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ENVIRONMENTAL PROTECTION AGENCY

Office of Air Programs @ Oftice of Manpower Development,
Institute for Air Polluiion Training

The Institute for Air Pollution Training (1) conducts training for the
development and improvement of State, regional, and local governmental
air pollution control programs, (2) provides comsultation and other
training assistance to governmental agencies, educational institutions,
industrial organizations, and others engaged in air pollution training
activities, and (3) promotes the development and improvement of air
pollution training programs in educational institutions and State,
regional, and local governmental air pollution control agencies.

ne of the principal mechanisms utilized to meet the Institute's goals
{s the intensive short term technical training course. A full time
professional staff is responsible for the design, development and
presentation of these courses. In addition the services of scientists,
engineers and specialists from other EPA programs, governmental
agencies, industry, and universities are used to augment and reinforce
the Institute staff in the development and presentation of technical
material.

Individual course objectives and desired learning outcomes are delineated
to meet specific training needs. Subject matter areas covered include
process evaluation and control, atmospheric sampling and analysis,

field studies and air quality management. These courses are presented in
the Institute's resident classroom and laboratories and at various field

locations.
\/‘4.7 & Kraror,—

Harry P. Kramer, Sc. D.
Director, Office of Manpower Development
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IX

Air Pollution Exercise

Simulation
Exercises
conducted by the
Institute

for Air Pollution
Training

'The responsibility of the Federal Government's Office of Air Programs to
provide leadership and assistance to State and local air pollution control
agenclies in the recruitment and development of qualified personnel is a
major theme of the 1970 Ciean Air Act. The Office of Air Programs, (0AP)

in conjunction with the University of Southern California and the University
of Michigan, has created and developed a simulation exercise identified as
APEX (Air Pollution Exercise). This exercise establishes a dynamic atmo-
sphere in which the trainees participate in a "real world" simulation in-
volving a community with urban and rural problems, industrial activities,
and a variety of air pollution control problems.

Current and projected uses of APEX have been developed through several
of the University Consortia established in conjunction with OAP's Office of
Manpower Development.

The use of simulation exercises for the training of air pollution
control professionals offers two immediate and vital benefits:

1. A means is provided for a working application of theoretical
knowledge; the learner applied information and skills to "real 1ife"
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situations. TIn addition, motivation directed toward additional learn-
ing results from participation in seeking solutions to the problems.

2. The focus is provided for solving problems through an inter-
disciplinary approach, where the interrelationship between "formal"
:reas of studv and application becomes evident.

Students participating in APEX assume the roles of a number of decision
makers: city and county politicians, city and county planners, developers,
Industrialists, air pollution control .f7icers, and concerned citizens.
Realistic duta are supplied for each role, and the students are required to
make decisions that are then anslyzed by the computer. Next, the results
of the decisions are presented as new situational data representing a year
of "actual time." Students participating in these programs — which place
special emphasis on air pollution problems — employ a wide range of
skills and knowledge in a variety of areas. Additiomml opportunities for
growth are provided through seminars, lectures, texts, and working contact
with recognized authorities in a number of professionms.

Within the overall format of the simulation exercise, emphasis 1is
placed upon specific areas through the use of special situations, for
example, hearings on air pollution standards cr legal actioms brought
against a particular industry.

Additionally, preparations are underway to introduce APEX as a
graduate course at OAP's new Technical Center in the fall of 1971 for
students from the Triangle Universities Consortium. In addition to its
use at the University of Southern California, APEX is now being conducted
as a graduate course at the University of Illinois at Urbana and at
Harvard University as part of an Environmental Education program for
both graduate and undergraduate studies.
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Introduction to - APEX

APEX is one of, if not the most complex gaming-simulations of an ursan
area in use today. Although it was designed to supplement standaré teach-
ing methods, APEX is far more than an educational tool. It is a communi-
cation channel of a new kind —- capable of providing both the language
and the forum for information transfer between persons and groups with
different educational and cultural backgrounds as well as different
prespectives on urban life.

APEX is composed of two essential components {1) a computerized
system made up of a series of well-integrated simulation models (2) linked
tc a "gamed" environment encompassing a series of imtevractive roles. The
computerized system predicts the changes that occur in several sectors of
urban life in response to the decisions made by participants in the
"gamed" environment, decisions made by persons outside the "gamed' envir-
onment (other actors whose behavior is simulated in the computer), and
external pressures on the city (also simulated in the computer).

The county of APEX is run year by year by a set of elite decision
makers performing both the mundane and extraordinary functions of their
nffice in the "gamed" environment. Each cycle or year is condensed in
time to a three to eight hour session during which the decision makers
formulate their yearly policy. The decisions that emerge out of the
"competitive-cooperative' environment of the gaming-simulation are used
as priming inputs to the computer simulation. The change in the status
of the urban area is calculated by the computer and returned to the
decision makers as the primary input to the next cycle of action. Includ-
ed in the change picture generated by the computer are selected social
indicators measuring the magnitudes of change in assorted key areas and
a newspaper serving as the focal point of local public opinion.

The key decision makers acting in the gamed environment include
politicians and planners from a central city and a county, an air pollution
control officer from the county, and land developers 'nd industrialists
from the private sector. The politicians are r<sponsi:le for the admini-
stration of their respective jurisdictions and for the formulation and
implementation of various programs to upgrade the social status of their
constituents. The planners serve as aides to the politicians and represent
the major long range coordinating force in the community. The air pollu-
tion control officer is charged with the task of cleaning and monitoring
the air mass above APEX county. The land developers and indistrialists
have the responsibility of running their particular business concerns
within the confines of the county. It is expected that each decision
maker will find it to his advantage to coordinate and/or compete with
other players in his efforts to promote his strategies. The APEX General
Interaction Diagram included here (see page ) indicates possible 1link-
ages among players and between players and the simulation.

In general, people have great difficulty understanding the dynamics
of a complex system through traditional means. G~ning-simulation offers
participants the opportunity to study, work with, an} Jdiscuss the struc-
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ture of such a ¢ >ter and to experiment with intervention strategies de-
signed to change tnat structure. when used as a teaching device, the
strength of a gaming—simulation such as APEX lies in the opportunity
afforded participants for involvemnt in the system. When compared with
the passive observation of the system offered by traditional methods,
this approach has had great success.

In theory, complex gaming—simulation of the APEX variety is more

than a training device or communications facilitator. If the models were
more sophisticated the data base more accurate and more complete, a com-
plex gaming—simulation would be a policy testing device for use by prac-
ticing urban politicians, planners, APCO's and admninistrators. Conditional
predictions (predictions based on the particular policies and/or decisions
submitted to the model) of the ramifications of various decisions can be
generated through the use of a complex gaming-simulation -~ predictions
that may forewarn the model user of unforeseen reactions to policy at
several levels of the urban hierarchy ranging from that of the highest
level.

The gamed environment is similar to that found in a typical midwest-
ern industrialized town. (In fact, the prototype city is Lansing, Michigan) .
It has a population approaching 220,000 including several of minority
groups sharing racial or ethnic ties. There is a relatively dense central
city in the heart of the county, an adjacent suburb and two outlying
townships. Most of the industry 1is located in the central city (as are

the minority groups) . Major firms include a large auto plant and the state
government offices. The suburb houses a major university. The townships
are largely agricultural, although urbanizing gsettlements are dotting

the landscapes. There is a major river running through the city serving

as the primary drainage system for the county. The climate of APEX is
temperate, with summer temperatures averaging about 70 degrees and winter
temperatures averaging near 25 degrees. Prevailing winds are westerly,
swinging to the southwest in summer and northwest in winter.

For the purposes of the gaming exercise, APEX county i{s divided into
29 analysis areas (see the attached map, Section 9). Population, employ-
ment and land use will be allocated to the areas and are categorized by
types established especially for APEX. These types are described in the
glossary i{ncluded in this manual (Section 2) a glossary designed to aid
participants in learning the terminology of urban and environmental
management as well as that of the gaming exercise.

FOR ADDITIONAL INFORMATION:

Address inquiries to Chief, Institute for Air Pollution Training
Environmental Protection Agency

Research Triangle Park, North Carolina 27711
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Section 2-1

GLOSSARY AND REFERENCE TERMS

ABATEMENT

Abatement is the reduntion of pollutant emissions from a source or
sources.

AIR POLLUTION

Air pollution is the presence in the outdoor air of substances which,
when present in sufficient quantity or over a period of time, can
cause an undesirable effect upon man, property, or the environment.

AIR POLLUTION REGULATIONS

Air pollution regulations are legal constraints on pollutant emissions,
production processes, or control systems. State regulations and County
regulations are enforceable by legal sanctions, while recommendations
are not.

AIR QUALITY

Air quality refers to the pollution concentration characteristics of
the atmosphere or ambient air in a given area. It is usually stated
in terms of the levels of concentration of specific pollutants, in
parts of pollutant per million parts of air. (See CONCENTRATION.)

Air Quality Goals are expressions of desirable maximum pollutant
concentrations to be achieved through a pollution control program.

Air Quality Standards are quantitatively-specified maximum levels of
pollutant concentrations or dosages, as wore precise statements of
air quality goals.

ALERT STAGES

Alert Stages refer to critical levels of concentration or dosage
signalling potential disastrous pollution effects and requiring emergency
abatement and control measures.

ANALYSIS AREA (A.A.)

Analysis areas are used as the primary areal reference units for the

data and issues throughout the game. The County is divided into a number
of analysis areas, each of which is the approximate size of several
census tracts. The analysis areas included in the five jurisdictions

are as follows:

4
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Jurisdiction 1 -- Central City: Ward 1 = AA 1 through AA 4
Ward 2 = AA 5 through AA 8
Ward 3 = AA 9 through AA 13

Jurisdiction 2 —— Suburb: AA 17 through AA 19
Jurisdiction 3 -- Township 1: AA 2] through AA 28
Jurisdiction 4 -- Township 2: AA's 14-16, 20-22, 29
Jurisdiction 5 -- County: AA's 1-29

(See APEX Analysis Area map)

ANNUAL WAGE

This is the annual cost to the Industrialist of one worker and is an
average of the various rates of pay applicable to the different types
of werkers in the firm. The applicable average wage rate for each
firm is reported in the Industrialist's output each cycle under cost
factors.

ASSESSED VALUE

Assessed value is the value assigned to real estate property for purposes
of assessing taxes owed to each of the Jurisdictions, County and school
districts. Governments are required by law to maintain an assessed
value of 50% of hmarket value for property in their jurisdiction, although
this requirement is often not met. (E.g. if a residential property is
valued on the market at $20,000, its assessed value is $10,000.)

(See STATE EQUALIZED VALUE.)

BOARD OF .DIRECTORS

Each Industrialist acts as a Plant Manager and is responsible to the
Board of Directors of his plant for his decisions and actions. The
Board has the ultimate decision-making power in Plant affairs and may
approve, amend or reject the Manager's fiscal policy proposal. The
Board also sets the amount of dividends to be paid to the stockholders.

BONDING

Bonding is the process of incurring public debt to finance some capital
improvement project. It is a device used to extend the incidence of
costs over a long period of time, rather than have costs met out of
current revenues while the project is under construction. Politicians
may issue two kinds of bonds, general obligation bonds and revenue bonds.
These differ in three respects: (1) the need for voter concurrence,
(2) how they are paid off, and (3) the kinds of projects for which they
are appropriate. Before Politicians may float general obligation bonds
to finance projects, voters must approve this action in a referendum.
There is a State-imposed limit on the indebtedness that a jurisdiction
may incur through general obligation bonds. The amount of additional

‘ 15
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bonded indebtedness that can be sought is indicated in the Politician's
output as "$ Limit on Next Bond Sought".

(See DEBT RETIREMENT for the process of financing general obligation
bonds.)

