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PREFACE

The Urban Economics Program at the University of
California, Santa Barbara, was initiated in 1972 as a pro-
gram of graduate studies in economics leading to the Master
of Arts degree. This series of research reports is made
possible with the support of the National Science Foundation
Grant No. HES 75-10322.

Students in the program are trained in the latest
economic concepts and techniques, with emphasis upon appli-
cation to public policy analysis. These skills are made
available to public-agencies through student internships,
formal Research Reports in Public Policy, and subsequent
public employment.

The reports in this series are based upon research
conducted by students, usually during the internship period.
The purpose of this series is to introduce public agencies
and other interested parties to the capabilities of policy
analyzis techniques. Any conclusions, recommendations or
interpretations found in these reports are the responsibility
of the authors and do not necessarily reflect the views of
the National Science Foundation, the University of California,
Santa Barbara, or the Urban Economics Program.

Robert T. Deacon
Program Director
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ABSTRACT

Population estimation and projection are important aspects of
regional analysis. To aid local analysts in understanding and using
populatibn figures, Section 1 of this paper presents currently used
population estimation and projection methodology. An understanding of
this methodology enables the analyst to improve specific population
estimates.

Section 2 presents an often overlooked component of population
analysis: the age-structure. This section offers examples where analysis
of the population'’s age-structure can provide significant insight into
the impacts of public policy decisions.

Finally, Section 3 explains the operation of a computer program
written in Fortran IV which can enable the local analyst to develop
his own populétion forecasts and future age distributions. Using Santa
Barbara County as a case study, *he reader is shown the important
improvements in population projections which the local analyst and this

program can produce over those provided by a higher govermmental unit.
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INTRODUCTION

The population of a given geographical or political unit plays
an important role in regional analysis and consequently in regional or
local décision making. The absolite level, the rate of change, or the
socio-economic characteristics of a given population quite often provide
the impetus for action on the part of local governments., A brief reflec—
tion on the concept of population, and its above mentioned aspects,
reveals numerous examples of projects or programs which are started,
continued, expanded, or stopped predicated on present or anticipated
population levels. For example, a local police department may.request
additional uniformed officers based on current or anticipated levels
of population. Projected population increases may provide the justifica-
tion.for immediate investment in some form of mass transit.

From these examples, it is apparenﬁ that population plays an
integral role in local or regional decision making. Often, local officials
are not, nor do they pretend to be, trained demographers. These indivi-
duals depend upon some higher guvernmental unit for both present and future
estimates of population levels and of population characteristics.
Widespread acceptance of these estimates, either due to lack of knowledge
about the subject or due to lack of amalytical tools or effort, can create
significant problems in terms of regional or locél investment-planning
decisions.

This paper consists of 3 basic sections. The first examines and

explains the methods by which the two major sources of‘population figures

9
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for areas within the State of California, the United States Census Bureau
and the State Department of Finance, derive post-censual and future popula-
tion estimates. 1In addition, problems associated with the methods currently
used are mentioned, enabling‘the reader to critically analyze specific

uses of population estimates for those areaslof interest to the local
analyst.

The second section reviews a specific aspect of population
figures often overlooked by the regional analyst - the present or future
age structure of the general population. In conjunction with population
projections, the age structure of the population can have significant
implications for potential project or program decisions. With population
estimation, population projection, and age structure in mind, specific
cases are examined. Hopefully, insight gained in such examination can be
applied to other regional decisions.

The third section combines the knowledge, methods, and techniques
mentioned in sections 1 and 2 with a compuﬁér program for population
.projection. Using Santa Barbara County as a case study, the reader is
shown, step by step, procedures by which the local analyst may develop his
own population projections and the potential improvement these estimates
may provide over those of higher governmental agencies.,

At this point, a reminder is appropriate. Local policy decisionms
can be analyzed from a variety of perspectives using an assortment of
tools. The purpose of this éaper is not to conduct a total analysis of
a specific local policy decision. Rather, an attempt is made to inform
the reader of current population estimation and projection procedure,

to examine the contribution a knowledge of a population's age structure

can make to understanding the impact of a local problem or program, and

, 1o




to provide a tool with which the local analyst can perform his/her own

accurate population and age distribution projections. As population is
such an important aspect of local decision making, a thorough knowledge
of the topics mentioned in this paper may be of invaluable assistance to

local officials.

11



Section I
POPULATION ESTIMATION AND PROJECTION: UNITED STATES

At the national level, the U.S. Census Bureau produces three
basic population estimates. The first, often referred to as the intra-
censual estimate, attempts to compute population figures for each of the
nine years prior to the latest decennial census. Such estimates are
relatively unimportant to the local analyst and therefore are not discussed.
With the post-censual estimate, the Census Bureau attempts to estimate
the current population of the entire country and its various subregions.
In many ways, the methods employed in these estimates are similar to
those used by the State of California for local population estimation.
Therefore, a closer look at this methodology iS':eserved for a later section.
Finally, the Census Bureau provides population projections for the country
and its subregions. Often, these projections are highly tenuous and
their uncertainty is clearly stated in all Census Bureau publicationms.
Ultimately, the population projection procedure used by the U.S.
Census Bureau plays an important role in local population estimation and
projection. Therefore, a knowledge and understanding of that methodology
could potentially provide the reader with the ability to critically

analyze and evaluate estimates or projections of particular interest.

The U.S. Census Bureau uses the cchort-component method of
population projection whereby each of the components of population change

(fertility, mortality, and migration) are projected separateiy.* Initially,

*See U.S. Bureau of the Census, Current Population Reports, Series P-25
No. 601, "Projections of the Population of the United States: 1975 to
2050", U.5. Government Printing Office, Washington, D.C., 1974.

ERIC 12




the projection utilizes estimates‘of the total population, including

Armed Forces overseas, by sex, race, and single years of age on a specified
bage date. Each estimate is carried forward by age each year through the
use of appropriate fertility, survival, and immigration rates. The base
date population is updated periodically to provide more accurate projections.

Mortality projections used in the most recent census projection
ﬁere prepared by the Office of the Actuary of the Social Security Adminis-
tration (SSA). These mortality projections are based on an analysis'of
mortality trends and prospects by age, sex, and cause of death, but not
by race. Only one set of mortality projections is used for all population
projection series.

All population projection series except one assume a net immigra-
tion of 400,000 legal aliens per year. Because this level is determined
by legislation, a significant increase or decrease may occur at any time.
However, a sizeable change (e.g., an increase or decreage of 25%) would
have a relatively small effect on future population. The assumed
distribution of this immigration by age, sex, and race is based on recent
trends.

Since mortality rates and annual immigration are expected to remain
relatively constant, the most important component of population change is
expected fertility. Fertility projections consist of three parts: cohort
fertility rates, the timing pattern of fertility, and the period fertility
rates. The ultimate cohort fertility rate.is the average number of child-
ren born to a cohort of 1,000 women upon completion of childbearing.

This ultimate rate reflects the level to be attained by cohorts of women

who have not yet entered the childbearing ages. For cohorts of women now
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in the childbearing ages, projected fertility rates are consistent with
thé ultimate rates, but also are affected by the actual experience of the
cohorts to date.

A single timing pattern of fertility is used for all projection
series. An ultimate mean age of childbearing is assumed and a timing
pattern of fertility calculated based on experimentation with various
assumptions about marriage patterns, birth intervals, and parity distribu-
tions.* Generally, the mean age is selected on the basis of ' . . . appearing
at this time to be a reasonable choice.”[l] The selection of one timing
pattern for all three series reflects the fact that there seems to be no
obvious relationship between the level of fertility and the mean age of

childbearing.

The actual computation of.projected births by year requires the
knowledge of current or period fertility rates (also referred to as
age-specific birth rates). For those cohorts net yet wikhin the child-

bearing years, the procedure for determining age-specific birth rates is

relatively simple. The previously determined ultimate fertility rate and
the timing pattern of fertility are used to calculate the number of births
each year from a cohort of 1,000 women as they pass through the childbearing
ages. Upon completion of childbearing, a cohort of 1,000 women would have
produced the number of births indicated by the ultimate fertility assump-
tion. For the cohorts already in the childbearing ages, their most recent
age-specific birth rate and the cumulative fertility of each cohort to

date must be considered in projecting future births. These projections

are then adjusted so that the observed and projected rates add to the

ultimate cohort fertility rate set previously.

*Parity is the number of children ever born to a woman.

14




Table 1 shews the estimates of fertility rates for 1973 and
projections of ultimate fertility rates by age. This table is the end
result of the procedure outlined above. For example, the series I projec-
tion assumes an ultimate fertility rate of 2,700..births per 1,000 wo.
by the end of their childbearing careers. This assumption, together with
a projected pattern of fertility (mean age 26 years) 1s used to calculate
age- specific birth rates for the years 14 to 49. For every 1,000 women
aged 24, the series I projection expects almost 218 births. Series III,
on the other hand, assumes that ultimately there will be 1700 Births per
1000 women and age-specific births at age 24 of 137 per 1000 women.

Population projections are always technically correct because
they indicate the population that would result if the underlying assump-
tions turn out to be correct. Therefore, a choice among alternative
projections hinges upon an evaluafion of the assumptions. If these
assumptions could be determined in some quantitative manner, a statistical
confidence interval may be established around eachlpopulation projection.

As thafactors influencing population trends are not perfectly predictable,

any indication of accuracy concerning a population projection is purely
an individual or collective judgment.

Unfortunately, the Bureau of the Census suffers one of the problems
of any large public bureaucracy, time lag. The initial lag occurs in
the gathering of information and the dissemination of results. The most
recent period fertility rates and age-specific birth rates are important
factors in choosing the appropriate projection pattern. Yet, as late as

October, 1975 the most recent figures available were for 1973 and these

15



O

ERIC

Aruitoxt provided by Eic:

TABLE 2.1 [1]

UNITED STATES AGE-SPECIFIC FERTILITY RATES

1973! Ultimate
Age
ALl white Nepro Other Series 1 Series 11 | Sertes 111
races races

TOtBl. e ecaaavaaraaavacaas 1,868.6 1,767.2 2,381.0 2,R76.5 2,700.0 2,100.0 1,700.0
14 WORrS. tevnraarstaaaanasransans 5.9 2.7 24,4 5.5 1.8 1.4 1.1
15 YeArS..ccuuressavsarosraaassns 16.3 9.9 4h.5 15.0 8.5 6.6 5.3
16 YRR Suuereersnunaarsannassaones 37.7 27.3 100.9 az.5 25,6 16.9 16.1
17 YOPrS.ierscoaoacsanansnnaavans 62.5 50.0 137.8 75.7 5h.2 12.9 34.7
I8 yOoUrS. . outrcaaevaananaanannana 85.0 71.7 160,5 111.3 84,1 69,3 5G.1
19 YOS . ceeeocaoasonasaaaavnaans 101.5 89.5 174.8 134.4 117.8 91.6 74.2
20 YEArS.ieeeareaaaaoirraaaaasanes 108.9 98.84 170.2 151.9 143.7 111.8 90.5
2] YOBIrS.coeeoaosraacanan-aaacana 114.2 106.1 159.7 165.7 167.8 130.95 105.6
22 YOATS. s vaacacsosacsatntencans 121.2 116.0 148.5 175.6 190.3 148.0 119.8
23 YOATrSesvetaassoartaanaansoranas 126.8 124.2 127.2 IR2.7 208,71 162.0 131.1
24 POBrS..cicrrrovcarosoncacsacans 129.0 127.8 120.9 186,38 217.8 164.5 137,13
25 YOATSeuarssanscnassnsravsarnona 128.4 128.4 120.8 1RG. 3 215.5 167.6 135,7
26 YOBIrS..evioaarataacoraatsanoaa 120.9 121.3 107.5 184.¢ 207.9 161.7 130.9
27 YOArS. .. siaanranarsaanrnrsans 111.1 111.6 97.7 177.4 191.3 148.8 129.5
28 yeArS..ccceeraaaracanacararaas 98.6 98.3 90.5 1G5.4 172,38 134.0 10R.5
29 YORIrS..eivrareaacscacaanaaraas 88.0 87.6 81.7 145.8 14R8.5 115,5 93.5
30 yenrs.....‘..................J 74.7 74.0 71.6 132.9 122.3 95.1 77.0
31 YOArS .. icaaoraarasaasanssanae 61.6 60.3 62,3 115.3 97.7 76.0 61.5
J2 YeArS.cceeracoancasannacroanes 53.0 51.6 56G.1- 99.3 75.7 58.9 47.7
33 yearRie,iiiaavioarriasaaaansoa 44.4 12.7 19.8 85.4 57.7 44.9 36.3
34 YOOrS.iiiiviaaaraaaaannnaiocens 37.8 36.1 44.6 73.7 44.5 34.6 28.0
35 §elrﬁ......................... 30.8 29.0 39.6 61.5 34.3 26.7 21.6
36 YOAYS...ccreoaeatancaaasoaanen 26.7 25.0 35.0 19.3 27.0 21,0 17.0
37 YeBIrSe..ccicaaaraoaraiarasanas 22.4 20.9 30.3 39.0 21.6 l6.R 13.6
A8 yearS. . iceriaroncaaccaaarranas 17.8 16.5 25,2 30.6 17.0 13.2 10.7
30 YORrS. ciiiiiatiaiaacaaaateanan 13.8 12.7 20.1 24.2 13.1 10,2 5.3
40 YORIS.iu . cavaanvsssocanssaaans 10.14 9.3 16.5 18.4 9.4 7.6 6.2
4] YOBYFS. i vaaavvvvvasoaraaraaaa 7.3 6.7 10.8 13.5 6.8 5.3 4.3
A2 yeRNS .. ioreaarraacaarararaaas 5.2 1.8 7.8 9.5 4.6 3.6 2.9
43 YOArS.iiieaaoaaacaaaaravacaaas 3.1 2.7 5.2 6.4 3.0 2.1 1.9
44 YOArS.ecieraaaa aoaiaiantianaas 1.8 1.6 30 KR 1.7 1.3 1.1
45 YeATK.ieeieoaasaaaiaanoniaanana 1.0 0.9 1.7 P 0.9 0.7 0.6
46 YOArS..iciacaaraaoaaoaianaanan 0.5 0.4 1.0 1.1 0.5 0.1 0.2
47 YOERIS. ., vee0eraccsaancarsaans 0.2 0.2 0.5 0.5 0.3 0.2 0.4
48 YEArS....... s 000000000 0000000 0.1 0.1 0.2 0.3 0.1 0.1 0.1
49 FORIS.eivieoraraaaaraacoaranes 0.0 0.0 0.1 0.1 0.0 0.0 c.o
Nean agce of childbearing......... 25,80 26.03 24.65 26,56 26.00 26.09 26.00
Median age of childbearing....... 25.20 25.46 23.40 26.0% 25.58 25.58 25.58

!Rates for 1973 are based on provisional data on total births and 970 to 1972 trendgs by age and race.
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figures were based on provisional data. Such lags may conceal important
changes from decision makers. Perhaps the most profound lag in recent years
on the part of the Census Bureau has concerned the adoption of alternative
fertility assumptions for its series of popultaion projectiomns. At this point,
some historical background is in order.

During the past two decades, four main projection series were
developed, reflecting different future fertility assumptions. Beginning
in 1964, the cohort-component method qf population projection was adopted
and the four projection series were labeled alphabetically. The first four
alphabetical projection series, labeled A, B, C, and D, were published in
1965 and they represented ultimate fertility assumptions of 3.4, 3.1, 2.8,
and 2.5, respectively. In 1970, the Series A projection was dropped as unrealis-
tically high and Series E (2.1) was added to represent the lower bound.
Again in 1972 a change was made as Series B was dropped as the high bound and
a SeriesF (1.8) was added. Each addition of a lower bound reflected an update
in the population base and reflected the prevailing ultimate fertility patterns.

