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_ ABSTRACT

Crosé—sectionél'datafdescribing capital, labor, geograph-
die, infrastructure and amenity variables associated with a éample
of 20 Arizona communities were used to form a produection function
for the small town. Linear—regreéSiQn analysis was'used to esti-
mafe the terms in the prOducinn function. = The production output
was selected to be per capita income of town residents, br alter-~
nativalyAthenpefcentage of town residents‘ab0ve%the"§0verty lev-
»el; The model predieted-over.95%.of’the‘observed sémple variance
in all cases analyzed. | | .

rTﬁe percentage:of the wdrkforcé having graduated from
high school was‘found to be.the most signifiéant predictor of
both.periéapita-income and'percehﬁagebabove poverty. Various
.termsrrelated to the prbvisiOn of certain 10cal'amenitiesf§ﬁch as
a golf course,‘a coﬁmunity of»state coilege also were significant
and contributed positivelyrto iﬁprbving ldcal weliébeing. ~Othér
signifidant terms were related fo the community’s'éharé of in-
dustrial and utility property, tﬁe occupational class of the
wprkforce and the .local share of state and federal governmeﬁt
workéré.: | | o |

1Q'Thé results aré compared Witﬁ current ruréi;déVelopment

_policy’and many differences, along with some agfeemehts, are
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found. It is concluded that the model needs additional refine-
ment and an expanded data base, but that the approaéh.has merit

~in re-~looking at current development policies.



CHAPTER 1
TNTRODUCTTON

’This'study had; as itsrprimary goal, a.better understand-
ing'of the factors which may cohtribute to improuing’thereconomic
vitality of small to medium size Arizona communities. By focus—
1ng on dlfferences between these communities, it was hoped that
some COmmon factors wh1ch are correlated with these dlfferences
could be establ;shed and a more structured approach.to an under-
standing of possible causes could be taken. |

| A secondary goal'of the study was to develouian'analyticai
framework, or model, which coulddbe used to show the interrela—
-tionship of those factors which are associated with.theieconomic
vitality of communities andrwhich'might then be used tO-ouantita—
tively predlct the result of changes in these factors. As will
be dlscussed later, the rural communlty was v1ewed as a produc1ng
firm so that the well—establlshed theory of productlon functions
could be applied to its_per_formanceT Regression analysis method-
ology‘was used on typical cross-sectional "output” and "input™
data to determlne terms of the productlon functlon |

The general analy51s method used 1nvolves thedspeclflca-

tion of»the class1cal‘Cobb-Douglasrproductlon functlon, the terms
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- of which are derived from a linear-regression analysis of cross-

~sectional data obtained from a sample of Arizona cities. . The

-Stafistical Package for tbQ SQcial SciengesICSPSS) (Nie et al.
1875) computer program was ﬁséd for the,regression analysiéQ
Cross~sectional data sourcesvincluded'the U. S. Bureau of the
.Census (1971, l972).c©vering'hoqsing4and population,-the‘Annualvr

Report Qf the State»Superintendent_of_Publiq Instru¢tion'(8hofé

'stall,l969),_Abstract of the Assessment Rplls’by:the Arizona De-

partment of Revenue (1972), Community Profiles by the Arizona

Office of Economlc Plannlng and Development (1972), and varlous

: mlscellaneous sources: 1nclud1ng The Arlzona Blue Book (Arlzona

State lerary Assoc1at10n,l97l), highway maps,and tourist-
“brochures. | .

A:recent'paper~by'Ayer and Weidman (1976) preéented re-
sults of this.work from a somewhat differentlperspective;' Thé
‘ Ayer and'Wéidﬁén papef discusséd.small'town vitaiity.from an
.economic vieWpoint. This theses expénds that,Viewpoint;to in-
clude some nonecdhomic factofs of interest to urban plannefs.
~ Also, the focuquf this analysis is the individual living in the
ACOmmunity,_not the cOmmuhity itself. That is, quantities such»asv
per capita'ihcome and”fhé percéhtage.of iﬁdi&iduéls living below
'theApoverty'level‘aré»used as measures:offtOWn'vitality--th ag-

gregate measures such as town income or population growth rate.



CHAPTER 2
METHODOLOGY -

As mentioned earlier, the unit of analysis isrthe small
to medium size Arizona community.  The two measufes of community
well—being'Whiqh were chosen were thefper capita:incohe'ofvresi—
dents (obtaihéd by dividing the total -income of all persons re-

ceived in the form of wages, saiaries, dividends,vetc,;’by
thévnumbér;of residénts) and the percentage‘of,indi&idualé ii&—
ing above fhe poverty 1evel>(és défined in the .U. S. Bureau of
theVCensus 197154 _Cross-sectional~data were ﬁsed rather.thén
time series data. MuCh of the most valuable information about
cohmunities is.contained in theidecennial'census and fhe rapid
growth ahd changing conditions in many communities are such that
only the-l97050enSus data werg.consideréd usefulffor aﬁalytiéal_
- purposes . Ideally, we would haVe‘time series data on a'large
number of communities to formulaté andvteét our hypothésis. With
onlyrcross—sectional data, available at essentially oné pdint in
time, the tésting of the theory becomes difficult. The data set
"was not large enough to permit breaking the totélAset into two
sub—setsiso that a theoryxéould be de&éloped with one ‘and then

testedfbn the" second sub-set.  This point,will be further



discussed in a-later section where the significance of the re-

sults will be estimated.

‘The City aslafProdueing ﬁnit

It is plausible to view.the'city as a oroducing firm.
Several'authors have already done so (Haurin and Tolley 1972,

- Tolley 1969, Alonso 1971) Central to the concept is the assump-
‘tion that leakages are small That 1s the city can . be v1ewed as
-a produCing firm which combines a mlxture of capital labor and
;entrepreneurial/managerialrinputs to produce an output. In terms'
of the producing firm, the:city acts_toicombine inputs lof physi-

'vcal and human resources, under the direction of the managerial/

: goternmental structure, in order to-produce an output whichlis,'

‘the total income received by its residents.

