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PREFACE

This report summarizes the authors' presentations to the
Conference on Population Projections and Related Futures. Dr.
Elaine L; Tatham is Director of Institutional Research, Johnson
County Community College. Dr. Harold L. Finch is Vice Presiden:
of the College and also serves as Director of the Institute for
Community/College Development.

In addition to this report, we will be happy to share infor-
mation about other educational and community planning activities

of the Institute. Conference participants should direct inquiries

to Dr. Finch.

RoraX 99, Vannie

Robert G. Harris
President
Johnsun County Community College
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I. THE POSTSECONDARY NEED FOR DEMOGRAPHIC PLANNING

As the products of the postwar baby boom reached their late teens in
the 1960's, it was inevitable that college enrollménts would increase at un-
precedented rates. Likewise, the baby bust whicn followed the boom was
destined to have an equally dramatic--but opposite--affect in the 1970's and
earl” 1980's. The impact is already being felt. In the past three years,

50 private institutions have been closed due to insufficient enrollments.
Public institutions have alsc paid the price~-a midwestern university was
forced to release over 100 instructors; a state college cut its staff by 7
percent last year and another 15 percent this year; and a college in Nebraska
ceased operation less than ten years after its inception. To ore degree or
another, almost all colleges have been affected by the shrinking market

of "college age" students.

Bﬁt these are only the early warning signs of an approaching storm. For
those institutions that are unprepared and do not begin to prepare, the worst
is yet to come. For the prepared, the next five years will present unprece-
dented challenges--opportunities for self-renewal and revitalization that will
put them in good stead to survive the 70's and to resume vigorous growth in
numbers and efficiency in the 80's and on into the twenty-first century.

Some important lessons can be learned from those institutions that have
failed to survive the dilemma of declining enrollments. In examining a number
of closures, there seems to be a common pattern of events and circumstances
during the waning years and months of survival:

| * Failure to Recognize the Problem. Enrollment forecasts are con-
sistently high. Projections tend to perpetuate the heyday trends of the last

decade and do not properly take into account key demographic factors. Missed
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forecasts are explained away as one-time flukes. 4 typical "explanation" of
this fall's enrollment drop was given by the dean of a state college who cited
the following causes: "...elimination of the draft, opportunity to earn good
money in jobs which do not require a college education, general economic down
turn, increased tendency of students to leave school periodically, and...in-
crease in non-resident tuition over the last few years." Having diagnosed the
Problem incorrectly, staffing and budgeting plans for next year then tend to
be projected on the basis that enrollments and revenues will be "back to normal."

* Too Little Too Late. The seriousness of the problem is recognized
too late. The dynamics of closure is very much like that of quicksand--once
an institution is entrapped, efforts fér survival tend to only accelerate the
rate at which it succumbs. A vicious spiral develops: decreasing enrollments
bring about reduced revenues; declining income results in cutbacks in programs,
staff recruitment, and promotion; economy measures cause the institution to be
lass attractive to students, which in turn results in additional enrollment
reductions.

From this patterﬁ i1t might be concluded that if an institution is to re-
main healthy during the 1970's it is essential that effective methods of enroll-
ment analysis and planning be developed--and that this be accomplished and
operational before the institution becomes entrapped in the downward spiral.

~ The most important considerations in enrollment analysis and planning in
this time of declining numbers of "college age" students are recognition of the
problem and timely response. The traditional recruitment program has been
designed for 18 to 22 year-olds. For many colleges, the answer has simply been
to recruit harder and more aggressively from this same pool of students. Since
the number of students in this age group is limited, this results in the zero

sum game. The winners may increase their enrollments but for every winning
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college there will be one or more losing colleges. However, not all colleges
are restricting their strategies to this competitive approach--many are experi-
menting with methods that are unique, some of which appear to have considerable

promise.
II. A CASE STUDY IN DEMOGRAPHIC ANALYSIS AND PLANNING

The postsecondary enrollment dilemma and a positive approagh to dealing
with the problem can be illustrated by exam’ 3 the situation at Johnson County
Community College. Through its Institute for Community/Ccllege Development,
this Kansas college is making a concerted effort to generate realistic enroll-
ment forecasts and to formulate practical long-range planning strategies. The
enrollment trends, the causes and the associated problems and solutions for
Johnson County are different only in degree from those of any other part of the
country. Therefore, the approach described herein and the results reported may
be useful to other cvlleges_which also need plans of action~-not reaction--in
order tu remain, or to become, dynamic, thriving institutions at a time when
many are struggling for mere eristence.

During the last decade the number of "ccllege age" students in Johnson
County, like the rest of the country, rose at an unprecedented rate. However,
in the late 1960's a downward trend began to develop and is currently intensi-
fying. Birth rates are the single most important contributing factor to this
decline. Analysis indicates>that the genesis of the problem was not low
fertility rates in the 50's and 60's, but rather the low birth rates which
followed the depression and preceeded World War II. This phenomenon, which is
not atypical to the rest of the United States, Canada and Europe, is illustrated
in Figure 1 on the following page. Although the schematic oversimplifies the

complex dynamics of demography, the follbwing conclusions apply to many colleges
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throughout the country:

* The current decline in number of "college age" students will inten- .
s8ify and reach a peak in the late 70's.

* The coming of this decline was predictable in the late 30's--some
40 years in advance.

Approach: Analxtical Modeling

Johnson County Community College (JCCC) initiated the development of a
long-range population Planning capability in 1971. The project was jointly
funded by the college and the Shawnee Mission K-12 public school district,
Since over 90 percent of JCCC students reside in Johnson County, the first step
was the creation of a comprehensive data base for Johnson County. It included
such information as births and deaths, population distribution by age and sex,
census tract boundaries, housing units, land use zoning and school attendance
rates. The accomplishment of this task provided a number of insights into the
population profile and past trends. As important as these data were, however,
they did not by themselves provide an integrated picture of the interrelation-
ships that exist between and aﬁong pertinent planning variables, nor did they

provide a means of assessing alteraatives. To counter this deficiency, the
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Figure l. Population trends of a developed subdivision of Johnson County Kansas
are representative of much of the nation. (A) Birth rates reached an all-time
low during the late 30's; (B) this resulted in a relatively low number of women
of child bearing age in 1960; (C) which, in turn, is projected to cause the cur-
rent downturn in "college age" population to be at its height by 1980.
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college's research and planning staff developed a computerized planning model

