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INTRODUCTIOR

WALRUS I is the first in a series of three games developed for the
University of Michigan Sea Grant Program to provide a basis for communication
and interaction among Sea Grant personnel engaged in specialized water
resources research and between such personnel and the lay public they are
seeking to serve. Successive models in the series will provide gaming-
simulation models of increasing complexity and sophistication, moving towards
what is hoped to be a highly sophisticated and realistic simulation of human
communities and their interrelationships with the environment. Development.
of the final stage in this series is a number of years away, but this game
and a number of others are helping to prepare the way for greater use of
simulation technologies and possibilities in public decision meking. The
second goming-simulation model in the series, WALRUS II, is expected to be
completed by the summer of 1972 and will provide a more sophisticated and
detailed version of the elements and processes represented in this early,
imprecise, and relatively simple gaming-simulation model.

This first game in the series is necessarily quite crude. The attempt
hore hns been to stimulate discussion and criticism as to what the principal
ingredients of an adequate simulation model dealing with water resources
problems should be. To date the game has served this purpose well, and the

current version contains a number of changes in content and emphasis based

of'f'icials. To personnel from the Michigan Sea Grant Program and to elected



officials and planning board members from Traverse City, Michigan, we are
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easily misunderstood and is not widely known as yet, the following bricf
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and generally accepted intrecduction to the technique itself.



INTRODUCTION TO GAMING-SIMULATICON TECHNIQUEKS*

Historical Development

Gaming/simulation techniques are of long stending; such games as chess,
&0, and Shogi having been developed from war games used ;h the Indian subcon-
tinent, China, and Japan some thousands of years ago, Modern war-gaming dates
from the latter part of the elghteenth century, when the Prussian military
establishment became conscious of the need to revlse the training of combat

officers.**

Whilst in the last thirty years the training element has remained
important, gaming technigues have been employed in such areas as strategic
planning--e.g,, the Japanese attack on Pearl Haerbor; tactical operations plan-
ning—e.g., "hunt and kill" patterns for submarine search; weapon use and
development—e,g,, analysié of air and ground combat; and the attempt to define
the characteristics and implications of new weapons systems—e.g,, the pattern
of deployment of nuclear weapons by NATO in Europe.

Although primarily a postwar development, "crisis" games designed to allow
examination of aspects of international relations began to be developed during

the interwar period. These are role-playing exercises set in a scenario re-

lated to an actual or imaginary crisis situation. They owe much in terms of

*Reprinted from Gaming/simulation Technigues: An Introductory Exercise, Man-
agement by Objectives, by Robert H. Armstrong and Margaret Hobson, Institute
of Local Government Studies, University of Birmingham, Birmingham, England,
with the permission of the authors,

**Extensions of the Prussian "method" were later developed by the Russians,
British, and Americans. '




their form to the "t'ree-play"” kriegspiel, which developed out of the Prussian
war-game exercises mentioned above,

It was not until 1956 that the American Managewent Association, in coop-
eration with I.B.M., began to develop "business war-games.” 8ince then the
growth of business-gaming, mainly for training purposes, has been rapid. As °
in the military field, there have been extensions with games being used to
examine aspects of operational problems, e.g., stock-coﬁtrol, though such de-
velopments have not been as prolific as the military equivalents.

Applications to problems of public administration and land use planning
date from 1960 {Hendricks—POGE), though the two best-known examples, CLUG
(Allan Feldt) and METRO (Richard Duke), are both post-1963 developments, and
to date, the extent of the use of gaming techniques in this area is still
limited,

Thus paradoxically the use of games as training and planning devices is
both ancient and novel, but in all the applications of gaming certain common
elements can be found, these are

(i) pecple playing roles—which do not necessarily correspond
to those they assume 1In the real-life situation;

(i1) a scenario—defining a problem area or a given "state of the
system";

(iii) an accounting system designed to keep track of events and
their consegquences during play.

Different games will place the emphasis on different elements. Thus scme
games are almost entirely role-playing exercises, whilst at the other extreme
the use of elaborate computer simulations reduces the people to a secondary

role and emphasizes the "accounting” system.

>



Computer Simulaticns

At this point it may be useful to distinguish a gaming/simulation exercise
from a computer or machine simulation, Gaming/simulations will always employ
all three elements—roles, scenario, and accounting—and at least the major

vorealgounild-teuresententod. hubr-playtrere o _tnsibonpaterstmeigcloh’ wnize .
the three elements ;re present, they are represented in symbolic from within a
model. Thus the relatively "free" declsions taken by role-players in a
gaming/simulation exercise are replaced in the computer or machine simulation

by programmed responses® to a series of alternatives.

Gaming/simulations which use a computer use it as part of the accounts
system. Even where a "sophisticated" model is employed, its purpose is to do
no more than process information and responses generated by the human players.
Hence the emphasis is not placed upon the logical or inner consistency of the
model used, but upon either {or both) the relationships:

(1) between the roles represented by human players,

(ii) between the players and the model,

This characteristic of gaming/simulation means that its main purpose can-
not be "predictive” in the.sense in which that term is used by the operations
research scientist. The presence of human players means that there will always
be opportunities for the absurd to happen &nd the irrational to dominate. Con-
ditions of play will very from exercise to exercise, not the least important

variable being the personalities of the players, However, computer simulations,

*Thig is still true where the programmed responses are deliberately designed
to be "random."



when given variables change, can meke a "ﬁrediction" of the gquantitative out-
come of such (a} chunie(s).

Tne differencce in outcome from gaming/simulation and computer simulation
approaches do not mean that they are "oppcsed" approaches. Each draws on dif-
ferent techniques, which in turn influence the structure and the type of result

which can be expected or anticipated,

Gaming/Simulation Techniques

Within each of the elements of role-playing, scenario construction, and

accounting system development, a number of techniques can be employed,

1. Role Playing

There are three aspects to be considered in relation to roles:
(i) role definition,

(ii) role allocation,

(iii) adjuncts to role playing,
Roles may be defined to correspond with their real-life counterparts or
may be an amalgam of certain interest groups which have seleéted characteris-
tics in common. KEither approach may be used in a gaming/simulation exercise
or the two may be combined. The objective, whichever approach is adopted, is
to introduce into the exercise what are seen as the "key" decision-making
groups. The definition itself can be stated either in minimum terms, so as to

allow for development of the role during the exercise, or in terms of stated

objectives to be purused by those playing the role., This definition can be



accompanied by a statement of activities considered (in)appropriate to the
role,
Once definitions have been decided upon, the allocation of roles to play~
ers can be undertaken in a number of ways. A player may take a role that
mAte e e O Sr A RSe YA ke Lo his oun. rep)a1ife male. . Oropsitactoidninid cAiune -

"role-reversal" approach, where a player is deliberately put in a role other
than his real-life one. Where roles correspond to individual decision-makers
in real-life situations some attempt may be made to match players' personality
characteristics to those of the persons whose positions they will be playing

(e.g., in the attempts to game/simulate the outbreak of World War I, separate

runs were undertaken with "matched” and "unmatched" personalities). Other

erifin=-stages during=pla . _may—be—necessary-tB=iMtroduce someadd=———

tional elements into the exercige in order to evoke or record the response of
roles to precise circumstances. Those may be fairly elementary, e.g., to
record voting patterns, or at the other end of the spectrum be more eophisti-
cated, e.g., In order to establish and record changing "weight" of influence
accorded to roles of "equal standing” by the players taking these roles. What-
aver the specific purpose of these adjuncts, the general aim is to provide
linkages between roles, and between roles and the scenario or accounting system
within the "abstract" environment of a gaming/simulation exercise. Without
such linkages there is always the danger of role-playing vecoming introspective,

lacking force and hence not providing any dynamic elements within the exercise.



2. Bcenarios Construction

The scenario in a gaming/simulation exercise defines the situation pre-
sented to the roles at the start of play, The scenario is normally given in
two parts—one being provided as a framework for the exercise as a whole, and
the other providing, often in greater detail, points of reference for the
individual roles,

The scenario provides information. This may be in the form of written
reports, diagrams, maps, physical models, statistical information, and finan-
cial statements. Normally several of these methods are used in combination,
and the information may be provided in menual form, displayed in the area where
the exercise is tc be held, or made available to roles on specific request,

The scenario may relate to a past, present, or future situation, thus the
attempt to simulate the outbreak of World War I is situated in the past, the
K.E, Corridor Transportatidn study in the present, and many weapons systems
simulations some twenty years in the future. In addition, a "scenario” set in
the present can contain some information relating to the past, and also fore-
rasts of the future. Given the scenario at the start of the play, the dynamic
:lement introduced by role-pleying (whatever the interpretaticon put on this by
.he players) leads to changes.in the definition or type of situation confronted
)y players.