In 1975, the alphabetical projection series was eliminated and three
(Roman) numerical series substituted, I, II, and III. All three series start
with the estimated population as of July 1, 1974. Although these revised
projections utilize lower mortality projections and a revised age structure
of immigrants, the significant differences with the alphabetical series are
the fertility assumptions. The ultimate levels of cohort fertility are as
follows: Series I - 2.7, Series II - 2.1, and Series III - 1.7. The switch
to the new series of three alternatives 1s thought to ". . . better serve
the needs of users." [2] (A statement which will be examined in more detail

later.)
17
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FIGURE 1

ALTERNATIVE CENSUS BUREAU PROJECTIONS FOR THE UNITED STATES

400
.!N
"p" - )
{  TERTILITY ASsmierTIOmg
Seriee "A" 3.4
Seriee "B" 3.1
Series "C" 1.8
Series "D" 2.3
Serfee "E" 2,1
“ge Seriece "p" 1.8
Ay Sexriee "1* 2.7
e Series "I 2.1
Seriee "111" 1.7

MILLIONS OF PEIRSONS

- 1970 1980 19% 2000 2010 2020 20% -

Source: H.'Fox, A Look at Population Growth Projections for the United
States and the State of California, General Research Corp. 1975.

Calif. State Dept. of Finance Report, June, 1974.

The reluctance to adopt lower fertility assumptions neglected
important historical trends. In 1972, the Bureau of the Census referred
to its latest lower bound projection, Series F (1.8) with the disclaimer:
"The choice of a fertility level for Series F is entirely arbitrary as
there 1s no precedent in American demographic histofy on which to assign
such a low level."[3] Below is a figure representing the period fertility

rates from 1800 to the present. Although extrapolation is always tenuous,

18
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the historical trend is definitely down.*

FIGURE 2

UNITED STATES CURRENT FERTILITY RATES

BIRTHS PER WOMAN IN HER LIFE

L | L | ! ] | [ _
%00 1820 1840 1860 1880 1900 1920 1940 1960 1980
YEAR ’

Source: H. Fox. Population Forecatst and their Implications for Public
Policy, General Research Corp. 1974.

In order to determine which of the alternative assumptions will
gserve as an official baseline, the most recent fertility trends are
examined and periodic surveys are conducted in an attempt to discover the
fertility expectations of American women. The current fertility rate in
1973 was 1.87 births per woman vs. 3.33 in 1967.[4] A continuing drift
downward in fertility rates is further documented by the most recent
population survey. Conducted in June of 1974, this survey shows that
American women under 30 years of age are increasingly favoring the two

child family. A portion of-Ehe results, shown below in Table 2 reveals

*For additional discussion concerning the economic determinants of fertility
levels, see Journal of Political Economy, supplement 81, No. 2, March/April 1973,

2 19




that almost 73% of all married women 18 to 24 years of age expect to have
fewer than three children. Compare this figure with the 1967 survey

result of only 44.5% with such a preference.

TABLE 2

—JOTAL LIFETIME BIRTHS EXPECTED FOR REPORTING WIVES 18 TO 24 YEARS OLD

Wives reporting Total lifetime births expected
Survey date, age, birth expectations
and racc OGS G s e e
Number Poreent 0O or 1 2 K] door mor
-t — . m —m— e e
18 10 24 YEARS OLD
1974, all races..... 5,053 100.0 17.0 55.7 19.4 7.8
WhitCiveeenronnnse 4,551 100.9 16,4 57.1 19.1 7.4
NeRgrOeeeeeeenns - 424 100.0 25. 42.0 20.¢ 11.3
1971, all races..... 4,987 100.0 12.4 51,C 23.7 12.3
Vhite...veeinneane 4,523 100.0 | 12.3 62.6 23.8 11.4
NCEro..vevennnnnns 427 100.0 13.8 41.8 21,1 23.2
1967, all races..... 4,161 100.0 7.4 37.1 29,8 25,7
White..ooeronnnnnns 3,798 100.0 7.0 37.5 29.6 25.9
Negro.....ecovveeve 342 100.0 10.6 33.1 32.0 24.3

Source: U.S. Bureau of the Census, Current Population Reports, Series P-20

No. 277. 1975.

The age at first marriage is a further influence to be considered

when choosing the appropriate fertility assumption.

Census and survey

data show that an inverse relationship seems to exist between the age

at first marriage and the level of cohort fertility.

Evidently, for a

given cohort of women, an increase of one year in age at first marriage

corresponds to a decrease of .1 in the fertility rate.[5] Therefore,

trends in recent marital patterns can have an important impact on future

fertility rates and for that reason, must be taken into consideration.

Due to recent circumstances, the Census Bureauv has opted for the

Series II projection with an ultimate fertility rate at the replacement

level of 2.1 aﬁd a cohort fertility around replacement level commencing

with women presently in the young childbearing agés. The Series I and

13
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Series III assumptions attempt to provide . a one~child ranée that at
this time appears likely to include future trends and fluctuations in
fertility."[6] However, the Series I assumption (2.7) was set higher above
the Series II assumption than the Series I (1.7) was set below Series II.
The Census Bureau justifies this arrangement with the idea that for
fertility to drop much below 2.0 births per woman, ". . . there would Have
to be a change in the prevailing social norm which favors at least two
children per family and/or in the social and economic factors determining
adherence to this norm.'"[7]

As alluded to previously, there may have been another reason, other
than simply updating the data, for the Census Bureau to drop its four
alphabetical projection series in favor of the three Roman numerical series.
As mentioned, the most recent four alphabetical series, labeled C,D,E, and F,
reﬁresented fertility assumptions of 2.8, 2.5, 2.1, and 1.8. To correctly
analyze suggested programs or projects at the national level, one must make

inferences about future population. For such information, the analyst’ would

turn to the Census Bureau. Hesitant to choose either of the extreme estimates,

Series C or Series F, inevitably the choice revolved around Series D or E.
Due to experience in the fifties and sixties of population under-estimation,
the chosen projection series was often Series D. Using the same 1972 base
population, the choice of Series D over Series E would yield a 1990 U.S.
population estimate larger by approximately 20 million people.[8] Keep in
mind, the prevailing fertility rate in 1972 was approaching Series F.

The recent adoption of the numerical series of population projections
appears to be an attempt to eliminate the above mentioned problem. By
developing only 3 projections, the Census Bureau, in effect, forces the

analyst to choose the middle one, Series II. Although the fertility

14

21



assumption behind the Series II projection (2.1) is above that which
currently prevails, it does form the basis for the Census Bureau's
baseline projection based on a variety of surveys and studies. Undoubtedly,
the three projections are a vast improvement over those which previously
prevailed.

At this point, a brief review might be appr;priate. The methods
b& which the Census Bureau derives its population projections and
estimates has been explained. Although a number of components form each
projection, by far the most important component of national projections
is the ultimate fertility rate assumption. This rate reflects the expectéd
number of bifths for each woman who is now beginning her child-bearing
years. Recently, the Census Bureau has switched from four alphabetical
projection series to three numerical series. This new group of projections,
Series I, II, and III reflects ultimate fertility assumptiomns of 2.7, 2.1,
and 1.7 respectively. That is, Series I assumes each woman will bear an
average of 2.7 children as she progresses through the child-bearing years.
A thorough understanding of the projection methodology is important
before examining those projections and estimates deveioped by the Califor-

nia State Department of Finance.

Population Estimation end Projection: California

The State of California also utilizes a cohort-component method of
population forecastiné. However, because California is an open region,
the more important problems are the estimation of the base data population
and the estimation of future in-migration. The State publishes base
population figures for each county using a combination of three methods.
The "ratio correlation method" uses a regression equation to estimate the

civilian population, including migration, for a given date. The independent
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variables used in the estimation procedure are: (A) net natural imcrease,
(B) elementary school enrollment, (C) automobile registration, and (D) vo;ef

registration. The current (1975) equation for California is:
Population = .0453 + .1988 (A) + .1404 (B) + .2210 (C) + .3906 (D)

where A, B, C, D refer to the variables described above.[9]

The "component method II" uses vital statistics to measure natural
increase and school enrollment to measure net migration. Because this method
is specific to the civilian population under age 65, Medicare statistics
are used to estimate the 65 and over population and militaryistation sta-
tistics are used to estimate the military population.

The third and final method is referred to as the 'driver license
address change composite migration estimating method." Initially, the
survived cohort of the civilian population under 65 years is calculated.

A variation of the component method estimates migration of the population
under 18. Drivers license address changes estimate migration of the popula-
tion 18 to 64 years of age. In the latter case, the 1970 relationship

of population to driver licenses is used in the estimation procedure. Added
to this number are estimates of immigration from abroad, military station
strength, and an estimate of the population 65 and over based on Medicare
statistics. Where available, recent county special census data are incor-
porated.

Generally, the individual county figures are a simple éverage of
the above three methods, adjusted for changes in the institutional popula-
tion and controlled to a state total. Until recently, the state total

was consistent with that published by the Bureau of Census.*

*The State has yet (1976) to adopt the three numerical projection series
computed by the U.S. Bureau of the Census.
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As mentioned, the State, analogous to the Bureau of the Census,
uses the cohort-component method of population.projection. Although the
estimation procedures are similar for the fertility and mortality compo-
nents, significant differences occur with thg migrafion component. In-
and o;t—migration for a state is extremely difficult to measure. For
base population figures, there is no alternative to the use of symptomatic
indicators as described above. Estimation of future net migration may be
the most critical variable in the projection calculati&n and yet the most
difficult to estimate. Based on the indicators mentioned above, net migra-
tion has varied considerably over_ time from a high of 357,000 €a 1963 to
about 16,000 in 1970. [10].

Once an estimate of state-wide net migration is made, future
levels of net migration by county are established by allocation. These
allocations are prepared in consultation with local planners and with state
and federal analysts concerned with water, land, transportation, and
environmental questions.* The allocation schemes are also based upon
current and immediate past experience,

Using the nomenclature formerly employed by the U.S. Bureau of
the Census, California has chqsen three'alternative projection series
C, D, and E cérresponding to fertility assumptions of 2.8, 2.5, and 2.1
respectively. The baseline projection, labeled D-100, refers to a
fertility assumption of 2.5 and a net migration factor of 100,000 per
year. According to the State, Series E and Series C represent ". . . two
plausible but different future courses, one higher, one lower."[11]
Furthermore, the State recognizes that currently each county has a

different fertility pattern and therefore, age specifié birth rates for

*Because a total migration figure for the State is chosen first, regions
may be allocated migration based on the total figure rather than on region-

specific information.
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each county are developed and compared with those for the State. The
projection procedure then allows any differences to diminish gradually and

vanish by the year 2010.

TABLE 3

STATE OF CALIFORNIA PROJECTION SERIES

Fertility ' Net-Migration

Title Assumption Assumption
Series C-150 2.8 150,000/year
Series D-150 2.5 150,000/year -
Series D-100 2.5 100,000/year
Series E-0 2.1 0/year

Table 3 lists each of the State's published projections and the
respective fertility and migration assumptions.

As mentioned, the State has chosen Series D-100 as its baseline
projection. From the previous discussion, the reader recognizes that this
choice reflects the belief that each woman now entering her child-bearing
years will produce an average of 2.5 children. In addition, the projection
also assumes an annual net in-migration of approximately 100,000 per year
allocated as previously described.

The State publishes these projections to the year 2020 for each
County. Often, investment-planning decisions are based on these estimates,
and for this reason they are important to the local analyst. Because
population forecasting is a difficult and time consuming process, the
analyst generally turns to the State for guildance. Aé'revealed above,
the analyst is presented with four projections of which Series D-100 is
termed the baseline projection. A blind acceptance of these figures may

lead to incorrect conclusions.

18



FIGURE 3

ALTERNATIVE POPULATION PROJECTIONS: CALIFORNIA
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Source: H. Fox. A Look at Population Growth Projections for the United
States and the State of California, Genmeral Research Corp.,
1975. cCalif. State Dept. of Finance Report, June, 1974.

As mentioned, the State uses a combination of three methods
for current population estimation. Unfortuantely, each of these
methods utilize variables which may be subject to considerable change

over time. For instance, the Ratio Correlation method is based upon
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an observed relationship for the 1960-70 decade. Due to the changing
age mix of the population, a point to be examined in Section 3, three

of the four independent variables and their respective relationship to
total population are altered by time. For example, elemeﬁtary school
enrollment, one of the variables, has decreased considerably in the last
five years although there has been an increase in total population.
Obviously, its usefulness as a population iﬂdicator has diminished sub-
stantially.

Similarly; the third estimating method, which involves driver
license address changes, has lost much of its usefulness with the passage
of time., This method estimates the number of migrants to an area from
driver license address changes ". . . by using the 1970 relationship of
population to drivers licenses for the ages 18 to 64 years."[12] In Section
2 the reason why using such a relationship may lead to erroneous results
is examined.

Although noé used directly by the State, a method frequently
used by local agenciles concerns estimated household size. Total popula-
tion is.estimated by multiplying the number of housing units by a factor
for household size. To this total is added the number of individuals
living living in group quarters. Generally, the household size factor
is determined from the most recent census.

Unfortunately, the household size factor does not remain con-
stant over time. Since 1970, there has been a dramatic decrease in the
average number of people per household. For those agencies using this
method, the decrease has led to substantial over-estimates of actual
population; For example, Ventura County routinely estimated its July

1974 population at approximately 447,000. A special census conducted 6
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months later revealed a true figure 15,000 short of the previous estimate.
The difference is almost wholly accounted for by the mistaken use of
past household size figures.

On the average, 3.36 persons lived in each household

in 1970. In 1975 the size of the average household

is down to 3.0. This dramatic decline in household

size had not been accounted for in earlier estimates.

As a result, with the addition of each new dwelling,

the population was estimated at a higher amount than

would actually iive at that residence.[l;]
A brief examination of this figure's substantial change in recent years
would reveal the invalidity of using an outdated household size figure.

Utilizing the knowledge gained from the discussion of the Census

Bureau's methodology, one can immediately see problems associated with
the State's baseline fertility assumption. There would have to be a
massive change in the current values and practices of American women in
order to achueve Series D-100's fertility level. All surveys indicate
that neither is such a change taking place, nor can we expect such a
change in the immediate future.[14] The State replies with the following

statement:

The completed fertility level of those still in

the child-bearing period is, of course, unknown

but there 1is yet ample time for a lifetime aver-

age of 2.5 or more for women. . . The increase

in the crude birth rate from 14.4 per thousand

in fiscal year 1974 to 14.9 in fiscal year 1975

may foreshadow this.[15]
Generally, the longer a woman postpones child-bearing the fewer children
are produced. The State ignores this fact and relies on an increase in
the crude birth rate to prove its point. Undoubtedly, the referenced
increase is due to a change in the age-structure rather than a change in

the attitudes concerning larger families.

The State's assumptions concerning net ipn-migration are difficult

28

21



to question. As annual legal net immigraticn to the whole country has
generally hovered near the limit of 400,000, one might genuinely expect

10% of that number to come to California each year. The étate's allocation
of this migration factor to sach county is difficult to derive and
therefore difficult to critically analyze. Even if the allocation proce-
dure was obvious, no proven method of estimating future migration has

been developed. Often, unless the migration component is obviously
erroneous, the local analyst has no recourse but to accept the State's

figures.

Improving Population Estimates and Projections

Thisvsection is not meant to provide sophisticated alternative
techniques of population estimation or projection. If such techniques
could be developed, local analysts have neither the time nor the resources
to compute their own figures. However, with a thorough understanding of
the methodology utilized by the State and Federal government, the analyst
can make important alterations in the figures received from those sources.
By including information from other sources and with the aid of the popula-
tion projection program developed later, the analyst can quickly and easily
derive population figures that may be more accurate for the smaller region.

There are a variety of sources from which .information may be
gathered. This information may be divided into two categories; that
which applies to current population estimates and that which applies to
population projections. Perhaps the foremost source for both types of
information is the Census Bureau. This agency publishes a series of
papers titled "Current Population Reports'. In these reports, some of
which have been referenced earlier, are the results from surveys and the

latest population projections and estimates. Casual reading enables the
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analyst to stay abreast of current fertility patterns, women's expectations
of future fertiltiy, marital and divorce trends, and household size
estimates, often by regiomn.

For current population estimates, the most logical source of
additional information is the local public health department which
compiles birth and death information by place of residence. Reliance
on the State fqr these figures will be insufficient as they are
frequently years behind in their compilation.

The number of housing units added to the area is also a valuable
plece of information. Often, a local Board‘of Realtors can provid;
vacancy estimates based on survey data. However, remembering the
Ventura example, caution should be exercised in the use of this data.

