0:8 

19 
z 
.., -· -··~ 
41 

ENERGY PROD. ~ ENERGY EFF. 

C::JUNTRY: 
YEARS: ill - 4 

EO: 1 !60 
EO:: 640 
rn:3 92'0 
EC:4 0 
EC:~ 0 
~C:6 0 
e:o: 7 1~1!100 

ED:9 
.., ... 

EC:9 40121 
ED: 10 1 
EC• 11 12.~ 

EO: 1: 1012100 
ED:l3 :!Ill 
EC: l 4 60'.2!0 
EC: l~ 16.2!00 
EW: :o .1.~ 

EO:l7 14000 
ED:19 0 
S:O: 19 ~"'"' 
FOOD PROO. ~ ENV. PRDT. 

CCUN;'RY: 
YEARS: 0 - 4 

FQ: 1 !60 
F~· ... ... - :,4111 
F·O:: ae0 
F"C: 4 0 
FC:~ ill 
F0:6 0 
F,~: 1 .69 
F0:9 • 8 
FO: 9 :4~~ 
FO: 1111 
"'IJ: 11 ::::1110 
F'.J: l: Hl00 
.=o: l: 111 

PCP. ~ HH CONS. 

COUNTRY: 1 
YEARS: ill - 4 
P0:1 
FO:: 
F·01: 
F'0:4 
PO:~ 

P0:6 
P0:7 
PO:S 

~00 

l:~"'" 
686.,121 
~ 

!Ill 
l :5 
19 1., 

ENERGY PROO. ~ ENERGv EFF. 

C::JUNTRY1 
YEARS: 0 - 4 

EO: 1 
ED:: 
EC:: 
E0:4 
EO:~ 
ED16 
E0:7 
E0:9 
EC:9 
EO: 10 
ED: 11 
ED: 12 
ED:1: 
e::o: 14 
ED: 15 
ED:!6 
E0:17 
ED: :a 
EC· 19 

1:00 
4900 
600111 
940 
3:".60 
4:1210 
~6000 

• 2 
7500 
• 4 -... 
1:~00 

8 
!600ill 
49~;)0 -... 
:0000 
111 
:000111 

FOOD PROO. ~ ENV. PROT, 

COUNTRY: 
YEARS: 111 - 4 

FO: 1 ~0111 
F0:2 :<i00 
F0:3 :~;,0 

F0:4 670 
F0:5 3:.:.i 
F0:6 4000 
F0:7 • 9 
F0:9 -.. 

-· .J F0:9 i:~00 
FD: 10 
FO: 11 1::500 
FO: 12 .. 
FD: 1::: 0 
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~occs ?<;:CO. ~ HUI"'. se:;rv!CES 

C:!LNTRYs 
YEARS: 0 - 4 

GC: l 60 
GO::? :4:1l 
GC:3 ::00 
30:4 ~i21 

G0:5 400 
G0:6 4!j~ 

GO: 7 6 
GC:8 .. _, 

G0:9 2.2~ 

GO: 1121 :. 13 
GO: 11 
GO: 12 3000 
GO: 13 0 
GO: !4 500 
50: l~ 3100 
GO: :6 =~~0 
SC= 17 430 

:NTE~NAT. ~:~ANCE, EXP., !MP., ~ ~EST 

C:lL.:NTRY: 
vE~R·S: 121 - 4 

lO: l 
!0:2 
IO: .3 
!C:4 
ro:~ 
!0:6 
: 0 ~ 7 
J0:8 

TABt..E s:''...JNCT:ON 

COUNTF<Y: 
YEARS: IZI - 4 

:: 
::: 
4 
:; 
6 
7 
9 
9 

10 
1 1 
1: 
l:: 
!4 
l~ 
lb 

0 
. l 
1 
0 
!000 
l 
1. l 
! • l 

SETT!NGS 

. 1:. ::::.z: 
• 11:: 
.4 
.69 
.08 
0 -. _, 
• 1<)8 
.,;~~ 
.s-; .. '_, 
• i 1:~ 
• l~ 