This study is concerned with understanding communities,
not'regions. Hence, it must be assumed“that the/gommunity’s.re—
sources go only towand‘the welfare'of~it3nresidents If the com-
munity is a "bedroom community " oan. industrial suburb, or has a
jrsymbiotic relationship w1th another City, the analy31s may give
“ false results. A related problem-ex1sts'where a substantial num-
ber of residentsvliVe on incomes:derived.ffom investments in
other areas. -Wealthy'netinement'communities are the best examole,
- No way was devised to measure, or to account for transfer pay-
.;ments in this analy31s
Por many nonmetropolitan communities in Arizona and other

: western states, where separations are large this assumption of



independence is somewhat valid. But for metropolitan areas, at
least, the appropriate unit of.énalysis,Should be the éntire
metropolitah region or urbaﬁized area. As will be discussed
-'later, the data base (i.e., sample size) for the analy81s was so
small that,llttle‘attempt was made to.carefully'preselect cities
which were inclﬁded in the sample that was'analyzed,' A pbssibly
ifruitful‘avenue for a follow-up study would berto'éombine some
of the smaller communities into sub—cbunty funétionaiveconoﬁic_

areas and then to analyze these areas as independent units.

»The_Cbe4Douglas,Productioanunction"

The usual form of this production'funCtion, as originally
advanced by Douglas (1948), is -given by:
0= AK L

~where O is the output per unit time

is the capital input per unit time

'is the labor input per unit time

is a constant having dimension units and containing
such factors as managerial skill, and :

‘@tand B .are the elasticities of" capltal and labor,
respectlvely. ,

=R

Returns to scale are given by summing ¢ and 8, If (@+5)?l, the
returns to seale are positive and growth in each of the input
factors will result in growth in the output.. -

Transformatlons Needed to Use
Regre351on Analysis

Regre551on ana1y51s was chosen as the manner in Wthh the

- terms in the production function would be derlved .Thls type of



analysis allows bnly linear forms of the independent:vafiables.
v That is; the estimated,equation'is of(the-form: |
v =By + ByXy + BoXo + . . . BX, + R
-where Y is calied'the depehdent variable
X's are the "independent™ variables
Ag through R, are the estimated parameters,
Engs the residualror.error-term.
The standard CobbéDouglas production fﬁnction is trans-
- formed into linear form by taking-iogarithms'(td any base) of
' both'sides.so that the cléssical eqﬁation:'
| 0 = m®1f | |
s transforhed into: -
'log”O = log A + @ log K + B log L.
- The quantities log A, % and B are now estimated by ordinary.least

squares. regression.

Choice of Output Variables

- Por this study,fper capita inéome»and the~number of peo-
ple above the poverty level‘weré'chosen as the output dr‘depén—
dent variables. 'These»variables are related but éré not proxies
as will be seen later.. Per capité income Waé used as an output.
variable ‘because it'was-conéidered'that it best‘represénted a
quantifiable measure of people's wéll—being and because it is a
-ppbky[for the value added to.thé output dfhagcommuhity-by-use»of.
the-input factors.i Higher per capita income meahs.higher pur-
chasing]power for people.(when-the costAof livipg_is constant),‘

~-and an increased - ability for them to control theif own déstiny



and make_their'cwn_decisions.about how to'spendrtheir surplué,
cher incomé quantities wére considered and discarded,,‘
| Among these were: | |
 '"family-income"--féltvto be tooasensifive ﬁo ﬁumber of work-
‘ ~ers in the_family and-too insensitive to differences in

family size

"per capita income of work force population®--felt to be too
' insensitive to family size requirements

.”incdme of families and unrelated individuéls”~—a great dif-
Terence exists in the needs and apparent incomes of fami-. .
lies and individuals living alone.

Per capita income, since it is computed byxdividing the total

- value of wages and salariesvreceived,by all wofkers in the city
.by'théAtota;fcity,population,'was felt to:bést measure the eco-'
" nomic wéll-béing of the‘averagé city reéideﬁt.

..Because.per cépita_iﬁcome'doesvndt,ekplicitly take_into'
account how the income is distribuﬁed among:fhe city residents, a
second measure of. resident wellébeing, the-number of residents
above_the»poverty'level, was derived. It wés decided to uée the
non-poor count rather than the number of peOplé7living'below
poverty so thatrwe qbuld always talk about'maximizing conecepts.

In both cases, more of the output variable:is.désifable.

' o
. Statistical Significance Tests

. The required statistical significance tests and computa—
‘tions are ﬁerfbrmed‘automatically by the SPSS-computationAproée-.
‘dure and the independent variable inclusion and deletion levels

were set in the analysis so that all variableé in the regression



equation were significant.at the'90%jconfidence level. A step-
wise prooedure was used. The_nost significant term enters the
equation-finst followed by the second most significant term. The
‘prooedure ends when none of the.remaining terms are significantly
Vrelated to the remaining variation in the dependent variable.
vThe alternatevtechnique.to avstep—wise procedure is to
:'postulate'a.priori the signifioant‘terms.in the reoreSSion'equa—
tlon, and then after forc1ng all terms 1nto the ‘final equatlon
- to examine the ones whlch are statlstlcally 81gn1flcant This
{ technique was not adopted~because of‘the'large p0881ble number of
.independent variables. We oouldﬂeasily have ”over—specified" the -
solution -since we had more'possibleppariables than sample points
to fit with'the-regression function, |

The adopted approach was to use many possible independent
variables and see which ones "explaln" the observed behavior.
This approach has been cr1t1c1zed as- "correlatlon hunting™ but no
' apologles are offered If there were a well developed theory of
rurban growth dynamlcs applicable to small towns, the a priori .
specification of 1ndependent varlables would seem to make sense,
~with the selection based upon terms other investigators had pre-

viously found to be significant.