School enrollment data from local school districts is another
source of additional informafion. Often, changes in enrollment not
associated with previous changes in the number of births can signal
changes in current migration patterns. However, school enrollment
figurés will be of less importance if the fertility rate continues to
decline. Due to recent fertility trends, long term relatiomnships
between school enrollment and total population must, at best, be continually
updated, if not ignored. However, school enrollment data can provide
clues as to the size of the various age groups falling within the school
attendance years.

Similarly, statistics from the local Social Security office can
provide substantial information on that portion of the population collecting
benefits. Although not specifically applicable to estimating total popula-
tion, this data shows the relative changes in the older age groups.

Combined with latest census information, Social Security statistics may
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reveal significant in-or out-migration.

Driver license address changes are also an excellent source of
inforﬁation on the migration component of current population estimates.
This data is available each year by four age groups, <25, 25-44, 45-64,
>64, and by type of migration, intercounty and interstate. Obviously,
these figures do not provide all necessary migration information, yet .
they can provide important insights. Table 4 shows this data over the

four years, 1970-74, for Santa Barbara County.

.. TABLE &

NET DRIVER LICENSE ADDRESS CHANGES BY YEAR
FOR SANTA BARBARA COUNTY
(combined inter~county and inter-state)

Age Groups
Year LT, 25 25-44 44~64 GT. 64 Total
1970-71 772 -542 31 159 421
1971-72 1016 -733 53 179 516
1972-73 1290 -127 129 205 1498
1973-74 1172 143 232 200 1746
Total 4250 -1259 445 743 4181

Source: California Department of Motor Vehicles.

There appears to be no reason why driver license information
could not be obtained fo; areas smaller than a County. The information
is entered in the Department of Motor Vehicles (DMV) records by zip code.
With proper programming, the data could be retrieved in the same
manner. For counties combosed of two or more separate and distinct
regions, address changes by zip code are invaluable. In Santa Barbara
County, for example, the area is neatly divided into two areas: the North
County (north of the Santa Ynez mountains) and the South Coast (the area

south of the mountains). These two regions are divided geographically,
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economically, and socially. Address changes by zip code would provide
the analyst with a third type of migration information: intra-county
migration. Questions such as; "Are people moving from the North County
to the South Coast?" could be answered. Sufficient prodding by local
analysts may prompt the DMV to publish the information on their own.

If such data is particularly important, the analyst may wish to ask for
a special run of the DMV computer.

A final source of information concerning current population
estimates is the Internal Revenue Service (IRS). Although not yet
completed, the IRS has been directed, for revenue sharing purposes, to
gather population data from income tax returns. As these‘tax returns
list the number of dependents, they will be important .gources of popula-
tion data. However, there are many individuals who do not file returns
elther by choice or lack of necessity. Some method of relating total
population to the IRS observed population will have to be developed.
Even with this drawback, data from income tax returns promises substantial
improvements to the current population estimating procedure. The local
analyst should be aware of this new potential source of information.

To improve the State's population projections, the local analyst
must look to other sources of additional information. As previously
explaingd, projections for local areas are composed of two components;
expected fertility pétterns and expected migration levels. Although
neither of these two components can be determined exactly for future
years, valid adjustments to those figures used by the State can be
made. First, Census Bureau publications provide valuable data concerning
a variety of factors which affect future fertility levels. The Census

Bureau also provides a baseline population projection whose assumed
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fertility rate may be compared to that used by the State.
Birth certificates filed with the county registrar may yield

information detailing recent fertility trends. In Santa Barbara County,

- TABLE 5

SANTA BARBARA COUNTY TIRRH DATA: 1974

’ COUNTY
SANTA SANTA CARPIN- GUADA- UNINCOR-

TOTAS | RARBARA MARIA Loo0c TERIA LUPE PORATED
TOTAL CIRTH . 3,555 . 73 603 426 " 72 1,464
white . . 2,321 480 301 303 65 8 1,164
Hegrv ’ 18 29 18 25 H 1. L5}
Indtan 14 7 1 2 4
Oriental 75 il 15 9 : 1 2 37
Spanish 1,002 344 258 - 85 49 56 210 -
Other . 25 2 10 2 5 s
AGE ’g‘F MOTHER i °
er : 7 2 - i 1 1 2
15 27 1 5 S 1 1 L3
16 43 13 N 13 1 10
17 91 17 29 12 7 4 2
18 159 22 46 24 6 $ 35
13 202 48 - 68 43 S 3 55
20-24 14322 334 235 218 35 27 473
25-29 1,081 2n 144 73 3 17 533
20-34 437 94 55 27 28 9 228
35-39 162 45 19 7 4 5 82
40-44 5 7 7 3 1 7
4549 3 1 M
50 3 over
FREVIOUS_CnILOREN
1,568 K437 270 203 54 27 577
1 ) 1,166 255 196 153 35 18 509
2 413 83 72 34 16 12 186
3 209 48 29 a3 6 8 95
4 95 Rk [ 3 3 4]
124 04 28 16 7 3 4 4
ver §,8 3,398 829 §75 al 13 © 1,403
5.5 & less 0 I 16 9 3

Source: Santa Barbara County Schools Office.

the County Schools Office conducts an annual survey of birth certificates,
recording the race, age, number of previous children, and residence (to
census tract level) of the mother. Using this information (Table 5), the
analyst can develop current fertility rates and compare them with the
projected rates used by the State. In the case of Santa Barbafa County,
the discrepancy is quite obvious. Using 1974 population estimates, the
current fertility rate is roughly 1.7. This figure is below the current

fertility rate for the country and far below the ultimate fertility rate
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of 2.5 used in the State's projections.

Table 5 also shows the contribution to total population made
by the various racial groups. The Spanish surname community, although
only 17Z of the total population, contributed 28.2% to the total number
of births. This factor should be considered when comparing present
fertility rates with those projected by the State.

Future migration is probably the most difficult factor to
incorporate into a population projection. Thé local analyst may feel
that improving State figures is an impossible task. However, checking
a few key sources will allow the analyst to make that significant improve-
ment. Obviously, zoning restrictdions or building moratoriums will have
an impact on future population.

In addition, demographers havé used a concept borrowed from
regional economtsts called the export/base multiplier. Briefly, the
local economy is divided into two types of firms; export and service.
An increasé in the export sector of the economy entails an increase in
the service sector also. Assigning population relationships to these
sectors and projecting changes in the size of the export sector, one
can determine required population changes.

Although forecasting future changes in the export sector is
quite tenuous, s;aying abreast of economic conditions within the region
provides thelanalyst with important clues concerning future migration.
As is often the case, the local Manpower Area Planning Céuncil, with
help from the State Employment Development Department (EDD), may
have conducted a study projecting future job opportunities within the
region. 1In the past, these peports have depended quite heavily on

extrapolation. In recent years however, the techniques utilized have
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increased in sophistication.

The local Chamber of Commerce can often provide detailed informa-
tion on the éxPansion plans of nearby firms. Local newspapers, in
cooperation with a variety of local business leaders, frequently publish
annual summaries of busimess forecasts. In Santa Barbara County, the
Santa Barbara News Press publishes an annual "Review and Forecast" with
sizeable amounts of information about future prospects.

Any expansion plans should be reviewed with consideration to
the type of firm involﬁed. Expansion of companies mainly employing
the unskilled may contribute little to new in-migration if there is
a large pool of unemployed or under-employed workers. Firms requiring
the services of the highly skilled, on the other hand, may increase
in-migration.

One last point of warning should be mentioned concerning all
population projections; examine the source. Unfortunately, there are
certain inherent tendencies which can affect the validity of a projection
developed or used by any bureaucracy. Often, these tendencies increase
population estimates in an attempt to justify projects or programs.

By this point, the reader should be able, with the aid of other
information sources, to critically analyze and improve population‘egtimates‘
prepared by other agencles. The analyst should compare current and pro-
jected population estimates and their respective assumptions with recent
birth statistics, housing unit information, driver license data, up~-coming
IRS reports, Chamber of Commerce informationm, and EDD studies. Simple
alterations to the State's figures, combined with the population projection
program, can provide more valid overall estimates and projections and, at

the same time, utilize minimal amounts of time and resources.
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Section II

AGE STRUCTURE: UNITED STATES AND LOCAL AREAS

So far, we have examined population estimation and projection
methodology and the important improvements that can be made. This
section examines an often overlooked component of population which
has important impacts upon regional policy decisions; the age structure
of the ‘population. The following pages examine exactly what is meant
by age étructure and its potential implications for regional analysis.

Since 1910, the United States has experienced wide variations in
the number of annual births which reflected substantial changes in the
current or period fertility rate. The annual number of births, shown in
Figure 4, reached a low point during the depression years. Immediately

FIGURE 4

UNITED STATES ANNUAL BIRTHS

NUMBER OF BIRTHS, milltons
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Source: H. Fox. A Look at Population Growth Projections for the United
States and the State of California, General Research Corp., 19753.
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after World War II, the number rose steadily to reach a peak in the late
1950's. Since 1960, the level has dropped precipitously except for a brief
upturn in 1969 and 1970.

These significant changes in the level of births have produced
disproportionate numbers of individuals concentrated in particular age
groups. For example, Figure 5 shows the United States population by five
year age group for 1960, 1965, 1970, and 1975. As is apparent, in 1960,
the under 5 years age group was significantiy over represented in the
population. This fact reflected the high level of birghs that occurred
in the late 1950's. Also apparent is the relatively small number bf people
in the 25-29 age bracket as a result of the low level of depression births.

By 1965, the downturn in annual births is starting to show up in
the age structure. The peak population level is now in the 5-9 age
bracket with an appropriate impact being felt in the elementary school
system.

By 1970, the graphical representation of the age structure has
clearly begun to resemble a wave. The huge age structure "hump" has now
moved into the 10-14 age bracket with the appropriate movement of the age
group trough into the 35-39 age bracket.

By 1975, there is a tremendous difference in absolute numbers
exhibited by the age class bulge, which is now in the 15-19 age group.
This peak age group is 50 percent larger than the 30-34 age group and 30.4
percent larger than those aged five or lgss.

Determining the future age structure involves assumptions
concerning future fertility levels. Using the Census Bureau's baseline
forecast (Series II), Figure 6 shows the anticipated age structure for

1980 and 1985. Such projection is a relatively straightforward procedure.
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FIGURE 5

U.S. POPULATION BY FIVE YEAR AGE GROUP
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FIGURE 6

UNITED STATES ANTICIPATED AGE STRUCTURE
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For instance, to find the number of 20-24 year olds anticipated in the
1980 population, one need only apply appropriate mortality rates and
immigration factors to the present population within the 15-19 age
bracket. For those not yet born, the Series II fertility assumption of
2.1 in conjunciton with the number of females of child-bearing ages yields
the expected number of births over the next 10 years. As can be deduced
from Table 6, between 1950 and 1970 most of the increase in popu.iation

was in the age groups under 30 years. From 1970 to 1990, this increase
will be concentrated in the age groups between 25 and 45. The slow passage

of the population bulge through the various age classes must be incorporated

into public pclicy decisioms.

TABLE 6

UNITED STATES PROJECTED AGE DISTRIBUTION

Age Groups
: |
Year 10-14 15-19 2024 25-34 RN 43-54 - 55-64 65-74 75 & Over
1974 20,492 20,727 18,968 29,884 P 23,651 19,580 13,317 8,407
1975 20,062 20,943 19,404 31,114 22,721 23,562 19,867 13,549 6,621
1975 i19,490 21,048 19,800 32,390 22,937 23,40% 20,143 13,748 8,795
197 18,879 20,959 20,227 33,529 23,413 23,137 '20.446 14,010 8,9G6
187& ‘18,210 20,643 20,583 34,510 24,127 22,905 20,667 14,239 9,059
1979 17,706 20,64Y 29,351 35,652 24,812 22,631 20,882 14,460 9,211
1980 17,497 2G,221 21,067 36,962 25,370 22,406 21,083 14,680 9,371
1981 17,611 19,651 21,172 38,326 26,125 22,225 21,249 14,875 9,51
1982 17,563 19,042 21,085 38,828 37,452 22,058 21,375 15,060 9,659
1983 17,322 18,376 20,971 39,544 28,692 21,965 21,458 15,262 9,825
1584 16,948 17,873 20,780 40,193 29,941 21,976 21,434 15,468 9,992
1985 16,544 17,668 20,355 - 40,841 31,150 22,036 21,366 15,725 10,199

Source: H. Fox. Population Forecasts and their Implications for Public
Policy, Genéral Research Corp. 1974.

Changes in the ultimate fertility assumption can produce signifi-
cant changes in the projected future age structure. Figure 7 compares
the projected 1990 age structurc for the United States based on Series I,
II, and III fertility assumptions. Note the considerable differences in
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number for those in their elementary school vears. This changing age

mix can have important impacts on present and future demznds for public

services.

FIGURE 7

ALTERNATIVE 1990 POPULATION PROJECTIONS FOR THE UNITED STATES
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Source: U.S. Bureau of the Census, Current Population Reports, Series P-25
N. 601.

Briefly, then, the tremendous age class wave is the result of.
three major trends in births. First, births declined in the decade
1925-1935 from about 3 million to 2.3 million. The post-war years saw
births rise from about 2.8 million in 1945 to 4.3 million in 1957. The

last decade has seen the sharpest drop in the birth rate in history,
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resulting in 3.17 million births in 1974.

Regional analysts are quick to point out that national trends are
usually not exhibited by local areas, especially those areas having large
'numbers of immigrants. However, the age structure as described above
seems to exist, in one form or another, in all regions. Some areas may
have the population bulge occurring slightly before or slightly after that
of the nation. Invariably, all areas do have the bulge we described.
Figure 8 shows the age structure for three California counties. Note the

obvious similarities.

FIGURE 8

AGE STRUCTURE FOR THREE CALIFORNIA COUNTIES
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Source: U.S. Bureau of the Census, General Population Characteristics;
California, 1970.

*The 1975 distribution is based on the recent special census for Santa
‘Barbara County.

**There is a branch of the University of California within Santa.Barbara
County and its student body represents a significant portion of the
County's total population. Therefore, UCSB enrollment is purposefully
distinguished in the above distributioms.
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Age Structure: Case Studies

In the past, local analysts became accustomed to examining
the demand or need for public services in per capita terms. The
existence of the described age structure distortion totally negates such
thinking. There are a variety of cases in the public sector for which
a knowledge of the age structure can have a significant impact. Perhaps
the simples£ and most obvious example concerns the educational system.

As the po#ulation wave moves over time, its impact will be
felt in the various grade levels. In many parts of the country, the
peak is situated in the high school grades with the corresponding
pressures on facilities and classroom.size. Elementary school enrollment
is relatively depressed as the backside of the population wave is now
being felt particularly heavily in these grade levels.

Although the population wave has almost run.its course through
the educational establishment, there is still one area in which knowledge
of the wave may help in decision making: junior colleges. Community
colleges provide a wide variety of educational services to a variety »f
student types; adult education, and night school to name a few. However,
this analysis is primarily concerned with thosg students coming directly
out of high school and continuing their, studies at the local community
college. Those increasing numbers of students slightly older than the
peak age group are producing enrollment pressures on local community
colleges.

This initial portion of the population wave is one reason junior
colleges have undergone tremendous expansion in recent years. Santa

Barbara City College floated a bond issue in 1973 to purchase land and
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facilities for its expanding enrollment. A brief look at the 1975 age
structurehfor the South Coast would reveal a peak at age 16. Within four
years, this age group will have completed what are normally considered
their junior college years. Unless dramatic policies of enrollment
expansion are pursued, either through out-of-county young adult recruit-
ment or in county adult recruitment, one can expect decreased enrollment
pressures at the junior college level.

Criminal justice planning 1s another area in which a knowledge
of the region's.age structure can play a critical role. Historically,
the various age groups have contributed a relatively constant share to
total criminal activity. For example, Table 7 shows the percent distribu-
tion of arrests by age group, for 1973 crime index offenses. From the
table, one can see that those in the 25-29 age group made up 8.8% of
all arrests. From the next row in the table, one notices that those in
the 25-29 age group represented only 7.4% of the total population.
Dividing the 8.8% arrest figure by the 7.4% population figure yields
a result termed the relative involvement rate. If the involvement réte
is less than one, that particular age group contributes less to total
arrests than its share of the total population would indicate. On the
other hand, if the relative involvement rate is greater than one, that
age group contributes a higher percentage to total arrests than its
percentage share of the population. Examining involvement rates across
age groups reveals the disproportionate share the younger age groups
contribute to the total number arrested.