Revenue bonds are not submitted to a referendum and are appropriate only
for particular projects. (Projects for which they may be used are noted
in the Project List.) They are paid off through fees collected for

the service provided by the facility, rather than by taxes.

CAPITAL PLANT INDEX (C.P.I.)

The capital plant index is a ratio of the present dollar value of
public capital facilities (sewers, water lines, streets, parks and
miscellaneous public holdings) to population equivalents. This number
reflects the load imposed on facilities by residents, employees and
clients, and thus is considered as an indication of the relative

level of adequacy of these facilities. Present dollar value is
calculated each cycle on the basis of depreciated value of existing
facilities plus new facilities. (Facilities depreciate at about 5% of
original value per year.)

(See POPULATION EQUIVALENT.)

CASH CARRYQVER

This is the cash reserve which an Industrialist or Developer carries
over to the next cycle after making all his expenditures, including
those for capital plant. It represents as-yet uncommited funds, which
the player is free to use in the next cycle.

CASH TRANSFER

A cash transfer is used for loans or gifts of cash between players
when the reason for the exchange is unspecified. Revenues made, or
expenditures incurred, through an exchange of cash between either the
Government, Industrialist, or Developer, are recorded in the budget
section of the output. When applicable, cash transfers are also

used to cover the cost of télevision time and newspaper articles.

COMBUSTION

Combustion is the process of burning fuel or wastes.

CONCENTRATION

Concentration is the ratio of pollutants to effluent gases or ambient
air, measured in parts per million (ppm) as a volume to volume ratio,
or micrograms per cubic meter (UG/cubic meter) as a weight to volume
ratio. Data on mean concentration per quarter, concentration on worst
day, and number of days above a specified concentration can be obtained
by the APCO, through the installation and operation of monitoring
stations.

CONTAMINANT See POLLUTANT




CONTROL EFFICIENCY

' Control efficiency refers to the ratio of the amount of a pollutant
removed from effluent gases by a control device to the total amount
of pollutant without control.

CONTROL SYSTEM

Control system refers to equipment and/or procedures intended to
reduce the amount of a pollutant, or pollutants, in effluent gases.
Each gamed industrial firm has a limited set of control system options
for each production or combustion process.

DEBT RETIREMENT (Debt Service)

Debt retirement, or debt service, is a term used to describe the
process of paying off long-term general obligation bonds sold by
public agencies. Debt retirement is a budget category of the
Politician which includes expenditures for both principal and
interest on general obligation bonds. Financing of these
expenditures may be with either normal millage or debt retirement
millage.

DEMOLITION COSTS (Clearance Costs)

A demolition cost of 5% of the assessed value of developed property
must be paid when developed land is rezoned.

DENSITY

In residential areas, density is the term used to express the number
of dwelling units per acre of land. In APEX a different density is
associated with each of the five residential development types,

with the lowest density found in land use category R-1 and the highest
in category M-2.

The table on the following page expresses housing density in housing
units pe~ acre, and in acres per housing unit.

DEPRECTATION ......OWANCE

Each cycle, the total value of capital facilities, (building and
equipment) depreciate. A tax credit of 5% of the capital value facilities
is allowed the industrialist to compensate for this depreciation, The
amount is deducted before Federal and $tatc income taxes are paid.

The industrialist may claim any part of his maximum allowance; any
portion of the allowance not ta%en will accumulate, The maximum deprec-—
iation allowance ic listed under cost factors in the industrialist's
output,

<N
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HOUSING DENSITY

A2

f s

R-1 R—2 R-3 M-1 M-2
Units [Acres Units|{ Acres Units | Acres | Units | Acres| Units| Acres
AA [per per per per per per per per per per
___jAcre Unit Acre | Unit Acre | Unit | Acre | Unit ;| Acre | Unit
1| 1.4 .71 | 3.5 .29 | 5.6 |.178 [11.2 | .089 | 21.0 | .047
2| 2.4 41 | 6.0 16 | 9.6 | .104 (19.2 | .052 | 36.0 | .027
3! 2.0 .5 5.0 20 | 8.0 |.125 !16.0 | .062 | 30.0 | .033
4 2.8 .35 [ 7.0 14 {11.2 | .089 [22.4 | .046 | 42.0 | .023
5[ 2.1 .47 | 5.3 .18 | 8.4 | .119 [16.8 | .059 | 31.5 ! .031
6/ 1.6 .62 | 4.0 .25 | 6.4 | .156 [12.8 | .078 | 24.0 | .041
71 2.5 b 6.3 .15 |10.0 | .10 120.0 | .050 | 37.5 | .026
8| 3.0 .33 | 7.5 .13 {12.0 | .083 ‘24 0 | .041 | 45.0 | .022
9/ 1.2 .83 |3.0 .33 | 4.8 i .104 | 18.0 | .055
10{ 2.5 yA 6.3 .158 {10.0 | .10 l20 o | .050 | 37.5 | .026
11{ 1.0 |1. 2.5 4 4.0 | .25 8.0 | .125 | 15.0 | .066
12{ 1.0 |1. 2.5 4 4.0 | .25 8.0 | .125 | 15.0 | .066
13] 1.0 |1. 2.5 g 4.0 | .25 8.0 | .125 | 15.0 | .066
14 .5 2. 1.3 .76 | 2.0 | .5 4.0 | .25 7.5 | .013
15/ .6 |1.66 1.5 .66 | 2.4 | .41 4.3 | .208 | 9.0 | .011
16| .8 J1.25 2.0 .5 3.2 | .31 6.4 | .156 | 12.0 | .083
17{ 1.2 | .83 3.0 .33 | 4.8 | .208 | 9.6 | .104 | 18.0 | .055
18| 2.3 .43 |5.8 172 |1 9.2 | .108 | 18.4 | .054 | 34.5 | .028
19| 3.0 .33 17.5 .13 |12.0 | .083 | 24.0 | .041 | 45.0 | .022
200 .8 {1.25 |2.0 .5 3.2 | .31 6.4 | .156 | 12.0 | .083
21y .5 |2. 1.3 .76 1 2.0 1.5 4.0 | .25 7.5 | .013
22| .4 2.5 1.0 | 1. 1.6 | .62 3.2 | .31 6.0 | .16
23 .7 1.42 1.8 .55 2.8 .35 5.6 { .178 | 10.5 | .095
24| .3 {3.33 .8 | 1.25 | 1.2 | .83 2.4 | .41 4.5 | .022
25| .4 [2.5 1.0 | 1.0 1.6 | .62 3.2 | .31 6.0 | .16
26/ .3 13.33 .8 | 1.25 | 1.2 | .83 2.4 | .41 4.5 | .022
27/ .6 !1.66 {1.5 .66 | 2.4 | .41 4.8 | .208 | 9.0 | .011
28] .3 13.33 .8 | 1.25 | 1.2 - .83 2.4 | .41 1 4.5 | .022
29] .5 2. 1.3 76 b 2.0 1.5 4.0 | .25 | 7.5 | .013



DEVELOPMENT TYPES AND COSTS

A. Residential

In APEX there are various levels of cost and density associated with
different qualities and sizes of housing which may be built by
Developers. These costs are for structures, exclusive of land and
site improvements.

Single Family

Three different development-cost levels are applicable to APEX single-
family housing units, ranging from the highest construction cost of
$40,000 (designated as R-1) to the lowest cost housing, built at $15,000
per unit (designated as R-3). Any one of these types may be built on
land which, when vacant, is zoned R.

Multiple Family

Units of two different cost levels, M-1 and M-2, are available for
construction of multi-family housing in APEX. The highest cost per
unit, for M-1, is $30,000 and the lowest, for M-2, is $12,000. Either
of these types may be constructed on vacant land zoned M.

Residential Development Costs per Unit

R-1 R-2 R-3 M-1 M-2
$40,000 $22,500 $15,000 $30,000 $12,000

B. Commercial

Two types of commercial land use are allowable in APEX. These relate
to local neighborhood shopping facilities and to reginnally-oriented
commercial and service facilities. Both may be built only on zoning
category C land. Each 1is cdeveloped on a cost-per-acre basis, as
follows:

Commercial Developmernt Costs by Type

CL CR
$100,000 $125,000

C. Industrial

Endogenous industrial development permitted Developers in APEX is on
a per-acre basis, the cost being $100,000 per acre. Zoning category
I land may be developed into this land use.

(See ZONING CATEGORY.)
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DOSAGE

The specified time duration of an air pollutant's critical
concentration level in a particular location, or for a particular
person, material, etc., is known as dosage.

EFFLUENT

Effluents are the total gaseous emissions from production and
combustion processes and activities, including air pollutants and
non-noxious material.

ELITE OPINION POLL (E.0.P.)

The Elite Opinion Poll calls for a vote of all game players on
certain major policy issues in the community. These issues appear
as headlines in the M.E.T.R.0.-APEX News, which ask for either a
deciding or advisory vote. The results of the Poll affect public
officials' chances of re—~election, as well as the probabilities

of passage of general referenda and specific bond issue and special
millage requests.

EMISSIONS

Emissions are pollutants in effluent or exhaust gases which are
released into the air.

EMISSION FACTORS

Emission factors are estimates which can be used to approximate
the rate of emissions of specific pollutants from generalized
sources,

EMISSION MEASUREMENT

Air pollution emissions are measured in pounds per hour for particulates,
sulfur dioxide (SO,), carbon monoxide (C0O), nitrogen oxides (Nox),

and hydrocarbons (ﬁC); in Ringelmann number for smoke; and in
Stinkelmann number for odor. The emissions measured are of specific
pollutants from specific sources.

EMISSION RATE

Emission rate refers to the amount of pollutant emitted per unit of
time. Maximum allowsble emissions will be specified in pounds per
hour if they refer to emission rates.

EMISSIONS SOURCE

An emission source is the origin of some specific air pollutants. In
the game there are several gamed point sources, about thirty non—gamed
point sources, plus: motor vehicles and space heating as line and area
sources, respectively.
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EXOFIRM (EXOGENOUS FIRM)

An Exofirm is an industry or bureaucratic firm that depends primarily
upon markets outside the local area for its growth and vitality.

These firms are usually classified as Exofirms on the basis of their
being net importers of dollars and net exporters of products or services
to these outside markets. Jobs created by Exofirm growth spur
additional growth of households and jobs oriented to the local market.
(Exofirms are also often referred to as basic firms).

In APEX, Exofirms locate in zoning categories I and O.

Periodically, the newspaper will note the opportunity for Developers to
invest, in a speculative way, in the entry of new Exofirms into the
metropolitan area, with a variable probability of success attached to
such investments. Occasionally, these Exofirms require rezoning of
land and/or installation of special capital improvements. Requirements
for such special public action and requests for private investment will
be noted in the newspaper announcement of the firm's interest in
locating in the area.

RATE

FUEL

The amount of fuel consumed by each industry per unit of time is specified
in tons/hours for coal, in barrels (bbl)/hour for oil, in thousand

cubic feet (MCF)/hour for natural gas, and in megawatts (MW) for
electricity.

TYPE

FUEL

The fuel type possibilities include: low-grade coal (Lo-Coal), high-grade
coal (Hi-Coal), low-grade oil (Lo-0il), high-grade oil (Hi-0il), natural
gas, and electricity, The fuel option for each plant is listed in the
Industrialist's output. The fuel grade refers inversely to the air pol-
lution potential of the burning fuel, i.e., Lo-Grade has high pollution
potential, and Hi-Grade fuels have low pollution potential.

HOUSEHOLD TYPES

The five househoid types used in APEX are characterizations of
families belonging to fairly homogeneous socic-economic groups.
These characterizations reflect life style, political involvement
and voting habits, general consumption behavior and preference for
public goods. There is substantial overlap of income levels for
all status groupings; hence income, alone, is a weak indicator for
characterizing households.

Household Type 1 —- 1is upper class and upper-middle class combined.