It is the function of the "accounting system" to monitor and process the
activities of the roles and update the scenario. The "new" information which

ls generated by the models may be available to all roles, to select roles, or

on specific request,



3. The Accounting System

The accounting system may present
(i) a series of cumulative totals for the exercise as a whole,
(i1) a series of cumulative totals for the individual items,

(11i) an autonomous model which processes the individual items of
information or cumulative totals. This is the only
"model"*—using the term in its strictest sense—which is
employed in the exercise, in that {t contains in-built as-
sumptions relating to behavior and response. In both man-
ually operated accounting systems and computer-based account-
ing systems, the assumptions are open to challenge and dis-
cussion. Any changes proposed by the players (and normally
e degree of consensus 1s required) can be relatively easily
substituted in the manually operated system., In the computer-
based system, the proposed changes normally require & rewrit-
ing of parts of the program,

In practice, the three elements of role-playing, scenario, and accounting
can be more closely interrelated than is suggested in the above account, It
is, in fact, possible to combine certain or even all aspects in one '"presenta-

tion."

The greater the degree of combination, the more abstract the exercise
becomes. Thus in many recreational games, representation becomes symbolic:

in "gaming/simulations” an attempt is made to move away from abstraction whilst

still employing fundamentally similar techniques.

Uses and Applications of Gaming/Simulation Technigues
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the subject is a controversial one, though no more so than that of validating
the effectiveness of many other educational and decision-making aids,

There are four main areas in which gaming/simulation is commonly used:

(i) education and training,
(ii) decision-making and policy formulation,

(1ii) research,

(iv) operational investigations.

The considerations determining its use in the first of these four areas are
different from those applying to the other three, In an educational setting
the object is to create an environment within which students may learn about
the "total" situation through the medium of their own activities, With young,
inexperienced students a substitute for "experience” is being provided, and
as the aim may be to teech particular lessons, the exercises used may be highly
structured, By contrast, where "experienced” professionals are taking part
the aim is not so much to teach specific lessons as to provide an opportunity
for exploration of and experimentation wi£h slituatione with which they are

familiar, In these cases the exercises are less structured, players having
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three applications, it is necessary to assess In considering the remaining

relation to other approaches and techniques. +he relevance of this approach in

sification of technliques, related to the two Figure 1 provides a schematic cla:

- to measure) and rationality (consistency of dimensions of calibration (ability

implicit objectives). Given this classifi- behavior in relation to stated or

es are seen as making their contribution in cation, gaming/simulation techniqy

11



fe\q
variagbles

A
& )
Model Building S Systems Analysis
Mathematically g Sensitivity Analysis
based Techniques o
Fact Finding
Computer
Simulation
aleraten UNCALIBRATED
Behavioural Gaming/Simulation
Studies Techniques
- |
<t
=
Q
e
S &
@ many
v variables

Figure 1. Schematic Classiflcation of Techniques

12



the sector bounded by calibration and rationality., Exploration of an area by
the use of gaming/simulation techniques may lead to the clearer definition of
the key elements in a glven situation, and ultimately the employment of the
quantitative techniques. Such clearer definition may stem from "results”
obtained in one or more of the following areas:
(i) TIdentification and understanding of the interactions between
two or more roles, e.g,, initiation of contaéts, their timing
and purpose, leading to an evaluation of the resulting oppor-

tunities for cooperation or likelihcod of conflict,

(ii1) Identification of information requirements and the use of
information by the roles,

(iii) 1Identification of the problem/opportunity areas creeated by
complexes of decisions which may not always be the direct
concern of the roles represented in the exercise,

{(iv) Exposure of the assumptions underlying the declsion-making
behavior of key groups in a situation,

o7 SO GETTICNT S 0e O I IR S R e fro Toge erve i T 10 Lo e b e n s Jrosead Mo drtesGinga
PLeL Of AR eXa Ped selon they ImaY: Brd Se.ia gt hene ontl o k‘”mt&1=NWy s 'U1$'JL5--“
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r all players. Different players may take part have the same significance fo

reise or the same players may participate in the in successive runs of the exe;

same or different roles.

1 which there appeer to be few positive outcomes, There may be occasiong ol

Following play. However, individuals often 'rec- either during cr immediately :

ities with the game situation over a large period ognize" in real life, similar:

[t is important that the circumstances arising of time. In this connection !
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during play are treated as a yardstick and the attempt to transpose game expe-
rience directly into real-1ife situstions is resisted,.

In this introduction the emphasis has been upon the construction and use
of gaming/simulation exercises, There are many situations in which the tech-
niques employed can be abstracted from an exercise and used for such purposes"

as structuring a discussion, displaying informstion and presenting new concepts,

extension of ancient war-gaming.

14



THE BASIC GAME

Playing Board and Pieces

WALRUS I is played on'a 50-knob by 50-knob Lego board marked off into
4-knob by k-knob cells, which in turn are separated bf gingle-knob divider
strips. Fach knob represents approximately 10 acres of land area, the distance
between five knobs approximates one kilometer, the distance between four knobs
approximates one-half mile, and each cell approximates one-quarter square
mile. Divider strips are used to represent public rights of way between cells
and are the location of any roads, sewer lines, or water lines provided during
the game.

Playing pieces in WALRUS I either represent one of the basie types of
land uses allowed in the model or are used to designate presence of water
lines, sewer lines, highways, land ownership, or employment., Major land uses
in the game and the combinations of Lego blocks used to represent them are
given in Figures 2 and 3. The c¢olor of the piece indicates the team which
owns that particular land use, with clear colored pieces used for municipal
ownership. Cylindrical pieces are used to i{ndicate ownership of a cell or an
individual knob when the ownership is not already clearly indicated by the
color of buildings occupying the site. Single-knob square pieces are used to
designate employment place of residential units, the residence taking a block

with the same color and letter as the employer.

15



LAND USES (by team in yellow, red, white, blue, ebony)

<

Heavy Light Private Employer-Employee
Industry Industry Recreation Affiliation
(in white & clear)

C

Agriculture I Agriculture II Retall Ownershlp of
Vacant land

N

Residential I Residential Il Residential III Residential IV

MUK ICTPAL PRCPERTIES (in clear color only)

P T

Weter Facillty Sewage Fecility Schoel Minicipal Service
additicnal gd:]ition=l
blocks indicate blocks indicate
type (treatment) type (treatment)

Figure 2. WAIRUS I lego Components
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Teams and Governments

Players are assigned to private busine;s teams in groups of two or three
per team. Each of the five teams represent a particular set of business and
geographic interests and players will probably play in a manner representing
those interests. Such "role-playing"” activity is not required, however, and
players may make dec&sions and play the game in any numbér in any manner they
wish within the constraints imposed by the geme rules and steps of play.

Red and yellow teams are primarily agricultural in orientatiqn and are

each in political control of one of the suburban townships, East Township

RS SRR i s o ns st ey ha S L i S A L e B i oL

res

ely,

power and influence within the city itself although their monolithic statu:
in the townships often makes them important to city players. The interest:
and goals of these teams mfght be similar, although they can readily diverg
into two antithetical directions. Limiting growth in the township and seelk
to maximize return from agricultural investments is one direction and requ]
care in matters of zoning and land sales within each jurisdietion. Convers
re-zoning agricultural land to residential, commerical, or industrial will

encourage growth and development by other teams, escalation of land value,

and a rise in property taxes. A significant increase in residential develc
ment by other teams might, of course, result in loss of the poelitical power
enjoyed by the original teams in each township. Provision of adequate wate
and sewer services for these developments is a continuous problem and usual

gets the developing township into issues of annexation to the city, purchas

18



of services from the city, or independent provision of services by either the

tosnship or private investors. Major alternatives involve either requiring

a region-wide water and sewer suthority or requiring no services at all for

development, thus letting each investor solve his own problems and protect his

own interests. At the beginning of the game, both townships have a very low

level of taxation and virtually no capital or operatiné ekpenses.

_.The _ehory,, St kL uﬁknﬂduLn;uu%ou aw" TT 4
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the major employer, the ebony team receives a substantial number of influents

and is generally regarded as being crucial supporter for most city programs.
Depending upon the levels of taxation imposed and the cooperation received
from the city in terms of zoning requests, water and sewer services for new
developments, etc., the ebqny team may follow a policy of industrial expansion
either within the city or in the townships or may begin to develop new invest-
ments in areas such as recreational industries or retailing. The team's stand
on pollution issues and policies may be either conservative or liberal,
depending upon the perceived and actual impacts such policies would have on
the economic future within the community and the industries' own ideclogical
—onceptions of how they ought to behave.