Interestingly, the involvement rates for all age groups have
remained relatively constant over the years. Table 8 shows these

figures for the years 1967-73. This consistency can aid criminal justice
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planners.

TABLE 7

ARREST DATA FOR CRIME INDEX OFFENSES: 1973

A browp
. _ . Dader 10
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by Age 88 60 57 e 24 w2 s s s se e 4 w12 m’
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Source: H. Fox. General Research Corp. Private correspondence,
TABLE 8
RELATIVE CRIME INVOLVEMENT RATES OVER TIME
ACE CROUP

MMMMMMMMMMMMM?&E
1962 2.48 671 2.8? 1.9 - 1,28 0.91 0.64 0.48 0.24 0.24 0.16 0.13 0.08
1968 2.40 4.68 3.08 1.93 1.23 0.0¢ 0.43 0.4¢ 0.32 0.22 0.1¢4 0.1y 0.08
1968 .33 &34 .09 202 122 0.8 0462 043  0.32 0.2 0.6 .0.12 0.08

1970 2,17 465 3.2 2,02 1.22  0.86 . 0.6 0.46 0,22 0.22  0.16. 0.2 0.08
im .10 447, 313 200 1M 084 061 0.4 0.1 0.22 66 8,22 0.05
1912 .10 A 3,00 00 1.32 0.3 O0.64 .48 633 0,23 0.8 0.2 0.06

i .06 433 .98 L9 229 063 062 0.4 0.38 7.3 0.4 0.3 0.06 °

Source: H. Fox. General Research Corp. Private corr.spondence.

Due to the age structure wave and the higher . :lative involve-
ment rates, most communities have experienced Aramatic increases in
juvenile crime. These increases place cnw responding - vessures on all
aspeéts of_thé criminal justice system designed - - ...dle the juvenile.
Before planning new facilities or proérams to handle the increased load,
the analyst would do well to determine the local age siructure. In

most areas, the peak age groups are within a few years of age 18 and
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therefore are within a few years of leaving the juvenile justice system.
Unless there 1s a dramatic growﬁh in the overall crime level, one maf
confidently expect reductions in the amount of crime ascribed to
juveniles as the peak age groups move on into adulthood.*

The distorted age structure impacts on tﬁe criminal justice
system in other ways. The types of crime committed will change as the
peak age group changes. Whereas shoplifting is a keykproblem due to the
large number of adolescents, in a few years the key problem may be assaults.
As a result, the anal&st may wish to change the allocation of officers
or change the enforcement emphasis.

The list of local programs or projects for which age stfucture
analysis can be important is nearly endless. Recreation, transportation,
and health planning are further examples of topics for which demands or
needs should be analyzed in an age specific manner rather than on a per
capita basis. Before moving on to the population projection program,
there is one other topic to be covered briefly with respect to age struc-

ture: housing.

Age Structure: Housing

The supply of adequate housing has long been a concern of national
and local governments. However, in recent years many local areas have
placed this concern behind that of population growth. In past years,
pnew housing construczion signaled increased population for the community,
as well as an economic advant.age. Increasingly, regions are rejecting this
hypothesis and instead poimuing to the harmful environmental and fiscal

effects caused by the new housing and its occupants. Petaluma, California

*Approximately 15% of tke change in crime levels in recent years is explained
by the changing age distribution. See L. Phillips & H. Votey, Jr., Jourmal
of Political Economy, June, 1972, for further discussion.
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enacted an ordinance restricting the number of new housing units to 500
per year in an attempt to control present and future growth. Other

communities are examining both the ordinance and the recent Sdpreme Court

action upholding the ordinance. Many of these communities would like to
adopt similar legislation. for thier regions. A knowledge of population
and age structure can enable the local analyst to comment on the validity

of this policy.

The age and income of individuals are probably the most signifi-
cant determinants of household formation and the demand for certain types
of housing units. These aspects of housing have remained remarkably
stable over long periods of time in the United States. This stability
is due primarily to regular patterns of income, income expectation, assets,
family status, and preferenées over the life cycle.[16]

Individuals generally form a separate household sometime in
their 20's and by the age of 30, about 50% head a separate household.
Hzadship rates - the ratio of household heads to total population - rise
gradually until about 2/3 of all surviving individuals head a seperate
household.

Since 1950, there has been a éteady increase in headship rates,
particularly among the younger and older age groups (Figure 9). This
increase reflects the trend toward nuclei family units with younger and
older generation members splitting off to form separate households.
Current social and economic trends, liberalized divorce laws, equal
opportunity for women, and continued government programs to subsidize
housing for the poor and elderly, seem to indicate that the increase in
single-person households will continué (Figure 10). However, one should

remember that a major social or economic disruption could aiter this trend.
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FIGURE 9

HISTORICAL HEADSEIP RATES BY AGE GROUP: UNITED STATES
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Source: Thomas Marcin. The Effects of Declining Population Growth on the
Demand for Housing, U.S. Department of Agriculture, 1974.

FIGURE 10
'“HOUSEEOLD SIZE DISTRIBUTION: UNITED STATES
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Also important is the type of housing unit the new househéld
occupies. Typically, the young householder first occupies an apart-
ment, thgn at about age 30 buys a moderaﬁely priced single-family
home or townhouse. Later, due to an improved financial position, the
householder will probably move to a more expensive home. With
older age, the householder often retreats to a smaller retirement
home, apartment, or a mobile home.

Between 1960 and 1970, there has been little change in the
type of housing unit occupied by the middle-aged group. Nearly 80%
occupied one-unit structures (Figure 11). There was an increase
in multi-unit occupancy by the younger and older household heads.

Mobile home occupancy increased for all age gfoups.

FIGURE 11

UNITED STATES HOUSING TYPE OCCUPANCY RATES BY AGE GROUP
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Source: Thomas Marcin. The Rffects of Declining Population Growth on
the Demand for Housing, U.S. Department of Agriculture, 1974.

These occupancy changes between 1960 and 1970 are undoubtedly
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due somewhat to changes in preferences. However, one should remember
that relative price changes between the three types of structures has
probably been responsible for a major portion of the described shifts.
Future price changes may further alter the housing type occupancy rates.
For this reason, any projection of these rates may be somewhat tenuous.

By combining the household formation rates with the relevant
age structure, the analyst can project the future level of household
formations. Between 1950 and 1970, net household formation for the
United States - the net increase in the total number of households - rose
from about 1 million per year to over 1.6 million (Figure 12). Continued
sharp increa;es in the number of persons in their 20's and early 30's
will keep net household formation high until the mid-1980's.

In additionm, changesiin the age mix of household heads are occur;ing
that influence the type of unit demanded. To illustrate the potential
effects of such changes, consider two key age groups; (1) those households
headed by persons under 30 who are most likely to demand apartments and
mobile homes, and (2) the 35- to 44-year-old age group who typically occupy
single-family dwellings; From 1966 to 1975 household heads under 30 increased
by about 5.7 million, while household heads for the 35- to 45-year-old age
group decreased slightly (Figure 12). This fact may, in part, explain why
apartment and mobile home demand boomed in this period. In the latter
half of the 1970's, the numbgr of middle-aged housenhold heads will increase
rapidly while the number of households headed by persons under 30 will
begin to decrease. The demand for single-family housing is likely to
surge through the 1980's due to the changing population age structure.

After 1990, the replacement demand will probably become the most important
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FIGURE 12

AVERAGE HOUSEHOLD FORMATION BY AGE GROUP
2 i

- / \\

. [}
I8 e ’ \

§

|

/
<
,

(

§
T

AN, AV BASE NELEINIDL B FORNATION [THWODANSS
1

L1 1 1 1 3 o3 1
WL 140 0164 G6N 1113 NS0 G180 WL M0 OIS G810 11T Teo0
$-YEAR PERIOOS

Source: Thomas Marcin. The Effects of Declining Population Growth on the
Demand for Housing, U.S. Department of Agriculture, 1974.

Q | 47 - 94




component of total housing demand.
As described, the types and numbers of housing units demanded
are likely to change dramatically over the next 30 years if historic
relationships of type of housing unit occupied to age cof household head
continue. Thése changes also point out an important fact; new housing
units do not necessarily mean increased population levels. Rather, there
is a significant need for more housing to accomodate present populations.
This fact is demonstrated by some recent statistics. The State
of California, between April 1, 1970 and July 1, 1972, gained 617,139
housing units, but only an estimated 647,866 persons.[17] San Bernadino
County gained over 30,060 new housing units between April 1; 1970 and
January 1, 1975. Yet, the 1975 special census indicated a net gain of
only 14,000 people and the vacancy rate increased a mere 1.42.018] 1In
addition, the population gain was below the natural increase recorded
by the local Public Health Department, indicating significant out-migration.
Undoubtedly, these new housing units are being occupied by individuals
from the age structure hump{ leaving their parental dwellings and forming
their own households. Section 3 will outline specifically the implications
the.age structure bulge has for housing needs within Santa Barbara

County.
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Section III

POPULATION PROJECTION PROGRAM

With the knowledge, techniques, and insight gained from Sections
1l and 2, the reader is ready to utilize an easy-to-use computer pzrogram
for his own population projection and age structure analysis. Using
Senta Barbara County as a.case study, this section will point out the
potential improvements the local analyst can make over projections
provided by higher gorvermmental agencies. As will become apparent, the
key to.the program's success rests upon the use of recent fertility and
migration information and the ease with which recently updated base
information can be incorporated into the projection procedure. Using
information available in 1970, this section estimates Santa Barbara
County's 1975 population. This estimate is compared to those developed
by the State Department of Fiﬁance and the recent 1975 special census.
These comparisons serve as an important test of the program and the
procedures utilized to implement it. In addition, this section explores
the data and procedures incofﬁérated into tﬁe program which reveal the
impact of the changing age distribution on housing needs and job require-
ments.
| Quite simply, the program advances, year by yéar, user supplied
population distributions. By providing appropriate fertility and migration
information, the .usex can develop specific population projections.
Figure 13 shows the general flow of the projection'program. Base data

by age and race is supplied by the user. Mortality rates are applied to
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FIGURE 13

GENERAL FLOW OF POPULATION PROJECTION PROGRAM
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the base data before advancing each age group upwards. For example, the
base data for agevl is advanced to ége 2 after applying an age-speciflic
mortality rate. The result, after adding in migration, yields that
number of two year olds in the first year of the projection series.

From the base data, the number of child-bearing females is also extracted
and age-specific fertility rates applied to generate first year births.
These procedures are performed for each year and racial or ethnic group
specified by the user.

The information necessary from the user consists of 3 basic
categories; assumptions, migration data, and age group base data.
Although the actual procedure for program operation 1s reserved for the
appendix, a brief explanation of the elements within the above three
categories is appropriate. An attempt has been made to make the progfam
as easy as possible to use. However, by providing a number of options,
the program allows the user to increase the sophistication and accuracy
of the projections.

The assuﬁption category consists of 9 elements. Table 9 lists

these elements with a brief explanation if appropriate.

TABLE 9

ELEMENTS OF THE ASSUMPTION CATEGORY

1) Ultimate fertility rate for white women.

2) Ultimate fertility rate for black women.

3) Ultimate fertility rate for Spanish surname women.

4)  Choice of migration allocation - user has the option of
specifying 66 age-specific migration values or one
single total migration figure.

5) Date of base data.

6) Choice of output - user has the option of ejither detailed
or summary output,

7)  Choice of age group allocation - user has the option of
specifying 66 values for the base data age distribution or
may supply only 14 five-year age group totals for each
racial or ethnic group.
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8) Number of projection years - user has the option of any
number up to and including 20.

9) Fertility trends - user has the option of choosing a
single fertility rate for each group in 1, 2, and 3 above,
or the user may specify fertility rate trends indicating
changes in fertility rates over the projection period.

The migration category consists of either a single value, or 66
val&es (<1, 10, . . .60-64, <64) depending upon the option chosen in the -
eighth element of the assumption categoryz At this point, the reader
should not feel obliged to know how to specify each of these assumptions
or options. Rather, the simple knowledge that they exist will suffice.

The first piece of data necessary for the program concerns fertility
rates. Similar to the nation, Santa Barbara County has recently
experienced large fluctuations in its current fertility rate. Table 10
shows estimates of the current fertility rate for the years just prior

to and including 1970.

TABLE 10

SANTA BARBARA COUNTY ESTIMATED CURRENT FERTILITY RATES: 1960-1970%

Year Rate Year Rate
1960 ' 3.61 1965 2.84
1961 3.77 1966 2.59
1962 3.71 1967 2.48
1963 3.63 1968 2.45
1964 3.25 1969 2.47

1970 2.45

*As there 1s no exact way of knowing the number of child-bearing females
during non-census years or their age-specific fertility rates, these figures
are of necessity based on relationships between the number of births and
total population observed in census years.
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Based on these estimates and the national trend in fertility
rates (Figure 2), an appropriate upward bound on future fertility is
2.5 births per woman. Such a choice reflects the belief that
future child bearing activity will hover near the 2.5 figure with age~
specific fertility rates similar to those of the Census Bureau's Series
I projection.*

However, the late 1960's saw increased activity in both the
women's movement and affirmative action policies as they relate to
women. Since these activities tend to delay if not elimiuate some
child bearing activity, an alternate (and lower) fertility rate assumption
seems appropriate. The computer program is equipped to handle changes in
fertility rates over the projection period. By choosing the correct
option, the user need only specify fertility rates corresponding to those
expected at the beginning of the projection period and those expected
to exist at the end of the projection period. One method of systematically
arriving at these two values involves plotting the recent historical
‘pattern of fertility rates. Figure 13 shows such a plot. By simply
drawing a line which appears to "fit" the points as accurately as possible,
the fertility rate (if recent trends continue) may drop to 1.5 by 1975.%%*

This trend in fertility rates (from 2.5 in 1970 to 1.5 in 1975) represents

*To compute age-specific fertility rates, the program uses the following
simple relationship:

PASFRy = (PUFR/SIUFR) - CBASFRy

where: PASFRy = program generated age-specific fertility
rate for age 1
SIUFR = Series I ultimate fertility rate = 2.7
CBASFRy = Census Bureau Series I age-specific fertility
rate for age 1
PUFR = User specified ultimate fertility rate

**A more sophisticated estimate would utilize regression analysis'with time
as the independent variable to estimate the 1975 fertility rate.
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FIGURE 14

PLOT OF CURRENT FERTILITY RATES; 1960-70
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the figures to be used in the lower bound projection.

Each of the chosen fertility rates (2.5 - upper bound and 2.5 to
1.5 - lower bound trend) represents a combination of the differences between
racial or ethnic groups. As was shown in Table 5, the Spanish surname
community contributes a disproportionate'share of total births. Con-
veniently, the relationship between the Spanish surname and white fertility
rates has remained relatively constant in recent years. [19] Using this
relationship and the previously assumed fertility rates, the actual input
fertility rates used in the projection program are as shown in Table 1l.
As blacks represent less than 2.5% of the County's population, they

are lumped into the white population distribution.
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TABLE 11

FERTILITY RATE ASSUMPTIONS FOR POPULATION PROJECTION PROGRAM

~ Combined Fertility Rate Specific Fertility Rate

White Span. Sur.
Lower bound Projection 2.5 -1.5 2.2 -1.3 3.7 - 2.2
Upper bound Projection 2.5 2.2 3.7

A figure for the migration category is much harder tc come by.
Inevitably, for regions the size of a county, drastic changes in population
levels are caused by changes in migration levels. Yet, any estimation
of future migration is purely judgemental, based.upon a variety of
symptomatic indicators. Table 12 shows estimated migration levels for
the years 1955 to 1970 as computed by the Santa Barbara County Planning
Department.* A continuation of the trend of recent years indicates a
small and declining net migration figure (under 1500 per year). An
average of the net migration between 1966 and 1970 yields an estimate of
approximately 3044 per year.