Occupations of the heads of households are: professionals, technical
workers, managers, officials, and proprietors. One-half of the family
income levels are in excess of $15,000 and the other half are in the
$10,000-$15,000 range. Value of housing is in excess of $20,000, and
if they rent, rentals are over $150 per month. This is the group which
is most concentrated in residential location. Education of the head

of the household is at least college graduate, often with post-graduate
study. Pressure group membership for this household type is found in
the Chamber of Commerce and Good Govermment League.

21
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biasehold Type 1T —— 1. the t-pical middle-class household in which
T " aal's occupacion 1+ < lutial, sales, or kindred types. Income

ol the family is primarily in the $7,000~$10,000 range. Education of
the head of the household is some college or at least high school
craduation. Housing value is primarily in the $15,000-§25,000 range,
anl gross rentals would usually be from $100 to $149 per month, thoug!
thav nay be somewhat lower. Pressure group affiliations for this

tvpe are with the Good Government League on the one hand, aund with the

ultra-conservatives on the other.

Household Type III -- the most numarous and widely-distributed of the
five types is characterized by a mixed membership of very low income
white collar workers, skilled craftsmen, and foremen, though the lat-
ter two predominate. In the outlying areas, farmers fall into this
category. Family income is primarily in the $5,000-$9,000 range.

The head of household's education is typically high school graduation.
Housing value is usually in the $12,000-$20,000 range and rentals

are from $80-$125 per month. Members of this group are apt to belong
to the unions and/or the ultra-conservative pressure group.

Household Type IV -- is composed of semi-skilled workers, industry
operatives and non-household service workers, such as waiters, barbers
and parking-lot attendants. Family income is in the lower portion of
the $4,000-$7,000 range. llousing values range from $10,000 to $14,000
with gross rentals being $70 to $90 per month. Education of the head
of the household is usually 9 to 11 vears. FPressure group membership
for this household type is found in the unions and among the civil
rights groups.

Household Type V -- is the lowest stratum of society, and heads of

households are laborers or household service workers. The vast
majority of the area's unemployed are of this type and roughly half

of all members are elderly and retired. Family income is less than
$5,000 annually and the value of housing is less than $10,000, with
rentals primarily $50-$75 per month. Heads of households have usually
not been educated beyond the eighth grade. Membership in pressure
groups is found in the unions and civil rights groups.

Political involvement of the five household types declines from type
I (the highest) to type V, the latter being generally apathetic.
Likewise, concern with government operation and provision of public
services is highest in type I households and declines st.adily
through type V families.

The five household types will tend to demand housing of the five
residential development types according to the following percentages:

Household type I -- 50% will choose R-1; 30%, R-2, and 20%, M-1.

Household type II -- 20% will choose housing in each of the five
development types.

Household type III — 10Z prefer R-1; 30% prefer R-2; 20% choose
R-3; 25% take M-1, and 15%, M-2.

Household type IV —— 20% will choose R-2; 40%, R-3; 10%, M-1,
and 30%7, M-2.

Household type V —- 40% will be in R-3; 60% in M-2.

« <17
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IMPROVEMENT COSTS

Improvement costs are fees to prepare raw land for development,
including subdivision costs, sewer and water connections, drainage
and engineering. Developers are required to pay improvement costs

on all land on which they build structures. For residential :roperty,
improvement costs are on a per unit basis as follows:

R-1 R-2 R-3 M-1 M-2
$1,000 $800 $700 $600  $400

For commercial and local industrial land uses, improvement costs are
on a per acre basis; for each the fee is $5,000 per acre.

Thesé fees are sutomatically applied to all land on which the
Developer builds.

INTEREST RATE

The cost of borrowing money will vary for the Industrialists and
Developers according to both their credit rating and the length
of the loan, i.e., how many years will be taken to repay it.
Applicable interest rates are as follows:

Credit Rating
Years to Repay A-1 A-2 A-3

1-2 4T 6% 82
3-5 62 8% 12%
6-10 87 127 16%
11-20 12% 162 20%

The cost of borrowing money for governmental agencies -- the interest
rate on bonds -- will vary according to the credit rating of the
jurisdiction, and will differ between general obligation and revenue
bonds. Since revenue bonds are not backed by governmental taxing
power they are riskier and therefore carry higher interest rates than
general obligation bonds. As a jurisdiction's credit rating falls
from A-1 to A-3, the interest rate on gemeral obligation bonds will
increase from %.52 to 6Z.

ISSUE

Issue is used to refer to a problem situation presented to players
in the APEX News. Following each issue are two to four alternmatives
from which one must be selected. (See ELITE OPINION POLL.)

2
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JURISDICTION

Jurisdiction refers to one of the political units in APEX.
Abbreviations used in the game are:

CC - Central City (Jurisdiction 1)
S - Suburb (Jurisdiction 2)
UT 1 - Township 1 (Jurisdiction 3 or Western Township)
UT 2 - Township 2 (Jurisdictiom 4 or Eastern Township)
Co - County (Jurisdiction 5)

(See ANALYSIS AREA.)

LAND USE

Land use refers to the types of structures built upon particular
pieces of 1land.

(See DEVELOPMENT TYPE and ZONING CATEGORY.)

MAXTMUM PRODUCTION CAPACITY

This is the maximum number of units which can be produced by a gamed
industry in a cycle, given the plant and equipment in existence
during that cycle. Maximum capacity may be increased by making
capital expenditures for building and equipment. New productive
capacity becomes available only in the cycle following that in which
money is budgeted for plant expansion.

MILLAGE

Millage is the tax rate, in mills, which is applied to State equalized
property value to generate property tax revenue. One mill 1is equal to
a $1 charge on each $1000 of value, or one tenth of one percent of the
State equalized -alue. There are three types of millage:

A. Normal Operating Millage is determined by local Politicians and
is applied to standard operating costs of government by State
and local law -- the local limit cam never be higher than the
limit set by the State,

B. Special Millage, which is not subject to State and local limits,
can be used for financing special programs. It must be voted on
in a referendum,

C. Debt Retirement Millage is not subject to the state and local
limits but it can be used for retiring capital project bonds.
This millage requires a favorable vote in a referendum.

Total millage is the sum of operating millage, any special millages and
the debt retirement »illages which may be in effect during the year.

e
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MONITORING STATION

A monitoring station is a piece of equipment placed at a given location
for measurement of air quality. An air quality monitoring station of
one of five types may be installed and operated in any analysis area.
The pollutants measured by each type of monitoring station are:

Type 1: Particulates

Type 2: Particulates and S02

Type 3: Particulates, SO0, and CO

Type 4: Particulates, S02, CO, and NOx

Type 5: Particulates, S02, CO, NOx, and Hydrocarbons
PARTICULATES

Particulates are solid particle air pollutants, which may be suspended
in the air or may settle out, depending on the size of the particles,
wind speed, and other factors.

PLANT INSPECTION

A plant inspection is an "on-site' examination of production and
pollution control equipment, processes and procedures. Plant
Inspections ordered by the APCO will provide him with information
on the production processes; production capacity; fuel and process
rates; control systems; smoke code (Ringelmann number); and odor
code (Stinkelmann number) for each process of a specific gamea or .
non-gamed emission source.

PLANT MANAGER

The player in the role of Industrialist is acting as a Plant Manager.
(See BOARD OF DIRECTORS.)

POPULATION EQUIVALENT

The population equivalent is a means of convertinga(a;'residents, and

(b) employees and clients of industries and commercial facilties into

a standard measure of the demand placed on such public capital facilities
as sewers, streets, and water supply. The population equivalent of an
area (analysis area or jurisdiction) is computed as follows:

P.E. =[Total households]+[.8 X all employees of commerce and industry]

For use of population equivalents in APEX, see CAPITAL PLANT INDEX.

PRESSURE GROUP

There are five pressure groups represented in APEX which take stands on
public policy issues and can influence voter behavior, The more extreme
the position assumed by the pressure groups, either pro or con, (as
indicated by a scale of +4 to -4), the greater will be the voter turnout
for referenda and elections, Each pressure group derives its constituency
from members of two or more household types. (See HOUSEHOLD TYPES)

g
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1. Civil Rights Groups -- find their leadership in the elite liberal
and in ghetto activists. The majority of their followers come from
lower social strata. These groups represent both Negroes and Mexican-
Americans. The orientation of the groups is primarily toward what
they consider bread-and-butter issues, such as fair emplovment,
and toward actions which focus on the neighborhoods in which they
live. Thus, the Civil Rights groups tend to be active in specific
cases, but their influence is moderate.

2. Good Government League -~ is overwhelmingly middle-class, composed
primarily of professional people, a heavy percc-itage of them women.
This group is interested in a wide range of issues, in which they
exert moderate influence, and is oriented toward governmental
efficiency and toward community growth and image.

3. Chamber of Commerce -- draws many members from the business community
and some from professional groups such as law, engineering, and
medicine. This group exerts the highest degree of power of all
pressure groups and is oriented primarily toward community image
and "boosterism'. However, when an issue tends to split the business
community, this group is likely to take no position.

4. Unions -- are more conservative locally than nationally and exhibit
some divergency between craft unions and industrial unions, the
former being more conservative. The unions exert moderate influence
on a range of issues somewhat less broad than those of interest to
the Good Government League. The conservatism of the unions is
especially apparent in the opposition of some of its constituency
to public spending for social welfare.

5. Ultra-Conservatives —— draw membership from people who are Isolated
from most community affairs. Although members have average incomes,
the education level of most is lower than the community average.
These groups become involved in public issues only sporadically,
taking extreme and noisy positions when they feel personally
affected by proposed public actions.

PROCESS RATE

Process rate refers to the amount of materials processed by an Industrialist
per unit time. The measure is specified in tons, pounds, barrels, per
minute, hour, etc.

PRODUCTION LEVEL

This is probably the key item determined by an Industrialist each cycle. It
is the number of units of a product his plant will produce in that cycle.
The Industrialist is free to set his production at any level he chooses, as
long as the figure he sets does not exceed his maximum production capacity.

PRODUCTION PROCESS

A production process is a definable part of the overall production system

s -t
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a giver. firm. Each gamed industrial firm may have up to eieht production
processes, while each non-gamed industrial firm is assumed to have only
one process.

QUASI-PUBLIC LAND

This is land owned by tax-exempt organizations such as churches and
fraternal organizations. Such land includes church buildings and
schools, cemeteries and such miscellaneous buildings as Elks lodges.

REFERENDUM _

A referendum is a vote of the (simulated) population of a jurisdiction
on some issue presented to the people by the Politician. Most usually
referenda are called to approve (or reject) a general obligation bond
issue or a request for special millage, although they may be called to
approve some legislative matter, such as open housing.

REZONING APPLICATION FEE

The rezoning application fee is a charge of $100, which 1is assessed for
each rezoning request submitted by a Developer or Industrialist, It is
included in that player's financial statement for the next cycle.

RINGELMANN NUMBER

The Ringelmann Number is a code for measuring the blackness of smoke plumes
and is equivalent to the opacity. Ringelmann Numbers and opacities are
used for specifying allowable smoke emissions (Ringelmann for black and
opacity for other colors). {#0 = zero opacity, #1 = 20%Z, #2 = 40%, ##3 =

60%, #4 = 80%Z, #5 = 100%Z. In APEX, all smoke readings are reported as
Ringelmann Numbers.

STATE EQUALIZED VALUE

State equalization is a process designed to even out differences in
assessment practices among political jurisdictions. The state
equalization factor applied to each jurisdiction's assessed value
will thus be different, The state equalized value for a jurisdiction,
reached by applying the factor to local assessed vaiue, is the base
on which millage is levied to generate property tax revenues.

STINKELMANN NUMBER

The Stinkelmann Number is & code (developed in APEX) for measuring

odor emissions, and for specifying maximum allowable odor emissions.