0 
0 
:1l 

GOCOS PROO. ~ -<L;M. SE~V!CES 

CCll..:NTRY: l 
vEARS: ~ - 4 

GC:l 900 
GO::? !600 
30:3 4~00 

GC:4 1000 
G0::5 8000 
G0:6 9000 
G0:7 36 
G0:8 19.4 
G0:9 ,9 
G0:10 4.9 
GO: 11 
GO: 12 08600 
GO: 13 :0000 
GO: 14 0 
GO: 1:; 08600 
G0:16 68600 
30: 17 ~l ! ~ 

!NTERNAT. FINANCE, EXP., :MP., ~ Q~ST 

COUNTRY: l 
YEARS: 0 - 4 

I 0: l 
IO::? 
IO::; 
!0:4 
!0::5 
10:6 
!0:7 
IG: 9 

TABLE FUNCTION 

COUNTRY: 
YEAR:S: 0 - 4 

~ -
3 
4 
:; 
6 

.7 
8 
9 
10 
11 . ~ .. 
1::: 
14 
l: 
!6 

0 
• l 
l 
0 
::?6000 
l 
1. l 
L 1 

SETTINGS 

l 
,9 
l 
.8 
.6 
.6 . 
• J 

~· •-J 

. 9 

.~~ 
. _, 

9 
.9 
0 
0 

"' 



17 21 L7 ~ 

:~ 21 10 " :9 0 !9 " ::i 21 :·<J i2I 
:1 i2! :! 0 

SC:JRE SHEET SCORE SHEET 

C:::ll.:NTRY: COUNTRY: 
YEAR·S: 0 4 YEARS: 0 4 

~:JPUl.AT!ON• 200 POPUl.AT!QNa :;;00 
FOOD PC a 2 FOOC PC ~ 

GOOD ;:'C ,. ... GOOD ?C l'!:: . 
;:.op. G.~. a .0::?1 '°'OP. G.R. 0 
OE::Si ,. 0 O!;;&T :a 
i:'UAl.. E:'llV a .69 C!UAl.. ENV .e 
E~ E= ~UL.Ta EN EF :-tUl. T= • 4 
FOOD CAF· Pa 4.312~ FOOD CAP ~·~ ~ 

r "D CAP p ,. .\. 13::::: I~lD CAP p ~ ~.i8!48 
E!'?E C.:OP p ,. 17.~ ENE CAF' p ,. '5 
i::;~;_ i::ooo• ::-i2!0 TOTAL. FCOD= 1:~00 
;~:"C.l. GCOOa =~00 TOTAL. GCCOs 69b00 
.,.OTAl. ENE Ra l ~;z:ru~ TOTAL. ENERa ~6i2100 

AV. SCOF.E • 10 AV. SCORE ,. _,, _,_, 

~hen yow "•v• inst•l!ed tn• STRATESEM-! compwt•r progr•m on 
your computer, test it by reproducing tne •Cove two lists. The 
left col~mns of ~•g•s e:-e~ •r9 produced 1n tne first cyc!e, •hen 
you c~cose "D", th~ :evelop1ng oot1on, •s you 1n1t1•l1ze tne 
mod•l. Th• right columns of P•c;~s e:-e~ •re p,.oduced in tne 
first cycle, ~hen you choose "H", the h1gh-•ouil1or1~m option, •s 
tOu 1nit1•l1=• the mod•l. :+ you C•n ,.eorodwc• •~ch list pre­
cisely, you m•y be quite con•1~ent th•t your ~ro~r•m ts fl"ee of 
t·~p1C"1g o?rrOl"S. 