These migration estimates are somewhat deceiving however, due to
the inclusion of the University of California at Santa Barbara. Due to
the invariable age structure of its studeats, UCSB enrollment must be
removed from the base population distribution.** 1In addition, to correctly
analyze recent net migration one must also consider any increases in

UCSB enrollment over the period of interest. Total estimated migration

*Because recent estimates are based on results and questions from the
1970 census, they should be fairly accurate and provide ueeful insight
into recent migration trends. ‘

**%Generally, the age distribution of those attending college does not
change significantly from year to year.
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TABLE 12

SANTA BARBARA COUNTY POPULATION GROWTH: 1955-1970

Year Total Population Increase over Previous Year
Natural Migration Less UCSB
1955 113,125 1326 1799
56 116,562 1265 2172 1799
57 122,187 1488 4137 4243
58 133,437 1730 9520 9291
59 150,313 2394 14482 14325
1960 168,962 2902 15747 15480
61 - 182,812 3382 10468 9874
62 200,937 - 3659 14466 13876
63 216,250 2813 11500 10701
64 227,812 3493 8069 7001
65 236,344 3014 5518 ' 3638
66 243,562 2592 4626 2976
67 294,812 2654 3596 2141
68 255,750 2504 3434 2491
69 260,312 2517 . 2045 1601
1970 264,324 2494 1518 484

Source: University of California, Office of the President.

Santa Barbara County Planning Department.
less increases in UCSB enrollment are shown in column 5 of Table 12. As
the reader will notice, these new migration estimates are significantly
lower than those previously mentioned. The average for the five years
1966-70 is now 1939 per year versus the previous estimate of 3044 per
year.

With these recent trends in mind, the next task involves attempting
te predict or anticipate future migration. Unfortunately, there is
some difficulty in determining and locating those data sources available

in 1970. Furthermore, a number of sources listed in section 2 are of
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more recent vintage. For these reasons, this section will avoid an
attempt at a total analysis of the outlook existing in 1970. Rather,
a brief examination will suffice. The January 25, 1970 Saata Barbara
News-Press highlights the economic expectations within the County

for the coming year. Interestingly, three important factors stand
out in their analysis; housing starts, defense and NASA spending,

and the 1969 oil spill.

Rising interest rates and housing costs were combining to
create considerable pessimism regard{ng future building activity.

For the entire State, housing starts were expected to decrease nearly
75,000. [20] Although these figures pertain to the entire State,

the factors mentioned will have a significant iﬁpact on growth within
the County.

Also mentioned in the News-Press article was the anticipated
future reduction in defense and NASA spending. As a number of empioyers
throughout the County were dependent upon the growth of these outlays,
they have an important impact on migration. Unless ﬁew employment
opportunities are attracted to the area as substitutes, we may expect
some 8lowing of net migration.*®

In addition, the Santa Barbara County economy experienced a
shock to its tourist trade as a result of the 1969 oil spill.[21]
This lag in tourist expenditures affects job creation in this sector
and consequently any in-migration. Aséuming that some time must pass

before potential visitors forget about the oil spill effects, the

*Later analysis will show that job opportunities must increase at a
faster rate than in the past in order to generate any net in-migration.
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analyst can expect a continued lag in new jobs for this sector.

Although not mentioned in the News-Press article, another factor
with potential impact on future migration was the student unrest and
rioting which occurred in early 1970 at the Santa Barbara campus of the
Univeristy of California. As students make up a substantial contribution
to the income and consequently the employment opportunities for the
County, any decrease in enrollment would have important impacts on migra-
tion patterns. Assuming that the unrest will have a dampening effect
on enrollment, we may expect some time lag before enrollment continues
its upward trend.

In 1970, there were no Employment Development Department employ-
ment projections for Santa Barbara County. However, the ease with
which this model can be updated would have enabled the analyst to
incorporate the findings of a General Research Corporation report
completed in 1972 for the Santa Barbara County Schools office [22] This
report utilized sophisticated techniques to project future (1975) .
employment for Santa Barbara County. A simple comparision of this
projection and the estimated increase in the county labor force would have
provided some indication of ﬁhe magnitude of future in-migrationm.

Due to the factors mentioned above, the author forsees the
following migration scenario. Net migration will continue its decline
for another year, falling to 200. Thereafter, migration will begin a
slow climb so that by 1975, migration is back to its 1965-69 five year
average of approximately 2500 per year. Such a scenario represents an

annual average migration of 1350.* To avoid developing a vast number of

*The program is not currently set up to handle trends in migration over
the projection period. A competent programmer could alter this situation
if the user so desires.
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projections, this migration figure is used for both the upper and lower
bound projections. The baseline prediction will be the simple average
of the upper and lower bound project}ons.

With the fertility and migration levels established, the next
step is simply to specify the base data. és the 1970 population
distribution for Santa Barbara County by single year of age 1s not
available, we utilize the option contained in element #7 of the assump-
tion category. This option allows the use of data on the 13 five-year
age group totals iess than 64 and the >64 age group total. The
program takes each five-year age group total and allocates it to
individual years according to the proportions observed in the 1970 census
of the entire State.

For example, suppose a county has available base data by five-
year age group only. To determine the number of one year olds in the
first five year block, the program will take the nroportion of one year
olds to all those less than five for the entire state and multiply the

result by the county's less than five age group.

each age five year five year each age
(state) -:- age total X age total — (county)
(state) (county)

Hopefully, the bias introduced by such an allocation scheme will be
minimal,

In addition, UCSB enrollment has been removed from the base
poyulation data due to the invariable age structure of its students. Use
of this procedure necessitates adding enrollment to the program results

before comparison with the 1975 special census. In other regions, the
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TABLE 13

AGE STRUCTURE BY 5 YEAR AGE GROUP FOR 1970

it
—

Category Age Groups

' <5 59 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 >64 Total -
White |

Mala 9.6 100.4 1042 93.0. 76,4 78.8 63.5 641 60.0. 6.5 52, 45,2 31.7 86.5  1003.6
Female 7.8 9.3 100.0 9.6 651 749 765 6.9 3.3 655 359 49.9 463 129.5 1054,
Total 157.4 192,7 2042 188.6 l41.5 153.7 140.0 125.9 123.3 127.0 108.6 95.1 84,0 216.0  2058.0
Spanish

Surname

Maie 5.4 289 2.6 2.9 175 167 155 4.4 12,8 118 7.9 58 51 118 228.1
Female .5 3.0 279 .6 199 169 154 12,4 13.6 10,1 85 6.6 5.0 13.2 230.6
Total 9.9 609 5.5 4.5 374 33.6 73009268724 219 164 124 101 25.0 438.7
Total

Yale 105.0 129,3 133.8 117.9 939 95,5 79.0 785 72,8 733 0.6 510 42,8 98.3 123l

Ferale 1023 124,3 127.9 120.2 85.0 918 919 743 769 75.6 644 56,5 513 142.7  1285.1

Total 20,3 253.6 261.7 238.1 178.9 187.3 170.9 152,7 149.7 148,9 125.0 107.5 94.1 241.0 2516.7
Percent ' .
Male 0,085 0.105 0.109 0,096 0,076 0,078 0,064 0.064 0.059 0,060 0.049 0.041 0.035 0.080 1,000

Female 0,080 0.097 0,100 0,09% 0,066 0.071 0.072 0.058 0.060 0.059 0,050 0.044 0.040 0,111 1,000

Total 0,082 0.101 0.104 0,095 0,071 0.074 0.068 0.061 0,059 0.059 0.050 0.043 0.037 0.03 1,000

DEMOGRAPHIC ESTIMATES

Child , Fertility Rates
Bearing Total Total Average Spanish
Increase Births Deaths Migration Females Juvenile  Adult Age White  Surname

w0 00 oo el el e@s w5 22 31 B8
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TABLE 14

AGE STRUCTURE BY 5 YEAR AGE GROUP FOR 1975

Full Tt Provided by ERIC.
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Category Age Groups
<5 59 10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 >64 Total
White
Male 73.8 81,1 102.9 106.5 946 77.6 801 645 648 60.2 60.8 51.0 42.4 9.0  1057.2
Female 67.8 79'6. 9.6 102.4 97.8 66.6 765 78.0 62.8 63.9 65,6 55.4 4B.6 142  1103.8
Total 141.6 1607 197.4 208.9 192.4 144.2 156.6 142.4 127.6 1241 126.4 106.4 91.0 241.2  2161.0
Spanish
Surname
Male 30 259 9.6 303 253 178 17,0 157 146 128 1.7 .6 5.4 13.2 258.9
Female 29,4 25,1 3.8 28.6 252 20,3 17.3 157 12,6 137 10.1 84 6.4 149 260.5
Total 6.4 51,0 62.4 58.8 50,5 381 342 3.4 271 266 218 16l 119 28] 519.4
Total
Male 105,8 107.0 132.5 136.8 119.9 95.4 97.1 80.2 79.3 73.0 7.5 3587 47.8 110.2  1316.]
Female 97.1 1047 127.4 1310 123.0 86.9 93.8 93.7 754 71,7 5.7 63.8 551 159.2  1364.3
Total 203,0 211,7 259.8 267.8 242.9 182.3 190.8 173.9 1547 150.6 148.2 122.5 102.9 269.3  2680.5
Percent
Male 0.080 0,081 0,101 0,104 0.091 0.072 0.074 0.061 0.060 0.055 0.055 0.045 0.03 0.084 1,000
Female 0,070 0,077 0.093 0.09 0.090 0.064 0.069 0.069 0.055 0.057 0,056 0.047 0.040 0.117  1.000
Total 0.076 0,079 0.097 0.100 0.091 0,068 0.071 0,065 0.058 0.056 0.055 0.046 0,038 0,100  1.000
DEMOGRAPHIC ESTIMATES
Child Fertility Rates
Bearing  Total Total  Average Spanish
Increase  Births  Deaths  Migration Females  Juvenile Adult Age Wnite  Surname
26.1. 4.6 2.1 13.5 707.8 836.9 1843,6 31.5 1.3
Q 0
ERIC
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AGE STRUCTURE BY 5 YRAR AGE GROU. FOR 1975

TABLE 15

Category Age Groups
<5 59 10-14 15-19 20-24 25-29 30-34 35-39 40~44 45-49 50-54 55-59 60-64 64
White |
Nale #8.6 81,1 102,9 106.5 9.6 7.6 8.1 645 648 60.2 0.8 510 42,4 9.0 10720
Female 813 79.6 94.6 1024 9.8 66,6 76,5 78.0 62.8 63.9 65.6 55.4 48.6 1442 11113
Total 169.3 160.7 197.4 +08.9 192.4 1442 156.6 142.4 127.6 1241 126.4 106.4 91,0 241.2  2189.2
Spanish
Surname
Male 8.5 259 29,6 3.0 %.3 7,8 17,0 157 146 128 17 7.6 5.4 13.2 265.3
Yemale $5.3 25,1 3.8 .6 2.2 23 173 157 126 137 101 84 6.4 14.9 266.4
Total 7.7 51,0 62,4 588 505 381 3.2 34 2.1 266 2.8 161 119 281 431.7
Total
Male 127,1 107.0 132.5 136.8 119.9 95,4 971 80.2 79.3 73.0 72,5 387 47.8 110.2  1331.3
Female 116.6 104.7 127.4 131,0 122.9 869 92.8 93,7 754 7.6 757 63.8 551 159.2  1383.7
Total 23.7 211.7 259.8 267.8 242.9 182.3 190.8 173.8 154.7 150.6 148.2 122,5 102.9 269.3  2721.0
Pexcent .
Male 0.095 0,080 0.099 0,102 0,090 0,071 0.073 0.060 0.059 0.055 0.054 0.044 0.036 0.082 1,000
Fenale 0.084 0.076 0.092 0.095 0,089 0.063 0.068 0,068 0.055 0.056 0,055 0,046 0.040 0.115  1.000
Total 0,090 0.078 0.095 0,098 0.009 0,067 0.070 6.064 0.057 0,035 0,054 0.045 0,038 0,099 1,000
DEMOGRAPHIC ESTIMATES
¢hild Fertility Rates
Bearing  Total Total Average Spanish
Increase  Births  Deaths  Migration Females Juve-ile Adult Agr. White  Surname
42,8 51.4 2.2 13.5 707.7 871.5 18434 311 2,2 3.7
Q ‘1.
ERIC "

Full Tt Provided by ERIC.
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user may find it advantageous to remove the military population from the
base data. Although Santa Barbara County does contain the rather
large Vandenburg Air Force Base, the exact age distribution of its
population could not be determined. Therefore, Vandenburg's population
was not removed from the base data. Table 13 shows the base data entered
into the program for both the lower and upper bound projections.*

The results of both projections are shown in Tables 14 and 15.
The 1975 UCSB enrollment of approximately 14,600 must be added to each
of the pfojections. The final results are shown in Table 16 together

with the results of the 1975 special census. A though the final results

TABLE 16

COMPARISON OF POPULATION PROJECTIONS WITH THE 1975 SPECIAL CENSUS

Type Result
Upper bound 286,700
Lower bound 282,650
Baseline 284,675
Special Census 280,600

appear extremely favorable, one must examine the components of population

change, natural increase and migration, over the projection period to

properly evaluate the computer program. As the lower bound projection

is clearly more accurate, it will be used in the evaluation procedure.
‘Although natural increase and migration data for the years 1970

to 1975 was not examined until after the projection was complete, a

comparison is once again quite favorable. Using Santa Barbara County

Health Department data, the program missed computing the natural increase

*A1l numbers are in hundreds.
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over the 5 year period by an average of only 246 per year. The major
difference occurred in the prediction of births which were high by an
average of 212 per year. Although the fertility rate did fall aibng
the trend assumed by the lower bound prediction, the discrepancy may
have been created by differences in agc specific fégtility rates, or
by mis-specification of the base data.* As mortality rates generally
remain constant over time, the prediction of deaths was extremely
accurate; high by an average of only 34 per year.

Excluding UCSB enrollment, migration per year was also slightly
mis-specified. Actual migration to the County averaged approximately
1250 per year versus the 1350 per year assumption. However, once agaiu
the error is relatively minor given the uncertainty in projecting
migration. The above comparisons appear to lend a great deal of validity
to the program and the methodology used to make the program work.

As for the upper bound projection, the major discrepancy was
in the area of births. Using the constant 2.5 fertility rate, the
program caléulated births were high by an average 1025 per year. This
discrepancy is clearly unacceptable and shows the improvement that
can be had through the use of a changing fertility rate in the projection
procedure.

A comparison of the final baseline projection with a projection
completed by the State reveals the potential power of the computer

program. As late as September of 1971, the Department of Finance estimated

#Mis-specification of the base data could result from the use of the

5 year age group totals rather than population by single year of age.
Another factor affecting this discrepancy may be the mis-specification
of migration levels.
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Sante Barbara County 1975 population at approximately 286,000.[23] This
projection corresponds closely with tﬁe‘286,700 of the program's upper
bound projection. However, our baseline prediction is closer to the
final 1975 result by over 1300. Since public agencles usually make
decisions with regard to changes in population levels, the baseline
projection represents an improvement of over 8%. Given that the
baseline projection could have been completed nearly a year sooner, the
improvement is quite substantial. Furthermore, the ease with which

the program may be implemented enables constant quarterly or six month
updates. At e;ch update, recent fertility trends and migration informa-
tion could be incorporated into the projection procedure.

An additional feature of the populatiun projection program is the
printing of a histogram, for each year of the prcjecticn, representing
the current population distribution (Figure 15). Such a feature graphically
highlights the movement of the age distribution wave over time. This
movement is further highlighted by two additional program routines; the
estimation of total future households and the estimation of the future
labor force.*

By using national household headship rates, :he‘analyst can get
an idea of the approximate number of housing units necessary in the future
for either an expanding or static population.** For example, Table 17
shows the projected number of households for Santa Barbara County over

the next 15 years based on 1970 household headship rates. For compariuson,

*Each of these estimation procedures are containei iu the main program and
the results are automatically printed no matter which output option is
chosen.