The blue team is engaged primarily in recreational industries such as
hotels, campgrounds, ski resorts, marinas, etec. The poltical strength of the
blue feam within the city is equal to that of the ebony team and, like the
ebony team, alsc provides a fairly important segment of the employment base of

both the city and the townships. The game is deslgned in such a manner that

19



the blue team would be one of the first to feel an impact from high levels of
environmental degradation, although this impact would be fairly quickly passed
along to other players in terms of reduced eﬁployment, loss of shopping,
increased welfare, and slower rates of growth; Diversification of the type
of commercial holdings owned by the blue team is one form of protection againét
environmental impacts, but care and consideration on énvifonmental policy
issues is even more important.

The white team holds a virtusl monopely of retail services in the cities
and towns and has a falrly important share of political power in the city.
As the only retailer in the city, the white teem may, in the short run, reap
exorbitant profits from all other players by raising prices to the upper limit
ailowed. Such an action is almost certain to result in other teams entering
retailing as quickly as possible, resulting in substantial lesses in both
customers and trust tc the white team. General growth and expansion of the
city is basically in the interests of the white team because of its position
in the retailinglstructure. Some diversification of holdings is also a
potentially desirable strategy to avoid overdependence upon the goodwill and
tolerance of customers from all other teams. The white team is politically
in a swing position in terms of city politics, offering enough votes to make
cooperation with any other team very attractive, but not enough to give any
other single team a majority position. Tax rates in the city plus a rapid
rate of development are immediate concerns, with only secondary and longer
term interests in the problems of environmmental degradation which worry other

teams more directly.



Rules of Play

The game is controlled by two sets of rules, one set called "man-made
laws" and one set called "natural laws." The man-made laws exist in three
sets, cne for each of the three political jurisdictions. Yet a fourth set is
used which is not written down but which reflects the gengral constitutional
and legal restraints imposed on all activities by county; state, and federal
legislation and precedent. Man-made laws may be changed by majority vote of
the governing body of each jurisdiction eand more may be added withﬁn reasonsable
limits of existing state and national legislation,

Natural laws are representations of what are seen to be the major environ-
mental and economic constraints affecting behavior and development. The laws
are stated in rather crude terms appropriate to the level of complexity and
detail appropriate for the éame-simulation model. Natural laws may be changed
by any player presenting a reasonable argument and/or documentation of another
natural law which is more valid with respect to the real world and which is
reducible to the simplistic format required for operation of this game.

Man-made laws for each of the three jurisdictions and natural laws for

the entire game are given on the following pages.
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Man~Made l.aws:

Walton

1,

Appointments:

The mayor has the power to appoint employees in munic-

ipally owned services and to negotiate wage rates for these employees. The

mayor has the power to appoint city officlals such es tax collector and public

health officer, subject to approvel of Common Council.

2, Votes: One vote in Common Council is received for each residential

cell in which a team has a majJority of the residential ﬁnits.

3.

The existing zoning map for the city shall be enforced by

the mayor or his appointee. Changes in zoning may be enacted by majority vote

of Common Council acting upon a petition presented to Couneil and subject to

one round delay in order to allow dissenting interests to present their argu-

mante Axn pnooeition ..

i and postea on

y apply to the

rrent level of

d within the city
ater and sewer
~is the responsi-
fty offieial, No
Yy treated water

ver or ground-

d water services

- 0ldoaborenscivoosvivns Al S Cugugss Jrenliy- UST De snnsuness

the zoning map, All zoning categories are mutually exclusive

4, Welfare: Any residential unit without employment me
tax collector for welfare payments in lieu of income. The ot
payment is $3,000 per round per residential unit,

5. Mater and Sewer Services: No construction is allowe

in any cell which is not serviced with an adequate level of w
services. Provision of these services from existing capacity
bility of Common Council but may be delegated to some other o

septic beds are allowed within the city limits. Only publicl

supplies may o€ usec. withir the city limits, i.e.; no direct ri

water sources may be used,

6. Extension of City Services: Munleipally owned city an
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may nct be extended to users outside the city limits without annexation., If
this provisicn is rescinded, Council must publicly post a schedule of costs
for installation of services and per-round rates for use by users outside the
city limits,

7. Annexation: Annexation of all or any part of a surrounding jurisdic-
tion requires majority approval of both governing bodiesbas well as approval
of the teams owning the land to be annexed, All annexed land must be adjscent
to land already within the eity limits.

8. Condemnation: Condemnation of privately owned land for the public

good may be enacted by a two-thirds majority of Common Council with appropri-
ate compensation for private owners directly affected. Compensation is to be
between T5% and 125% of the initial construction cost of any building and at
the rate of at least 520,000 per cell of land.

9, Taxation: Taxes ;re based on land use and are currently at the fol-
lowing rates: Full Induetry, $20,000 per round; Light Industry, $10,000 per
round; Recreation Industry, $7,000 per round; Retail Stores, $7,000 per round;
Residential Units, $1,500 per unit per round. Changes in tax rates or in the
system of taxation are made by simple majority vote of Council. Any changes
in the system of taxation must make provision for necessary accounting proca-
dures by the city tax collector., All changes in level or type of taxation must
be announced one round prior to taking effect.

10. Federal/state Ald: Decisions to apply for federal or state aid must

for from publie funds, Approval of an application constitutes anagreement to
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encumber the city for the necessary proportional payment of the project imme-
diately upon winning the grant.

11. Rights of Way: Gele or lease of a public right of way to a private

team or permission to build upon such right of way requires approval of the
Common Council, Rights of way bordering two jurisdictions require approval of
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Man-Made Taws:

West Township

1. Appecintments: The chairman has power to appoint employees in township-

owned services and to negotiate wage rates for these employees. The chairman

“has the power to appoint township officiasls.such. as tax collectar and _mhlin

wwchealth offiger. _gobhiant fneovaevwel (afic it swiEponbc; 3

2. Votes: One vote on the Town Board is received for each r
cell in which a team has a majority of the residential dnits.

5. Zoning: The existing zoning map for the town shall be en
the chairman or his appointee. Changes in zoning may be enacted b
vote of the Town Board acting upon a petition presented to the Roa
ject to one round delay in order to allow dissenting interests to
their arguments in opposition., All changes in zoning must be amnno
posted on the zoning map, All zoning categories are mutually excl

4. Welfare: Any residential unit without employment may app.

tax collector for welfare payments in lieu of income, The current



€. Provision of Services: Either wéter or sewage treatment plants may
be built at public or private expense without any legml constraint. Services
thus provided may be extended to any user desiring them upon agreement on some

.mutually satisfactory rate and method of compensation., Creation of special-
purpose districts, user charges, normal taxation, or other methods may be em- .
ployed as desired by a majority of the Town Board. Services may not be ex-
tended within the jurisdiction of another public body wi£hout the consent of
that beody.

7. Annexation: Annexation of all or any part of a surrounding jurisdic-
tion requires majority approval of both governing bodies as well as approval
of the teams owning the land to be annexed, All annexed land must be adjacent
to land already within the township limits,

8. Condemnation: Condemnation of privately owned land for the public

good may be enacted by a t;o—thirds majority of the Town Board with appropriate
compencsation for private owners directly affected, Compensation is to be be-
tween 't95% and 1259 of the initial construction cost of any bulldings and at

the rate of at least $5,000 per cell of land,

9. Taxation: Taxes are based on land use and are currently at the fol-
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thr toun taz collector.  All changes in level or type of taxation mucl be

announced one round prior to taklng effect.

10. Federal/State Aid: Decislons to apply for federal or state ald must
receive majority approval of the Town Board and application fees must be paid
from public funds. Approval of an application constitutes an agreement to
encumber the town for the necessary proportional paymént'of the project imme-

diately upon winning the grant.