Numbers range from 0-5, covering least to worst odor levels, respectively.
TAX RATE

See MILLAGE.
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UNTT COSTS

The costs to the Industrialist of operating his plant are calculated,
for each production component, except labor, on the basis of the amount
and cost of each component required to produce cone unit of the product,
These unit costs applv to fuel, administrative overhead, inventory, and
raw materials.

Fuel Cost applies to the fuel required to produce each Industrialist'=x
product and will be different for each fuel type.

General Administrative Costs include all overhead expenditures,
other than salaries, involved in production.

Inventorv Carrying Costs must be paid to store product inveutory
from one cycle to the next. This cost excludes property taxes on
inventory.

Materials Costs include all raw materials required to produce the
product, except fuel.

The unit .c¢-~r.. for each of these components which are applicable for
a particular Industrialist for the next year are included in that
plaver's output.

UNIT SALES PRICE

This is the price, which an Industrialist sets each cvcle, at which

he will sell a unit of his product. Each Industrialist has complete
control over price, although the number of units he actually sells
will be dependent on the relationship of his price to supply-demand
conditions in the general market, and to the current average industry-
wide price (reported for the last three years in the Industrialist's
output).

ZONING CATEGORY

Zoning categories apply only to vacant land for APEX. Each of the six
zoning categories may be developed into one or more types of land use:

“}. 2
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ZONING CATEGORY

Zoning categories apply only to vacant land for APEX. Each of the six
zoning categories may be developed into one or more types of land use:

FROM TO

Zoning Category Developed Land Use Type(s)

(1) R - Single-family residential (1) R-1 (low density, high cost)
(2) R~2 (medium density, medium cost)
(3) R-3 (high density, low cost)

(2) M - Multiple-family residential(4) M~1 (low density, low cost)
(5) M~2 (medium densiiy, iow cost)

(3) C - Commercial (6) CL (Commercial-Local)
(7) CR (Commercial-~Regional)

(4) I - Industrial (8) I (endogenous industry)
(9) I (exogenous industry)

(5) O - Bureaucratic (10) 0 (exogenous bureaucratic)

(6) A - Agricultural (11) A (active farming)

)




SECTION 3. DEVELOPER ROLE DESCRIPTION

The output which a Developer receives each cvcle of APEX records the
major decisions by that Developer during the preceding cvcle and in-
cludes data on which decisions required in the next cvcle must be based.
Tn APEX the subgame plaved bv the Developer, like that of the Indust—
rialist, is a business game in its own right. The Developer and
Industrialist are the primary representatives in the game of private
interests. The degree of the Developer's involvement in public policy
questions, like the Industrialist's, is largely a matter of the in-
vividual plaver's wishes.

The major activities of the Developer focus on the desire for profit
through real estate operations. In this pursuit the Developer has a
number of decision options available, including:

buving and selling vacant land in any of the 29 analysis areas,
in any of six zoning categories: single-family residential,
rultiple-family residential, commercial, industrinl, of fice,
agricultural; (See Glossary, 'Zoning Catepgory")

* buying developed land to redevelop into another use;

seeking to rezone land which he owns, for vhich he must get the
approval of the Planner and firal consent from the Politicians;

* develoning land into any one of five residential or two commercial
uses or into one industrial use; (see Glossary for allowable
development types, construction costs and densities);

selling his developed property, eituer to another player in the
game or to the general market, which represents the non-ganed
economv;

investing in incoming exogenous industry (exofirms).

The Developer can survive as a businessman only lv coming out in the
hlack each vear. A variety of activities affect his successful operation
(over some of which bz has little control). The likelihood of sales, and
the prices he can get for his offerings, depend upon the demand of the
general market in the area of his holdings, cenerated by the general growth
of the area. l!le must plan far enough ahead so that he has land in his
possession, ready for development, at the time when it is most profitable
to develop.

Thus it is important that the Developer form a sound strategy for
estimating future demand, both in terms of what type of development will
be desired and in which of the 29 analysis areas this demand will be
heaviest. lle mav try to build demand for the residential and commercial
developments with which he deals by working with the Politician to induce
new Exofirms to enter a particular area, a step vhich may require public
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capital irprovements as well as local private investment.

A second important means by which the Developer may profit from
business activities is through investment in Exofirms (exogenous in-
dustries) which have expressed, through the newspaper, a desire to locate
in some portion of the County. Usually some investment by local people,
particularly the Developers, is necessary as a token of local interest
in the Exofirm's entry into any area in the County. In making such an
investment the Developer is speculating on the f{rm's entering the area —
if it fails to enter, the investment is nullified. Although the Developer
may purchase industrial land, he should keep in mind the fact that
Exofirms announced in the newspaper have already purchased options (from
the general market) on particular sites, so they will not be looking to
buy land from any of the gamed Developers.

In addition to the decision options listed above, the Developer
must make some other decisions each cycle.

* He must vote on public issues which arise in the newspaper and
for which an Elite Opinion Poll is requested;

* He must pay his taxes or risk losing some of his property for
tax delinquency;

* He must make payments on any loans he has taken out or risk losing
his credit rating, and thus his ability to borrow more at good
interest rates.

The Developer from time to time may be confronted with other possible
decisions, such as giving or loaning money to another player; making
campaign contributions for or against the re-election of a particular
Politician or for or against a bond issue or special millage sought by a
Politician; and voting in informal Elite Opinion Polls on air pollution
or public finance questions. He may also request loans from a Central
Bank, up to a total amount specified in his output. These loans will be
granted, so long as they do not exceed the limit; the money becomes
available at the beginning of the cycle.

In order to proceed intelligently on development activities, the
Developer may wish to make use of contacts with other players, parti-
cularly the Planner, who have specialized information which is useful to
him. He will also want to keep track of:

* amounts of available land in varifous zoning categories in the
different analysis areas -- shown in the "Property Distribution"
table posted on the wall each cycle;

* his own property holdings in the various areas —-- shown in his
own computer output;

-
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the permitted dwelling unit densities in residential zoning
categories for the different analysis areas -—— shown in the
Density Table in the Glossary;

the costs to construct different types of buildings -- given
in the Glossary under "Development Types'; and

the sales price of developed property of different types, varying
bv analysis area -—- shown in the "Price" table whici is posted

each cycle.

1
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SECTION 4. ANNOTATED DEVELOPER WORKSHEET

The Developer Worksheet has three parts: (1) the Elite Opinion Poll,
(2) the Estimated Income and Expenditures, and (3) a News Release.

He will be asked to fill out each part each year, and space has been
provided for decisions over one year only. At the end of each cycle,
these decisions will be transferred to the computer. This worksheet
will be the official record of his actions and decisions as a Land
Developer. It should be clear that he may make decisions in any order
that is logical, and does not necessarily have to follow the order of
the worksheet. The worksheet is merely to serve as a guide to help

in the decision making process.

I.

II.

ELITE OPINION POLL

Each year, certain issues will appear in the APEX Gazette which
require decisions from all role players, acting as the "elite", or
power structure of the community. In some cases, the decision of the
elite is binding on the Politicians and the poll can be considered
the same as submitting a referendum to the voters., Here, the Gazette
will read "Decided by Opinion Poll Majority". In other cases, the
decision of the elite is merely advisory, and the Politicians can
decide whether or not to heed their mandate. Here, the Gazette will
read "Politician's Ultimate Decision, but Elite Opinion Solicited'.

The outcome of the vote will be recapitulated i1 the next cycle's
newspaper. For each issue outcome, the newspape- will also print
the reactions of five pressure groups—-Civil Rights Group, Good
Government League, Chamber of Commerce, Unions, and Ultra-
Conservatives.

Players should vote on all issues in the Elite Opinion Poll, including
those on the Business Page. Each role will have one vote. 1In the
cases where there is more than one person in a role, they will have

to come to an agreement.

The Elite Opinion Poll is especially important to the Politicians
because their actions relative to the poll may affect thelr chances
for re-election.

Inetructions: Indicate your Developer number and the cyele rumber
n the space at the top of the page. Then put the issue number in
the left hand column (this should not be confused with a project
number), and the rumber of the alternative chosen in the adjacent

columm.,

CASH BALANCE AND CYCLE INCOME

Estimated Income is the sum of the Cash on Hand, Interest on the Cash,
Cash Transfers (from other players), Estimated Return from Exofirm
Investments, and Estimated Land Sales.



A. Cash on Hand

The Cash on Hand for the upcoming cycle can be found opposite
"Net Cash Balance for Cycle'" on the printout under Section III
(Current Cash Position).

B. Interest on Cash on Hand

The interest rate on the Cash on Hand is set permanently at 5%.

Instructions: Multiply the Cash on Hand by the Interest Rate of
five percent to get the total interest for this cycle.

Example:
ITI. CASH BALANCE AND CYCLE INCOME

A. Cash on Hand $900,000
B. 5% Interest X .05
S5 45,000

C. Cash Transfers (from other players)

If another player in APEX transfers cash to you, it should be
recorded here. (The player transferring the cash to you should
also record it under "Cash Transfers to Other Players'). There
may be many reasons for cash transfers between players. They
can represent fees for services rendered, indirect campaign
contributions, loan agreements between players, and so forth.
The * will be recorded under '"Miscellaneous Notes'" and "Income
Cal .ulated During Cycle' on your printout. Reasons for cash
transfers do not have to be cited.

Instructions: Indieate the player role in the first colum, the
total amount of the cash transfer in the second, and the reason
for the transfer in the third. Then total all estimated cash
trans fers.

Bxample:

C. Cash Transfers (from other players)

Player Amount Reason
1. Ind #2 82,000 Loan repayment
2. Dev #6 600 Joint investment
3.
4,
5.
Total Cash Transfers 82, 600

T




4~3

Istimated Return from Exofirm Investments

MAnother wav in which the Developer may profit is through invest-
in; in Exofirms. A more complete explanation of the investment
process is described later. Once investments are made, you may
wvant to estimate your return. Investment returns for each cycle
can be found on the printout unuer '"liscellaneous Notes" and
"Income Calculated During Cycle'" (part 4).

Instructions: You will want to anticipate a return ranging from
5 fo 15% over the actual investment. Indicate the Exofirm
Mmber as stated in the Business section of the Gazette in the
first colum. In the second colum indicate the amount tnvested,
and your estimated return in the third (amount invested and
anticipated return). Total colum 3 to get your Total Estimated
Returm on Exofirm Investiments.

Example:

D. Estimated Neturn from Exofirm Investmeants

Exofimm No. Amt. Invested Estimated Return
1. 3 $20,000 822,000
2. 27 830,000 $33,000
3. =
4.
Total Estimated Return $56,000

Land Offerings and Estimated Sales of Developed Property

A final source of income for the Developer is through the sale
of land. Your present land holdings are indicated under "Current
Property Holdings After Cycle” on your output.

In o~der to estimate your sales revenue for a cycle, you should
decide what action you wish to take on each piece of property
(rezone, clear, develop, etc). You then decide what property
you wish to hold and what you wish to sell. (NOTE: You may
buy and sell vacant property in one cycle. If you wish to
rezone or improve property, there is a one cycle delay before
you can sell.)

You should consult with the planners to determine the sales
potential of property. They have available information con-
cerning growth and development patterns in each analysis area.

Remember that any estimate will be just that. You never have a
guarantee that land offered to the general market will sell;
therefore, estimates of market sales should be conservative.

-
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The price you may expect to receive for developed property will
be listed in the "Sales Price of Improved Property" table. The
price for vacant land will be listed in the "'Average Appraised
Value of Improved and Vacant Property" table. This data may
either be posted on the wall or obtained from the Plamners.