**These estimates assume that household Fformation preferences remain
relatively constant cver time.
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FIGURE 15

‘ GRAPHICAL REPRESENTATION OF AGE DISTRIBUTION
groups
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B-19  20-26 2529 30-36 3539 40-44  45-49  50-5h 5559 60-64 > Total

1970 LU ¥4 &4 8.0 764 TH8 189 663 623 546 1562 118.5

1971 13T 89 83 69 WS 15 68T 6T 552 156.6 788.8
1972 L WS 89 836 180 5.0 189 LT 6hT %0 159.0 8008
1973 1.6 46.8 808 | 86.4 796 151 8.6 7139 65.8  56.8 1617 813.0
1974 L1 84 12 884 819 T4 T8 158 61,0 3.8 16h.4 824.7
1975 18 %l Bl 82 8T T4 T8 765 692 581 168.0 831.0
1976 19 531 89 816 8.0 19 M9 Ml L8 N4 190.3 850.8
197 19 563 84 887 863 M0 M9 65 M9 603 178 865.0
- 1978 18 5.3 928 &4 8.1 6 80 62 T2 6L 1756 879.5
1979 18 560 981 857 9L 809 83 B4 90 604 IS 893.6
1980 16 5.0 1034 846 921 836 783 54 199 645 1817 908.2
1981 13513 1056 9L 904 839 79 755 805 669 1846 922.7
B8 69 5.3 0.8 $%.8 95 8.2 8.0 755 7.8 698 1803 937.1
1983 6.6 6.9 109.8 1005 90.2 880 8.7 T 196 L9 190.4 931.3
198 63 5.6 L3 1062 85 9.0 81 7.0 187 13T 1936 965.0
- 1985 6.2 %52 133 1120 8.3 9.9 8.9 759 788 k4 198.0 978.9

19
18

Aruitoxt provided by Eic:

ERIC



these figures are based upon an assumption of zero in-migration.

The totals show the nearly 26% increase in housing units (1970-85)
necessary to accomodate the 1970 county population. These figures are
conservative for 3 reasons: county residents tend to form households at
greater rates than the national averages; 1970 household formation rates
are used although the rates are expected to increase (and have done so0),
and this projection was made with the assumption of zero in-migration.
Relaxing this assumption will, of course, increase the totals.

The above exercise serves to point out two important facts. Due
mainly to the age structure bulge, new housing construction does not '
necessarily reflect or ereate increased population due to in-migration.*
Second, those areas.with little or no increase in the number of houéing
units may expect a decline in total population. As members of the age
structure bulge move into the prime household formation years, they will
wish to leave thelr parental households and form their own. These
conclusions will not, of course, apply tc all regions. For example, areas
suffering from high unemployment may find that in the short run, an
increase in housing unigs leads to higher vacancy rates rather than more
people. However, for most areas the conclusions are prcbably accurate.

With this background in mind and using elementary economics, the

*This fact seems to have been neglected in many environmental impact reports
(EIR's) and revenue-cost studies conducted on proposed housing developments.
Often, these reports assume that new housing developments will increase
a commmnity's population. This increase is determined through multiplying
a household size figure (often outdated and incorrect) by the number of
proposed housing units. Unfortunately, these reports neglect the fact
that due to the age structure bulge, a significant portion of the develop-
ment's occupants may not come from out of the area, but rather will be
present residents forming new households. Consequentl', a number of the
harmful environmental and fiscal costs will be eliminaz:ed.
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analyst can list a few key consequences of a policy designed to limit or
prohibit new ﬁousing construction. In Figure 16, curve D1 and curve S1
represent the present demand and supply for a given type of singlé-family
dwelling. Assuming favorable economic conditions, as larger and larger
numbers of individuals move into the above 30 age bracket, one can expect
more of this type of housing to be demanded at all prices. Thus, the
demand curve may shift out to D2. Holding the supply constant, one can

easily see that the equilibrium price must rise, and in this case, the

price rises to Pl’

FIGURE 16

DEMAND AND SUPPLY FOR HOUSING

Price . rl
!
i
i
i

QO Quantity

Such a price rise will effectively eliminate a number of people
from th.: particular housing market. Or, sufficiently large price
increases will encourage families to "double-up" and may induce some

over crowding. As property-values increase, property taxes will tend to
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rise, leading to financiai pressure on those with fixed incomes.
Undoubtedly, there will be political pressure tc increase the amount and
number of housing subsidies for low income families.

A similar type of exercise can be conducted for occupational
opportunities. Using Bureau of Labor Statistics estimates and projections
of national labor forece participation rates for the fifteen year span
(1970-1985), one can obtain an approximate idea of the number of new jobs
required for Santa Barbara County's 1970 inhabitants. Once again
assuming in-migration is zero, combining the program's age distribution
projections with the appropriate labor force participation rates results
in the probable number of jobs necessary to satisfy a relatively static
population.* Table 18 shows the program computed labor force for 1975,
1980, and 1985. The 1985 total represents a 29% increase over the 1970
total and 2 nearly 20% increase over the 1975 level. If job opportunities
are not forthcoming in the required levels, one may expect decreaséd in-
migration levels if not significant out-migration. The local analyst
should remember that employment requirements do not grow in relation to
total population, but rather they grow in relation to that portion of the
population entering the labor force. Due to the age structure bulge,
the labor force will increase dramatically over the years 1970-85. If
local decision makers attempt to eliminate new employment opportunitizs
in an effort to control population growth, the region may actually
experience a net out-migration.

Although there are numerous deficiencies with such a cursory

analysis, the above background can provide clues as to the effect of a

*Trese estimates are also conservative.
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pblic policy which attempts to limit or curtail new job opportunities,*%*
Figure 16 shows the typical market situation for a particular type of
employment. For the purposes of this analysis, the curves represent the
demand for and supply of unskilled and semi-skilled labor. As outlined
above, the population wave will increase the supply of labor at all wages

from the curve represented by 81970 to that represented by § If the

1975°
demand for labor (job openings) does not rise quickly, we may expect

FIGURE 17
DEMAND AND SUPPLY FOR LABOR
.S
S1970 f 1975
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\~\ D
1
Quantity

significant downard pressure on wages. 1In fact, using the above static
analysis, the :quilibrium wage rate would fall from Wo to Li.

If wages are not allowed to drop to Wl, due to.either legal or
social restraints, one may expect the surplus labor to bé allocated in ,
a non-market manner. For example, the educational qualifications necessary
to hold particular jobs could be.increased. Such a situation, unless a

strong affirmative action policy is pursued, may fall heavily on members

*One such objection might concern the existence of a significant out-migration
of peak age groups. Recent driver license information does not support this

objection, (See Table 4).
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of the minority community. In addition, the drop in wages could adversely
affect per capita incomes. Any drop in per capita incomes would have a

negative impact on the fiscal situation of local government,

Conclusion

Population is an important aspect of regional or local decision
making. The absolute level and the expected rate of change of a given
population provides the impetus for action on the part of local govern-
ments. In most cases, the local analyst must rely on population estimates
and projections produced by some higher level of government. This __
paper describes the manner by which such estimates and projections
are made and suggests methods of improvement. In addition, the paper
explains an often overlooked componént of population analysis: the age
structure. Hopefully, the reader now has the backgrbund and the tools
to critically analy;e and significantly improve local and regional

ahalysis concerning population.
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APPENDIX

POPULATION PROJECTION PROGRAM OPERATION

The computer program is written in Fortran IV for the IBM 360/75
computer at the University of‘California, Santa Barbara. The entire
program is reprinted in Figure A-1. 1In addition to the actual program,
numerous pdeces of data are also supplied. Figure A-2 reprints this
data in the order in which it occurs. |

The information necessary from the user consists of 3 basic
categories: assumptions, migration data, and age group baae'data. The
assumption data card consists of 9 numbers.b The explanation for the

first 3 numbers is relatively straightforward. The user inputs

INFORMATION NECESSARY ON ASSUMPTION DATA CARD

Columns S o Data Lxplanation

3-5 - - Ultimate fertility rate for.white women.

8-10 ‘ . Ultimate fertility rate for b.iack women.
13-15 ' © "Utimate fertility rate for Sranisg. surpame

women .

18-20 o ' . Choice of migratior allocation.

'21-25 : Date of base data.’

18-30 . Choice of output.

33-35 : . Choice of age gruup allocation.

38-40 ‘ Number of projection years.

43-45 T Choice of fertility trends.

) fertility‘rates (1;e., 2.1). for each raclal or ethnic group of interest.*

Bésed‘on U.S. Bureau of the Census figures, the program will compute

- *A11 numbers inserted into ‘the assigned cdlumns should include -a decimal
~ point and one place to the right of the decimal.
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FIGURE A-1

POPULATION PROJECTION PROGRAM

C THESE LINES WILL SPECIFY EACH VARIABLE ) -
c DATA=USER SPECIFIED ASSUMPTIONS :
___ .C_ - - BAS=USER SPECIFIED 5 YEXiAR AGE GROUP POPULafION PIGURES. . . ._ .. .-
c MI=USER SPECIFISD SINGLE MIGRATION ESTIMATZ
(o MIG=USER SPECIFIED MIGRATION FIGURES BY SINGLE YEAR OF AGE
—.—-C____AGE=AGE DI§I§IBUIIQ!_£1_§IE§LE YFAR OF _AG3_ EIIﬂER_QSBR_SRECIPIED OR. PROGRA
. C COMPUTED . .
'C . TREND=USER SPECIFIZC INITIAL AND ENDING PLRTILITY RATZS ( IE SO CHOSZN) -
__...C.__FER=CENSUS BUREAU AGE-SPECIFIC P‘“‘&TILITLRFLILES__F_OJL_ERIES_‘I_ESCJECTION
C MORT=CONSTANT MCKTALITY.RATES o
C CAL=1970 CALIFCENIA PCPULATION FIGURZS BY SINGLE YEAR OF AGE
_C__CATOT=1970_CALIFCRNIA ECPULATICN _5_YZAR AGE_.GRQUP_TOALS
HOSH=PEOGEAM SUEPLIED 1970 HCUSEHOLD FORHMATION RATES :
LABOR= PROGRAM SUPPLIED LABOR FORCE PARPICIPATION RATES FOR 1973,1980, 1990
_MIGR=COMPUTED MIGRATICN FIGURES BY SINGLE YZAR OF AGEZ IF _OPTICK CHOSEN .
FPERT=PROGRAM CCMEUTED AGE-SPECIFIC FERTILITY RATIES
AGE5Y=PROGRAM COMPUTED AGE DISTRIBUTION BY 5 YEAR AGE GROUP

DEMO= PFOGRA__SSQE_liﬁeﬂiﬁgﬁﬁAEhlQ_BSTIHAIES_POR_VACH_IEAR —

LFP=PROGRAN ESTIMATED LABOE FORCE - .. . T
hiH=PROGRAN ESTINATED NUMBEL OF HOUSEHOLDS ' '

mnnnnnnon
)

oy

""REAL DATA(9) CAL{36), HIG(66),PER(36),MORT(2 66) , CATCT(13) MIGA :
167,21) , AGE (15,67, 21) JPERT (3, 36) ,AGE5Y (15,15, 21)
__ KEAL, DEHO(_J,41),BAS(12 15L,HI,IREND(6)

] "'INTEGER R,T,X,S,C(100)

FEAL HOSH(11) ,LABOE(2,11,3),LFE (3,12, 3),4&(12 21)

_ DATA HOSH,LABOR,LFP, BH/11%0., 66%0.,108%0.,252%0%/ .

DATA AGE,BAS,LEMO, ¥IG,AGESY, MIbR,&RuNb/ZT105*0.,180*0.,231*0.,60*”

1.,u725*0.,1688u*0.,6*0./

o & WiN

(')

C READ IN PROGRAH SUPPLIVD ) INPUT DATA

@]

READ(S 1019) (FER(I)JLilléﬁh_ .=
- READ(5,1019) (MORT(1,J),J=1,66)-

9 - READ(5,1019) (HORT(2,J) J=1,66)
10 1019 FORMAT(16F5.4) :

1 READ(5,1029) (CATOI(I),I= 1 13)° , : L
12 READ (5, 1029) 1CAL(I) 1= 1, 65) ' . ' - N
13 1729 FOEMAT(13F6.1) ‘

IF APPLICABLE, REAL IN HOUSEHOLD FORMATION RATH3(1970) ANT LAZC .
FORCE_PARTICIPATION EATES FOR 1970,19480,1985 .- ... . ... "

Qo

14 KEAD(5,1019) (HOSH (I) ,I=1,11)
15 Co 83 I=1,2
16 po 83 k=1,3 .
17 READ (5, 1019) “(LABOR(I,Jd,K) ,d=1,11)
18 .83 CONTINUE

READ USER INPUT "DATA ACCGRDING IO OPTION CHOSEN- ASSUhPTION CARD,
. MIGRATION CARD(S), EASE_AGE DISTRIBUTIONS . . °

nnnn
: .

READ(S 1021) (DATA(I),I= 1,9)
1021 FORMAT (4P5.1,E5.0,4F5,1) _.
. IF (DATA (9) . EQ. 0.) GC TO 505
READ(5,1020) (TIREND(I),I=1,6)
505 TP (DATA(4),EQ.0.)> GG TQ sooq_____ e
REAC(5,1020) (MIG(I) ,L=1,66) 88 o : |

e+ o S e ——— o~ m—— 4 i % M=) cm—————— oyt 44T @ e,




25 1920 FORKAT (16FS5.1) |
26 . IF{DATA(4) .EQ.1.} GC TO 4000 el e .
27 5700 READ(5,1020) MI ' :
23 4000 IF (DATA(7).EQ.1.) GC TC 5001 .

29 READ(5,1020) ((AGE(X,J,1) ,5=1,66).171,2) . )
39 "READ(5,1020) ((AGE(X,J,1),Jd=1,66),I<4,5)
31 READ(5,1020) (({AGE(I,J,1),J=1,66),I=7,3)
32 IF (DATA(7)..EQ.0.). GC. TO 4001 = e e e e
33 5301 READ(5,1027) ((BAS(I,J),d=1,14}.1=%,2)
34 READ(5,1027) {(BAS(I,J),Jd=1,%4),I=4,5)
35 L READ(SL]OZJLH((BAS(I,J),Jé?,?é),I;7,8)_ —— e
36 1027 FORMAT (1475.1) _ : _ g
c
.C.._.....WRITE_INPUT DATA- CENSUS _BUREAU. AGE-SPECIFIC. FaRIILIT{.RAiES(SJRIE -
c S 2.7), PROGRAM CGMEUTED FERIILITY RATES, XOKTALITY RATES :
. ¢
37 4001 WRITE(6,1050) e e e e e e e
38 WRITE (6,1051) (FER(I),I=1,36)
39 LO 3% K=1,2 |
%0 _ ... IF(KeEQ.3) WRITE(6,1056) e e e d

j IF (K.EQ.2) WRITE(6,1057)
. ' WRITE {6,1053) {HORT {K,I) ,I=1,66) '

7 _ ... .31 _CONTINUE__ ..
P WRITE (6, 105u)(DATA(I),I ,9) : . - i
i WRITE(6,1060) : . a
A6 - . MRITE(6,1061) (CAL(I),I=1,65). — — —————
3. WRITE (6, 1062)(uAT01(1),I 1 13) : S :
48 R=DATA (8) , .
49 .. . .X=R&1 . e P e e
50 IF(DATA(7).:C 0. ) 6C TO 5003
51 E=1
92 . = e . R
53 500z DO 3 I= 45,N
54 -+ AGF({1,66,1)= EAS(I 1M)
55 . ;;"_“LLHJ___ —— _ - - .
56 K=5%
57 DO 3 T=1,13"
58 ... ... . D04 JzL,K. _— , —
C ' PXRFOEN . ASE AGE DISTRIBUTIQN ALLOCATION IF S0. cnoszu
: C e e e e e
59 "AGE(I,J, 1) =BAS (I, T) *CAL {J) /CATOT (T)
60 4 COhTIN“K _
51 CL=Ret e e e e e e
62 K=K +% A _ \ . :
63 3 CONTINUE R . . . N
64 .. .IF(W.E(C.8)..FQ TO 2003 S S ———— —
65 A=N+2 : '
66 N=N+3 ,
.67 .. GO TO 5002 i —— _ _
68 5303 PO 100 K=1,X
69 3000 pOo 5 1=1,8 ' ‘ )
A - _IF(I-EQ.3.0R.I.EQ. 6) GO _TO. 5 S O, SO S
71 . DO 6 J=1,65.
72 ACE(I, 67, ) =AGE(I,&7 K)+§GE(I J, K)
13 ... .6 ‘ONTINUE______".HD““._.“_._m R ——
74 5 CONTINUE ' .
C