___ 11. Rights of Way: Sale or lease of a public right of wav to s I[ivate
11d upon.suchiinightof wayirequires approval. of..tha” Hi” LF P]”
,J:::E=Jj1g two niurd sdlati onstirequivandpprovalllstinboty ‘”“ atwrch 8
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Man-Made Laws: East Township

1. Appointments: The chairman has power to appoint employees in township-

e Town Board is recelved for each residential

fJ' ,
Il

rity of the residentlsl units.
zcning map for the town shall be enforced by
Changes in zoning may be enacted by majority
pon a petition presented to the Bosrd and sub-
r to allow dissenting interests to present
All changes in zoning must be announced and
zoning categories are mutually exclusive,
ial unit without employment may apply to the
nts In lieu of income. The current level of
- regldential unit.
£s: No residential unit, retail store, or rec-
or bay water which is at a pollution level
enforced by the chairman or his appointed offi-
red for construction amd use of groundwater or
rmissible, Sewage may be dumped directly into

ng the cell in gquestion to the river or bay

Either water or sewage treatment plants may
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2. Votes: One vote oﬁ th
cell in which a team has a majc

3. Zoning: The existing
the cheirman or his appointee.
vote of the Town Board acting u
Ject to one round delay in orde
their arguments in opposition,
posted on the zoning map. All

4, Welfare: Any resident
tax collector for welfare payme
payment is $3,000 per round per

5. Water and Sewer Eervic

reation industry may use river
greater than L4K. This limit is
cial, No septic beds are requi
nonpolluted surface water is pe
the appropriate stream connecti
system,

6. Provislion of Services:




be built at public or private expense without any legal constraint, Services

thus provided may be extended to any user desiring them upon agreement on some
mutually satisfactory rate and method of compensation. Creation of special-

purpose districts, user charges, normal taxation, or other methods may be em-

nloved as dgsired hyv ainrity,.nf the. Toun Raard.. .

....................................... e
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7. Annexation: Annexation of all or any part of a surrounding Jurisdic-

mine& m ot he e

i

that body.

tlon requires majority approval of both governing bodies as well as approval
of the teams owning the land to be annexed., All annexed land must be adjacent
tc land already within the towmship limits,

8. Condemnation: Condemnation of privately owned land for the public

good may be enacted by a two-thirds majority of the Town Board with appropriate
compensation for private owners directly affected, Compensation is to be be-

tween 75% and 125% of the initial construction cost of any bulldings and at the

cared & 0T ot Jannt $5, 000, nar. 2o, Al gl =, ame S i G TS L gt pEA LT S
on land use and are currently at the fol- . Texation: Taxes are based
30 per unit per round; Agriculture I, lowing rates: Residential Units, $5
,000 per round. Changes in tax rates or $1,00C per round; Agriculture IT, $2
nple majority vote of Town Board, Any in system of taxation are made by si
st make provision for necessary accounting changes in the system of taxatlon mu.
All changes in level or type of taxation procedures by the town tax collector
taking effect, must be announced one round prior to
ons to apply for federal or state ald must 10. Federal/State Aid: Decisi
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receive majorlty approval of the Town Board and application fees must be pald
from public funds. Approval of an application constitutes an agreement to
encumber the town for the necessary proportional payment of the project imme-
diately upon winning the grant.

11. Rights of Way: Sale or lease of a public right of way to a private.

team or permission to build upon such right of way requires approval of the
Town Board. Rights of way bordering two jurisdicticns require approval of

both governing bodies,
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(Can be changed by successlfully challenging the basic model or submodel.)

Land Use Characteristics

Land uses in WALRUS are restricted to those listed in the basic components
section which follows. The basic components section also: provides the initial
construction cost for each type of use, the number of eﬁployees required for
operation, the water and sewer requirements, and appropriate information on
gross income. For public land uses, capacity and operating costs are also re-
ported, The following additional characteristics for particular land uses
also apply:

1. Heavy and light industry and retail stores may only locate in
a cell adjacent to a major highway,

2. Residences, retail stores, and municipalities receive their
incomes from other players in the form of wages, welfare, food
payments, or taxes. All other incomes come from outside world
end are paid by the operator each round,

3. Recreation industries may only locate on cells adjacent to a
major river or the bay. As pollution levels in the ad jacent
body of water rise, its income is decreased according to the
following schedule:

Pollution Reading of Decrease
River or Bay Cell in Basic Income
10K 25%
20K 50%
30K 100%

4, Each residential unit must "consume" one food unit each round
by submitting it to the operator at the end of the round. The
food unit must be purchased from a retail store at the price
currently being asked,
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Each retall store may purchase up to twenty food units from the
operator each round at a wholesale price determined by the op-

erator. He may sell these to his customers at a price not ex-

ceeding 200% of the wholesale price. Unused food units may be

carried as inventory from round to round.

A municipal service unit services its own cell plus the eight
immediately adjacent surrounding cells, Any cell containing
more than two residential units must be within the service area
of a municipal service unit,

A school has a maximum capaclity of serving 25 residential units,
If the total capacity of all schools on the board is exceeded
by the totel number of residences on the board, a 104 reduction
in all external incomes to all land uses will be charged for
each 10 excess residential units.

32



*pred aq pssu 4500 UOTIONJIISUOD UT IoUSISIITIP U3
£1uo ‘asn A1TsuUdiUT J5MOT B WOJ] papesddn ST ®sh pu®l 8Yy3 JT “ATUO UOTAONJIISUOD mMAU JIOJ ST UIATI 150)a

000402 00T 0 0 I 000°¢L AT uBTq 3%BMeg
000 °¢0T ok 0 0 T 000 “on II1 jueld 93emsy
000°¢¢ NGT o) 0 1 00002 11 1uweTd a8emag
0 T o 0 0 000G I pad o13dag
000°¢T (0] ¢ 0 T 0000¢ II1I jueld JI23eM
000G Moz 0 0 T 000°¢2 1I 3ueld J93ep
000°T MG 0 0 T 000°0T I jueld J83Ep
000 ‘Y sTIeD ‘fpv 6 T T T 000°¢2 S90TAZRS TeAIOTUTN
000 ‘g sqTUn o €2 z z 2 000°0N T0049S 211qud
000°e $ _ --- 1 CT T  TT2°/000°0T siTed 21Tqnd
0 Td X U ¥ ¥ U ™™ X u w—= x000‘CT X U 22USpTSaYy uy
0 T4 X T4 x f 14 X 4 - »000409 92UIPTSOY hY
0 TE X ¢ TH X ¢ T8 X ¢ --- *000°0Y 20uap1say ¢y
0 TH 20TMT 2 zZ -—- £000°C2 S0UBPTS3Y 2Y
0 000 ‘g-1 1 T -—- 00007 souaprsay Ty
(6 2 103 %01 ) (pwe1 sntd)
0 sT122 6/000°Ce ¢ ¢ (T + JTo8) 2 000406 II aan3TnoTIBY
(6 2 103 30T +) (puet sntd)
0 STT22 6/000°0T 2 T (3Tes) T Q00¢ce I aunjTnota8y
0 (r3snd x 85Tad) g 2 T 0002 81015 TI®IaY
0 "XeW 00062 ¢ ¢ 2 000°¢2 *pUl UOT4ESIDDY
0 000°¢2 2 2 o/ 000048 Arjsnpul qydr]
0 00006 qQ ¥ g37un f 4 xC00‘00TE Arysnpul Aaeag
(sefem *Toxa) B3IY J0TAJIIG s25A0 Tduz 1500
pUnoy /480 \mﬂoUnH $80IDH JusnTIIA  SpoSN JIBM o oK HOTqONIISUOD adL] asp pueg
Butaaxadp /Ay toede)

SOT3STJI9908IBYD AUauoduo) olzsyg

33



Waler and Sewer Characteristics

The gquantity and guality of both water and sewage are measured by an
index called K, This index is used to describe the capacity of water and
sewer plants, the pollution level of a river or bay cell, the amount of water
required by a particular land use or a gilven cell, and the amount of sewage
generated by a particular land use or cell. The capacity of water or sewer
plant and the lines available for extension along public rights of way is fur-
ther indicated, respectively, by a clear or ebony 1 x 1 x 1/2 Lego block
which is placed on the right of way to indicate s water or sewer extension.

1. Groundwater is available to each cell at the rate of 1K per

cell. Such water is available for use in its own cell or in
any adjacent cell at the rate of 1K per round and is not sub-
Ject to pollution. Land in agricultural use is assumed to use

the groundwater of the cell occupied. Such water may bhe used
only once each round and may not be used for industrial purpocses,

"2

» MWater from a bay or river cell may be used directly without
appreciable treatment cost as long as the pollution level is
below 5K per cell in the cell from which the water is drawn,
Water at greater than 5K level of pollution may not be used
without passing through a treatment plant,

3. The installed capacity of water and sewer services to any cell
is measured by the number of knobs of clear or ebony Lego
placed on any adjacent public right of way, not counting cor-

ners. The same installed capacity may be counted towards
nalln—mw, cddthas. cfden of gl s ca s oy, ©n ISECSURE QIULOE. T1ENL--O-WAY. SUD)e:

L. 0 any .re-

osed, by, the ninleipality  ovr

L

. The efficiency of a sewage treatment plant is r
€.f., for 100K of sewage treated, 20K of pollut
charged into the bay or a river., Efficiency me
by an additionn) 107 by increasing the operatir
plant by *1.

ormally Bod,
.ants are dis-
y be rajisecd once

12 conbs of Lhe
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5. The capacity of a water or sewer plant may be increased up to
four times by the payment of en additional 109 of the initial
construction cost for each 5% incresse in capacity,

Financial and Economic Properties

Financial payments are made between bPlayers according to egreements be-
tween themselves and between players and the operator according toc the costs
and incomes indicated for particular land uses and other requirements., Tt is
the responsibility of each municipality to levy and collect its taxes from the
appropriate players.