desigﬁed to translate the demographic data into a form amenable to decision-making.
Output from the demographic model; which is described in Section III,

counsists of populatiﬁn projections of males and females by age group for each

neighborhood or location in the county. Depending on directions specified by

the user, a 30-year forecast for one geographic area within the county yields

up to 6,000 individual projections. A county forecast for all areas may have

as wany as 200,000 individual projections. With this level of detailed out-

put, 1t is possible for the JCCC planner to make detailed enrollment studies

of feeder neighkborhoods within the college's service area. By inspecting historical

data, specific locations can be identified where certain age groups have unusually

low participation rates at the college. By combining these findings with the model's

population forecasts, the planmner can Pinpoint target areas that are not adequately

served. This enables the institution to focus its efforts to bring about change

to areas which have potential of yilelding maximum return. Specialized follow-up

studies can then be conducted to identify needs not currently being met. For

example, research may show that counseling and student recruitment efforts are

deficient, that there is a demand for additional offerings or that information

about existing programs needs to be more effectively disseminated. As a result,

the college can be more responsive to existing markets and can identify and create

new markets for future expansion.

Another of the model's useful features is its ability to provide for para-
metric analysis. Many parameters pertinent to enrollment analysis and planning
are affected by socioeconomic and political conditions that canmot be known in
advance. For example, fertility rate is a function of such factors as inter-

national relatioms, the state of the economy, abortion legiaslation and world-wide
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food shortages. Because the user can only speculate as to future fertility
rates and because of the importance of this factor in demograbhic planning,
the model makes it possible to analyze a range or series of possible values of
this variable. Likewise there is provision for the systematic analysis of the
Population impact of all other significant parameters. These parameters are

referred to in Section III as "what if" variables.
II1. THE JCCC DEMOGRAPHIC PLANNING MODEL

The demographic planning tool is referred to as a model because its
primary function is to simulate, or to model. 1In making a series of projections,
it begins by analytically profiling the county's quarte: million residents.

Each person's demographic characteristics--sex, age, place of residence--are
recorded in the computer memory. The predicted 1ives of these persons are then
simulated for the coming year. In each neighborhood and age group, some will
die; Deaths are analytically simulated using actuarial rates as the basis for
forecasting. Others are allowed to give birth, taking into account prevalent
fertility rates as they apply to the age of each of the potential mothers of
Johnson County. Other residents will move out of the county and some will move
to other neighborhoods within the county. Some will move into Johnson County
neighborhoods from outside the county. rhese actions are simulated by employing
current trends in migration propensity factors for each age group and neighbor-
hood. Some areas within the county are allowed to grow to accommodate utiliza-
tion of unceveloped land. Tracts which are zoned for park or industrial develop-
ment are not allowed to accept im-migration.

Simulation Process

The model uses an enhancement of cohort analysis. A "cohort" is defined

as a group »f people with a common charuacteristic. For example, women born in



1950 who live in Johnson County would be a cohort. People can leave this group
only through death or through cut-migration from Johnson County. For those
born éutside Johmnson County in 1950, they can enter this group only through
in-migration to Johnson County. This particular cohort of people can be traced
throughout their entire 1life if death rates and net migration by age and sex
are known.

The analytical simulation process is fundamentally straight forward.

= 391
1976 femal .
+ 32 ulmnnne:‘:: QD:D
in-mugration
- 15
Out-mygration S
////ﬁ 3'
38
Butns
-1
375 Dea

1975 temaie pop-
ulation Age 24

Figure 2. Sample calculation. Birth, death and

migration data are obtained via empirically de-

rived algorithms.
Referring to Figure 2 above, assume that 375 womeﬁ, 24 years of age in 1974,
currently live in a specified neighborhood in Johnson County. Also assume that
it is known that the following events will take place in the coming year: 15
will move out of the neighborhood, 32 will move in, 1 will die, and 38 will give
birth. By simple arithmet.c it can be predicted that one year later, the num-
ber of women, now 25 years of age, living in the neighborhood will be 391. The
portion of the analysis that is not straight forward--the method of estimating

the number of births, deaths and migrations--is accomplished through the genera-

tion and use of empirically derived mathematical algorithms.



The simulation process is continued one year at a time by allowing each
age gfoup to become one year older. The procedure is continued for as many
years as the user specifies. College enrollment forecasts are completed by
introducing'college participation factors. These factors make it possible to
convert numbers of people to numbers of students.

"What If" Variables

To emable the user to conduct parametric analysis, four major inmput
variables are incorporated into the model. Since the user may assign alter-
native values to these variables, they are referred to as "what if" variables.
These four variables are death rate, birth rate, net migration and land use.

Death Rates. Deaths are projected Sseparately for males and females as
a function of the number of people for each age. The user has two "what if"
options. Using the term "nominal" rates to refer to the death rate equations
of the model, the percentage of the "nominal" rate to be used in generating
the forecast is specified for the beginning year and ending year of the pro-
Jections. While the initial year multiplier would be 100 percent if the death
equations are current, the initial year multiplier permits the use of an equa-
tion developed within the last few years. The ending year multiplier allows
the user to examine the effect of declining or increasing death rates on the
growth of the population.

Birth Rates. Three options area available for projecting birth rates.
The option typically used is the equation which pProjects the number of births
using the fertility rates by age of women. The second option uses the crude
birth rate. The third option uses a polynomial equation which can be modified
by the user to provide various forecast relationships.

In addition to selecting one of the three birth rate equations, the user

has two additional "what if" options. Using the term "nominal" rate to refer



to the birth rates of the selected equation, the percentage of the "nominal"
rate to be used in generating the forecast is specified for the beginning year
and ending year of the projections. While the initial year multiplier would
be 100 percent if the selected equation is current, the initial year multiplier
is a means to us2 an equation developed within the last few years. The ending
year multiplier permits the user to examine the effect of a declining 6: in-
creasing birth rate upon the population projections. The multipliers for the
intervenihg years are found by fitting a straight line through the two points
determined by the initial year and multiplier together with the ending year

and multiplier.