Instructions: In colum | indicate the analysis area in

which your land is loecated, whether it is developed or vacant
in colum 2, and the 3oning category in colurm 3. Colum 4
should contatn the intended purchaser (to whom you are selling
the land). In colum § indicate the number of units or the
number of acres in colum 6. Enter the price per wunit or acrc
in colum 7. Multiply columms § or 6 by colum 7 to get the
total price. Add the total price column and indicate this
figure opposite "Total Price of Land Offerings'. This is the
amount you will receive if all property offered is sold. As
indicated above, it ts wunlikely that all property will sell.
You may wish to estimate your land sales as less than the
total price of land offerings, using a comservative estimate of
what the Planners'data indicates will sell.

Example:
MEIRC-APLX «= &/ 9/71} ~= CEVELOPER AUMBER & -~ CYCLE 1. PAGE 20
PRINCEPLES CF AIR FCLLUTECN CONTRCHE TEAM ) 3

CLRRENT FROPERTY HCLCINGS AFTER CYCLE 1
(CEVELCPEC RESICEATIAL IN UNITS, ALL CTRER VALUES ARE IN ACRES)

f/ RESICEANT I AL 7/ NON-RE SITDENTIAL

T S T e LT T phyupsse 1/ ——

£/ S INGLE ; MoLLTYEIPLEZ/ CCMMERCE AL / INDUSTRIAL / OFFICE / AGRICULT

flommrmmrm e cccmec—ac~ee - —t/ - /- [mm—————— Y 2PN
AA STATLS #/ R=} Re2 R=3/ K-} k-2 27 LCCaL REGIONAL 7 LOCAL EXOG, / EX0G./
.............. fl/ommmcacaccaana LR LY N SN - —ra- ——-
15 CEVELLFEC 7/ g 8 < [« C / C.C 0.Q 0.0 3.0 0.0 2.0

VACANT /7 4.1 C.C / 0.0 [+ 39+ ) 0.0 [

22 vaCaA] it RV £.CC / 3.CC 0.0 2.0 0.0

- - s - - - - - - - - - - - -~ - - —— -

E. Land Offerings and Estimated Sales

AA | Vac/ | Zone | Buyer llo. of oy No. of Price/Acre|Total
Dev. | Cat. Units Acres |Price/Unit|Price
1. 15| Dev |R-2 | Market| 6 850,000 300,000
2. l§}Vac R Ind 3 4 820,000 80,000
Total Price of Land Offerings 8380,000
Estimated Land Sales 8200,000

Ak
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ITI. ESTIMATED EXPENDITURES

Estimated Expenditures include: Loan Payments, Property Taxes,
Campaign Contributions, Cash Transfers (to other players), Exofirm
Investments, Zoning Application Fees, Land Clearance Costs, Land
Purchases, Building Development Costs, and Vacant Land Improvement
Costs.

A. Loan Payments

Payments due each year on any outstanding loans are indicated
on your printout under "Outstanding Debits", section B. Each
minimum payment due includes both principal and interest. You
are assigned a loan number by the computer and this number can
be found on your printout. You are also shown the number of
years you have left to pay off the loam, the interest rate, and
ti-e balance due. If you wish to pay off a loan early, you must
pay the balance due plus one year of interest on that balance.
For example, if you have 15 years left on a loan with a balance
due of $150,000 at an interest rate of 12 percent, you would
have to pay $168,000 to complete your loan payments early.

If, on the other hand, you do not meet the minimum loan pay-
ment due in a cycle, you will have to pay an under payment
penalty which increases each cycle on delinquent payments.

A repeated failure to meet loan payments will affect your credit
rating, and hence, the interest rates available to you for
future loans.

Ingtructions: In colum Ll of the worksheet indicate the nwmber
of the loan (assigned by the computer). Then in colum 2 show
the amount of the loan payment you would like to make. Finally,
total all loan payments.

Example:
He LCANS UNLEREAYMENTY MIN PAYNMENT
ACe P AL ANCF 8Tt YRS LEFT PENALTY DUFE CyCLE 2
e $ 25CCCC. £.C 1c s Co s 11258,
SLRTCTALS $  2520CC. ' 1128,

A. Loan Payments

Loan No. Amount
1. 8 837,257
2.

Total Loan Payment 837,067

1
Nk




)

Property Taxes

Each Developer must pay taxes to the jurisdiction in which
his property is located as well as to the County, which in-
cludes all property in APEX. If vou fail to pay taxes, a
delinquent payment of 6% must be paid. Your property will be
confiscated by the jurisdiction in which the taxes are owed
after two cycles of delinquency. The taxes due each cycle to
the various jurisdictions can be found on your printout under
"Nutstanding Debits.' It should be noted that the tax rate
is set by the Politicians, and as citizens, voters, and tax-
payers you may be able to influence it.

Instructions: Indicate in colum 1 the jurisdiction to which
your tares are owed, and in colum 2 the amount to be patd.
The sum of these payments will give you your total property
taxes.

Ewamgle:
+CUTSTANLINC CtF1I1S

RAe PR{P_.KTI¥Y TAXLY CEL IAQLENT  ANT MIN PAYMENT
CURKENT ¢ .00 PERCEANT CLE Cy(LE 2

JLRLSDICTECN 1 -~ L Je ¢ Ne = $ C.
JURISCICTIUN 2 -~ L ] [ L ) Ce = 1 Ce
JURESLILTICN & =~ § Je L ; ce = $ Ce
JURISDICTION 4 ~= $ 77105, L Je = 3 T155.
JUEFISCICT LN & == $ £22, + 3 e = $ 833,

sueTCTAL -~ CLE IN CYCts 2 §

B. Property Taxes

Jurisdiction Amount
1. ¢ 87,433.
2. 5 $ 799.
3.
4.
5.

Total Property Taxes _$8,232.

Campaign Contributions

Campaign Contributions can be made for or against incumbent
Politicians, and these will be tallied within the computer at

RERR,

election time. You may want to run for election yourself, and

challenge one of the Politicians. To run for election, you
must simply declare your intent to run at least one cycle
before the election. If more than one player decides to run
against a particular Politician, a caucus will be required to
identify a single opponent in the election. If no player
chooses to run against a particular Politician, a simulated
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opponent will stand in. In this case, a campaign contribution
against the incumbent is a contribution for the opponent
simulated by the computer. Tn addition to contributions for
Politicians, it 1s possible to make contributions for or
against bond issues or millages. The bond or millage numbers
must correspond to numbers on the bond and special millage
requests submitted by the Politicians.

mstructions: In colum 1 indicate the Politiceian or the Bond

or Millage Number. In colum 2 indicate the amount of the contri-
bution, and in colwm 3 whether it is for or against the Foliti-
elan, bond or millage. Then total all contributions.

Example:
C. Campaign Contributions

Pol/Bond/Mill No. ; Amount | For/Against
1. OC Pol - Ward 1 $5,000 | for ]
2. County Pol - Sub.| 8,000 | against
3. _Bond Number 412 2,000 | for

Total Campaign Contributioms §15,000

D. Cash Transfers (to other players)

Cash transfers, as mentioned above, can be used for many
different purposes. One common use is to pay for loans between
players, because the interest rate the computer has to offer

is too high, or because a player has reached his limit on loans
available through the computer. Another use for cash transfers
is to pay for space in the APEX Gazette or for broadcasting
time which can be used to advertise products, make campaign
speeches, publicize activities, and so forth. A record of any
cash transfers appears under '"liscellaneous Notes" and under
"Expenditures" (Section II, A, 7) on your printout.

mstructions: Indicate the player to whom you are making a
cash transfer in the first colum, the amount of the cash
transfer in the second colwm, and the reason in the third.
You may choose to keep the reason for the cash transfer
confidential, and leave the "Zeason" colwm blank.

Example:

D. Cash Transfers (to other players)

Player |Amount | Reason
1. Ind., 5 |86,000 |loan payment
2. _Game Op. 800 | APEX Gazette
3 L] ——
Total Cash Transfers £6,800

~y Pl

b o»
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E. Exofirm Investments

An Exofirm is any firm or exogenous industry which depends upon
markets outside the local area for its growth and vitality., Each
cycle, the Business Page of the APEX Gazette lists "New Firms
Planning to Come to APEX". Many of these new firms will 1list
investment opportunities for a Developer. Only those firms

which specifically note an investment opportunity may be inves-
ted in and the investment may not exceed the amount specified.

These entries will be accompanied by data regarding the firm
and conditions which must be met before the firm can locate in
APEX. The name and number of the Exofirm are listed along
with up to 3 preferred locations, A firm does not necessarily
have to locate in any one of these 3 areas. With Politician
and Planner approval, a firm may be located in any of the 729
analysis areas. A Developer must initiate the location change,
however,

In order for a firm to enter APEX, the Politicians must meet the
conditions outlined in the paper, i.e., streets, sewers, and/or

rezoning in the analysis area in which the firm will locate. A

Developer must also invest where there are investment opportuni-
ties, if the firm is to enter.

The Developer may profit from Exofirm investments in two ways:
first, he receives a return on these investments; second, (and
probably most important) new firms locating in APEX add
additional tax base, new employees, and therefore, create a
demand for housing and commercial developments, This demand
may raise both .the sales price and the chance to sell property
in an analysis area where market sales were formerly impossible.

You need not be concerned about owning or purchasing the necess-
ary acres of land for a firm to locate. Assume the firm has
purchased options on this land prior to the public announcement
and will not deal with a particular Developer.

Exofirm Investments are recorded under '"Miscellaneous Notes'
and under "Expenditures" (Section II, A, 6) on your printout.

Ingtructions: In the first colummn, list the Erofirm wmumber as
given in the Gazette. The second column will contain the pre-
ferred location, and the third columm, the amount invested.
Finally, total all Exofirm imvestments,
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Frxample:

E. FIxofirm Investments

Exofirm No. Preferred Location | Amount
1. 3 A A, 23 {?3040JL7
2. 27 AA. 28 330,200
3.

Total Exofirm Investments $80,000

F. ©Land Purchases

All property, whether vacant or developed, is purchased from
the market at or above the appraised value price. You may
purchase land from other players at any price they set.

Several comnsiderations should be made prior to purchasing land.
First, is there land available in the zoning and land use
category where you want to buy? (See Glossary for zoning and
land use categories.) If no land is available, it is a good
idea to check on the likelihood of rczoning approval before
actually purchasing the land.

Second, what are you intending to do with the property-—-build,

sell, etc? It is unlikely that you will profit from buying

vacant land and selling it as vacant land in the same zoning
category. If you intend to build, will the sales price cover the
initial cost of the property and the building and improvement costs?
If so, is there a demand for the property you are selling? Comsult
with your Planners and check all the relevant data available.

It may be wise to work from a check list:

A. Is there land available? Yes [ ] No[]
B. What is the cost? $
C. Will rezoning be approved,

if necessary? Yes [ ] No[]
D. Uhat is the construction cost? $
E. What is the improvement cost? $
F. What is the sales price? $
G. 1Is the sales price higher

than the total of B, D & E? Yes [ ] No[2
H. 1Is there a demand? Yes [ 1 No[{™!
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When developing residemtial property you must consult the
housing density chart in the Glossary. Although property
may seem reasonably inexpensive, you may find you need
several acres of land to build one unit, decreasing yc¢ r
potential profit. Developed residential property is . .ways
in units; all other is in acres.

Either use the checklist above or develop one of your own.
All the above factors should be considered if property is to
sell and sell at a profit.

A record of the land purchases will appear under "Miscellaneous
Notes'" on your printout. The expenses will also appear as
"Expenditures" (Section II, B, 3) on your printout.