CHAPTER 3
DATA BASE
As is typical in studies of this type, much time was
spent in ¢ollecting, analyzing'and'rejecting_varioué types of
data., This section,summarizes the .data types, their sources and .

limitations. Additional details, including data sources, are

presented in.Appendifo._

Seléction of Sample

It was decided'to use data from all Arizona commumities
for-which full'census;data wefe’available (over 2,500’popuiation)A'
and for which full property-valuation‘data were available (all |
counties except Maridopa, Pima‘and Greenlee). In addition, the

specialized areas of Fort Huaéhuca‘and Yuma Station were excluded
because.ofAtheir almost;tofal»dependence oﬁ nearby'miiitéry bases."
»The'remaining 20 pladés fof Which all data wefe-availaﬁle and

which were used in the analysis are listed below.

Benson ' .. Kearny
Bisbee » , - Kingman
Casa Grande o Miami
Coolidge o . Nogales

" Cottonwood - . Prescott
Douglas I » Safford
Eloy . | _ ' Sierra Vista
Flagstaff Willcox
Globe R Winslow

Holbrook ' - - Yuma
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There is a slight problem in the set since Globe and Miami are
| very_closely:interrelated,-.lt would perhaps have been better_tofr
combine the deta into one~sample.butrthis,was not done. |
‘Independent Variables Concerned
‘with Available Capital
‘ As one of the major inputs in the production function, we
'might ideally use»the actuel cash values of.all real and personalr
private and publlc property aveilable.in each of the sample com-~
munities. This eapital list would also ihclude all publiec invest-
ment ih social_overhead'eapital such-as‘streets; sewage collection
and treatment, SChools,‘roads, etc., however the information is
Agenerally'not-available. ‘Instead,rsix_general_property classes
were formed'and-the{total'value of all property in each class was,
-used as'an indepehdentrvériable ,>TheSe classes are'

' RESTOT——total value of ”re31dent1al” property used for com-
mercial " purposes L

COMTOT~-total value of "commerciall property used for general-
commer01al purposes :

INDTOT-—total value of "1ndustr1al" property
UTLTOT--total value of property owned by utlllty companies.

‘TRATOT——total value of property used for transportation
. purposes.

‘NRTOT-—total assessed value of all natural resources and re-
-lated property. : (For this property class the area
“over which the property values were summed included
the entire elementary school district which contained
the 01ty in. questlon )

Although no data on the value of publlcly owned property

whieh comprises a large portlon of the social overhead capital
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are available, it was declded to use.the number of federal, state
and- local gOvernment employeessas a proxy for this -class of capie
tal. Accordingly,fthree‘additional-capital-related"variables
were defined: | | | |

FGTOT--total number of federalrgovernment employees in city
SGTOT—-total number of state g0vernment'employees in;city'
LGTOTa—total»number of local'government employees in city
Since the populations of the communities in the data setb
differed by over a factor of 10, all of these capital variables
were normalized by dividing by city populationv(PEOPLE);so that
- communities of differenf sizes could be more fairly compared,
The corresponding population-normalized variables were RESPER,
COMPER, INDPER, LiTLPER, TRAPER, l\IRPER, FGPER, SGPER, AND I.GPER.
:Independent Variables Concerned
with Avallable Labor Supply
The varlables of 1nterest here concern the ‘ecomposition of
the work force 1n ‘terms of skill levels aIt is assumed that the
presently employed workers in each clty are working at their
: max1mum skill levels (underemploymentvls 1gnored) Hence, ‘the oc-
cupational breakdown of the total work force w1ll indicate the
absolute or relatlve percentage of workers trained as managers,
for example, as compared to serv1ce workers. The following work
force comp081tlon classes were used as’ labor-related independent

variables:
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GROUPlg—number of workers in profe881onal technical manage—
- 'ment and admlnlstratlve p081t10ns .

jGROUP2——number of workers in craftsmen, foremen and related
p051tlons

GROUP3Z~-number of workers who are operatives, including
transport equipment operatives.

GROUP4--number of workers in clerical, sales, service and
related occupatlons

7GROUF5-—all other workers——lncludes'laborers, farmers; farm
managers and farm foremen and private household
-workers.,

Anorher important characteristio‘ofvtne‘available labor
foroe'is itsreducational level, There are a number of ways to
express thlS varlable and , since earller analyses showed educae
tional levelrwas’hlghly cOrrelated with income, it was de01ded
‘that_these data‘should nor be hignly aggregated but should express .
the;various educational levels that existed’in'each community.
Accordlngly, the follow1ng educatlon—related varlables descrlblng
the work force—-populatlon over 25 years of age—-were used in the-
analy81sr-- |

Z_EDUCAT¥-rhe_mean education for all.persons over 25 years of
-age., (This variable was later diScarded )

COLGRA-—the number of college graduates in the over-25 year'
old- populatlon : .

',SOMCOL——the number of over-25 year old populatlon w1th over
-one year of college.

HIGHSC-—the number of over—25 year old populatlon who have
graduated from hlgh school,

"Asrwas the case w1th the capltal-related variables, all

the above variables (except EDUCAT) were normalized-by dividing
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:by'the appropriate population. The correspondiﬁg.normalized
variables Were these: PERGRI, PERGEQ, PERGP3, PERGP4, PERGPS,-

- LABORATE (total workers per capita), PCTCOL, PCTSOM AND PCTHS.