Net Migration. The user specifies the county net migration (number of
people moving into minus number of people moving out) for the beginning year
and ending year. Given the ''what if" county net migration for a specified
year, each geographic subdivision of the county (referred to as a subarea)
receives a percentage of the county yearly net migration. Subareas are assigned
a negative percentage if the net migrations can be expected to be negative.
Total subarea net migration is assigned by age and sex. This age and sex dis-
tribution is accomplished by combining subareas of Johmson County into five
groups on the basis of net migration for the preceding ten years. With net
migration plotted as a function of time these five groups represent five stages
in the development of land and are designated "A" through "E" on the typical

population S-curve below.

Net Migration

Time



'These fiva stages may be described as follows:
A. Agricultural - undeveloped in terms of potential population
capacity. During this g.age there ig a net out-migration
typical of most rural areas today.

B. Initial transition from rural to urban/suburban accompanied by
a shift from out-migration to in~migration.

C. Maximum rate of development. During this stage fn-migration
greatly exceeds out-migration.

D. Reduced rate of growth. As the area approaches maturity the
rate of net in-migration begins to decline.

E. Maximum development. The available land is essentially fully
utilized. During this stage, there is a gradual shift from in-
migration to out-migration.

Land Use. Land use designations are based on zoning. Categories employed
by the model are special, agriculture, industrial, commercial, low density resi-
dential, medium density residential, high density residential and unzoned. The
zoning is gpecified for the beginning year. The user has the option of incor-
porating anticipated zoning changes into the model. This information can be ob-
tained from city or county zoning boards, regional councils, title insurance
companies, etc. Each subarea is divided into smaller subunits. Depending upon
the population density of the subarea, these smaller subunits are sections (approx-~
imately one square mile), % sections (approximately % square mile) or 4% sections
(approximately 1/16 square mile). For each of these subunits, zoning is specified.
The portion of the subunit which iies within the boundaries of the subarea is
recorded as a fraction. The capacity (maximum number of people who could ulti-
mately reside in the subunit on the basis of current zoning) is calculated and
incorporated into the population projections.

Modified Cohort Analysis

The model has two major differences from the typical cohort survival
model. Cohort analysis for a population living within a fixed geographic area

does not directly consider the population affects of zoning or non-constant
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* ratés of migration. For example, suppose a subarea of the county has a 1970
- population of 20,000. The typical cohort aﬁalysis might project a population

nf 30,000 in 1980 and a population of 60,000 in 2000. However, if the land is
primarily zoned for low density residential, a maximum realistic population
might be 50,000. The basic problem is related to estimates of net migration.
To alleviate the problem and prevent a geographic area from exceeding its
capacity, a two-point logistic curve (see Appendix A) is used to develop sub-
area net migration percentages for the ending year. The logistic curve is also
used to distribute the population of each subarea to smaller geographic units
such as sections.

In summary, the model can be described in general terms as being a
modified cohort survival model. Regression 2nalysis is used to develop equa-
tions for birth rates and death rates. The two-point logistic curve is used
to develop net migration subarea percentages and for distributing the population
of each subarea to smaller units such as sections.

Output

A computer printout mock-up is shown on page 31. For each identified
subarea, the user specifies the year increment for printout. For example, data
can be printed for each year, every three years, every five years, or in gen-
eral every n years where n is an integer. If the starting year is 1973 and n
is four, printouts will be for 1977, 1981, etc. The user also specifies the
age increment for printout. If the selected increment is five, the printout
will give the forecast for ages 0-4, 5-9, 10-14, etc.

For each year of printout, the population is presented using the follow-
ing age code. When the printout is by five-year age groupt, the "age 5" de-
notes children less than five years old, while "age 10" denotes children five

through nine, and "15" denctes children age ten through fourteen. When the

=]1=-




Printout is by one-year ages, the "age 1" demotes births, while "age 2" de-
notes children age one, "age 3" denotes children age two, etc., The printed
ages are, therefore, used as upper limits to the actual age interval. Corre-
sponding migration and death output are applicable to the preceding year.

In addition, for each year of priatout, population is presented by Y
section (or other subunit) for the following age groups:

* Under five

* Five through eight

* Nine through eleven

* Twelve through fourteen

- Fifteen through seventeen

* Eighteen and nineteen

* Twenty through twenty-four

* Twenty-five through forty

* Forty-one through fifty-nine

+ Sixty and over
The population for these %)% sections (sixteen Y% sections = one section) should
be considered in aggregation with surrounding %% sections. This aggregation is
especially important in areas which currently are sparsely populated or where
zoning changes seem likely. These Y% section populations should be used indivi-
dually only as guides showing future population trends,

The approximate 1960 and 1973 populations are shown for each Y% section
along with their capacities. The relationships of the 1973 population to the
capacity 1s presented as a decimal "FC" (1973 population/capacity). Projections
by %% section continue to present the relationships of projected population to
capacity as a decimal under the heading "Pop./Cap."

The %% sections are coded as follows:

* The first and second digits refer to the township

* The third and fourth digits refer to the range

* The fifth and sixth digits refer to the section

" The seventh digit is the % section (beginning in the upper right hand
quadrant with the number 1 and moving counter clockwise to the upper

left hand quadrant denoted 2, the lower left quadrant denoted 3 and
lower right quadrant denoted 4)

(79 1
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* The eighth digit is the %% section (designated by the same procedure
used for ¥ sections).

For example, the digits 12252123 designate township 12, range 25, gsection 21,
upper left hand quadrant, lower left %% section. This Y4 section is shaded in

the sample section 21 below.

.
%,

3
X

The mock-up sample on page 31 has a 0 as the eighth digit since the level of
detail is only % section. The program as applied to Johnson County analyzed
three major sets of assumptions. They are summarized below:
* Low Growth Assumption. For net migration of 1200 per year, the
printout is by five-year age increments for males and females for
1978, 1984, 1988, 1993 and 1998. The fertility rates by age of
women were permitted to decline so that by the year 2001 they will
be 80 percent of the 1973 fertility rates.
* Nominal Growth Assumption. For net migration of 3000 per year, the
printout is by one-year age increments for males and females for
1974-1984. Fertility rates by age of women were assumed to continue
at the current rates.
* High Growth Assumption. For net migration of 5000 per year, the
printout is by five-year age increments for males and females for

1978, 1984, 1988, 1993 and 1998. Fertility rates were assumed to
gradually increase to the 1970 fertility rates.