AL'l'EHNATIVE DENOMINA'l'IOI~ KEYS l"UI< 'l'llE CAPITAL MAHKEHS 

Il@ 0 
I I 1 [{] D 

~@ 0 I I 50 D 

Il@@ 0 1 1 1 aa D 

))@@ -0 I I 500 CJ I-' 
0 

~ ~ ~· 1000 o 
0 

Il@@@ 
- -, __ _/ 

~ ~ 5000 CJ - -

5) (0) (0) (0) I I 
For some versions of the yam~. the markers used to designate food, goods, energy, and 
capital do not fit into the shapes on the denomination key in the center of the game 
buard. In that event, one of the above keys can be reproduced and placed over the 
current key for reference by the players . 

.. 



- 101 -

ORIGINALS FOR REPRODUC1NG THE SIX DENOMINATIONS CF MONEY 

10 10 10 
MONEY MONEY MONEY I 

10 10 10 

10 10 10 

l 
MOO~Y M~EY MCNEV 

10 10 10 

10 10 10 
MCN~Y MOH~Y MONEY 

10 10 10 

110 10 10 
MCN~V MCHEV MONEY 

10 10 10 

10 10 10 
MCN~Y MONEY MCHEY 

10 10 10 

10 10 10 
MCHEY MONEY M~EV I 

I 
10 10 10 

I 
I 
I 

_I -



- 1C2 -

~o 50 50 
MCN~Y i;;1~'!~Y MCN~Y 

~o ~o ~o 

50 ~o 50 

n~!~Y r1C:!~V M~~EY 
I ~o 50 50 
! 
~-

50 50 f50 
i1CN~Y MONEY MCN~Y 

50 50 ~o 

50 50 50 
M~~y MC~~y MCN~Y 

50 50 50 

50 50 50 

MC~!EY MCN~Y MC.~~y 

50 50 50 

! 
50 ~o I ~o 

I 

I MetJ~Y M~~~V MC~~y 
I 
I 

L 50 50 50 



- 1C3 -

I 100 100 100 
MCHEY M~EY M~~y 

100 100 100 

I 100 100 100 
MCNEY MCNEY M~~y 

100 100 100 
! 
i 100 100 100 

MONEY M~EY I MONEY 
100 100 100 

I 
100 100 

I 
100 i 

I MONEY MC.~EY MONEY I I 
I . 100 100 100 I 
I 
I 

I 
I 100 100 I 100 . 
I 
I MONEY MCNEY I MONEY 
I 100 100 100 I 

I 

100 100 100 
M~EY MCNEV MON~~f 

100 100 100 



r----------------------- -

- 1C'4 -

~00 500 500 
fiC'i~Y Mt;~~y M~~V 

500 500 500 
'1 

I 

600 ~00 500 
MCNEY MC~EY MCH~Y 

500 500 500 

500 500 500 
nCNEY MG!EY M~EY 

500 500 500 

! 500 500 500 
MCNEY f1CNEV MQ\~EV 

500 500 500 

500 500 500 
MOO~V MCNEV MCHEY 

500 500 500 

500 500 500 
MCNEV MCNEV MCHEV 

500 500 500 
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1000 1000 \ 1000 
M~~y M~~y MONEY 

1000 1000 1000 

1000 1000 1000 
MCHEY MONEY MONEY 

1000 1000 1000 

I 
1000 1000 1000 I 

I 
I 

i MCMEV M~EY MONEY 
' I 1000 1000 1000 i 
I 

1000 1000 1000 
I MONEY M~EY MONEY 
I 1000 1000 1000 

1000 1000 1000 

I 
MONEY Mct!EY I MON EV 

1000 1000 1000 I 

I 
I I 

1000 1000 1000 
MCNEY M~EY M~EY 

1000 1000 1000 
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I 
I ~000 5000 ~000 

MCN~'I MC:~~V MCN~Y 
I 

~000 ~000 5000 

f ~000 5000 5000 
l 

MC.~~y i1CJ"l~Y MCW~Y 
5000 5000 5000 

5000 5000 5000 

I 
f1CNEY f1CN~Y MCN~Y 

5000 5000 5000 
' 

~000 5000 5000 

I MCNEY MONEY MONEY 
I 5000 5000 GOOO I 

f 5000 5000 5000 
MCN~Y M~EY i1CN~Y 

5000 5000 5000 

I ~coo 5000 5000 
M~l\IEY M°'~y MONEY 

5000 5000 5000 
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GAME PARTS ORDER FORM 

~,:,il this form to: F'l'""o~. Der.nis Me::.dows, 80:: 8"1~0, O.;,rt,T10Ltt! 1 

Col ler;e, H.:.r1cver, NH ll:::755, USA or FCTY/l:"NIDO. 