. . - .. TOTIL “'THNIC___GRCDP DI SIRIBULIONS .. AND._C&&.U._I'E_..HIGRATIO_N___ALL_CCAIION




73" 0077 321567" :
16 . MGE(3.deE) =AGE (1, . KY+AGE (2, Ky

17 AGE(6,J,K) =AGE (4,J,K) +AGE {5,J,K) T .
H AG!(9,J,K)=AG£(7,J,K)+AGE(3,J,K) )
78 e AGE{10,d,K)=AGE(1,J,K) +AGE(4,J,2 +AGE(7,Jd,K) e e .-
33 AGE(11,J,K)=AGE(2,J,K) +AGE(5,J, 1, +AGE (8,J,K)
3% . RGE(12,J,K)=AGE{10, J K)+Ah”(11 J,K)
32 . . __ 1 conrrnue.,, . L o
c o~
C COXPUTE appaopnxnrz asz«spzc1?1c PERIILIT! nnras Lccoanxns TC CPTION uHOSEU
B3 ¢ ' IFIBXTA(B).BQ 0.) ﬁﬁ'fﬁ’SﬁB - Co
34 "DEMO(9,K)= TEEND(1‘"($(TRBND(1)-TREND(Z))/DAT&(B))*(K-1)) .
85 . _DEMO(10,X)=TREND({3) - ({(TRFND{3)=TREND(4))/DATA(B))*(K=1)) . ... . . -
86 DEMO(11,K) =TREND{5)~ {({TREND (3) - IREND(b))/DA;A(B))*(K-1)) . '
87 DO 40 M=9,11 :
88 DO _40 J=1,3€ e — et
89 FEKT (X-8 J)-(DEMO(H K)/a.i)*FnR(J) :
30 40 CONTINUEB
91  _ __IF(DATA(9).EC. 1. 1,ec 70 506 ' L
82 303 pOo 1 1=1,3 - , o : E
93 . DO 1 #=1,36 U S ‘o
9y o FERT(;,HL_jDAiA(&)/Z T)*PER{M).__ IR I
35 DEBO(I+8,K)=DATA {1} N
96 . 4" CONTINUE ~ .
97 . 506 TF({K.BQ.X) GO TO 8030 L - - -
98 D0 8 I=1,12 , N
99 DO 8 J=1,67
100 . IF‘DATktﬂ) EQe%i) GC TO. 500 oo .
101 MIGR(I,J,K)=MI*AGE (I, ,K)/AGE(12,67,K)
102 IF(DATA(Q)axu 0.) GC TO 8
103 5060 MIGR{I,J,K)=HIG (J)* (AGE (I,. LK)/AGB(12 J, x)x.- — -
104 8 CONTINUE o '
105 I=2 C - o
106 3220 suM1=0_ - -t
107 siM2=4
108 Do 9 J=15,°%5 . -
109 = IF(I.EQ. 2)m°| - - e
110 IF (I.EQ.5) M=2" R ‘
111 IF(I.BQ.8)M=3
c i e e
o ADVANCE TACH AGE GPOUE EY 1 YEAR
112 .. SUM1I=SUMT+ {AGE (I, JLK)*FERI(M J=14)%,525) _. —_— - -
113 SUM2=SUM2+ (AGE(I,J, K)*FERT(M J-14) *, u75) : )
114 9 CONTINUE ' . ' N
115 ~ AGE(I-1,1, r+.)~suu1+rIGR(1 Vo Ve K e e
116 AGE (I, 1,K+i)-<um2+nlca(1 1 K) , : - .
117 IF{I.EQ.8) GO TO 8000 . : 1 o -
118 I=I+3 ”~ _“_____.' o —
119 ‘Go To 8020
120 8700 pOo 10 I=1,8 - :
121 IF(I.EQ»3.0R.I,.EQ. 6) GO _TO. A0 o e ——————
122 IF(I.EQ.1.0R.I.EQ.U. CR.I.EQ.7) M=1
123 LF (I.EQ.2.0F.I.EQ.5.CR. I, E.8) ¥=2
124 Do 11 Jd=1,64 . _ e e =
125 AGZ(I,J+1, K+1)=AGE (I, J K)*MORL(M J) +MIGR (I,d,K)
124 11 CONTINUE
12 ~ AGE(I,66,K¥+T1)Y=AGE(I,65, K)*HORT(M bS)+AbE(I 66, K) *tORT (M, 66)+dIbR(I
- 1,66,K)

J0




128 10 CONTINUE

129 100 CONTINUE. . _ ; . -
130 8090 Do 101 k=1,X :
131 DO 12 1=1,12
- - C S e .
C TOTAL AGE DISTRIEUTION PRY 5 YEAR AGE GROUP
C
132 AGE5Y (I,14,K)=AGE (I, 66,K). .
133 J=1
134 no12u-113, s : .o
135 .. . . . AGESY(I,M;K)=AGE(I,J, xj+AGE(I J+1 K)+AGE(I,J+2,K)#AGE(I,d+3,K) +AGE . . _
1(I,d+4,K) ) S
196 J=J+5 ' ' ‘
137 . ... .12 CONTINUE.- ' SN e
138 DO 14 I=1,12
139 DO 14 M=1,14"
1o AGE3](I,15,K) =AGESY (I,15,K) +AGESY (I, M,K) — e e —il
141 14 CONTINUE N
142 DO 13 1=10,12 : o
3 _..bo. 13“n_JL1, ) . — -
144 - © AGESY (I+3,M,K)= AGESY(I ¥, K)/AGBSY(I 15, x) :
145 13 CONTINUR. N -t '
146 101, CONTINUE. _ _ _ . _ . _. '.u_"" e . |
147 DO 102 K=1,X ,
c , )
eono. € COMPUTE DE&OG.BJ\FHIQ_jS.‘ILMATES - : e .
c : . —
148 DEMO(1 K+1)= AGE(12 67 K¢1) - AuE(12 67,K)
149 ... D08y I=N0, 01 . S S
150 _ DO 84 J=1, 66 .
151 DEMO (3, K+1) =DEMO (3, K+1)+AGB(I J, K)*(1.-MORT(;-9,J))
A52 . . 84 _CONTINUE - e e e =+ e -
153 Lo 20 J=15,50 : N
154 : DEMO (5,K) = DEHO(S K) +AGE (11,J,K) - ' . -, :
155 20 CONTINUE ;. A —e
156 DEXO (2,K+1) =AGE (12, 1,x+1)-nrca(12,1 x) o
157 Lo 21 J=1,18 . .
158 _ DEKO (6,K) —Djmc 16.-K)*AGEL‘2.J K) —-
158 21 COVTINUE
160 E40(7,K) =AGE(12, 67,K) -DZHO (6, K)
do61 SUM 0. ... e e s e m e e e e
162 DO 22 g= 1 66
163 : Sud= sua+auz(12 J,K)* (J- 1)
164 22 CONTINUZ e e e
165 ' DEMO (8, K) =SUM/AGE (12,67,K)
166 DEO(4,K+1)=MIGR (1,67, K)+HIGR(2 67, K)+uxcu(u 67 K)+HIGR(5 €7,K) +H4I
- . 1GR(7,67,K)_+FICR.(8, 67 K) : —- e
167 102 cour‘uun
168 IF (DATA (6) «EQ.1.) GC TO 6000
.C R ' I e i et et e e o
C PRINT OUT DETAILED RESULTS
o . “y
169 . .DO.103_K=.1,X —— — - — -
170 S=CATA (J) +K-1. S
171 WRITE(5,1000) S ! .
172 __ WRITE(6,1001) : — . e
173 : ¥RITZ(6,1002)
174 Bo 75 1=1,15
175 ... IF(I.EQ,1)_WRITE(S6, 2050) e a e o -
1770 IF (I.EQ.4) WRITE (6,2051) . ' g
ERIC _ - Il




177
178
179
180

181
182

183
184
185
186
87
188
183
190
191

192 -
193

194
195

196

197
198

199

200
201

202 °

203
204

295
206
207

. IF(I.EQe10).  WRITE(6,2055).. —— e
IP(I.EQ.13) WRITE(6,2056)

IP(I.EQ.1.0R.I.,EQ. 4, CR.I.E0e7.0R:I. EQ. 10) dR;TE(6 2053)(AG‘5Y(I J,
VK) ,d=1,15) e ——. e e e e e e e .

IF(I.EQ.240OR.I.EQ.5.CR. I.EQ.8.0R.I.EY.11} WRITE (6, 2054) (AGESY (I, 3,
1K) ,3=1,15)

C
_C.
¢

75

. WRITE(6,2058) (AGESY.(13,J,K) ,J=1,150__ "~ .
 WRITE(6,2060) (AGESY (15, J,K),Jd=1,15)

1IF(I EQL3 OR. lL_Q;Q;QRLIuEQLE.OB I.EQ. JZL_dRITE(6,205])(AGESY(I J,.. .-
K),Jd=1,15) -
CONTINUE

WRITE(6,2059) (AGES5Y(14,J,K) ,J=1,15)
WRITE(6,1010)

PR

79

__WRITE(6,2020)

WRITE(6,1011) . .- . - e
WRITE(6,1012) (DEMCIL,K) , I=1,11) o | N

WRITE (6, 2022)

INT OU __uuwlﬂﬂlausz ' e e

DO 79 1=1,100
_C(1}=1
CONTINUE
no 80 J=1,14
= (AGESY (15,4 ,K)1%€00

80

2020

2021

2022
2023

. 2025

103

12050

208 e

209
210
211
212
213
214
215
216
217
218
219

220
221
222
223

C
C

~

[

2051
2052
2053
2054
2055

2956

2057
2058
2059
2260

 WRITE(6,1002)

PR

6300

HRITE(6 2021)J (c(y) ,N=1, L) T
CONTINUE ‘
_ WKITE(6,2023) _  __
WRITE(6,2025) , .
FORMAT (*1','-',30X,'GRAFHICAL REPRESENTATION OF AGE DISTRIEUTION')
EORMAT('0? ,10X,12,3X,10011)
FORMAT ('-','AGE GRCUES') o :
FORMAT (*-',26X,'2',11X, 'u',11x,'6' 11x,'8',11x,'1o- 11%X,%12,11X%,"
114" 11x,'16') _ I
FORMAT( 0',50X,*PERCENT. OF TOTAL POPULATION')
CONTINUEB
FORMAT ('-' ,13X,'WHITE?)
FORMAT ('-*, 13X, 'BLACK!)
FORMAT (*-',8X,'SPAN. SUR.');
FORMAT (' 3,1ux,'nA1£' 7X,14F6, 1,?10 1)
FORMAT (' *,12X,'FEHALE", 7x ,14F6.1,F10.1)
foauAT('-',13x,'r01AL ) '
FORMAT (*-',11X,'PERCENT")
FORMAT (70V,13%,'TOTAL', 7X, 14F6.1,F10. 1) .
FORMAT (* ',14X%X,*MALE?, 7x 1uF6 3,F10.3)
FCRMAT (* *,12X,'FEFALZ? ,13.192§,3LEJO-31“"'“Mu-“n___wm_w_w_ﬂ_"m._.
FORMAT ('0°, 1’X,'TOTAL' 7X,14F6.3,F10.3) . . ‘
WRITE (6, 1o1a) -

wre s e st bmm memee e = S as m s miam e e e S S A ———— - 1

INT OUT SUMMARY RESULTS

DO 104 K=1,%
S=DATA (5) +K-1.

. WRITE (6,1015)S,. (AGESY§12 J,K) (J=1,15)

104

CONTINUE .

-~

3 MATICNS AND LABOR FORCE PARTICIPATION

92
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224 DO 150 K=1,X

225 DO 150 J=1,11 _ S —_—
226 HH (J, K)-AGE=!(12 J+3 K)*HOSH(J)
227 HH (12,K) =Hd (12, K)fHH(J K)
228 150 CONTINUE . _ . ——r - _ - - —
229 DO 153 K=1,3
230 IF (K.EQ.1) H=' - =
231 . IR KR EQe Y M=
232 . IF (K.EQ. 3) M=16 o
233 . DO 152 I1=1,2- T
234 . __LFP(I, l.KL.(AGESY(I 4,4).=AGE(I, ]6,H)L!LABOR(I _
235 DO 151 J=2,17
236 LFP(I,J,K)= AGESY(I J+3 H)*LABOR(I J,K)
237 _ 151,CONTINUB“_ B _ —_— -
238 152 CONTINUE C
239 DO 154 1I=1,2
249 --.. DO_154 J=1,11_ S e e e e e e e
241 LFP(I,12,K) = =LFP(I, 12 k)*LFP(I J,K)
242 154 CONTINUE _
243 . DO_153_4J=1,12 = : ] e
244 LF ‘3,J,K)=1FE(1,4, K)fLEP(Z J, Ky - _ . -t
245 153 COwn < INUE T -
- € ) e
C WRITE ESTIMAiED HOUSEHOLD poxua¢xous AND ESTIMATED LABGCR FCECE
C PARTICIPATICN FOR SELECTED YEZARS. . : :

: C . . .- . . —
246 WRITE (6,2005) o B

247 .- WRITE(6,1002) ' : : : o
248 ... ..DO 200_K=1,x__ _ S TR —— e
249 §= DATA(S)fK 1
259 ‘ A=0. - .
251 . ______WRITE(S, 1QJ§)S A,ALR, (HH(J K) J=1, 12) -
252 200 .CONTINUE ' RN .
253 . WRITE(S, 2005) ,‘ _
2548 . .  WRITE(6,1002)__ _ . —
255 WRITE(6,2007) ((LFP(3,J,K) ,d71, 14) K=1,3)

256 2005 FCREAT (¥1°¢ ,v-¢ ZSX,'ERCJECTED NUMBER OP HOUS EHOLDS BASED CN HOUSEH

. ... ... dowd HEADSHIE EFATES=-1970") —— o -

257 2006 FORMAT(*1%,°'-',40X,'ESTINATED TOTAL- LABOR FORCE FOR SELECT!B !EARS
1)

258 2007 FORHAT('-',11X,'1975' 28X, 11Fb 1,F10.,1/%0°, 11X,'19803¢281,JJ25.1,‘
1F10.1/°0°*,11X,'198¢5"',28X,11F6. 1, F10 1) ' , .

259 1014 FORMAT(*1°, 7X,'bUMH\RY TOTAL:')

260 . 1015 FOFﬂAT([D',QX I4,32X,14F6,1,F10.1) . ... ... e e e e o i ot < e
261 1500 "FORMAT(*1*,'~-? UOX,'AG’ STRUCTURE BY 5 YZAR. AGE GROUP FOR ,IU)_
262 1001 FORMAT(*-',*-',10X,*'CATEGCRY", 55X, 'AGE GdOUPS )

263 1702 FOnhAT('O',27X,1LIt§L,3x,'5 -94,1X,
2 110-14%,1X,915-197,, 1X, 0 20-247 , 1%, '
3125-297,1x,130-34¢,1%,35-39¢, 1X,° 40-uu? 1%, 145~ ag' 1x,-so~su-,1x, :

. .. .. . . l5s- 59'.1x__§g-a§1,11,_§r _64%,5%, Y TOTAL") e

264 1010 FORMAT('-' -1 uax,-nvnocaApnIc ESTIHATES') ' T

265 1012 "FGRUAT (*=7, 11 (F11. 1)) e

266 . _ 1911 _FORMAT(!=' ,49X,*CHILLC='/"'_ ,QBX,LBEARINu ,2(6X,1TOTAL L,ux,'AVnRAG...
12‘ 9x,'FEhTILITY RATES /" L +3X,"INCREASE' ,5X,'BIKTHS',5X, *LEATHSY,
22x,'HIGRKTION' 4X,'FEMALESY, 3x,'JUV-NIuE',6x,'ADULT',GX,'AGB' 6x,~

L 3'“HLIE';6XJ°BIACK'J1X.'SPAN-SQR;')

267 1050 FORMAT (40X ,'INPUT CATA FOR POPULATION PROJECTICN PECGRAN')

268 1051 FORHAT(SX YCENSUS BURZAU AGE-*/2X,'SPECIFIC FERTILITY RATES'/1OX,

: ... . 1'BY AGE (14 = 49)',5X,14F7.4,2 (/31X,148T.4)) _. ——

Q . 1053 FOEMAT(BX,'C NSUS BURERU MORTALI¢!'/JX,'RATES BY AGE(O - GI 65)'

B SOOI © k> TN e e e




m em emmemiin eme ml e g esmeime 4 e e m s e Mmesr e memieen e e s m—— ——

1X,14F7. 4,2 (/31X,16EF7.4))

210 ____ 1054 .FORMAT('=*,6X,'DATA FROM ASSU4PTION'/23X,'CARD',U4X,14F7,1) o oo oo
271 1057 PORMAT('-?,19X,"FENMALE!) : . .