Hypothetical Illustration

Assume a fictitious count& called Pirate County had a 1970 population of
300,000. The age and sex distribution is known for 1970. Equations have be=zn
developed for estimating births, deaths and net migration. The number of two
year oid males in 1971 is obtained by adding the number of one year old males
in 1971 to the estimated net number of one year old males who moved into the

county during 1971 and subtracting the estimated number of one year old male




deaths for 1971. The proceduré 1s similar for all ages and each year (see
also page 7). The sample printouts on pages 23 through 30 in Appendix B
illustrate the impact of some alternative user assumptions for population
growth in Pirate County. The table on page 21 summarizes the results. Pages
32 and 33 illustrate the use of population projections by age group and sub~-
area in developing enrollment projections for a fictitious community college
located in Pirate County. Although the county population can be expected

to grow, it is anticipated that college freshmen enrollment will decline and
remain at or below 1973 numbers through 1985. It should also be noted that
in this illustration the number of freshmen, ages 15-19, continues to decline
through 1985 while the number of freshmen for the other three age groups con-

tinues to increase after 1975.
IV. COMMUNITY PLANNING ASSISTANCE

JCCC has used the demographic model extensively. Enrollment projections
(see Appendix C, p. 35) are central to the long-range personnel, program, budget
and facility planning process. Room utilization forecasts with respect to the
existing campus are illustrated on page 36.

Use of the demographic planning model has not been restricted to college
enrollment studies because any organization that serves people can beﬁefit from
demographic planning. In Johnson County, over 100 organizations and agency
representatives have received assistance from Johnson County Community College in
analyzing existing markets or service areas as well as projecting into the future.
They have included government agencles, city planners, park departments, fire
departments, hospitals, chambers of commerce, churches, girl scouts, banks as

well as public schouol districts.
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Thne type and amount of assistance provided by the collegq.depvndh on the
needs of the requesting erganization. In some cases, existing projections may
suffice. In these Instances, the requested data is made available at no chargae.
Frequently, an organization requires special stud’. which necessitate addl- |
tional omputer runs and/or analyses to reiate population forecasts to the'
user's market. In these cases, a charge 1s assessed with the rate depending
on the purpose of the study and whether or not the orguanization is profit
waking.

The model has been used by four of the county's six school districts.

One school district incorporated the daﬁa from the demographic model into their
bond campaign for additional classroom space. The voters approved the bond
issue. Another school district has used the data to promise there will not

be a bond issue for at least five years. This same district has also useq the
data for recommending boundary changes for attendance centers.

A rural fire district found that the population projections by section
(one square mile) were useful as an aid in selecting a new site for a fire
station. Other agencies such as hospitals and churches have also utilized the
avallable data. Page 37 of Appendix C graphically portrays the projected member-
ship by age group for 1975-2000 for a county church. Although the membership
can be expected to grow, the growth will not be uniform for all age groups.
Other graphs in Appendix C provide additional illustrations of the types of in-
formation that have been developed for community agencies.

The demographic planning capability has enabled Johnson County Community
College to become involved with many elements of the community not previously
reached by more traditional programs. It has also thrust the college into an
active role as a community change agent. Puyblic acceptance and encouragement
of this role is indicated in an editorial comment:

"Like prime growth centers anywhere, Johnson County and many
of the municipalities within it are faced with the challenge

©3
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of how to expand in population and economy without sacrificing
those services that make a community responsive to individual
growth and human need. Now i1s the time to plan these additional
services, and the JCCC demographic study can be the vital couch-
stone of such concern."

A question frequently asked is "How can a college afford to develop a
demographic capability?" Last year one of the nations largest community col-
lege districts passed a mlti-campus bond issue. Because good population and
enrollment forecasts have not been available, the construction program remains
at a standstill. In the meantime, inflation is eroding the bonds at a rate
exceeding $25,000 per day. As this example illustrates, the question should

be rephrased to ask "How can a college afford not to develop a demographic

planning capability?"
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APPENDIX A

MISCELLANEOUS THEORY
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BEST COPY AVRILABLE

. . TWO-POINT LOGISTIC CURVE
S - shaped ~“////’
P c-—IS——-_
t,+0 1+ea+be

Where P is population
tl is starting year
® is number of years past starting year
K is holding capacity

Glven K and Pt for year tl

1
Pt2 for year tz, where t2 > tl
KPPtl KPPtz ]
a=]ln ‘b =|1ln - a
P P
t, 2
£yt
Example
K = 1,500,000
t,= 1960 » Pyggp = 180,000
£y~ 1970 » P1970 = Figgosq0™ 300,000

a = 1p [11300,000-180,000) (,320,000 132)
180, 000 _ 180,000 ooo,” ~"(18

in (3%). 1n (22) - 1n (3) = 3.09104 - 1.09861 = 1.99243

Q1SOO=000-300,000) {1.200,000)
b= ln 300, 000 - 1.99243 = 1n\ 300,000/ - 1.99243

1970-1960 10
- In(4) - 1.99243 1.38629-1.99243 ~,60614 - =
10 -‘——-———10 10 .060614
So p < 12500,000
1960+6 1.,99243~,0606140
l+e
A




APPENDIX B

SAMPLE RESULTS SUMMARIZED
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. | ILLUSTRATION

Pirate County is a fictitious county with a population of 300,000 in
1970. The county can be characterized as a growing cémmunity with a posi-
tive net migration and with the number of births approximately three times
the number of deaths. The table below summarizes the population projections
for the year 1985 and the year 2000 under each of eight user alternative
assumptions. The graph on the following page characterizes net nigra~
tion by age group and sex. Pages 23 through 30 present the sample assumptions
together with the corresponding projections for 1985 and 20C0. Page 31 shows
a sample printout which includes printout by section. The last two pages of
this appendix illustrate the use of population projections by age group and

subarea in developing enrollment projections.