1. Transportation costs for journey to work and to shop are charged

each residential unit each round and are paid tc the cperator.
The charge is $500 for each cell traversed along the public
right of way and is counted from nearest corner of origin to

neasrest corner of destination., Travel between any two points
connected by a major highway 1s counted as zero cost.

2. Federal or state ald for any specified public use may be applied
for by any municipallity. The cost for an application is $10, 000
per application., Such aid will cover 754 of the total cost of
any epproved public project, exclusive of land acquisition
costs, The probability of receiving approval is normally 25%
but may be Increased by the payment of influents to the opera-
tor. Ten influents will lncrease the probability by 5%. When
an application is submitted in one round, the dice are rolled
in the next round and the funds become available in the follow-
ing round,
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Probabilities of Obtaining Federal Grants

Probability Winning Probability Winning
of Winning Nice Numbersg of Winning Dice Numbers
5% 2,7,11 65% 5,6,7,8,9
30% 2,71,9 T0% 2,5,6,7,8,9
35% 3,7,8 % 4,5,6,7,8,9
Lo 4,7,8 80% 3,4,5,6,7,8,9
h5% 6!7’8 85% 5J]+’5}6.’7}8} 9111
5% 3161718 9(}‘ 511")54’6,7)8)9!10
55% 5)617)8 95% 51)4}5...’61'7’8}9,10}11
60% h1617:8:10 10% 2,5,‘0,5,6,7,8,9 10,11,12

3. Loans from the operator may be obtained at 10% interest per
round. The maximum available to any team is 25% of the value
of its total assets. The rate of repayment is at 10% of the
principal plus any accrued interest each round. Loans to mu-
nicipalities ere automatically granted upcn the appearance of
a deficit in the budget. The rate of interest on municipal
loans is 5% and the maximum indebtedness available in any round
is equal to the size of the operating budget in the preceding
round,

Influents and Votes

Voting power of each team in any jurisdiction is based upon the distribu-
tion of its residential units in that jurisdiction according to the represen-
tation formula established by appropriate man-made laws. Voting power may be
increased for any given vote by paying the appropriate number of influents to
the operator.,

1. Influents are earned by & team as follows:

a. One influent for each employee from another team.

o mry P A dnflnant Fan oana ¥ R T 19 A T woile L oECs  resIgenclug
INLT L1Ving: if0 a ic=ll nire ries : S
1t & pollution level pordering on & major river or bay s
' below 5K,

c. One influent for each public office
pality. No more than three such of
lished in any wunicipality.
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2. Influcents may be expended as follows:

a, Five influents may purchase one additicnal vote on any

o. "Fivetinflients may purchase. one 1ingof. "newspaper space,"
¢. Ten influents may be paid to the operator to purchase a

5% increase in the probability of receiving federal or
state aid,
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GAME PROCEDURES

Money, Votes, Influents, and Pollutants

During play of the gamg, players attempt to control, and possibly optimize,
their own position and the status of the region with respect to any one or
more of four basic elements: economic strength, politiégl strength, personal
status and prestige, and overall environmental quality of the water resources.
kach of these dimensions is represented by an element in the game., Play money
is exchanged according to relatively straightforward rules analogous to the
major elements of a local economy. Political strength is based upon the num-
ber of residential units controlled or owned within each appropriste political
Jurisdiction. Personal status or prestige is measured by poker chips repre-
senting influents, which a;e awarded on the basis of public office, position
as an economic dominent in the economy, or owning residential units in pres-
tige locetions in the area. No single goal is provided for all players to
attempt to optimize and any given player may choose as his own criteria for
winning the pame any one or more of these factors in any personally meaningful
combination. Other aspects of the game, aside from those discussed here, may
also be selected as goals. Nothing in the nature of the game or the manner in
which it is played requires consensus on the goals chosen. Indeed, the lack
Al aanRfaRale Anong prsmihks grends S ekl vinc af Jihe marts ce0irsih e a5 TEsT

of this simple form of simulation model.
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Pollutants in the game are measured according to the number of units of
effluents which accumulate in the bay and river system according to the land
uses in existence and the type of treatment provided for effluents under
varying conditions. When operated on a manual basis, the operator simply
keeps a record of how many effluents are emitted from each land use on the
board and notes where it enters & river or the bay. The effluents, measured
in units of K, decay slightly over each round but gradually build up in the
bay at a rate faster than the rate of ™natural" decay. The greater the amount
of development, the greater the rate of deposition of such effluents inte the
aquatic system. The rate and amount of deposition may be decreased by pro-
viding sewer lines and sewage treatment facilities of varying capacities and
efficiencies in various locations in the regicn. The number and effectiveness
of such facilities matched against their cost and the political responsibility
for providing them constitutes the basic attempt &t control over environmental
degradation possible on WALRUS. Such contrel requires money, understanding of
the problem, and carefully developed political cooperation in order to be suc-

cessfully accomplished.

Steps of Play

Play of WALRUS occurs in a series of four stages within a round. At the
completion of the fourth stage, the next round begins with another repetition
of the same four stages based now upon the new status derived from the previocus
round. The four principal stages and the kinds of sctivities carried out in

each are as follows:
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Stage I. Results of Previous Round Decisions

Receive income

Pay employees

Pay shopping costs and receive goods
Pay operating and transportation costs
Pay taxes

Receive influents

Confirm current voting strength

=1 O\ oo

Stage II. Current Private Sector Decisions

1 Buy or sell land

2 Construction of new buildings ,

3 Make or change shopping and employment commitments
4  File requests for public action

5 Elect new representatives

Stage III. Current Public Sector Decisions

Petitions and hearings before Council or Board
Financial and other status reports

Elect maycr or chairman

Appoint new public officials

Vote on changes in man-made laws

New construction or development

Process applications for federal grants

Set taxes -for next round

0ld business

New business

OO @~ v -

H

Stage 1IV. Challenges and Status Evaluation

1 Announcement and discussion of public actions and programs
2 Operator commentary

3 Questions and discussion on game components and models

4 Proposed changes in natural laws.

Begin next round....

Insofar as possible, the sequence of play will follow approximately this
order. Governing bodies may meet continuously if necessary, but when Stage IIT
is announced, they must set aside time for public hearings as requested, with

time limits being determined by the governing officer. The operator has final
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discretion on announcing the completion of any one of the stages, and at that
time any further decisions or actions to be taken must be deferred until the

appropriate stage in the next round.

Accounting Forms

Each team is provided with a set of two accountiﬂg fbrms, examples of
which follow. Each of these forms provide the same b&sic information in two
different formats,

The team-property-holdings account lists all of the property'holdings of
each team giving its location, its employment cocding letter, and appropriate
information on its operating income and costs. Thesé are coded so as to indi-
cate gross income payments for wages gnd salaries to employees, taxes to one
or another jurisdiction, transportation costs, other payments such as for
retail goods, and the net profit or loss on the property in question. At the
beginning of the game, players should look over the listing provided for their
team and familiarize themselves with their holdings and their commitments to
other teams and governments. Keeping these accounts up to date during succes-
sive rounds is the responsibility of each team and care should be taken to
enter all new construction and any changes in commitments which occur during
each round.

The second account is called the cash flow sheet and provides a listing
of the same properties and commitments order by the team or jurisdiction with

whom each team has a current agreement. Inspection of this account should
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reveal that the amounts and commitments are identical to those entered on the
property holding account, except for income from the outside world. Similar
updating of this account as changes are made in successive rounds is also the
responsibility of each team.

Another accounting form is provided to each of the three municipalities,_
giving a list of its holdings and operating costs, its ta; payments due from
each team, and its éverall cash position in the first roﬁnd. The operator
will provide these records to the tax collector appointed in each Jurisdiction
during the first round. It is then the responsibility of the tax-collector to
keep these records posted with current changes in each successive round.