.Geégraphic(Variables
This groupvof.variabies isrincluded so that the effect of
Vjanvunfavorable geographid positiénfoh personal incomé can>belesti—'
Vmated, Presumably, if two‘citieé areleQQél iﬁ.terms of . the capi-
:tal and labor vafiables, the city with the lbnger transportatioﬁ
'routes'to its markets, or with extremeslof'climéte, will suffer a
‘disadvantage, Three new ihdependeﬁtivariables'are'created to |
examine this-possibilify:
ALTITUDE-~-in the authorfs opiniqn; an altitude of about
5,000 feet is ideal for Arizona;f Cities below this levei are too
hot in thé summer--cooling Cdsts;wiii_increase-—while cities abovev
. this altitude may have traﬁsportation.problems in winter. This
1 is admittediy a great o&eféimplificatibn'éndfimpliesAthat manu-
rfaéturing is‘thé impoftant géhepgtdr of-wealth'in the city. If
seasonal tourism is more impdftaﬁéglthié altitude difference from
- 5,000 feet may be a positive faCtor‘for,at least part of tﬁe
year. However,.ALTITUDE was processéd_by the'coﬁputer to form
. the eduation: _ | i
CLIMATE = (city's alfitudé.in feef —'5,000)2;'50 that a
r.positiQe quaﬁtity was genéﬁated'wﬁiﬁh becameMincreasingly large

“as the departure from 5,000 feet incbeasedj
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ISOLATE—-this is a meaeufe of the city's separation from
its major market center--presumably the nearest SMSA-unless a
much hore careful analysis is done. ISOLATE is the measured dis-
tance in road miles from eech cityAto.the neerest SMSA For most
Arizona cities, this is Tucson or Phoenix, Por a few c1t1es, Las
‘Vegas is closer.

SEPARATE~—the separatlon in miles;‘between the.city in
question and the nearest'larger city. 'This is a.méasure of the
market area of the 01ty since even small isolated cities may cap-
rture trade from a w1de market area if no larger center captures
the population. The other 81de_of thls'c01n, of course, is a re-
alization that, for some of these cities, population-densitiee |
are so low-that thieteapture.effect‘isrinsignificant fOr.eity

growth.

- Infrastructure Variables
This group of variebies-relates to the mechanismAby‘which

the city functlons as.a produ01ng unlt 'What we afe Seekihg to-
establlsh is whether the city has the- structural setup to make 1t
an attractive place»to llve end, presumably, to start new busines-
ses or to expand existing ones. A city,hor place, with a manici-
pal water and sewer‘syStem, a city maneger;.an-adopted o
',comprehensive plan, adequete housihg,'including a supﬁly of

-rental ﬁnits, and>adequate tranépoftation facilities weuld seem

-to have “the prerequlsltes for economlc expan51on ,The actual -

' -factors used in the analy51s are llsted below



NOSEWERS——this factor is the percentage of residentsvnot
on publicrsewers. Theiremainder“use septic tanks or other dis; r
. posal'means.

>iNCORP—-uhincorp0rated places suffer a great disadvantage
in attractlng most kinds of new business because they do not have
established munlclpal services or a 01ty manager, or 81m11ar
full-time offiedial, to keep things running smoothly. This inde-
- pendent variable is entered'as-a-"dummy" variable with a value
of min ifrthe rlaee is_incorporated and.a ”Q” ifhithis not.
These-dummyvvariable terms are not'iogarithmically‘trahsformed
'in'order to avoid undefined,mathematical_operations.' Theytwere
ﬁéed invthesanalysis'ash"O‘s” or "l's" and the coefficients of -
any-sigﬁificant termS'notea Interpretatlon of these results 1s
sllghtly dlfferent than for the contlnuous varlables

- PLANNING--communltles with an adopted and current}compre-
h hen51ve plan are better able to attract new. bu31ness because they
can show some ev1dence of know1ng where they are. headlng and how
the surroundlng landvmay develop.' It was not pos31ble to poll
: each»city to determine theiexistehce'and‘age of its plan, SO a
proxy quantity Was determinea by assuming that every city with a
" Planning and/or Zening Commission had an ongoing planning process
. or wasvat}least trying to eéhtrolfits future; Thisrvariable Was -
also entered as a dummy-variable with "1™ denoting'the-existencev
,'of‘sometplanning'fuhctioh:and "0" denoting no planning function

- existed.
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. The general eondition-of the housing.sfock was measured
by means of two variables:
. NEWHOUSE--the percentage of ali houeing buiit since 1950.

VACANCY~~ the. percentage of year-around hou31ng units that
are vacant. ,

Transportation facilities are measured by means of four
~dumny variables:

INTERSTA-~places near an interstate highway have superior
access to the nation's highway network and hence
enjoy -an. advantage over less fortunately located
Places. This variable is scored as "1™ if a com-
munity is within five miles of an interstate in-
terchange, otherwise the. score is "0." -

AIR1--  basic airport facilities only--paved runway .

ATR2-~ . second level airpoft services; all of above facil=-
ities plus lighted runway(s), gasollne service and
beacon. .

ATR3=~. - third level alrport services; all of above plus-

. : hanger facilities, FAR radio and mechanics
available. : »

All three of these alrport varlables were coded as dummy
"varlables, scored as "O" if the service was not available -and as

mym 1f it was.

AmeﬁityVVariables‘

| Klaassen (1968),ein hiS.or0vocative’a?gumeht for the im-
portance of'"amenity" factorseinvstimulating'area econoﬁic growth,
suggested that factors such-aS'hoﬁsihg>Supply, level of edueatiOn =
'vservices, hedical care facilities;'recfeation opportunities,
ehopping facilities.and’physical pienﬁing,'when supported by

~ sound local finéncing, are important-determinants in new plant
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,h_locatlon declslons, and hence have™ a dlrect effect on the level
of local income through an increase in the demand for local la-

f:bor. v(Klaassen argued'that healthy, happy peOplebare also better

workers.) Some of these factors, namely housing and physical

- planning, have already been included in the modelq In this sec- -

tion, we will attempt to include the remaining factors.