Ga.:::e ~card (100 c:n x SOc::i) 

?ieces: people, money, capital invest::ient 
c-.lbes, and timer 

c=~puter program: (listing is in user's manual) 
- recorded for 

SHARP PC-lSOOA cassette 
NEC PC-8201.A cassette 
Commodore 64 cassette 
Co!!!Qodore 64 disk 
Apple II disk 
IEM PC Disk 

~ser's ~anual with operating instructions, 
role descriptions, all for.ns required 
to play STF-ATEGEX-1, and lecture notes. 

~TE: The fot:owing 3 itemi are copies o' item~ which are 
repro~uced only once in the user's onanual. They will be 
useful to t!iose .. ho ~n the game many times 4nd who cannot 
xerox the origi~als provided in t!ie user's manual. 

?~ckage of 2 sets of extra role d~scriptions 

?a=kage of 10 sets of the record sheets 
(one set is used per game) 

Set of about 25 plastic overhead projector 
transparencies for use in t.~e lectures that 
~ntroduce and debrief the game •. ~ese a:e 
repro<:!uced from ~;e illustrations provided 
in the user's ~anual. 

~ser's ~anual for STRATEGE.~-2, a 1 or 2-
per~on ga.~e on the Kcndratiev ~ycle 

( t..'1is inc1.udes e'lerything required to 
ope~ate t~e game except markers) 

~~.BER rmIT COST TOTAL 

s 10. 00 

20.00 

15.00 

5.00 

1.00 

3.00 

25.00 

2.00 

TCTAL 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SEND TC; 

Na:ne:~~~~~--~~~~~~--~~~~~~~~~~~~~-

- - - - - - - - - - - - - - - - - - - - - - - - - -
7e :ez;ho:-:e m.mbet·: 
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STRATEGEM-1 OPERATOR REGISTRATION FCRN 

We are working to develop s~veral versions~+ SlRATEGEM-1 
c.1th i=J-:<r-?1T1ete"" v-?l_,es S"?t to represent differer.t CQ\.•nt:-i.:::·S. 

he;r ·~.:.,nes in +:.he STRATEGEM fc.mily are also t:Je-0q c:~~<ted. 
~-~~a-:::o?. fill :,1_,t tr.is page and r1rturn it to: ;:·,.-c:.f-. Cer·.~;s Meadows, 
F ·:=':'C,_!r-1,..~ F'C'l i cv Center, 80:: 81'J~QI, 0.;rtma--tth Coll eq<.,, • 1.1nover, i~H 

J::::7S5, 1_:s.:., or FCTY/UNIDO so that you may be included on Lb'° :"ldling list: of 
t:-,ose ••ho ..iill ..-eceive r-e-v1:e·j versions of t'"ie :_,:::;,:~-::;. .-;1an:..1al c.nd 
infor~~~i0~ 3bout other games in the s2~1es. In the ev~nt thc.t 
,.·c·w have qL:est' ·:Jr.s .o.bo:...t the ·~amf>, ·1 0:..1 .nay al sc· cc:-.t.;·..:t 11'>2 t)y 
tel eo t-1 c.-1 e: .:J~r:: / b.:...:\- -::5:3 ~ 

TITLE: 

ADDRESS: 

NUMBER OF G~ME SETS YOU ARE USING: 

E;; F EC' rED FF-·t:c :_12:,:'-JS '( OF IJ:3E AND GROL'F s I ZE: 

POI~~l :~L USES FG~ THE GA~E: 

1 

' 