Finally, a set of pollution records are maintained by the operator or his

assistant. These are open to inspection by any interested Player at any time.
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Team SAMPLE Date
CASH FLOW SHEET
To/From | Purnose Beseription Amount | Cvele 2 | Cyele 3| Cyele &
CITY wraes R +17', 000
taxes -7%,000
W. T mp, taxeg - 2,000
RED wAge s B -12,000
goods A,B,B,C +12,000
BLUE vepes M - 6,000
50038 ¢,D + 6,000
_EBONY woges 0 + 6,000
goods F,F,G + §,000
WHITE rO00 8 H,M,O - 9,000
goods 1,J,J,K +12, 000
FANK moods $2,000/unit 30,000
Lrans. A, (I3)-store - 1,500
SELF wages M + 6,000
moods R,R + 6,000




WALRUS I Dete
Tanmw_
TEAM PRUPERTY HOLDINGS
- Gross “TotA 1 To or Other Toor ] Net

Land Use Type 8ize {_"'?g; Letter Incoms Nages From Taxes | To Paymenta | From {Prorit
_leay, Industr.
Lieery Industry
Lirk. Iodustg, [t E 20,000 12,0001 Red 1o pooleit. 1,000
Li ht Ipdug gy
Ariculiyre 1
Ariculiuge 1 w | 13 i 32,200  1-0,000 gy =2, 000, T, =3.000 |White 220,000
Betall Et M bo,000 | -0,000 seir B -7,000cit, =30,000 laapk ¥ 2 000
_Beigil

Recreation
Recreaticn
_Recreatisn
Resldence i i M 6,000 Belf -1, 500(C1t =3,000 |White | 1,500
Reejdence L3 by ER 12,000 Clty =3,0000 ty =000 3,000
_llealdence I ce Q ‘6.000 —Ioony || -1,~00Ic1ty -%,000 |White | 1 000
Resldence
Re:ldence
Sesllanog Jl
Resi-lence . :.! #_. f
¥ncagt 1K i_ E7 j: [l | | 11, 500
u . | !




APPENDIX I. LEGO COMPONENTS FOR WALRUS I PLAYING KITS

The following two pages indicate the kinds and guantities of Lego blocks
generally used in a WALRUS game as we have designed it and discussed it here.
Appropriate substitutes may be made if reedy access to enough kinds of blocks.

is not possible locglly. Using materials other than Lego. is, of course, pos-

venient to employ. All the above description of the game is based on using
Lego components.

Lego blocks may be purchased in most toy stores, although in this country
specific pieces may not be purchased individually, only prepacksged kits of
defined contents being available. An arrﬁngement to buy particular pieces may
be possible through a local dealer. At this writing a private consulting firm
has undertaken to purchase Lego at wholesale and to package the components
needed for several academic games in kits which may be purchased directly from
them. They have agreed to provide kits for WALRUS I as well and & set of Lego
components may be purchased directly from this company: Urbex Affiliates,
Inc., 474 Thurston Road, Rochester, N.Y. 14619. Similar Lego kits for WALRUS I
may also become available from Learning A &M, Environmental Simulation Labora-
tory, The University of Michigan, Ann Arbor, Michigan L8104,

Other components needed are paper clips for food units, & pair of dice,

and & supply of play money.
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WALRUS I: LEGO REQUIREMENTS FOR KiIT

One 50x50 knob playing board plus the following pieces.

Piece Descriptiocn Colors Purpose Guantity
clear Water lines
QSEJ 1/2 high 1x1 ebony Sewer lines 250 each
red Major highways
white Employer-employee .
1 1x1 - C
Eij regu'ar x clear identification ° 15 each
red
white
Ef] round 1xi blue Ownership/knob 30 each
ebony P
yellow
clear
yellow
= white
CS:Ij regular 1x2 red Agriculture—farm type 6 each
blue
ebony
yellow
R white
\-’ regular 2x2 red Residences 25 each
blue
ebony
clear Municipal services 12
yellow
white .
regular 2x3 red Recreation industries 5 each
blue
ebony
clear Water plants, schools h2
yellow
t
regular 2xh :Z; € Industries, farms 12 each
blue
ebony Industries 30
clear Sewage plants Bk




WALRUS I: KIT RE.UIREMENTS BY TEAM AND LAND USE

Land Use Team
Red White Ebony Yellow Blue Clear

Heavy industries 2 2 5 2 2 -

Light industries 2 2 5 2 P -

Recreation industries N In i 4 5 -

Agriculture 1 1 1 1 1 1 -

Agriculture II 1 1 1 1 1 -

Retail 2 L 2 2. 2 -
Residential I ' 10 10 an a0 an - o
dential il 2 £ 2 g o N ﬁ::
idential IIT 2 2 -2 P .2 - Res.
idential IV 1 1 1 1 1 - ;
_ . Mun;
icipal services - - - - - 6 Soh:
ols - - - - - 3 Wate
r plants I
- " ) - ) 10 1
[ - i - - - T I:

Nl - - - - - 4

Sews
ge plants I
B B B - B 10 1]
j ) i} ) ) 2 11
f - o

k7
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corner to the northwest corner, as indi-

reatment plant 1r 76K, baernd upon Lhe totnd
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APPENDIX II. WALRUS I INITIATING CONDITIONS

The following forms give the basic parameters for initiating & WALRUS I
game at the conditions described in the preceding rules and instructions.
Many other initiating conditions and community configurations, of course, may.
be employed. These gre provided primarily to allow the new user tc gain ini-
tial experience with the model in a mode similar to that‘generally employed by
the authors and reflecting the descriptions of the game encompassed previcusly.

These records involve a pollution record chart completed to round zero
prior to the beginning of play and & blank record pollution chart suitable for
copying and use in computing pollution in each successive round. Completion
of this form for each round is quite simple and beccmes self-explanatory upon
inspection of the chart. The effluent from each cell is determined by the
land use in existence in tﬂat cell with all effluent from agricultural uses

assumed to flow from the cell containing the agricultural building. FEach cell

kg connected to one of the rivers or thg hay by, the,mater aoyeseg,nds odsod oo
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Irivers:ag propriate
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cell therdver
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Treatment at 807 efficiency reduces this flow to only 19K entering the bay at
G, adjacent to the sewage plant. The total load in the bay is 10K at the
beginning. The new pollutant inputs are added to this number and the new
total pollution of the bay is reduced by 104, for outflow cof pollutants and by
12K for its own self-cleansing processes. The final total is the new total
pollution load on the bay for the next round and the nbmogeneous distribution
of pollution in eacg bay cell is this figure divided by i2, the number of bay
cells. Finally, the average pollution per bay cell is used as the origin
pollution of each of the three rivers, two rounds in the future. The intake
level of pollution to the bay can be increased by the game operator if this
seems desirable for pedantic purposes.

Initial layout of water and sewer lines within the city can be handled in
any reasonable fashion wnich will ensure that each cell is provided with the
necessary water and sewer capacity for initial operation. No water or sewer
lines are provided initially beyond the city boundaries. Generally, surplus
capacity of 20~30K in both water and sewer is available at the beginning of
the game and such surplus capacity is stored by stacking the extra units of
vater and sewage capacity (indicated by clear and ebony 1x1x1/2 Lego units,

espectively) oh top of the water and sewer plants.

The next item in this appendix is a form for recording the number of in-
{luents and votes awarded to each team in each round with the first round en-
tries plus priocr status alfeady recorded. Chenges of status in successgive

rounds m&y be recorded on the same form.

R



Following this are three sets of municipal budget sheets for cach of the
three jurisdictions, giving their initial land holdings, employment affilia-
tions, operating costs, &and other payments plus the total taxes due. Taxes
due from each team may be computed from their particular land holdings in each
Jurisdiction, but these figures are already given on the individual teams'
property holdings forms. The forms are simple enough'aqd should be self-
explanatory upon examination.

Finally, the property holdings form and cash flow form for each of the
five teams are provided, giving their initial holdings and the cash transfers
required between various teams at the beginning of the game. These were ex-
rlained in the body of the text and should be relatively clear upon inspection.
Players generally require some explanation of the interpretation of the eﬁ-
ployment coding system used. This can be explained as simply a match-coding
system, where the employee always takes the same letter as his employer,
giving up the 1étter when he is fired or when he quits his job. Any new em-
ployment by & residential unit would then be indicated by assuming the
letter code of his new employer. Subsequent changes in team holdings and
status should be recorded by each team on the same form. An extra blank copy
of each of these forms is provided so that additional copies can be made in
the event some team may wish to completely rewrite their holdings record.