-Level of:educatiOnal_facilities.l3ThelAnnual'Report of

,jthe,State-Superintendent,of‘Public_Instruction CShofstall 1969)

contains the desired'information; Three numbers'were,extracted
for the high school district in which each of our:sample.points-
was located: averageidaily'membership, number'of teachers and
-grand total expenditures It was. reasoned that the two ratios:
feachers per pupil  (denoted as TEACHPER) and dollars (of grand
total expendltures).per pupll (denoted as BUCKSPER), would pro-
'vide_"inputaleyel"'measures onethe quality;of1local.education;
In addltlon to these quantltatlve measures of the educa~
tional system of the town it was reasoned that the inclusion of
a dummy variable, called COLLEGE,.was 1mportant. -This varlable
was scored as "1" if the town.contained a community college or a
branch of a state college. Towns with'colleges,should'certalnly'
'be-more.attractivelto,potential investorsuand{new'plants than
~_'towns,not-so“favored._» - |

Medical care facilities. Two,measures of medical care

 facilities were used in the analy51s -'hospital beds per person

"'(BEDSPER) and doctors per person (DOCSPER) It is recognized
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~that these medical:facilities may be desiéned to serve a larger
population thah thaﬁ of the city in.whicﬁ they are lscated, but
the availability of a large.hospital,énd a largé number of doc-
tsrsvwould seem to be a positive factor in stiﬁulating economic

- growth, following Klaassen's (1968) argument.

Rs;peatidp_fgcilitiss. It was reasoned . that almost-ail
cities now have some form of municipsl park and swimﬁing pool;
However, nof all have golf éoﬁrsesaavailable, private or pﬁblic;
therefore cities with golf courses should show some benefits in
terms of attracting industries. 'This'vaﬁiéble was coded as a
Vdummy variable since it is not'clesr that thefbenefit_of aﬁ 18-
hole course is twice that of' a 95holé course. If a communityihad
-a golf'course, the variable GOLF was scbfed as a "l,"_othérwise;‘
the score was "O.M" . |

Communications facilitiés. In addition to Klaassen's

factors, presented above, the exlstence of.a weekly and/or a

‘.dally newspaper, and.a local radlo statlon in the communlty were

con51dered as important factors .The,lnfluence of thesevlocal
: communlcatlons media cannot be overestimated in shaping public
opinion, especially sinc¢e they areAusually ﬁpro-growthﬂ~and‘town(

boosters.

Three dummy varlables, deflned as 1nd1cated below, were
used to qualltatlvely measure the- communlcatlon 1nfrastructure in -

the town.- The varlables are



DAILYPAP—fexistencebof a daily‘nemepaper published-in-the -
town. | | | 7 | | |

WEEKPAP—-eXLStence of a weekly, or more frequent, paper
(but not a dally paper) publlshed in the town

RADIO——ex1stence of one or more radlo stations in the -
- Ttown.

Tt was first decided,to inolude TV_stations;'but they are
so infreqoent-in'all except the very lérgestuoities,,thatflittle"
contribution wae expected to be made to a study of differenoeo in

smaller towns and cities.

A Scale_Pactor Variable

The variable PEOPLEvWas already mentioned asna.normaliza—
tion factor on such varlables as those associated with the capital
’and labor supply ‘The variable itself was used as an 1ndependent
varlable because "growth pole" theory is: still popular (Hoover
- 1967), Tradltlonally, the larger c1t1es have been . con81dered bet-

ter candldates for economic development “than smaller communltles

Summary of Data Base

Table 1 summarizes the various types of variables included
in the analysis,'their,oomputerntag,names, what they areAintended

- to measure .and the data.source.

- -fDiscarded_Vériables

‘At'various stages of the study, Variablesrwereﬁinoluded

.‘:in the analysis and later discarded,~usually;beoause_ajﬁbetterﬁ'



Table 1. Summary'of Variables Used in Analysis
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- LGPER

government

- property

- ployees per capita

Tag Name Type Intended to Measure  Data Source®
YPCAP ~  Dependent - Per capita income; 1
' variable well-being of people
 NONPOOR  "Dependent Percentage above pov- V1
. : variable erty level; alterna-
: tive to YPCAP
~ PEOPLE Independent-- ‘Size of city, and for 1
: -a scale - normalization purposes
- variable
"RESPER ﬁIndepéndent-4 Per capita residential 2
, ' a property. . - property used for com- ‘
 vaniable mercial purposes
' COMPER'  Property - Per capita value of 2
’ variable = commercial property '
INDPER Property ‘Per capita value of 2
S variable industrial property
- UTLPER Property Per cabita value of 2
variable utility property
TRAPER Property Per capita value of 2
" variable transportation (rail -
~and airline) property
'NRPER » Prbperty" Per capita value of 2
variable natural resources and
- mining property
~'FGPER - Proxy . for ‘Federal government. em- 1
federal prop- ployees per capita
ety in city
" SGPER Proxy for state State govefnment em- 1
' ' . property in ‘ployees per capita
ity : :
- Proxy for local - Local government em- 1
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Table 1, Summary of Variabes Used in Analysis, Continued

Tag Name _: Type . Intended to Measure  '-Data'Source*
PERGP1 . Labor skill lev- ‘Percent of workforce 1
. el wariable - in management and :