PIRATE COUNTY POPULATION PROJECTIONS
1970 Population was 300,000

User Alternative Assumptions 1985 Population 2000 Population

Zero Net Migration 363,616 414,249
Low Birth Rate and Net Migration 376,85] 433,345
Low Net Migration 381,678 454,718
Low Birth Rate 412,561 511,139
Nominal 417,800 535,655
High Birth Rate 423,040 560,399
High Net Migration 453,924 616,594
High Birth Rate and Net Migration 459,576 644,495
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NET MIGRATION BY AGE AND SEX

TS

NET MIGRATION
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PIRATE COUNTY BEST COPY AVAILABLE
25 — T ]
Age Male Female
0-5 0.1122 0.0998
. 5-10 0.0601 0.0543
.20 10-15 -~0.0026 0.0039
15-20 =-0.0308 v.0201
20-25 0.0924 0.1292
25-30 0.1230 0.1056
30-35 0.0543 0.0272
15 35-40 -0.0078 -0.0008
45-50 0.0286 0.0233
50-55 0.0026 0.0069
: N 55-60 0.0043 0.0079
H 60-65 ~0.0006 0.0006
! 65-70 -0.0039 0.0047 —
: 70-75 0.0033 0.0052
; 80-85 0.0036 0.0089
! 85+ ~0.0011 -=0.0050
. 'I F=1.0000
l
]
!

05
A0
—=MALE
==FEMALE
15

5-10

10- 156

:20 -k——v-——t—l—

15-20

20 - 25

25 -30

30 - 35

> 35 - 40

55 - 60

80 - 65
65 - 70

0-75
75 - 80

-2
1

80 - 85
85 +



BEST COPY AVMILABLE

ASSUMPTION:
ZERO NET MIGRATION

10722774« 101837,
PROGRAV COHERT

ENTER STARTING & ENDING YEAR» PRINT DFLTA YRS, & PRT. AGR INTFRVALS
?2 1970,200N,15,10
FNTER YR»> Z(FRACTION) TO RF APPLIFD TO NIRTH RATES & TYPE
?2 20NN 1,
FNTER YR & Z(FRACTION) T® RE APPLIFD T3 NFATH RATFES
?7 2NNnN,
ENTFR MICG+& START P FLNANELYR1SNET Vi 315 YROLNET v1G2
? COHRPIR» 197N, «NN1520N0, DN Y
YEAR = 19RS
1955 1924 19RA 16R8 1924 19%A4
AGE M PIP M MIG M DFA F POP F MIG F DFA

10 3357¢ 0 !’RS 32na2 n )
20 273%) -N 14 926074 N 1n
30 J34nae n 23 Q3272 n 19
40  214N4 n 27 241N2 n 25
50 20232 n A7 9292914 n L)
40 182330 n 172 19¢35 n 137
70 15254 -n 351 1K197 n oRY
80 652% 0 asm 779N n 247
90 1557 N 17n 25n4 n 277
100 214 n a6 48R0 n 91
110 nn n 4 YA n 12
0 179Nn49 n 1307 1R4A5A7 n 1740
YEAR = 21nn
210N 1909 1999 SnNN 1099 1909
AGE M POP [ MIG ® DE&A F P@AP F MIG: F OFA
10 233624 n 77" 32058 n AN
20 134n°n -Nn 1% 34389 n 1w
30 29274 n 19 27978 n Do
40 30249 n 42 28775 n 4o
S0 301719 n 87 29£45n n 1no
A0 17178 n 157 21177 n o1
0 15740 -N 63 16715 n AR
80 11439 0 628 11544 n £45
90 3659 n 37N 372175 n 509
100 514 0 76 P71 n 65
110 4o n 3 D4 0 7
G 2n7953 n 1944 204294 n 2494
STJP .




BEST COPY AVAILABLE

ASSUMPTION:
NET MIGRATION DECREASES 67 PERCENT
BIRTH RATES DECREASE 20 PERCENT BY 2000

10729774 NF.54.01
PRJIGRAM CORIRT

ENTFR STARTING & FNDING YFAR, PRINT DFLTA YRS,& PRT. AGF INTFRVYAL S
?2 1970,20N0,15210
FNTFR YR, 2(FRACTION) TO RF APPLIFD T® RIRTH RATFS &2 TYPF
?2 PONN, 9, .
FNTFR YP & T(FRACTION) TQ RFE APPLIFD TO DFATH RATFS
? 20NN,
FNTFR MIGe& START P FLNAMF,YPILNFT MIGI,YRO2,NFT MIG2
7 CORIPIRLI19TN,L, 10NN, 2000, 100N
YFAR = 198RS
1984 19RrA 1984 19Kk8% 19”4 1924
AGE M POP M MIG M DEA F PP F NMIG F DFA

1IN 31715 172 R2 32108 154 57
20 2RHK0P ~ana 1S 27490 24 10
AN 35091 215 24 34779 nas o2n
an  2apo9 al 30 2A429 24 2R
50 21215 60 70 2301R] 58 54
nN 1RRAT 7 178  2N3R7 15 140
70 15376 -5 352 14397 S 290
8N 6506 a4 358 T7R79 1n a7a
9N 1521 A 173 2592 a4 oRA
1NN 217 N 3k 49n n 93
1110 21 n 4 AA n 19

n 1R5219 a7in 1321 1916232 53n 1364
YEAR = 2NnN0

annn 1999 1999 2000 1999 1999
AGE M POP M MIGC &~ DFA F PP F MIG F DEA

10 31627 172 71 30n9R 154 54
20 35947 -3 1R 34775 24 19
30 Jt1an3 215 20 30729 2GR 25
40 33223 a7 46 32249 26 54
50 22747 6an 96 265N SR 113
60 19378 7 173 22114 15 227
70 163K7 -5 376 17418 S 4R3
RO 11A65 a4 637 12183 LKA #RE
90 3732 3 a74 34RA 4 545
100 SR n 76 aso n 97
110 .42 0 A 24 O 7
0 P21564K4 a47n 1893 216679 530 2511
STJIP.
PR
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. ' BEST COPY AVAILABLE

ASSUMPTION:
NET MIGRATION DECREASES 67 PERCENT

17/22/774. N0 .A9.20.
PRYGRAL COHART

ENTFER STARTING 2 ENDING YFAR, PRINT NFLTA YRS,& PFRTs AGE INTERVALS
2 197N,20NN,15,10
FNTFR YR, 2(FPACTION) T2 RF APRPLIFN TJ FIPTH RATFS & TYPF
? 2NNN, 1,1
FNTFR YR & Z(FRACTION) TJ RBF APRPLIFD TO NFATH RATFC
? 200N, 1
ENTER FIC & STARPT P Fl oNAMR,YPILNFT MIG1,YPO,L,NFT MICP
? COHPBIR, 1977, 10n0,50N", 10N
YFAR = 1 GFS

1004 1oas 1984 1305 1ura 1522

AGE ¥ 2OP M MIG M NFA F D ® oMIE F NEA
17 R39uy 170 0 Aroun 154 LD
21 NwaGAh -133 15 2747 - P2 n.