Instructions: In column 1 indicate the player from whom you
are buying land, and in colwm 2 the analysis area of the land.
Use colum 3 to shcw whether the land is vacant or developed
at the time of purchase and columm 4 to indicate the zoning
category or developed land use type. Use colwm 5 to show the
number of wnits involved if the land is developed rcsidential.
All other property is recorded as acres in colum 6. The
negotiated or appraised value price per acre or per unit
should appear in colum 7, and the total price in colum 8.
Then total all land purchases. :

. Example:

F. Laad Purchases

Seller | AA { Vac/ | Zone.|No. of or No. of |Price/Unit | Total
Dev. | Cat, jUnits Acres |[Price/Acre |Price
1.Market |6 |vae |Resid 10 4,000 40,000
2. Ind 5 |5 lvae | Indus 3 10,000 30,000
3.
Total Land Purchases §70, 000

G. Zoning Application Fees

There is a fee of $100 charged for each rezoning request that
you submit. When you rezone developed property it auto-
matically becomes vacant and you will be charged 5% of the
appraised value of that property as a demolition fee. When
rezoning developed property associated public rights of way will
be reconverted to private property.

as
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You may encounter many instances when rezoning is needed.
Tirst of all, property may not be available in the zoning
category in which you need it, or, second, you may be able
to buy it cheaper in another category. To ascsist vou in
these determinations, tables will be posted in the game room
which indicate sales prices and appraised values for vacant
and developed land. The Planmers will also have this data.

All rezoning requests will be handled by the Planners.
Approach them with your request and they will submit it for
approval. Rezoning requests should have the Planner's re-
commendation and must have approval of the majority of
Politicians. Your Planners will notify you whether the re-
zoning has been approved or rejected so you can record the
fees on your worksheet.

‘ezoning rerduests can only be submitted for land that you own.
Anv rezoning actions will be recorded under "{iscellaneous
Yotes" and under "Ixpenditures" (Section II, B, 4) on your
printout.

Tnstructions: In columi | record the analysis area of the
Tand you would like to have rezoned and in colum 2 indicate
whether this land is presently vacant or developed. Then in
columm 3 indicate the present zoning category, or the
developed land use type, whichever is appropriate. Colum 4
should contain the desired new zoning category. (Note again
that when property is resoned, it automatically becomes
vacait). Colwm 5 should show the number of units of the
land if it is developed residential, otherwise use eolum € to
indieate the number of acres. A fee of $100 goes in colum 7.
Remember, this form ie only for your record; all rezoning
must be transacted through the Planners.

Example:

G. Zoning Application Fees

AA Vac/  From? To? No. of No. of Tee at $100
Dev. | Units | Acres per appli.
1. 8 t vac l Cbmm.l Indhé ! 2.3 ‘ $L00
Total Zoning Application Fees $L00
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11, Land Clearance Costs (Demolition)

As discussed above, when property is rezomed it automatically
becomes vacant and a 5% demolition fee is charged on the
appraised value of the developed property. Land clearance
costs will be recorded under "Expenditures" (Section II, B, 4)
on vour printout,

mstructions: In coluwm 1 indicate the analysis area. In
columm 2 the total value of the developed property being
rezoned (according to the appratsed value tables). Colum 8
remains constant with a .05 percent demoli:ion rate. Multiply
colurm 2 by column 3 to get the land clearance cost for column
4. The sum of colum ¢ will give you the total land clearance
ecost.

Feample:

H. Land Clearance Costs (Demolition)

AA , Total Value of Developed , Demo. ; Land Clearance

Property being Rezoned | Rate Cost
1. 23 880, 000 .06 8400
2.
3.
Total Land Clearance Costs 8400

I. Building Development Costs

As Land Developers, your primary means of making money is
through the sale of developed property. The development
process is a simple one, but also costly. Before property is
developed, you will want to be sure: (2} there is a buyer for
this property, and (b) you will profit from the sale.

The housing density chart is extremely important in the develop-
ment of residential land. Vacant residential property is
purchased in acres, but is developed into units. Be certain

you have purchased enough acres to provide you with the intended
number of units.

When property is vacant, it is zoned in any one of six
categories. However, once you decide to build, you must
specify a land use category. There are 1l such land use
categories.
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Zoning Categories (for vacant land)

Single Family / Muitiple Family/
Residential / Residential / Commercial/Indus./Office/Agri.
(1) (2) (3) (4) (5) (6)

Land Use Categories (for developed land)

Single Family / Multiple Family/
Residential / Residential / Commercial/Indus./Office/Agri.

R-1/R-2/R-3 [ M-1 |/ M-2 /[ Loc / Reg/En/Ex/

(1) (2) (3 (8) (5) (6) (7 (89 (o) (1D

As you can see, if you own vacant single family residential,
and wish to build, you must specify either R-1, R-2, or R-3.
(See Glossary for detailed information on Zoning Categories,
Construction Costs and Housing Density.) You may not devel-
op office or agricultural property. Building DeveISShent
Costs are recorded under '""Miscellaneous Notes" and "'Expen-
ditures' (Section II, B,2) on your printout,

nstructions: In colum L indicate the analysis area in which
you own vacant property and wish to develop. In columi 2 you
will 1ist the development type according to the land use
categories. Colunm 3 should show the number of units if the
property is being developed restdential. If the property is
non-restdential, show the number of acres in colum 4.
costs per aere or unit may be found in the Glossary and should
be indieated in colwm §. Multiply etither colum 3 or 4 by
colum 5 to give you the total cost. Enter the sum of columm
5 opposite Total Building Development Costs.

mT.o.
4 e

Example:

I. Bullding Development Costs

AA | Development | No. of No. of, Cost/Unit , Total
Type Units Acres | Cost/Acre |Cost
1. _8 R-1 10 40, 000 8400,099
2. 10 | Commercial | 5 $§100,000 8500,000
Total Building Development Costs $800,000

Vacant Land Improvement Costs

Improvement costs are fees to prepare raw land for development,
including subdivision costs, sewer and water connectionms,
Developers are required to pay
improvement costs on all land on which they build structures.

drainage and engineering.
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Property improvement costs are on a per unit basis for re-
sidential and per acre for the others:

R-1 l R-2 ' R-3 | M-1 | M-2 | Comm | Ind_
$1000 | $800 | $700 | $600 | $400 | $5000 | $5000

Once you have completed your building development costs portion
of the worksheet, figuring out the Improvement Costs 1s very
easy.

Instructions: Colums 1 and 2 or 3 would coineide with the
figures on your Development Costs. In columm 1 indicate the
analysis area. If the property is being developed residential,
colum 2 will contain the number of units being developed. If
the property is non-restdential, colwm 3 will contain the
number of acres being developed. Colum 4 will contain the
improvement cost per acre or per unit. Multiply colum 2 or

3 by column 4 and indicate that figure in colwm 5. The sum
of colum & will give you the Total Vaecant Land Improvement
Costs.

Example:

J. Vacant Land Improvement Cost

AA | Vacant Land Being Developed | Cost/Unit ; Total
No. of Units | No. of Acres | Cost/Acre | Cost
1._6 5 §1000 8 5000
2. 26 3 85000 825000
3.
Total Vacant Land Improvement Costs §20000.

ESTIMATED LOANS

In calculating loan estimations, there are two things to be
kept separate. The first is cash requirements that can be
met at any time during the year, and the second is cash re-
quirements that must be met at the beginning of the next vear.
By using the categories under the "Financial Statement" on
your printout, you can estimate your cash on hand for the
coming year. If you have a cash deficit at this point, you
will need to request a new loan to increase your total income.
However, it is possible for you to have a cash surplus at

this point, and still need a new loan. This is because there
are certain cash requirements that have to be met at the

/Y
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beginning of the next year. [Property taxes and loan payments
are in this category. These payments cannot come from income
anticipated during the year. You must have enough cash left
over from the previous year to cover these costs, or meke up
the difference with a new loan.

It is possible to request a new loan at this point even if

you have a cash surplus. Any loans requested from the computer
will automatically be granted at the beginning of each cycle

as long as the total of all new loans requested does not

exceed the maximum loan possible. This figure will be printed
on your printout under "Maximum New Loan Possible" (Section VI,
D). The maximum new loan possible is related both to your

net worth and your existing indebtedness. Your credit rating
each year will also be printed in this same section of your
printout. The interest rate that is available to you will
depend both on your credit rating and on the number of years
you wish to take to repay the loan. The following chart
indicates how interest rates will vary:

Credit Rating

Years to Repay A-1 A-2 A-3
1-2 4 5% 3
3-5 6% 87 12%
6-10 8% 12% 167
11-20 127% 16% 20%

If you fail to meet your loan payments you risk having your
credit rating dropped. TFrom the above chart, you can see how
this will also affect your interest rates. When a new loan 1is
approved, the computer will assign the appropriate interest
rate and this will appear on your output under ''Outstanding
Debits" (Section IV, B).

Because your income and expenditures are only rough estimates,
you may have difficulty calculating a loan. One method is

to total your estimated expenditures. If your total cash on
hand is higher than your total expenditures, a loan is not
necessary. If your expenditures exceed your total cash on
aand, a loan should be requested to compensate for the
difference. The interest rate on your lcan may be determined
by comparing the number of years to repay the loan and your
credit rating (priniout, Section VI, D) with the interest
table above. Remerber your total cash on hand is the sum of
Cash Available and the 57 Interest o.. that cash. Do not add
in your estimated income.
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mstructions: In colum 1 you will indicate the number of
years you wish to repay the loan. In columm 2 you will in-
dieate the amount of the loan you are requesting.

Exarple:

C. Loan Requests

Years for Repayment | Amount of Loan Requested
1. 4 9445, 500
2. _
3.
Total Loan Requests 8445, 500

V. NEWS RELEASE

Players may, at any time, submit articles or headlines that
they would like to appear in the APEX Gazette. If the
editorial staff of the Gazette deems the article
"newsworthy", there will be no cost. Otherwise the cost
will be on the order of $100 per line. All articles are
subject to review by the editorial staff.
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DEVELOPER'S WORKSHEET

I. ELITE OPINION POLL

Developer Number Cycle Number

ISSUE NO. ALTERNATIVE
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Developer Number Cycle Number

II. CASH BALANCE AND CYCLE INCOME

A, Cash on Hand $

B. 5% Interest on Cash Balance $

C. Cash Transfers (from other players)

Player Amount Reason

1.
2.
3.
4.
5.

Total Cash Transfers $

D. Estimated Return from Exofirm Investments

Exof{rm Amount = Estimated
No. ° Invested Return
1.
2.
3.
4,
5.

Total Estimated Return on Investment §$
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Land Offerings and Fstimated Sales

AA No. of

Vacant/ or
* Units*

~_Dev.* |

Zoning | Buyer
Cat.* | *

No. of  Price/Acre
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Acres* | Price/Unit* | Price
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Total Price of Land Offerings

Estimated Land Sales

TOTAL ESTIMATED INCOME

ESTIMATED EXPENDITURES

Loan Payments

Loan No.* Amount*

(O RS IR UL I S

Total Loan Payments

Property Taxes

Jurisdiction* Amount*

—

w BN

Total Property Taxes




Campaign Contributions

Pol/Bond/mill #* . Amount* | For/Against
1. e
2. _—
3. -
4. —— S S
5. —
6.
Total Campaign Contributions $ -

Cash Transfers (to other players)

Player¥* Amount* Reason
1. _
2.
3.
4,
5.
Total Cash Transfers $

Exofirm Investments

Exofirm No.* Preferred Location

v W -

Total Exofirm Investments $

"



I,

wn
1

Land Purchases

Seller* | AA* | Vac/ Zoning | No. of No. of | Price/Unit | Total

Dev.* Cat.* | Units* °F Acres* Price/Acre* | Price

1. U R

2, B

3. ‘

4. _ o

5. —

6. _

7. _

8.