' administration
PERGP2 Labor skill'leve Percent.of workforce 1
: el varigble- who are craftsmen or :
foremen : C
PERGP3- - Labor skill lev- Percent of workforcer _ 1
el variable - who are operatives - ' N '
PERGP4 Labor skill lev- Percent .of workforce" 1
' _ el'variable _ ~ in clerical, sales.or o
_service S
 PERGP5 ~Labor skill lev- Percent of workforce -1
' el variable = =~ in farming and S
' laborers
LABORATE  Labor scale . Workers. per capita "v -1
: factor. : .
'PCTCOL - - Education- Percent of workforce ' 1
related = . ’ - who are college
~variable graduates
. PCTSOM ~ BEducation-~ - VPercént'of‘workforce - 1
B : © related - - who have had some col- C
~variable ~lege education’
PCTHS ‘Education- Percent of workforce R
' related who are high school
variable . graduates -
CLIMATE = = Geography- - 'Square of aititﬁde,de— . 3
o related "~ parture from 5,000 feet
- variable o ' ,
 ISOLATE . Geography- . .Distance in.road miles 4
' ~ related - '~ to nearest SMSA -
varigble . o
' SEPARATE  Geography-  Distance in road miles 4
: - .rvelated " to next larger city--a -

variable ~~ proxy for market area
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‘Table 1, Summary of Variables Used in Analysis, Continued

Tag Name,

~_Type

(education-
related)

f,,Intended'to Measure, ~ Data Source®
. NOSEWERS . Infrastructure ,Percentage of residents 5
' variable - not on public sewers
INCORP 'vInfrastructure - Dummy variable = mym ifA 1
variable place is incorporated
“PLANNING Infrastructure - Dummy variable = "l?.if 6
» variable a planning and.zoning . ’
' commission'exists.
NEWHOUSE = Infrastructure Percentage of all hous1ng_ -
“variable built since 1950 :
“(housing- o
related)
VACANCY - Intrastructure - Percentage df year—round °5
' " variable housing unlts which are :
(housing- vacant
- related) -
INTERSTA. Infrastructure -Dummy'Variable:zﬂ"l”‘ifi 4
. variable city is within 5 miles
(transportation- ' of an interstate
related) - interchange
ATRY '; Infrastructure : Dummyivariable = "l";if 7
: . variable ~ city had airport with
3 . (transportatlon-- paved runways - -
.related) » o
"vAIRzi -Infraétructure Dummy_variable'-'”lﬁ 1if 7
’ ' variable - - city had second level
- (transportation- airport services
- related) : :
“ATR3 Infrastructure  Dummy variable - "IM if 7
S ~variable .city had first class
‘(transportation- ;alrport o
relatéd) : :
TEACHPER” Amenity~variable “Teachersfper‘Pupil _*8'
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Table 1, Summary of'Variables,Used,in Analysis, Continued

- Tag -Name

Type

(communications-
oriented)

one or more local radio

. statipnslexist

_Intended to Measure Data SQur¢e*'
BUCKSPER  Amenity variable Grand total expendi- 8
- (education- . ‘tures per pupil
related) ' /
'COLLEGE =~ Amenity variable Dummy variable -."1" if 3
T (education~- - .eity had . a community
related) .- college or branch of a
L ' state college
BEDSPER  ,Amenity variable .Hdspital beds per ,*8
(related to ‘person . -
medical care :
Clevel) '
- DOCPSER - .Amenity variable ~Doctors per person 9
' (related to. ,
- medical care
- level)
GOLF  Bmenity variable Dummy variable = "1" if - 10
: (recreation- community has a 9-hole
related) - golf course.
DAILYPAP - Amenity variable Dummy~variable - mm if 11 1
S " (communications- a daily newspaper is
- oriented) published.
'WEEKPAP  Amenity variable Dummy variable - M1" if 11
o - (communications- -a weekly newspaper is :
oriented) published ' '
RADIO Amenity variable Dummy variable - "1" if 12

%1 (U.. S.:Bureau of the Census 1971).

’2‘(Arizona Depértmentgof Revenue l972).f -

3 (Arizona State,Library'Associatidn'l97l). '

4 (Arizona Department of Highways 1971). -
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. 10
L 1971).

11

12

(U. S. Bureau of the Census 1972).

(League of ‘Arizona Cities and Towns 1972)..

(Arizona'Départment of Aeronautics 1971).
(Shofstall 1969).
(Arizona Health Planning Authority 1971).

(Arizona Office_OfIEconomic Planning and Devélopmént‘

(Arizona Newspapers Association 1970).

(Arizona Broadcasters Association 1970).
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variable had been obtaihed. Table 2 lists the major discarded
variables and summérizés.the reasons for discarding.

In addition to these variables,:Variouslweighting factors
were; at one stage in the'anaiysis, applied to labor-skill level
variables to account for‘thé widely-differingraverage wages re-
ceived'by'theée workers'groups.behis was felt to be an uﬁneées—
sary complication since the regression analysis itéelf will
determine the Best weighfing factors to apply to the,laer—skill h

level variables.