;N asno 219 "4 719 nas nn
an  Dagaa 47 it o BN RV~ T¥ De o
S 219215 AN 70 23MR sea 564
AN 1PRaN 7 17%  onARey 19 14N
7 15374 -5 A’ 1Rr97 9 29N
%N ARD64 4 35K 7579 1N a1a
4n 15R3 Q 1713 N5g9o & Dag
17N "7 o) 34 a9n n 91
111 09 N 4 64 n 12
n 127690 ain 12292 j1929ae 5an 1372

YFAR = 2nN0n
20NN 1999 1999 oAnn 1999 1999
AGF M PAB ¥ MIG M DFA & 00D F MIR F NFA

17 a799n 1172 fe 14107 154 A7
2 79457 -7 19 ar9nn D4 2N
an  anasa 218 21 21417 228 28
an 33951 A7 LA  ANN4Q 2A - 84
SN 32741 AN 96 3N48N 5= 12
AN 1977w 7 17?7 ony12 1S 207
70 16747 -5 764 1747 ) 487
€N 11644 4 A7 172147 1M REA
90 1732 R 374 AR P2 5465
159N 51% n 746 aspe n 97
11N 49 n A 24 n 7

N 207604 a47n 1912 227114 S0 2524
STLP .,




' ' | BEST COPY AVAILABLE

ASSUMPTION:
BIRTH RATES DECREASE 20 PERCENT BY 2000

\N/29/74, 19 .35.22,
PROGRANM COHJIRT

ENTFR STARTINC & FNDING YKAR, PRINT DFLTA YRS»%2 BRT. AGF INTSRYAL S
2 197N:92NNN, 15,10
ENTFR YR, Z(FRACTION) TC RF ACPLIFD TV PIRTH RATFS & TYPF
?2 ONNN, oK )
FATFR YR & Z(FPACTIAN) TO RE APSLIEYD TS NFATH RATFS
? 2NN, '
FNTER MIfe2 START ® FLNAYFSYRILNFT MICYTAYROLNFT VIGP
? CUHRPIR,197N,30N0M, 200N, 30NN

YEAR = 19RS
1905 16w 19%4 1915 1974 1914
AGE v PR M MIC M NDFA F OIP & MIG O F DFA
10 2R 517 91 nK41N ARD £
an  annan -10N 16 1RNATA 72 1"
A RAAS574 46 25 17794 mna o
AN  puoan 1an [ 1N79 1% )
51 o291y 179 7% 24604 1727 S9
4N 19949 21 126 21490 Py t a7
79 1587 -14 A87? 1A70% 14 nGe
21 6527 17 as7  «n77 oo aga
on 1AR7 o 1 RN 27AR 1”? anA
1 Kalal 205 n 27 A9 ) QN
Hn 21 n 4 A n 11
n 2nN90r9 14N6G 1242 21nND70 1591 1424

YFAR = 910N
20NN 1999 1999 elal ly} 1999 1999
AGF v PIP Vv MIG ~ DFA F P3P F NIC F DFA

17 A9n7s§ 917 27 AQAINRA ARD Ab
21 40em =100 21 ai1n2) 70 09
N R74%6 AA6 P4 798P 04 an
AN 29171 14N S2 129194 79 Ly
50 2372923 179 112 ARARD 177 135
6N 22777 21 205 27134 ¥4 D59
70 17620 -14 AN2 1R7aAa 14 520
gN 12120 ' 1A AS7 192744 o9 9 n
9N ates ] sy 2694 10 879
1nA 507 n 79 24N A 69
11N KWl p] 7 o5 n (<4

N 254359 14N9 2N24 D54674N 1591 27113
STIP.



BEST COPY AVAILABLE

ASSUMPTION:
NOMINAL ASSUMPTIONS

1N/P27744 N9497.47.
PRACRANM  COMIRT

FNTER STARTING & ENDING YFAR, PRINT DFLTA YRS,& PRT« AGF INTFRvALS
?2 1970,2N0NN,15,1N
FNTFR YR» Z(FRACTION) TO RF APPLIFND Td RIRTH PATFE & TyoF
? 20NN, 1,1
ENTFR YR & R(FRACTION) T RFE APPLIFN Td NFATH RATFS
?2 20NN,
FENTFRP MIGe& START P FLNAMFLYRILNFT MIGILYRDLNFT MICO
? CUHRPIR,197Nn,2ANnN,2nNN, anNN
YFAR =  19e§
19%5 19R4 19RA 1985 1994 1974
AGE M PP ¥ MIG M NDFO F POD F MIG F PFA

10 angog 517 99  aAx7177 LAD ~9
20 132219 -1Nnn 1A ANRAT 79 1
30 365176 h46 25 Qi79a 7na 21
40 28280 ran a5 ai1n7yaq 79 an
50 23181 179 75 9244”96 173 59
60 19rR69 21 1R6 21490 a4 147
70 15617 -14 197 14879R 16 =17 3
80 6522 13 387 R'O77 29 a3
9n 1637 R 190 PTAR 12 ana
10N po2 n a7 491 n 97
1tn > p) 4 A1 n R

N 204971 1ang 1370 212R29 1591 1430
YEAR = 2000

2000 1909 1099 2110 19009 1999
AGF M POP M MIGC M DFA F PIP F MIG F NFA
1IN 4R511 517 107 44115 AkD RO
2N AKR93D -1NnN 23 A4999 77 24
N 38514 (Y-13 25 2P954 Na a1
40 39171 140 93 129196 74 'y
50 J37Rr93 179 113 3RrAQ2 177 135
6N 237117 o1 205 27124 44 259
70 17620 -14 402 1”783 16 52N
’*N 12120 k] 657 12R44 29 93n
90 A79R R agt 3696 12 579
100 527 0 7% AN n 29
110 a4 n 7 25 o] f
N 2669N6 1409 2N49 P26RT49 1591 2720
STOP.