A zoning wmap iz not included in this manual but one may be constructed
which approximates the initial existing land uses and reflects the players'

wishes.
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WALRUS X

POLLUTION RECORD CHART

Round No. 0
Date of Play

. Net Cum,

Location K In K Out Change Total Comments
West River Crigin 2 0 Bay at R-2

Al 0 -1K 1 1

B2 2,2,2,2 -1K 7 8

C3 0 -1K -1 T

D% 2,3 ~1K h 11 To bay in R
South River Origin 2 0 Bay at R-2

310 3,2 -1K 6 6 :

G9 1,1 -1K 1 7

G8 0 -1K -1 6

a7 5 -1K i 10

G6 1 -1K 0 10

FO 0 -1X -1 9

F5 0 ~-1X ~1 8 To bay in R
Bast River Origin 2 0 Bay at R-2

J2 0 ~1X 1 1

I2 5,1 -1K 5 6

H2 1 -1K 0 6

6 To bay in R

Bay Pricr - - ——— 10 Bay at R-1

Intake 2 External forces

DL 0
T6 D3 11 West River
[ F5 8 South River
15 at 80% = 60 G5 15 City sewage

HY 0

H3 0

H2 6 b2 Fast River

HL 0 o2 Sum pollutants

~-12K Lo Self-cleansing

Outflow - LK %6 At 104 of bay
Final Sum
Pollution/Cell 3 Sum/12

Input pollution per cell to river origin at R + 2 =

Input final sum to bay prior cum., totel at R + 1 = 36

ol



WALRUS I Round No.

Date of Play

POLLUTION RECORD CHART

. Net Cum,
Location K In K Qut Change Total Comment:s
West River Crigin o Bay at R-2
Al . -1K
B2 =-1X
C3 =-1K .
D3 1K h To bay in R
South River Origin 0 Bay at R-2
Glo =1K
G9 ~1K
G8& ~1K
G'7 -1K
Gob -1K
F6 -1X
3o =-1K To bay in R
East River QOrigin 0 Bay at R-2
Ja2 ~1K
12 -1K
HZ2 . -1K
To bay in R
Bay Prior -—- -—- - Bay at R-1
Intake External forces
DL
b3 West River
F5H South River
G5 City sewage
H4
H3
H2 Eagt River
H1 Sum pollutants
~12K Self-cleansing
Out flow - K At 104, of bay
Final Sum
Pollution/Cell Sum/12

e

oo geal biviue prer w1 U rEveny aragih @d How 2

Input final sum tc bay: prisr.cum,..totall at R+ ..
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INFLUENTS AND VOTES ACCOUNTING SHEET

THEAM

INFLUKIIS

Source

Priorx

lnployment |Aesthetic

Officer

Total Walton

VOTES

K. Twp.

TWp.

Round 1
red

yellow

12

blue |

19

white |

ebony

+E N FE o

o[-0

O pA | OV=T D

10

Round 2_ﬁ=

red

Total

Fhoje el

IO OO &

O[O0

yellow

blue

white

ebony

Total

Round 3

red

yellow

blue

white

ebony

Total

Round 4
red

yellow

blue

white

ebony

_Total

Round >

red

yellow

blue

white

ebony

Round 6
red

Total

yellow

blue

white

ebony

Total

®*Note: accumulated from previous rounds—not aw

23

sarded each round.



WALRUS T

Name of Municipality
Date of Play

MUNICIPAL BUDGET SHEET

Walton

Land Use Type Location|lLetter operating Costs Per cycle
Mun. Serv, G5 0 L, 000
HoO Plt. IIT G8 X 15,000
Mun. Serv. DS P 4,000
Mun., Serv. D& Q 4,000
Mun. Serv. a8 R 4,000
School D6 $,8 8,000
Park F{ v 2,000
Sewape P1t.IV G5 Y 20,000
HpO P1t. IIT1  GY Z 15,000
TOTAL OPERATING COSTS 76,000 -
INTEREST PAYMENTS -—-
WELFARE PAYMENTS 3,000
OTHFR PAYMENTS (WAGES) 60, 000
TOTAL FXPENDITURES 136,000
TAXES RECHIVED 160,500
LCANS RECIHLVED —
Q-1 TRANS FERS -—=
__ __TOTAI, THCOMF 160,500
NE [ BALANCE | 21,500
Pt VICLS BALANCE ~—~
___NIW BALANCE 21,500
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WALRUS I Name of Municipality E. Twp.

Date of Play

MUNICIPAL BUDGET SHEET

Crerating Costs Per Jycle

i ette
Land Use Type |Location|lLe r 1 5 2 L 5 6 7

TOTAL OFERATING COST3

INTERFST PAYMENTS

WELFARE PAYMENTS

OTHER PAYMENTS

TOTAL EXPENDITURES

TAXES RECEIVED L .500

LOANS RECELVED

OTHER TRANSIERS

TOTAL INCOME 1,500
NE'? BALANCE 4,500
PREVIOUS BALANCE _ 4,500
NEW BALANCE L ,500 i
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WALRUS I

Name of Municipality W. Twp.

Date of Play

MUNICIPAL BUDGET SHEET

Land Use Type |Location| Letter Yperaying Costs Per Ovcle
| 1 o % 4 5o 6 7
School BS W, W 8,000 %
i !
? |
|
|
i
i
] |
z |
1
i
TCTAL OPERATING COSTS 6,000 i | s
INTEREST PAYMENTS - ‘ |
WELFARE PAYMENTS - |
OTHER PAYKFNTS (WAGES) 12,000 F
TOTAL FNPENDITURES 20,000 |
TAXES RECHLVID 23,000 |
LOANS RECHIVED |
OPHIw TRANSFIRS - l
TOTAL LNQOMY 5,000 i
NET BALANCE 5_,0()0 |
PREVIOUS BRALANCE ,
Nl BALANCE %, 000 i 1
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WALHUB 1

Date
Team_jp,x iy
TEAM PROPERTY HOLDINGA
———r R —
" Loca- Oross Taotal To oy Cther To ar || Net
Land U 1 81 Li !
ae type %8 | ¢10n otter Income Haﬁu From Taxas | Toff Trausp, Paymenta | From ||Profit
12,000 1te
Ueasy lRduyixy J rL 50, 000 12,000, 962f 20000111l amm sac £,.000
Aol T, I o) 2 G(}D} self PR Rk = ez (00
1 - | !
L injustry ! Bl 22,000 [ 1z,Q00 seir 1o oociciiell .o - 3,000
| ! _.
Lisnt lpdushpy I 5 D 25,000 12,000 Elus 10,000 [capyll oo - i 2,000
' 6,000 Blue i H
Liza ipiumtyp ; ) 5,000 £,000! BRed 10,00 1 e ——— s = 000
Licht Inmduetry r Bl E 25,000 12,000 Blue 10000100l aaw anz 2,000
Apricultyre T I S
H I
| :
Arlcylture IT : .
| :
Betsid
Retall :
i
BRegrention
Berrpanticn
Recreation
Realdence 1v a.i] AJB/LG 24,000 === | Eelf £,000 Caav]l ooo 12,000 | Whitel5,000
12,000 White
Residence 111 o7 BT £,000 Sell L4500 o4y b _s00 9. 000 Khitell 000
Realdence 1 o7 5,000 Self 1,900 IC4tyll  wam 3,000 White|l, 500
Residsnce 1 7 G &.000 Self 1,500 o4yl —as 2 000 Wrnitelll, 500
Regidesge I iy 6,000 Yellow Il 2,700 ity 500 3,000 Whi_tm
Regidence
Resldence
l B 000




Y'eam EBONY Rete

————
CASH FLOW SHEPT
To/From | Purpose Description Amount | Cyele 2] Cycle 2l Cvcle Lf Cycle ®
CITY taxeg =95, 0G0
HAgen
M, Twp, | taxes
EaIwp, ltaxeg
BLUE wegen P, E,D, 0, E =30, 000
WHITE Zoods Ak, B, B8, B, 8, GaG M, T I“BO.OOO
Wagea Ay A =12,0
wageg T +_ 6,000
YELLOW | wacen M + £,00
|
1I J :
RED wALe - E f =G (;ﬁ(‘J
| i |
| = g
i ! ;
. ] : I
|' | .F '
; |
BANE Lrane, ¥, T I - 1,0
ERONY wage g A 4, B, T,B,H,43,0 148, 000




WALWIE T Date
Tear it Ty
TEAM PROPERTY HOLDINGE
Land Use Type | Size i“i’g:' Letter | 57008 Total | 20 o7 Taxes | To | Tranap. | UPher [Toory Net
ncome wag& Payments | From fProfit
_ign sy Indoptr.
s Imius e - : . H
i ‘ i
b alAELD F E :
it Trdles g |
Aadsgduure T 11 oY —=- £, 000 e 1,000 IW T U oo 3,000 Selrl 4 000
A ricalture 11 :
Retnll, N ¥ T Lii 000(16)“'[ foon0. | Ebony 000 1T e Tla's's) Bk 000
kelail El K L3,000(26T) 6,000 « Piue 7,000 loieet - 2,000 | Bank ] 7,000
_Selmil 34 L 45,000015| 6,000 | ga1r 1,000 [yl o W,000 1 senkell o 000
_Besresiion
fi=crestion
LBegreation
_BReaigence I oy A £,000 Ebony 1500 {rity 2,000 Seld 1,500
_Benidcnce L ) A G,Q00 Eoony L1.500 [Cityll --- 3,000 Seiyll 1,500
A ToETRE. " '""’ eEu_ i G Lo, o0l BLde - Y- <ob | ety
- 30%””' el L. L ||]|||h|||||ill|||||||||||||||||||||||||H!||7-IJ||||||i o e citeom .
LI [ H%lgllul ; T DA 'm";iimlul!i!;__::: IR 1500 |¢
T e R 'ﬁﬁ il || | HH' Il it UH ] leL
\; il 'Uﬂ Il M iy L"'L'"” U g 00, v WJ'::! gk . ; cll‘" Aty
NI s 150111 A A LT VAT et g
Qi l lifiill anunns TS

*Funber. o cugslomars.