26

crease from 1960 to 1970

Table 2. iDiscardeduVariables
Tag Name -}Measured ' Why Discarded
EDUCAT Mean-years"of schooling of - Disaggregated to- pro-
population over 25 years vide more information
-0ld : on relative importance -
of high sc¢hool and. col-
lege’ educatlon
AGE Date of 1ncorporat10n of No economic justifica-
communlty tion for inclusion
AUTPER ‘Per capita Value:of' Summed -into general
: 7 automotlve—related property . commercial property
in community h class
-AMUPER ' Per capita value of Summed into . general
-amusement-related commeri- commercial property
.- cial property in community: o
MEDPER Per: caplta'value of mediea14a'v8ummed 1nto general _ o
: ' ',_'related property 1n commercial property and,
qcommunlty also replaced by
BEDSPER and DOCSPER’
' MINERS Per caplta number of mlners Used NRPER as a better
- - in community . ' measure . of natural re-
' ~sources in community
'.MFGEMP :Per capita ‘umber of -manu- 't Used INDPER as a better - .
- facturing- employees in -measure; also used la-
'communlty " bor force '
' . characteristics
MAXT 'Makimum;temperature ih July; Replaced by CLIMATE as
MINT - minimum Temperature in a better measure of
January climatic effects
- DENSITY Populatlon den51ty of Too many communities
' communlty have annexed large open
~areas for number to be |
'meanlngful
POPINC Peroentagejpopulation in- '7Con51dered as a possi-

ble dependent variable -
but discarded in favor

~ of YPCAP



Tabie 2, Continued

27

Tag Namé

" Measured

TRANSP @

rail and air transportation
facilities ' :

____Why Discarded
NETVAL . Nef assessed valuation of Disaggregated into
all property in community property classes
TAXRAT Tax rate in community A proxy for level of
' services; it seemed
dubious, at best
PUBADM Number of public administra- A proxy for level of
: tors in community -~ public services; seemed
: very doubtful
-IMPRES ’-Weightéd sum of significant - Seemed to be too much
. - mineral resources, tourist like adding. "apples and
attractions, large govern- oranges'; some of the
ment installations and ma- _terms were treated
jor universities ‘separately
SOCINS Social institutions-- As above, a very sub-
weighted :sum of banks, hos- jective variable
pitals, community colleges, v
non-major state universi-
ties, newspapers and a
courthouse - - :
Combined sum of highway, A very subjéctive vari-

~able; the property

class variables cover

these same facilities




CHAPTER 4
RESULTS OF ANALYSIS
ThlS sectlon presents the results of the regre331on analy-
sis in which. equatlons for YPCAP and NONPOOR, the dependent vari-
ables, were-derlved in terms of the. various -capital, labor,
- amenity and infrastfncture variables as'discussedAprevionsly.

All statistically significant'termé.are.included in -the equations.

Regression Equation for YPCAP

The equation obtained in logarithmic formpfor_YPCAP is
given by:
2.7720 + .5213 LOG(PCTHS)

LOG(YPCAP)
.0279 LOG(SGPER) + .2003 LOG(UTLPER)

.4962 LOG(PERGP4) + .0382 COLLEGE

4+ .0505 LOG(EGPER) + .0353 GOLF
A1l of the'coeffieients are significantly different from
0 at the 95% confidence level'exeept'that‘of SGPBR-which is sig-
nificant at the 90%-confidence level. In this equation, all of
the variables are in loéarithmic”fotm.‘ By taking antilogs'of

both]sides*of'the equation, we get:

YCRP = $591.56 (PCTHS): 5213 x_(COLLEGE)" 9382 x (UTLPER) 2003 x
- " (PERG4)-4962 x (SGPER).0279
. (EGPER)-OSOS,x (GOLP).0353

',28.'
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~ The bercentage of the sample.variancerwhich‘isi"ekplainedﬁ byrthe
'glven equatlon is 97.7%. 'That’is;-97 7% of the inter;community
variance in YPCAP is removed ‘when all of the above terms are used -
- to predict YPCAP, |

Thée summary table:presented-as partroffthe SfSS.output
shows. that the term PCTHS accounts for.about 79%. of the;observed.;-
variance; SGPER and COLLEGE?account'forfabothS%j UTLPER'and:

'PERGP4 account for another 3% each. fPGPER;andfGOLE*account1for

"m about 3% together

A list of the communltles, the actual ‘YPCRAP, the predlcted
lYPCAP and the re51dual error is glven in’ Table 3 The standard |
fdev1atlon -of the re51dual error terms 1s $88 whlch 1s 3 5% of the -
emean of the predlcted income. | s |

N The two dummy varlable terms COLLEGE and GOLF must be 1n—
:terpreted somewhat dlfferently than the contlnuous varlable _
terms. Slnce the antl—log of 1 1s lO and the antl—log of O is l
':the "product” ver51on of the equatlon for YPCAP shows that the..
vr”value" to a communlty of a communlty college or a branch of a
state unlver51ty is (lO) 0382 o 9 2%, whlle the "value" of a
golf course is (lO) - 0353 or. 8 5%.

The 1mpllcat10ns of these results for rural development

ffplannlng W1ll be dlscussed in. the next chapter
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City.

Actual YPCAP

__ Predicted YPCAP_ ;'

Error

. Benson
Bisbee .

. Casa Grande
Coolidge‘
-Cottonwood 
. Douglas .
Eloy
"Plagstaff

" Globe
‘Holbrédk_
Kéarny“
Kingman
:Miami'  

. Nogales
fBreséott-
-Safford
Siérra.Visté
WillCOX=-

: Winsiowr

. Yuma

$2450
2877
2436
2385
2096
2160
1732
2801
2690
23320
3065
3001
2189
'c1732
2687
© 2179 ..
3706
2427 . .
2665

2884

$2513
'_-2é58
2403
2358‘
",; 2415-_
,,72222, x
- 1718
2826 |
2627
| }24171_'
3095

2847

Cam

1756
2158
2083

3605
2458

oeon

o845

$-63
19

33

27
';llé
62
’.114
os -

63

30

o153

12

08

=111

94

11

=31 -

C 29

39




Regression Equation for NONPOOR

a 31m11ar regression equation was obtalned for NONPOOR
with the result

| (PcTHS)- 4598 % (cLImaTE)- 0088
(INDPER)" 035?2 x (TEACHPER)" 2531 (SGPER) 0184

'NONPOOR =

All coefficients are significant at the 95% confidence .
level. | | |

Almost 98% of fhe sampleivaﬁiancéAisv"explained"_by these
five vafiables. The term PCTHS accountsAfOr’72%'of the varianae{
the tervaNDPﬁR accounts for over l7.5%aof the remainiﬁg variance;
TEACHPER then explains an additional:4%; CLIMATE.aﬁ additiahal 2%
and SGPER just over 1%. | |

Table 4 displays the pﬁadictéd and actual vaiués of 1
NONPOOR.and the residﬁal eTTors. The standard dev1at10n of the
re31dual error terms is 1. 54% Wthh is 1.9% of the mean value of a:
NONPQOR.