y ' - BEST COPY AVAILABLE

ASSUMPTION:
BIRTH RATES INCREASE 20 PERCENT BY 2000

1N/722774« NYSRPD
PRAOGRAYM COHART

ENTER STARTING & ENDING YEAR, PRINT DFLTA YRS,& PRT. AGF INTFRVALS
2 1970,2NNN,15,10
ENTER YR, R(FRACTI2N) TO RF APPLIFD TO RIRTH RATES & TYPF
? 20ND,1 2,1
ENTEFR YR & Z(FRACTION) TO RE APPLIED Td DEATH RATES
? 2000
ENTFR MIGe«& START P FLeNAMESYR12NFT MIG1,YR2,NEFT MIG2
? COHRPIR,197N,3000,2000., 3000
YEAR = 19RS
1985 19RA4 19R 4 198% 1984 19R4
AGE ™M PAP M MIG ™ DEA F POP F MIG F DEA

10 A433NR 517 106 Aa1144 a62 74
20 32419 =100 16 31N5K 79 1
30 36574 646 25 137794 N4 21
4N 2R28N 140 35 31079 79 32
SN 23181 179 7S 24426 173 59
60  19R69 21 186 21490 44 147
m 15617 -14 357 1679R8 16 P94
zn 6522 12 357 rN77 29 3R3
90 1637 R 1R0N 2768 12 ane
1NN 202 0 37 497 n 93
119 21 n 4 61 0 1"

n 207653 1409 1378 2153R7 1591 1435
YEAR = 2000

2nn0 1999 1999 2nnn 1999 1999

AGE M POP M MIG M DEA F POP F MIG F DFA

1N Sanga 517 127 S1375 4692 97
2n 51025 -1nn 25 4g|RrR37 72 26
30 39531 646 2% 39927 04 31
40 39171 140 53 3919¢% 79 Ad
SN 37892 179 113 3RA32 173 135
60 237117 21 205 271)4 A4 259
70 17620 -14 anN? 1R’783 16 S2n
fn 12120 13 57 12846 29 92
D) 3798 R 381 3696 19 579
1NN S27 n 1 360 0 99
1tn A4 O 7 25 0 ]
n 279570 1 4N9 2072 28NARK29 1591 274R
STOP ..
« '\,’)
.
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BEST COPY AVAILABLE

ASSUMPTION:
NET MIGRATION INCREASES 67 PERCENT

10722774, 10eN2eS57
PROGRAN COWHORT

FENTER STARTING & ENDING YEAR., PRINT DELTA YRS,& PRT. AGF INTERVALS
? 1970,20N0N515,10
ENTFR YRs» Z(FRACTIZN) TO RE APPLIED T3 BIRTH RATES & TYPE
? 20005151
ENTER YR & Z(FRACTION) T2 RE APPLIED TO DEATH RATFS
?2 2000,
ENTFR MIG.& START P FL+NAME,» YR1,NET MIG1,YR2¢NEY mMiGo
? C3HRPIR,»1970,5000,2000,5009
YEAR = 19R8S
19RS 19R4 19R4 1985 19R4 1984
AGE M~ PP M MIG M DEA F PP F ¥1G F DEA

10 4565RK r62 1N] 43274 771 75
20 35445 =167 18 34060 120 12
3N 38062 1077 P26  a4aDR1N 1174 23
an 3273 233 a1 35729 132 A7
50 25i4R 298 80 26234 288 63
6N 2ng89s 35 195 22593 74 154
70 158S8® =23 60 17198 27 3n2
) 6518 22 357 8275 48 393
9n 1690 13 187 2944 20 328
100 227 n 37 495 0 92
110 20 0 3 59 N 1

N 222253 2341 1412 231671 2652 1488
YEAR = 2000

2000 1999 1999 2000 1999 1999

GGE M POP M MIG M DEA F POP F MIG F DEA

10 55103 862 126 52254 N 96
20 54206 ~167 26 51955 120 28
30 44673 1077 28 46272 1174 37
40 45119 233 60 46143 132 15
50 43038 298 130 444613 288 158
60 28176 35 237 31154 74 292
70 18R74 -23 428 20147 27 S56
80 12574 22 676 13550 48 973
920 JR64 13 3R8 3903 20 612
100 336 0 79 a6R n 102
110 45 0 7 25 0 f

0 306209 2348 2186 310385 2652 2935
STOP.
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ASSUMPTION:
BIRTH RATES INCREASE 20 PERCENT BY 2000
NET MIGRATION INCREASES 67 PERCENT BEST COPY AVAILABLE

1N/22774. 10e11656
PRAGRAN COHORT

ENTER STARTING & ENDING YEARs PRINT DELTA YRS»& PRTe AGE INTERVALS .
7 1970s,2000,15,10
ENTER YR» R(FRACTION) TQ RE APPLIED T3 RIPTH RATFES & TYPF
? 200051259
ENTER YR & X(FRACTION) T@ RE APPLIED T@ DRATH RATES
?2 20N0, 1 :
ENTER MIG+& START P FL.NAMEsYR{sNET MIG1,YR2,NET MIG2
? COHRPIRS197N,5N0N,2N00,5000
YFAR = 19RS
19RS 19Rr A4 19RA 19RS 19R4 1984
AGF ™ POP M M(G M DEA F P3P F NMIG F DFA

10 48344 R62 116 45R35 ™n ®1
20 35653 ~167 1R 34259 120 12
30  }3KRNs2 1077 26 40810 1174 23
4an 32731 2313 41 35729, 132 37
5N 25148 29r RO 26234 288 63
60 2nR9S as 195 22593 74 154
- 70 15RS8 -23 360 17198 27 ana
RO 6518 22 as57 R27S ar 393
95 1690 13 187 2944 20 325
10n 227 0 a7 495 n o7
Ho 20 n 3 59 N 11

0 2251456 2348 1421 234430 2652 1494
YEAR = 2nNn0

2000 1999 1999 a2nnn 1999 1999

AGE. M PIP M MIG M DFA F POP F MIG F DFA

10 A3806 B2 150 6&N5S0 771 114
20 58697 ~“167 28 56243 120 30
30 AS57SR 1077 ?9  472an9 1174 37
40 45119 233 60  a14n 132 15
50 43N13R 298 137 44617 2%A 1SR
60 2R174 as 237 231154 T4 292
70 1&874 =23 428  2N147 217 556
RO 12574 22 676 135580 an 973
90 3rR64 13 JRR 39n32 20 A1?
1nn 536 0 79 JAR 0 1N2
110 45 0 7 25 0 g