272 1056 FORMAT (*~',21X,'MALE") o . _ .
213 1060 PORMAT('=-*,'-*,25%,' EXPRANSQUS INPUT. .CATA_FOR_PRCGRAM VALICATION') _.._.
275 - 1062 FORMAT(*'~-',20X,'CATCI',5X,14F7.1) -
276 sTOP . e e e e e i
277 END
— ] e -
94
»
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FIGURE A-2
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FIGURE A-2

PROGRAM SUPPLIED DATA (CONTINUED)

- Female labor force participation rates for 1985.
- Malk labor force participation rates for 1985.
- Female labor force participation rates for 1980. By age groups 16-19,
- Male labor force participation rates for 1980. : 20-24, 25-29, . . .,
- Female labor force participation rates for 1975. - 60-64, and > 64.
.~ Male labor force participation rates for 1975.
- Household headship rates for 1970 (age groups 15- 19, 20-24, . . ., 60-64, and > 64).

}(alifornia population (1970) by single year of age < 65.
-~

t California population (1970) 5 year age group totals < 65.

emale survival rates by single vear of age < 65 and 1 value for > 64.

i

}Male survival rates by single year of age < 65 and 1 value for > 64.
lCensus Bureau age-specific fertility rates for the 2.7 ultimate fertility level.
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age specific fertility rates for each race.*

There are a number of program options available to the user.
For example, columns 18-20 allow the user to choose between two types
of migration allocations. If a 0.0 is inserted in these columns, the
user can speéify one total migration figure. This total yearly figure
is allocated by the program to each racial and age group according to
its current sharz of the total population. If the user feels that
certain age groups are over represented in net migration, he or she may
ingertal.0 in columns 18-20. 1If this is the case, the program will
look for 66 migration values: 1, 1-64 by single years, and >64. These
age gioup figureq will be allocated among the various races according to
their share of the total population.

Columns 21-25'require the date of the base data population
figures b& the user. For example, if population figures from the 1970
census are used, fhe correct number to be inserted would be 1970.,

A choice of output form is also provided. If the user desires
the.detailed'output shown in Taﬁles 13-15 (pp. 58-60), a 0.0 is inserted
into'colﬁmns 28-30. A 1.0 in these colums reduces the output to that in
Figure A-3.

As menﬁioned, the program requires base population data for 66
age groups: 1l year old, 1-64 by siﬁgle year of age, and >64 years old.
If this data is available, a 0.0 should be put in columns 33-35. Often
for local areas, age data is available by 5 year age groups only. If
this is the case, insert a 1.0 in columns 33-35 and 14 values for base

population in the appropriate place. The 14 values should correspond

*The computation method is shown on page 55,
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1970
1971
1912
1973
1974
1975

- FIGURE A-3
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SUMMARY QUTPUT

<3__ 39 10-16 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 > 64 Total
01,3 233.6 2617 28,1 178.9 1673 1709 1527 1497 178.9 125.0 107.5 %1 241.0  2516.7
ULO 25.0 2643 24,5 1953 1847 1704 154.6 150.7 150.8 130.6 110.6 95.7 246.0  2555.9
U3.7 2351 25,6 210 2046 18.1 176.0 1577 15L5 150.4 13%6.8 112.8 977 2510  2592.0
20T 265 5.4 256.9 215.9 1865 1828 1617 152.6 150.7 1417 1153 9.5 2567  2626.8

- 2Ll 216.2 263.0 2617 229.3 1837 188.1 167.3 1540 149.9 146.0 1160 1017 262.3  265.3
203.0 21,7 779.8 2678 242.9 182.3 190.8 173.9 1547 150.6 148.2 122.5 102.9 269.3  2680.5



to the 13 five year age groups less than 65 years of age and the greater
than 65 age group. The program will then take each five year block and
allocate it to the individual years according to the proportions observed
in the 1970 California census.*

In columns 38-40 the user inserts the number of years desired in
the projection procedure. TFor example, if 20 years into the future is
the desired number, then 20.0 is inserted in columns 38-40. Presently,
the program is set up to handle a maximum of 20 years.

If the user prefers to utiiize trended fertility rates (as was
done for the Santa Barbara County lower bound projection), a 1.0 should
be placed in columns 43-45. In this case, the computer will ignore any
fertility rate information contained in the first 15 columns of the
assumption duta card. Instead, the computer will look for an additional
data card {trend card) immediately following the assumption data card.
This trend card contains the initial and ending fertility rates for
each population group. Figure A-4 shows the trend card for the lower
bound Santa Barbara County projection. This card tells the computer to
allow the fertility rate for white women to fall, over the projection
period, from 2.2 to 1.3.** Similarly, the fertility rate for Spanish
surname women falls from 3.7 to 2.2 over the five year projection period.
As th_e black population was not included in the projection, columns 11-20
.are left blank. If the user prefers to ignore any trends in fertility

rates, then a 0.0 should be placed in columns 43-45 and the trend card

*The allocation scheme has been previously described in the body of the report.
*%Note that these fertility rates are also allocated 3 columns each, end on a

¢olumn number divisible by 5, and have a decimal point in the middle of each
3 column block.
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FIGURE A~4
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should be ommitted., It is important to note the placement of each number.

The next set of card(s) provides the program with the necessary
annual migration data. If there is a 0.0 in columns 18-20, then a total
migration figure Should be specified (right justified) in the first five
columns of this card.* For eXample, the number 50.1 might represent an
anﬁual total migration of 50,100. This is the only migration card needed
if a 0.0 is specified on the asgumption card. On the other hand, if a 1.0
is specified in columns 18-20, then 66.specific migration values for each
age <65 and one value for the popuiation >64 must be printed on 5 data
cards with 5 columg for each value.

The next set of data is the base population figures. If a 0.0

is in columns 33-35, the user must input 66 base population values for

*A decimal point must be included in column 4 of each 5 column block for
both options and for both migration and base data figures.
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each sexual aund ethnic group. Each age group has 5 columns including 1
space to the righg of the decimal point. For example, 14.8 in the first
five column block of the first data card in this group will be read as

the number of individuals less than 1 year of age for white males. In this
case, the number might stand for 14,800.

If a 1.0 has been inserted into columns 33-35, the user need only
supply 13 population values for the previously described five year age
groups <65 and a value for the pcpulation >64. Each of these values are
aleo allocated 5 columns with the decimal point in column 4 of each 5
column block.

In either of the above cases, base data should be supplied for
each sex and racial group. If the analyst is not interested in disaggrega-
ting the racial groups, blank cards must be put in the data deck. For
example, suppASe the analyst is only interested in.projecting the white
and Spanish surname population and a 1.0 is specified iﬁ columns 33-35
of the assumption card. In this case, the sequence for the base population
cards would be the following: two data cards, each with 14 values, corres-
ponding to the white male and white female population distributions; two
blank cards for the excluded black male and female distributions; and two
final cards, with 14 values each, corresponding to the Spanish surname male
and female population distributions.

Figure A-5 shows the user inserted data cards corresponding to the
Santa Barbara Codnty lower bound projection. Note carefully the placement
and descriptions of all numbers. The above instructions should be sufficient
to get the program working. However, any qualified programmer should be

able to assist in technical or methodological problems.
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FIGURE A-5

USER INSERTED DATA CARDS
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FIGURE A-5

USER INSERTED DATA CARDS (CONTINUED)

Spanish surname female population by 5 year age groups < 65 and 1 value for > 64.
Spanish surname male population by 5 year age groups < 65 and 1 value for > 64.
Black female population by 5 year age groups < 65 and 1 value for > 64.

Black male population by 5 year age groups < 65 and 1 value for > 64.

White female population by 5 year age groups < 65 and 1 value for > 64.

White male population by 5 year age groups < 65 and 1 value for > 64.

Estimated total annual migration.
Fertility rate trends: White women ~ 2.2 to 1.3. over projection period.
Black women - ommitted.
Spanish surname women - 3.7 to 2.2 over projection period.
Assumption data card.
- Ultimate fertility rate for White women.
- Ultimate fertility rate for Black women. Ignored due to 1.0 in columns 43-45.
- Ultimate fertility rate for Spanish surname women.
- Migration allocation choice: 0.0 allows specification of a single migration value.
- Date of base population data.
- Choice of output: 0.0 produces detailed output.
- Age group allocation: 1.0 allows base data to be specified by 5 year age groups
< 65 and 1 value for > 64.
- Number of projection years.
~Fertility rate trends: 1.0 tells program to ignore columns 1-15 of assumption data
card and instead look for a trend card to follow immediately.
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FOOTNOTES

1) U.S. Bureau of the Census, Current Population Reports, Series P-25,
No. 601, "Projections of the Population of the United States: 1975 to 2050,"
Washington, D.C., 1975. p. 24.

2) Ibid., p.1.
3) U.S. Bureau of the Census, Current Population Reports, Series P-25,

No. 614, "Estimates of the Population of the United States, by Age, Sex,
and Race: 1970 to 1975," Washington, D.C., 1975. p. 4.

4) U.S. Bﬁreau of the Census, Statistical Abstract of the U.S.: 1974,
Washington, D.C., 1974. .

5) Op. Cit., Current Population Reports, Series P-25, No. 601, p.23.
6) Ibid., p.22

7) Ibid., p.22.

8) H. Fox, Population Forecasts and their Implications for Public Policy,
(General Research Corp.: 1974) p. 16.

9) Population Research Unit: California, Population Estimates for
California Counties, Report 75 E-2. p. 1.
10)  california Department of Finance, Population Projections for Cali-
fornia Counties 1975-2020. Report 74 P-2. p.4.
11) Ibid., p. 3.
12) Op. Cit., Population Research Unit: California, p.l.
13) Ventura County Environmental Resource Agency, Population, No. 50

(1975) p.1. '

. 14) U.S. Bureau of the Census, Current Population Repofts, Series P-20,
No. 277, "Fertility Expectations of American Women: June 1974," Washington,
D.C., 1975.

15) Op. Cit., Population Research Unit: California, pP.2.

16) Thomas Marcin, The Effects of Declining Population Growth on the
Demand for Housing, U.S. Deparment- of Agriculture (St. Paul, Minn., 1974)
p.3.
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17) H. Bx. Private correspondence to Santa Barbara County Subervisor
R. Kallman.

18) Telephone call to San Bernadino County Planning Department.
19) U.S. Bureau of the Census, Current Population Reports, Series P-25,

No. 614, "Estimates of the Population of the United States, by Age, Sex,
and Race: 1970 to 1975", U.S. Government Printing Office, Washington, D.C.,
1975. p.125.

20) Santa Barbara News-Press (Santa Barbara, Ca.) 25 January 1970, p. E-l.
21) Ibid., p. E-5.
22) Forecasting Occupational Opportunities: Quantitative Procedures

and a Case Study of Santa Barbara County, General Research Corporation.
(Santa Barbara, California), 1972.

23) Population Research Unit: California, Provisional Projections of
California Counties to 2000, (Sept. 15, 1971).

106

92



BIBLIOGRAPHY

- Area Manpower Review: Santa Barbara SMSA, California Employment Develop-
ment Department, 1972.

Area Wage Survey: Santa Barbara County, U.S. Department of Labor, 1970.

California Statistical Abstract: 1972. Sacramento: 1973.

The Costs of Sprawl. Chicago: Real Estate Research Corp., 1974.

Driver License Address Changes. Sacramento: Department of Motor Vehicles,
1970-74.

First Count Summary Data 1975 Special Census Ventura County. Ventura:
Environmental Resources Agency, 1975.

Forecasting Occupational Occupational ortunities: titative Proce-
dures and a Case Study of Santa Barbara County, General Research
Corporation. (Santa Barbara, Ca.), 1972.

Fox, Harry. A Look at Population Growth Projections for the United States

and the State of California. Santa Barbara: General Research Corp.,
1975.

Fox, Harry. Population Forecasts and their Implications for Public Policy
Santa Barbara: General Research Corp., 1974,

Glick, Paul. Some Recent Changes in American Families. U.S. Bureau of the
Census (Series P-23, No. 52),

Haase and Associates. Draft Environmental Impact Report. Santa Barbara: 1975.

"How the Changing Age Mix Changes Markets » Business Week,(January 1z, 1976)
74-78.

Jones, Mary. A Municipal Tax Revenue Forecasting Model: The City of San
_Buenaventura, A Case Study. Santa Barbara: University of California
'Research Reports in Public Policy, No. 4, 1975.

Marcin, Thomas. The Effects of Declining Population Growth on the Demand
for Housing. U.S. Department of Agriculture. Report NC-11, 1974.

Population. Ventura: Ventura County Environmental Resource Agency, 1975.

Population Estimates for Californmia Counties. Sacramento: Population
Research Unit, 1975.

107

93



Population Projections for California Counties 1975-2020. Sacramento
Department of Finance, 1974. :

Provisional Projections of California Counties to 2000. Sacramento:
Population Research Unit, Sept. 15, 1971.

San Bernadino County 1975 Special Census Official Count. Private correspon-
dence.

Santa Barbara County Special Census: 1975 (Preliminary Results). Private
correspondence.

Santa Barbara News-Press (Santa Barbara, Ca.), 25 ﬁanuary 1976, p. D-1.

Santa Barbara News-Press (Santa Barbara, Ca.), 25 January 1970, Section E.

Santa Barbara County 1974 Birth Data by Census Tract. Santa Barbara County
Schools Office. Private correspondence.

Student Enrollment. Santa Barbara:iEq;ima'as from the Office of the President,
University of California, 1974.

U.S. Bureau of the Census, Current Population Reports, Series P-20, No. 271,
"Households and Families, by Type: March 1974", U.S. Government
Printing Office, Washington, D.C., 1974. '

U.S. Bureau of the Census, Current Population Reports, Series P-20, No. 271,
"Marital Status and Living Arrangements: March 1974", U.S. Government
Printing Office, Washington, D.C., 1974,

U.S. Bureau of the Census, Current Population Reports, Series P-20, No. 276,
"Household and Family Characteristics: March 1974'", U.S. Government
Printing Office, Washington, D.C., 1975.

i‘A- .

U.S. Bureau of the Census, Current Population Reports, Series P-20, No. 277,
"Fertility Expectations of American Women: June 1974", U.S. Government
Printing Office, Washington, D.C., 1975.

&

U.S. Bureau of the Census, Current Population Reports, Series P-20, No. 279,
"Population Profile of the United States: 1974", U.S. Government
Printing Office, Washington, D.C., 1975.

U.S. Bureau of the Census, Current Population Reports, Series P-20, No. 287,
"Marital Status and Living Arrangements; March 1975", U.S. Government
Printing Office, Washington, D.C., 1975. ’

U.S. Bureau of the Census, Current Pqpulnfion Reports, Series P-25, No. 550,
"Population Estimates and Projectivns", U.S. Government Printing
Office, Washington, D.C., 1975.

U.S. Bureau of the Census, Current Population Reports, Series P-25, No. 613,
"Illustrative Projections of First Births for the United States: 1975
to 2000", U.S. Government Printing Office, Washington, D.C., 1975.

108

94




U.S.

U.S.

U.S.

U.S.

U.S.

U.S.

Bureau of the Census, Current Population Reports, Series P-25, No. 614,
"Estimates of the Population of the United States, by Age, Sex, and
Race: 1970 to 1975", U.S. Government Printing Office, Washington,
D.C., 1975.

Bureau of the Census, Current Population Reports, Series P-25, No. 601,
"Projections of the Population of the United States: 1975 to 2050",
U.S. Government Printing Office, Washington, D.C., 1975.

Bureau of the Census, Statistical Abstract of the U.S.: 1974, U.S.
Government Printing Office, Washington, D.C., 1974.

Bureau of the Census, U.S. Censuses of the Population and Housing: 1960,
"Santa Barbara, Calif. SMSA".

Bureau of the Census, General Characteristics of the Population: 1970,
"Santa Barbara, Calif. SMSA".

Bureau of the Census, General Population Characteristics: 1970,
"California".

(99

95