TesnLﬂuIIE_E

CABH FLOW SHEET
To/From | Purpogs Pesaription Amoun b Cyele ©
CLTY [baxes -27,5 00
wages Y,8,x +18, 009 —
wvalfare
W.Twp, |taxes = 5,000
wages W, +1g, 000!
E.T/p, [taxes - 500
13
BLUE ocds DD P F 1K, +27, CoY
viages C,1 +12, 0004
waren K = 6,000
ERONY  J~oods A48, 8,8, 148,0,0,MT +20, G0
WaI0g Ash 12, 000
waes |T = 6,000
RED noode E, 1 M,0,0,F, ¥, Az, (I%a0b 407, oo
YELLOW |goofs Coady I, By 7, A0 (B, B2Y | «nl, opgl
P T N T .
LAY geofs B0y S A (10,36, 14g) e =32, 00
“,ﬂ.Tﬁ.uTu:uu,u,L,ﬁ,ﬁ, R
Mewrin= B UL W A, | 1) =30, 00 0
) J?,i.ﬂ,-{f,u{;,H,Q,F,i, ‘
MG LA LI I G I 230. Gty
TP E —_
Ayl =22 L0

.r.A -.vlvlf-”.“.“nlll.

O

Fpdtgogn

Mg

sy ay ¥

'

LI




WALHUS 1 Dete
Team YRLLOW e et

TEAM PROPERTY HOLDINGS

s N ———
Loca~ Gross Total To or Other To or [ Net
Lend Us
" = Type Size tion Letter Incomna Haﬁes From Taxes | To | Transp. Paymentg | From [[Frofit
PR —
degyy Indygtrs,
Yeaees [ L ey
I ! —
adobt Lodye b ,
1
Lih Induasbp,
'
Agrienl ure T 7 e e 10,000 1,000 . 0. 1,000 || 3,000  lwnite § -.000
A riculiure 11 1l Ry ol 30,000 G000 Ehomy 2,000 W, 1,500 200 Yhile J17 00
|
Feig1}l
Retail
Becreation
_Hecreation
Leereation
Residence 1l D3 NS 12.000 Blue 1,000 W ll .o .00  lwhite | 5. 0op
Beuldence L ] i £.000 Blue 13,500 ICitv) na. 3,000 lwhite | 1,400
Fraidence " P £,.000 Lity 00 JCityll  wan 1,000 White § 1,500
1 . , g ! I| | [ II: n
Llliii'i”fﬁ““" T e e IS (L WU B TP
| T i 5 [ N ' M !
""”'J Beajdgnsgn Tt I_ 1 FIgs --QL . $,000 m ity 500 W, T, 200 3, 000 !H‘Lite 25000
|l .
' |
desidenne i
||||| T N 1111
fesddepce | ¢ L P U Il
- o0




Team YELLOW Date
- —_——
CASH FLOW SHEET
To/From | Purnose Description fmount | Cycle 2 1Cycle 3| Cycle L] Cyere &
CITY taxes - 3,000
WLER B P2 +12 . 000
W.Twp, | taxes - 21000
E.Twp.,
WLUE wngea (A1) +:_‘:h&o@
ECIT WETeE M - 6,000
RED
WHTTR noeds D T I Byt AmL (19, 1) | -Ph 000
I
FANE Lrane, jz,A.c:.(usJ,u?) -~ 3,000

1

YELLLW




WALEUS [

Team Lk '
TEAM FROPERTY HOLDINGS
Toor { Het
Land Use Type Gr:;; ,:,:t':' ;:o: From || Profit
¢*—
~eav, Induste
,'e&'.r.r Tpckantre
=i:n" Induste
il nt Indusire
A-riculture [
A rviculiure I1
helui]l
Reluil
Yollow
Recreation 2% 000 12,000 | Yellow £,,000
Yellow .
Regreation 25,000 000 | Red 4,000
White
HRecrealion 23,000 2,000 | Belf £, 000
Yellow ¢ 000
Aesreation 25.000 D00 ud-
Residence 6,000 City White p 1,500
HEesidence 6,000 White White § 1,400
Beatdenpr 12 000 Bbony White 3 00OC
_Berigence . 000 Belf White d 1,00
12,000 ot Whited 3,000
fesdlenge
Braldcpee £,000 Ebony Mhite | 3 500
_Bealdeopse X000 City White § =1 000

A agh




Team ELUE Date
) e
CAEH FLOW BHRRT
Ta/brom | Purpose Description Amount | Cycle S 1Cvcle Cycle 4| Cyele =
CITY tixes -27,300
wage s 5 + 6,000,
welfnre 113 Reaidence + 3,000
W.Twp. | taxea =1k, 000
E.Twp. taxes
EBONY Wagen F,FD,D,E +30:000
RED wnges H - 6,000
YELLOW |wares CyH,J,J - 2L, 000
WHITE goods DIDJEJFIF]I;K’S!H5 ‘27-000
unges c,1 ~12,000
Whges K + 6,000
ANK
KLUE WAZAE 1 * 6,000




WALRUS I

Eate
Tasm AED
TEAM FROPERLY HOLDINGS
“_ M —
Loca- Grosa Total To or Other Toeor || Net
Langd Use T 8
56 1ype 128 §ioq | Letter Igcome Wages | From Taxes | To | Tranap. || o, o0 From jProfit
Senvy Lodustry
ey Industey
Ligh' Indus r,
Ldeht odustey
Agriculture 1 10 1] = 11,900 1,000 lin, T.i 1,500 2,000 White || ¢ 500
Agriculture 11 9 1% N 22,000 [6,000 | sexr [2.000 [6.7.) 1,000 || 5.000 [wnite 13, 000
Betail
Betnl]l
Recreation
dscreation
Recreation
Realdence b H3 E £.000 _Ebony e BTl 1 man = 000 Wulad 1 oac
Residence 1 J3 N £,000 Ty SR0 KL 1,000 Il x 000, IWhite | 1 w0
Reatlence L ] iy 6,000 Blys 13,500 [Cityf ~ue 2,000  white | 1,500
Beglisgce I o A.000 ity 1,500 104 byl noy 5,000 Moite § 3 00
Reridence L  od} Q 6,000 Clty 24200 byl mome 3,000 KWhite E 1,00
_Besilegee L B RY 12.000 City 3,000 g1ty 00 0,000  luhite k 2 g0
gsidence
28,200




Team RED Date
o ——
CABH FLOW BHERT
To/From | Purpose Description Amount | Cycle 2 | Cycle 2lUycle W] Cyeia 7y
CITY tnxes - 7,500
wages 0,Q: B,V 10h, 000
welfare
W, Tep,
E,Twp. Jtaxes - 4,000
EBONY _ fwages + £,000
YELL{W
L, K, O,V R TS,
WHITE |roods I3} =27,000
BLUE wage s _ + £,0001 ' TR
fa K L riane, E, N,R.Aﬂ-(FEI,Tﬁ) m SO0
RED Wages il + 6,000




W LHUD L
Team

TEAM PROPERTY HOLDINOS

Dnte

_ - h—
TLoca~ Gross Total E‘o or Other Toor | Net

Lend Use Type Blze | y1on flettor ]  1ooms Wages | ¥rom Taxss | To | Transp. Peyuwente | From fProfit

— - ! -
l R ! '
_________ 4 : | , g
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Teanm

Date
e ————
CABH M.OW SHEET
‘Entri"rcm Pu;eosg Description Amount gxchg Cyc Cycle L[ Cycle =
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APPENDIX III. SUGGESTED ROOM LAYOUT

The following diagram suggests appropriate seating arrangements and

space needs for a run of the game with fifteen to twenty-five players,

Township
Boards

i -t
Board Ed
%3 &4
LT - o
o ¢ &
i *7
Game
Operators

Scale in Feet
0 5
|
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