9,

10. -

Total Land Purchases $

Zoning Application Fees

»

»

W

L

(o NV, BE SR VA I VN

AA j Vac/ { From? | To? | No. of No. of | Fee at $100
Dev. Units Acres per application
Total Zoning Application Fees $
Land Clearance Costs {(Demolition)
AA| Total Value of Developed | Demo. Land Clearance
Property being Rezoned Rate Cost
.05
.05
L05
.05
.05
.05
Total Land Clearance Costs $
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I. Building Development Costs

N n Mo

[ QN B SR VS R LV I
L]

IV. ESTIMATED LOANS

AA* | Development | No. of or No. of | Cost/Unit | Total
Type* Units* Acres* | Cost/Acre | Cost
Total Building Development Costs $
J. Vacant Land Improvement Costs
AA |, Vacant Land Being Developed ; Cost/Unit Total
No. of Units | No. of Acres | Cost/Acre Cost
Total Vacant Land Improvement Costs $
TOTAL ESTIMATED EXPENDITURES $
A. Cash on Hand plus 57 Interest $
B. Total Estimated Expenditures -§

C. Loan Requests

Years for Repayment*® Amt. of Loan Requested*

1.

2.

3.

Total Loan Requests
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Cycle Number
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Section 7-1
BACKGROUND INFORMATION FOR DEVELOPER'S ROLE

The Planners in APEX have many tables which are useful to a Developer.
Such tables include: a) Average Appraised Value of Improved and Vacant
Property, b) Total Distribution of General Market Property, c) Sales
Price of Improved Property, d) Total Property Distribution, and e) Poten-
tial Demand for Developed Property. The values of these tables change
from cycle to cycle. Causes for change may include: capital projects and
special programs initiated by Politicians; new firms locating in APEX;
tax increases or decreases; air pollution problems, etc.

SALES PRICE OF IMPROVED PROPERTY:

This table is used only to check the sales price of developed pro-
perty which you are selling to the market. It can te used as a guideline
when selling developed property to oth.: players. Residential property
is indicated in dollars per unit, and non-residential in dollars per acre.

A sales price is indicated for each of the 29 analysis areas and 11 land
use categories.

PETC=2FEX == 4/ S/7} -~ CEMNERPEL SUMPFMARY INFORMATTI QA «- CYCLE 1e P2CE 1l4
PRINCIPLES CF &f- FLLLLTICA CCAT™CE TEAV I

SALES PRICE CF [MFROVEC PRCPERTY
AT BN CF CYQLE

N(Te =~ PRICES FOR EMFRCVEC RESICENTIAL ARE CCLLARS PER LM[T, ALL CTFERS AKE PEF 8CRE

/ o £ S T LENT T AL t/ NON=-RFE STDINTI AL

/ S P NCLE r P CLTYT T FLE ¢2 COMMERCTEL / INCRSTRIAL / CFFICE 7 ACRICLLT

A / 3 2 * 7 1 Z /7 L0CAL REGICAALY LCCaL EXCC / £XCC /7
1 ER-L L 27361, eClCle 22z€%. 136CC. 176187, 233lle. 128260, 179564, 1537C2, £3¢C.
é CR& 3 TN 231152, 15452, 297317, 1241¢, 184418, 1e3¢ez2, 128121, 16¢56C. 1431C0. 63¢€Q,
3 “Fivie €4S8C. 1eE<c4. 25936, 12514, 181825, 216747, 154760. 24217€, 1272CC. &2¢6C,
& s Yy, 2elle, 16830, 32e¢lC. 138CC. 184441, 176653, 14416C. 2Ci824. 19C82C,. €36C,

b GAElL, 22184, 15131, 295330 . lzeacs, 1SCS1. <196%C, 1eCCed, ccslE4, 1212CC, ¢3eC.
¢ 4d7)n, isrea, JEEqt, 212¢8, 13171, 212%5¢l. 299331, 128260, 1716%¢4. 2Ca722. 6572,

? 425~ 2272, 1t.%4, 26¢€17, 12444, 186125, 23Cees. 144te(C. 201824, 1537CC. 6360.

AVERAGE APPRAISED VALUE OF IMPROVED AND VACANT PROPERTY

This table is used for buying or selling vacant property and for
buy ‘ng developed property. Never use this table to determine what your
sales price for developed property will be. Vacant property and developed
non-residential property is shown in dollars per acre. Only developed
residential property is indicated in dollars per unit. When purchasing
property from the general market, the minimum dollar amount offered for
this property should be at least at the Appraised Value price. Vacant
property is divided into 6 zoning categories. Developed property is
divided into 11 land use types.

=)
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E R AL S L MpFp AR Y INFCRPM BET LN ~- CYCLE I+ PaLE 12
PRIMCIFLES CF AR FOLEIUTICM CONTFCL TE AN 1
AVERAGE AFFRAISEL waLLE CF INFRCVEL ANL VECANT PROPFRTY
AT END C€F CyCLt 1
NCTE == VALLES FOF IPPROVELD (1) RESICENTIAL ARE CCLLARS FLS UNIT, ALL CTHRERS APE PrR ACRE
/ RS TCOCENMNT L AL 1/ NCN-RESITILENT LT AL
/ SIENCLGE /L LT LFLE 7 CCMMERC 1AL / INDESTIRIAL ¢ CFFICE /7 ACEECULLY
g / 1 2 E 1 2 f tCCaAL RECICASL/ Lecat ExcC 7 excC 7/
t Cev ¢ 4CCCC. 21CC¢C. 10220, 285CC. 1312C. 166780 . 218822, 121CCC. 1€54CC. 142CCc, el .
V&g 7 Lo of of 0 4CCCC. &65CCC. 23300, 6521, 48CCa
2 CEv # 275049, 157°C. 81Cd. 163C0. 13°Q0. 164%¢7¢, 112416, 124¢%2. 116C0C. L3sCCC. ¢t
VAC 7/ 1E8CC, 24000, 45009, 2%u00. eCCCc. &FCCe
3 LEv 7 gi3c. 1eccC, 1icoc. 1sicC. 115CC, PIC3ES, 2C4476. 146CCC. 2296130, 122072, ¢2CC.
VAC / 18CCO. 2000, 1CccC, &%CCC. tCcls. 48CC,
4 CEV ¢/ 1r2¢c. 11%C0. 74CC. 15¢CC, ESCC, 145666, 166%22. 1is0accCe 16¢42C, 1FCCCC, [ & S
vaC / €373, 3eCCC. 45CC0. 38CCC. L-TAC RN 48 .
€ Ctv ¢ 212¢CC. 1169C. 15CC, 1eCCC. 9590, 140652, cC1ecc. 1¢1CCC, c114CC. 12¢CCC, £CCC.
vacC / t=CCCe. ééeoc. 430CC. 5J30¢C. 65704, 4FTC.
TOTAL DISTRIBUTION OF GENERAL MARKET PROPERTY
In the process of purchasing property you will want to know if avail-
able property actually exists in a particular zoning category or land use
type within an analysis area. A failure to consult this table could result
in a miscalculation of projected income and expenditures. This table
applies to both vacant and developed property. Vacant property and devel-
oped non-residential property is indicated in number of acres available.
Developed residential property is in units available. In cases where no
property is available from the general market, you may wish to inquire as
to whether another player owns property in that areca and you may be able
to negotiate a purchase from him.
FETR(~-AFEX -- 5/ S/7}% == COUUNTY PLAANERS -- CYCLE 1y FeCE 12
PRINCIPLES CF AIR PCLLLTICN CCATRCL TEAW 1
TOTAL PROPERTY OISTRIBLYICN AFTER CYCLE 1
CINCLLCES ALL CANME FLAYER FCLCINGCS PLUS CENERAL MARKET)
144 RESITCENT | 2L tt NCN-RESTICENTIAL
flmmmmme e B T TR B T 1l om e e e rmc e ————————— ——rrreeem————
17 SINGLE /I ML LY T PLE £/ CCwrerCIaL ’ INELSTREAL £ CFFICE / AGRECLLTY
R i it ARt L e PP PR e / - fm———— fmeeomna-
AA STATUS /77 ]~1 R-2 R=3/ L ¥=2 /7 LECAL RECIONAL #  LuCal EXCG. 7 EXUG./
e L e EE e e -~ 41— - mvveree e mmecemean Smmmeeeceeceee-
I CEVELCPEL ¢/ 4:S AEE 263 37: 212 / c.7C 19,75 26,24 £2.617 1e§7 C.C
VACANT 14 476 .60 1C.eC / 2.%¢ 31.49 Sel 3.0
PLBLIC ANC CUASI-FLELIC CEVELCFAEAT = 115,00 ACRES
CCUNTY BUILDINGS, PARKS, ETC, = C.C ACRES
STREETS AN{ RICHT-CF-n£Y = Z31.1C ACRES
2 DEVELCPED 2/ 485 S27 1133 678 999 ¢ 69.97 88,45 7.¢1 21.52 f1.5¢ Lol
VACANT 144 €27 22484 4 C. E§ t7R .88 Gwug Cof
FLELIC ANC CUAST-FLELIC CEVECLCFRMENT = 162,03 ACRES
CCUNTY BLILDINGS, PARKS, ETC, = CeC LCRES
STREETS ANL RICHT-CF~uAY = 245.1C ACRES
2 DEVELCPEC // 1.1} T2 TLIE $27 624 / 1.3 34 .8C 31.18 £l.62 T35 CeC
VACSNT 1/ ee,2¢ C.C1 / YeuS €S.17 2.2C c.C
PLELIC ANC CUAST-FLELIC CEVELCFMENT = 272.(C ACRES

Q

ERIC

Aruitoxt provided by Eic:

CCLATY BLILCINGS, FAFES, FTC. =
STREEFS ANC RICHTI-CF=-hAY

Je3 ACRES
® Z24,4F ACPRES

()

Y

LR

R

[ I
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MISCELLANEQOUS INFORMATION

Additional information regarding the development of the community can
be obtained from your Planners. In addition to the cycle by cycle data,
you may wish to corsult various reference materials, i.e., APEX Land Use
Map, Planning documents, etc., if available.
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DEVELOPER NUMBER 4

MISCELLANEOUS NOTES FROM CYCLE 1
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METRC=-APEX -~ Qf QfT7T} -— CEVFELCFERP NUMBER &4 --
PRINCIDLES NF AIR POLLUTICN FONTROL

MISCELLANEOUS NOTES FROM CYCLFE 1

INVESTNENT r‘FAS 130937, IN EXOF IRM Rc == NULLIFIEDy NCY

$ N, TOTAL INVESTMENT $ E

A oy M%%ZZLZ%@M
i’ e Y el
pelin) bas f incitellind Ll % of e

BWZM% - @W;“" e
W/wéé WWMW ind.



VELCFER NUMBER 6 == CYCLF 1, PAGE 2?8

TEAM 1

» NOTES FROM CYCLFE 1

C -— NULLIFIED, NCT ENOUGH CASH
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$ B N, TCTAL RETURN
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DEVELOPER NUMBER 4

REAL ESTATE TRANSACTIONS BY DEVELOPER

(Except for sales

of developed property to market)



METRC~APEX -— 9/ 9/71 -= CEVELOPER MUMBER ¢4 --
PRINCIPLES OF AIR PCLLLTICM CCMIRCL

REAL ESTAYE TRANSACTICNS BY DEwt
52 % Y / ::2 re (EXCEPT FCR SALES CF CEVELCFEC PROPERTY 1

S A LES
_______ - - e f [ ——c e c——————
(UP FCR SALE ARE) (AT) / // (BlD FOR ARE)
AA, X UNITS OF o $/L CR LI S Y o ¥ » TCTAL l/ X UNITS OF
OR ACRES TYPE R $/ACRE / X PRICE // QR ACRES T7TYP!
/7 2.0 V=-R"

TCTALS —_ $ C.