0 32N4R9 2348 2212 3Panne 2657 2956
STOP »
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PIRATE COUNTY COMMUNITY COLLEGE FRESHMAN

ENROLLMENT BY AGE GROUP AND SUBAREA
1970-73 BEST copy AVAILAR) E
Age Group

Year Subarea 15-19 20-29 30-49 50+ Total
1970 A 42 13 3 2 60
B 90 90 42 18 240

C 240 60 90 30 420

D 60 90 150 60 360

E 60 90 180 90 420

Total 492 343 465 200 1500
1971 A 50 18 4 3 75.
B 128 110 58 25 321

Cc 346 97 125 47 615

D 81 113 188 84 466

E . 82 105 227 109 523

Total 687 443 602 268 2000

1972 A 65 21 4 3 93
B 156 147 76 32 411

C 438 123 162 63 786

D 102 161 226 106 595

E 103 125 262 125 615

Total 864 577 730 329 2500

1973 A 78 18 4 4 104
B 195 186 93 37 511

Cc 528 162 198 78 966

D 114 204 264 129 711

E 114 150 29 150 708

Total 1029 720 853 398 3000

PIRATE COUNTY COMMUNITY COLLEGE FRESHMAN
PARTICIPATION BY SUBAREA AND AGE GROUP

1970~-73
: Age Group
Subarea 15-19 20-29 30-49 50+
A .0704 .0134 .0020 .0017
B .0238 .0136 .0048 .0029
c .0281 .0055 .0043 .0024
D .0159 .0149 .0134 .0063
E .0133 .0118 .0128 .0064

i i
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BEST COPY AVAILABLE
PROJECTED PIRATE COUNTY POPULATION BY AGE GROUP AND SUBAREA

. . R R m
Age Group
.Year Subarea 15-19 20-29 30-49 50+
1975 A 927 1159 1750 1730
B 6733 12158 15835 10764
c 15456 29092 41309 30990
D 5450 12254 14354 16640
E 6493 10952 17526 20033
County 35059 65615 90774 80157
1980 A 838 1194 1518 1829
B 7551 15785 19680 13273
c 16226 36625 54753 42614
D 4651 14102 19558 18714
E 5367 13478 16879 20804
County 34633 81184 112388 97234
1985 A 698 1259 1283 1800
B ° 8373 18059 25627 15467
c 12554 38543 72481 55276
D 3844 13334 27087 19710
E 3405 12512 18703 19911

County 28874 83707 145181 112164

PROJECTED PIRATE COUNTY COMMUNITY COLLEGE FRESHMAN
ENROLLMENT BY AGE GROUP AND SUBAREA

M

Age Group
Year Subarea 15-19 20-29 30-49 S50+ Total
1975 A 65 16 4 3 88
B 160 165 76 31 432
c 434 160 178 74 846
D 87 183 192 105 567
E 86 129 224 128 567
County 832 . 653 674 341 2500
1980 A 59 16 3 3 81
B 180 215 94 38 527
c 456 201 235 102 994
D . 74 210 262 118 664
E n 159 216 133 579
County 840 801 810 394 2845
1985 A 49 17 3 3 72
B 199 246 123 45 613
c 353 212 312 133 1010
D 61 199 . 363 124 747 '
E 45 148 239 127 559
County 707 822 1040 432 3001

M

-33- o




APPENDIX C

SELECTED APPLICATIONS




Enroliment (FTE)

BEST COPY AVAILABLE

Year
(Example: 68 = 1968-69)
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include the effects of changing conditions.
1000 1969
o8 72 76 80 84 88 92



Room Utilization Factor

BEST COPY AVAILABLE
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(Example: 68 = 1968-69)
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SUMMARY OF SELECTED JOHNSON COUNTY DATA

The Johnson County crude death rate (number of deaths per’ 1,000 popula-
tion) has remained approximately five for the last ten years, }As the pro-
portion of people over 60 increases, the crude death rate can be expected to
increase. However, the death rates by age and sex will probably remain similar
to today's death rates by age and sex.

The Johnson County crude birth rate (number of births per 1,000 popula-
tion) has been as low as 7.3 in 1938 and as high as 33 in 1951. 1In 1970, the
crude birth rate was 16.9 and has continued to decline. However, the number
of births per year compared to the number of deaths per year is almost three
to one. So until the number of births equals the number of deaths, the county
will continue to have natural increases in population.

For the decad. 1960-70, the average net migration for each year in John-
son County was 5,000 people. The net migration per year has decreased since
1970. From 1970-73, the average net migration per year was approximately 3,000
people. The net migrati~r for 1973 was approximately 1,200 people which was
approximately one-third of the total population increase. The remaining two-
thirds was due to natural increases (births minus deaths).

The following five graphs pertain to Johnson County. Oune graph presents
County population projections through the year 2000 for each of the three cur-
rent major set of assumptions cited on page 13. A second graph presents the
contribution to county population increase of natural increase (births - deaths)
and net migration from 1960 through 1973. The third graph presents graphically
the ten year forecast for Johnson County. Those areas located in the heavily
shaded areas of the map are expected to have the largest éercedtage population

increases. The fourth graph presents the centroid of population for Johnson County



L)

from 1960 to 1990. The 1972 centroid for the JCCC student body is also shown
and is almost coincident with the - pulation centroid for that year. The center
of population is moving south and wes: toward the comunities of Olathe and
Lenexa. Located near 75th and Metcalf in 1960, the population center is expected
to shift to 91st and Nieman Road by 1990. The last graph shows historic and

projected population by age groups from 1930 to 2000.
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POPULATION
TEN YEAR FORECAST

Percent Increase QOver 1973

BEST COPY AVAILABLE

Percent Increase

it 0 - Declining
3 0 - 10% Growth

10 - 50% Growth

#8550 - 100% Growth

B 100% or more Growth

Q

Aruitoxt provided by Eic:

E
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JOHNSON COUNTY POPULATION CENTROID
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JOHNSON COUNTY POPULATION
BEST COPY AVAILABLE

2000

Projection of population age distribution is an essential ingredient in
the development of long-range plans for hospitals, churches, educational

institutions and other people-oriented agencies. For example, those that
provide services for Johnson County senior citizens need to take note
that this age group will more than double by the year 2000.

~44-/‘;?