ACT ION ON ZIONING REQUESTS
APRCVELC CR REFUSEC IN CYCLE

S D W e S A W G AR - D D D T G S G e IR SR A AP A GED VIR SR R T wup S G W G —

AA NC. CLC LANC USE NEW LANC USE NO. ACRES o
21 V=R v-C 5.00

*REZONINE WAS APPROVED IF NO C
N
CEVELCFFMENT CF VACANT LANLC REQUESTS ANC RESUL

T - S G S I S T G S S S A

T A MR G D G G SR IR G T W S YR G IR G W eGP AP WP G Gl G W T D W D D ——

AA  REQUESTEL F CF ACTUALLY C 0 S 1
DEVELCPMENT TYFE CEVELCFEC IMPROV EMENT
15 1G  LMITS R=2 10 UNITS $ 8000.
10 UMNITS R-3 16 UNITS $ 7CCO.
21 1.5 ACRES C-L 0.1 ACRES $ 537,

TOTAL cCasrs

CEVELCPMENT CFFERINGS . SUBSEQUENT SALES T¢

CFFERINGCSES 7 S A
____________________________ /‘l--..........-...‘-._..-_.__--..._-_..---_......-
AA AMSUNT OF CEVELQPED ' SCLD ATI

TYFE 'z
15 10 UNITS R-2 /J Z  UNITS
1¢ uanH R-3 /7 1 UMITS ..
21 0.10 ACRES c-L Y, 0.10 ACRES g

TCTAL CF THESE SALES .-

THE FCLLCWING PARCELS ({« LANC WERE RECUCEL TC ACTU

A S S N R S G - QP G R =D S AW Wn .-----——---—-~~——--~-—--- D G S S e

21 1.50 ACRES c-L 1/
(358




ELOPER NUMBER 4 —- CYCLE 1y PAGE 25
TEAM 1
TRANSACTICNS BY DEVELGPER 4
* CEVELCFEC PROPERTY TO MARKET)
PLRCHASES

---_,/ ——————————————————————————————————————————————————————————————
s /71 (BID FOR ARE) (aT) /

// X UNITS  OF $/U OR FRCF / BCUGHT  CENCL.

// QR ACRES TYPE [ $/ACRE /X CosT

/] 2.0 V‘Rc $ 3100. M 5‘ ANCT ENCUCH CASH
"o $
' /4& /f&n-‘?dmfwé

N ON ZONING REQUESTS

CR REFUSEC IN CYCLE 1 ?

- T G i G S Sl D GER AR T GED A R G G G T G A YR A G G GED G G D S D T S S G AR S G D GED G e S G I G G . GER G wun .

SE NO. ACRES DEMOL., COST CAUSE FCR REFLSAL*
5.00 0.

Z WAS APPROVED IF NO CALSE FOR REFUSAL GIVEN

ANC REQUESTS ANL RESULLTS IN CYCLE 1

R e TR G D G S . ST P i G S D i S GED D SN R AR D G P A S S S S SR g, G R T SR W P SR SED GYR AER ASu S S

LY €cC 0 s 1 5§ F CR TCTAL
.. FEC IMPROV EMENT STRUCTURE S CosT
VTS $ 8000. $ 225000. $ 23300C.
IT S $ 7CCO. $ 15CCCC. $ 187CCC.
-RE S $ £37. $ 1C18C. $ 11287.
- $ 401287,
> o BSECUENT SALES TO MARKET
r/ S A L E ¢
// SCLD AT $/LNLY = TCTAL ¢
// OR/ACRE FRCFM SALE
// é UNITS $ 24671, $ 4994].
// 1 UNITS $ 16650. $ 1€650.
// 0.10 ACRES $ 2¢€1CE, $ 22611,
- § 89202.

C WERE RECUCLLC TC ACTUAL SIZE AVAILABLE

T G D S D G D S A A G - Y R G T S D SR AP SRR G G D . A R G =

O FFERED

Coll ACRES
XY

. -

nt Ylocae’ 4f
| /a&azrwwi
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DEVELOPER NUMBER 4

CURRENT PROPERTY HOLDINGS AFTER CYCLE 1

(Developed Residential in Units,

All other values are in acres)




METRC-APEX == 67 9/71 -- CEVELOPER NUMBER 4 --
PRINCIPLES OF AIR POLLUTICN CCATRCL

CURRENT PROPERTY HOLDINGS AFTER CYCLE 1

(DEVELCPED RFESIDENTIAL IN UNITS, ALL CTHFR VALUES ARE IN AC

/7 RESIDENTTI AL /7 NON -
. ety J S R S
/7 S I NGLE /FMULTIPLEI/ COMMERCT AL
e fmmmmmmmmmm——————e /) =mmmmmm e e
AA STATUS // R-1 R-2 R-3/  M-1 M-2 7/ LOCAL REGION
-------------- R et L
15 DEVELAPED // 0 8 9 0 o 7/ 0.0 e
VACANT  //  4.17 0.0 / €0
27 VACANT  // 9.0 8.00 / 3,0C
\
21 DEVELCFED // c c 0 0 o 7 .01 0.
VACANT 7/  29.00 0.0 / 4,8

P st
727 43§¢uﬁ2,A4
fypring. L

alrinsedl e




R NUMBER 4 -~ CYCLE 1, PAGE 139

TEAM 1
INGS AFTER C(CYCLE 1
JHFR VALUES ARF IN ACPES)
/7 NON-R ESTDENTTI AL
]/ e e e e e — e e ————— ———— e — e ——————————
// COMMERCI AL / INDUSTRI AL / CFFICE /7 AGRICULT
A A LR kel D Lt [mmmm e e e —- fm——————— D
/7 LOCAL REGIONAL 7/ LOCAL EXCG. / EXCG./
—f ) e c e rr e rec e ——————
/ 0.0 d.n 0. C N, ¢ ., 0N 1.0
/ C.0 NN 0N 0n.n
/ 2.0C 0.C N.0 0.0
/ C.01 0.0 N.C 0. N .0 C.C
/ 4,85 c.C N.0 0.0

- L T R T T A S G P D D D G S S A D AR AR S S G T A S D D S D S D D —— A ey SEP N G D S S D e e

L ]
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DEVELOPER NUMBER 4

FINANCIAL STATEMENT AT END OF CYCLE 1

A‘_’-f_...‘,nnﬁ_—‘- " e

Lo MRS
€. -



METRN-APEX ~-
PRINCIPLES CF AIR PCLLUTICN CCNTRGL

It.

S/ c/71 -— DEVELOFPFR NUMRER

CASH BALANCF (INITTAL)Y € CYCLE INCCWE

A, CASH CN HANC AT START CF CYCLE 1

Ro INCCME CALCULATEC CURING CYCLE 1

A

P AL D)) e

5000 PERCENT INTERFST CN ABCVE rASK BALANCE
NFW LOANS REQUFSTFL (AND APPROVED)

DEVFLOPEL-LANE SALFS TC MARKET
RETURN FROM FXOFIPM [NVESTNENTS

CASH TRANSFFRS (FR{M CTHER PLAYERS

SALES OF LAND TC rTHFR PLAYERS & VACANT TC MARKET

TCTAL INCCMF IN CYCLF |

EXPENDITHRES

& NCN=LANC FXPFEARJTIHRES

N 0N e

LOAN PAYMENTS

TAX PAYMENTS

NELINGCUENT TAXES (LAND CCNFISCATEL)

7CNING APPLICATION FEFS ($1CC PER APPLICATION)

CAVPAIGN CONTRIPUTIONS

INVESTMENTS IN EXOFIRNMS
CASH TRANSFERS TO CTHER PLAYERS

SURTOTAL

Be LAND EXPENDITLRES

Co TATAL FXPENDITLPFS IN CYCLE 1

VACAKNT LANC TMPROVEMENT COSTS
RUILDING DEVELCFMENT CCSTS
LAND PHRCKASES

4 ==
FINANCTAL STATEMENT AT ENC OF CYCLE 1}
s
—t—
$
3
' ¢
$
— $
.
$
3
3
—$-
- $
$
$
$
$
$
- §

LAND-CLEARANCE CCSTS (REZNONEC QR RAZED)

U3TOTAL




R NUMRER & =-- CYCLE 1,

TE AV 1

, AT END OF CYCLE 1

— 1567,

AKNCE $ 7600,
oo B

RG2n2.

Yo

Ne

e

w P e

TC MARKET

346712,

61113,

o,
mn.D
c.

ATION)

%hﬂ*mwtﬂ

] 6?13,

156137,
2R57&C,
n.

C.

»» o n

$ 471287.

- $ 07500,

PAGE 3
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DEVELOPER NUMBER 4

CURRENT CASH POSITION

~J

A N,



METRC-APEX -- G/ 9/71 -= DEVELOPER NUMBER &4 -~
PRINCIPLES CF AIR PCLLUTICN CONTROL

I1r. CURRENT CASH POSITICN

A. AMCUNTY AT START OF CYCLE 3 $
Re NET CHANGE (I.B - II.C) 3
NET CASH BALANCE FOR CYCLE 2
IV.CUTSTANDING CERITS
A. PRNPERTY TAXES DELINQUENT ANMT MIN
CURRENT + 6.C0 PERCENT DUE
JLRISDICTION 1 -- $ 0. + 8 0. = s
JURISOICTION 2 -- s C. + 0, = 3
JURISDICTICN 3 -- $ 0. + 8 0. =
JURISDICTION 4§ —- $ 1755, + 8 0e = $
JURISCICTION § -- $ 833, + 8 0., = $
SUBTOTAL ~- NUE IN CYCLE 2
N
B. LOANS UNDERPAYMENT MIN
NC. RAL ANCE RATE YRS LEFT PENALTY DUE -
8 $ 25CcCoC. 8.0 10 $ a. s
SUBTOTALS $ 250000, $
C. TCTAL CUTSTANCING CEBITS =-- (TAXES + LOAN BALANCES)
** NOTF —- CASH PAYMENTS DUE CYCLE 2 = § 45846,
(TAXES ¢ MINIMUM LOAN PAYMENTS)
V. FIXED ASSETS D
WCRTH AY START NET WOR °
OF CYCLE 1 CHARGE oF
A. VACANT LAND $ 1160000. $ 226951, $
B. DEVELOPED LAND $ 0. $ 238799. $

TOTAL VALUE (STARTING CYCLE 2)

VI, FINANCTAL STANCING -- OVERALL

A. TOTAL NET WORTH (III+V-IV.B ABCVE)

B. NET WORTH AT ENC OF CYCLE O

C. PERCENTY CHANGE FRCM CYCLE O

D. MAXIMUM NEW LOAN POSSIRLE
Q AT YOUR CRECIT RATING OF A-1




VELOPER NUMBER 4 - CYCLE
TEAM
$ 150000,
- — 89202.
‘ﬂ\ DELINQUENT ANT MIN PAYMENT
+ 6,00 PERCENT DUE CYCLE 2
S 0. = ’ 00
+ s 0. = s 0.
T 0. = s c.
+ 8 0., = $ 7755.3
+ S 0. = $ 833.
s A588,
UNDERPAYMENT MIN PAYMENT
S LEFT PENALTY DUE CYCLE 2
10 s 0. 3 37258.c
s 27258,
AN BALANCES) $ 258sRg,
= ¢ 45946,
TS)
T l:'nsr WORTH AT END
1 CHANGE OF CYCLE 1
$ 226951, $ 1386951,
$ 238799, s 238799,
$ 1625750,
s 1464951,
s 1310090 .
11.83
— - 3 264488%,

1, PLGE 32




:YCLE 1, PACT 32
"EAM 1

A paypranty (4.2, phacuding foage)
N %M@dezwm%;
bonlomutd & peondl geay pisprily; de afnostin.
- B%Y%aw sl G made L) Ogele
L e el o dlinginay
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.29 APEX ANALYSIS AREAS

TOWNSHIP 1

Areas 23, 24, 25, 26, 27 and 28

TOWNSHIP 2

Areas 14, 15, 16, 20, 21, 22 and 29

SUBURB

Areas 17, 18 and 19

CENTRAL CITY

Ward One: Areas 1, 2, 3, and 4
Ward Two: Areas 5, 6, 7 and 8

Ward Three: Areas 9, 10, 11, 12 and 13
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