It is interasting to nota that thefe-afarmany diffarent"
»terms in the equatibns for YPCAP"and'NONPOQR, These two quanti~
B ties should be aXpectéd tq'be ciosély relatéd hdwevér,.the.anly

two terms shared'aré PCTHS ‘and éGPER leferent "amenlty" vari-

a'ables dre in each equatlon--COLLEGE and GOLP in the YPCAP equa—
tion and CLIMATE and TEACHPER 1n‘the_NONPQOR-equatlon--as;wall as
 ‘d1fferent "Property" variables. It‘should‘also beanated that’iﬁ f.f
o general we always want ”more" of PCTHS and "less" of SGPER That'

'”1s, for increased levels of YPCAP and NONPOOR we want to '”



- Table 4. Results frbm Regression Analysis‘for NONPOOR
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City

Error

Bensbn
Bisbee
Casa Grande
Coolidge
Cottonwood
Dbuglas

- Eloy |

Flagstaff

- Globe

“Holbrook
lKearnf

. Kingmaﬁ
Miaﬁi
.Nogales
'Prescotf

Safford

Sierra Vista

<w111cox
Winslow

Yuma

85.2% . s

88.3 . - 88,
78.1 | 75,
76,4 . 77.
791 80,
- 97.8  "'l 79,
60.4 61.
87.8 | sé.
a2 o 8.
84;4‘§- '  -
995 L " 102,
:90;4f;;' & S s
86.7  ,  85,
‘701 70.
sl g,
84,1 - ] 7'7 83.
92,5 T:‘ - - 93
80.2 - g0,
g2 e,
873 - 8.

__Actual NONPOOR _  Predicted NONPOOR

4%
2
5

7

- 0.8%

0.1
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increase the perceﬁtage of the-QQer§25>po§ulation'who are high
school»graduates andvdecrease'the percentege of state goverﬁment
employees in the-community; : Howe§er5;g§£e federal‘govefnment
employees per cepita helps to increese,YPCAP}

‘The list of terms not in'either'equation is lorig. Some
netable omissions are'. A | |
PEOPLE——no populatlon 51zereffect was. noted.
RESPER ‘COMPER, TRAPER, NRPER LGPER--most of the
_ property-related capltal variables were not significant, but this
“is possiblyedue to the high degree of inter-correlation between
: "independent™ variables.

LABORATE, PERGPl, PERGPZ, PERGP3 PERGPS——most of the

,eelabor-related varlables did not enter the. flnal equatlons. Again,

f'th;s 1s‘p0331bly due to the hlgh‘degree of 1nter—correlatlon
| PCTCOL and PCTSOMr-only the percentage of hlgh school
ligraduates was . found to be- 51gn1f1cant ‘ A
ISOLATE .and SEPARATE—-these cla351cal geographlcal fac-
tors were not 31gn1f1cant
Only three of the meny‘amenity.Qariabies were found to be

: significant.



CHAPTER 5
DISCUSSION OF RESULTS

It is . tempting to 1wpute a ”cause and effect" relatlon—
fshlp between the dependent and 1ndependent varlables However,
w1thoutpadd1tlonal information, ;t 1s-1mposs;ble to do this.
'Severaijof'the.obServed relationshipsrhaweibeen nOticed by other
"inwestigators, and a close ekaminationnofathetwalues of some of
the;independent variables in theVSample}commcnities-revealslthe

e relatiOnship-between the variables in other cases.

ppOVerall Reeults—-FormfoffEquations

, The.high values of RZ indicate~that'almost all of the
7 variance“between communities iS»"explained” by the terms in thev
two equatlons. Only 2. 3% of -the sample varlance in YPCAP is un-
i[explalned only 2.2% of the sample varlance in- NONPOOR 1s not
'jaccounted»for. These are very hlgh flgures and when it is real-
‘ized that the YPCAP_ranges from a high of.$3,7Q6 (Sierra Vista)
to a;low of 81, 732'(Eloy) and that NONPOOR varies from 99. S%l
(Kearny) to ' low of 60.4% (Eloy), the "explanatory power" of the,
requatlons 1s reallzed
However, when the 1nd1v1dual terms in each equation are -

examlned and compared with the. theory postulated earller

34
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number of.discfepancies result,- It was theorized that all of the
independent variables except, pefhaps, for PERGP4, PERGPS, ChI—
'MATE,VISOLATE, and NOSEWERsrcould cOntribute'positively to in-
creasing hothvner capita ineome and the numben of people abovev
the‘poverty_level. The results of the regression analyses indi-
cated that the:term SGPER, the.per capita number of state govern--
- ment employees, had a negatlve effeet on YPCAP while the equation
Vfor NONPOOR had a total of four "wrong" signs. One of the
'”wrong” 81gns in: NONPOOR was held by ‘the term INDPER the per
_caplta value of 1ndustr1al property in. the communlty

In arl. effort to better understand what these equatlons
- were "explalnlng," the orlglnal data for each 1ndependent vari-
_'able were. examlned and all values more than one standard ‘devia-
tlon-from\the mean:value}were noted,v These results were:'
illuminating4andnaneidiscussed below for each independent

variable.

The "Educatlon" Term-—PCTHS '

Wllbur Thompson conducted a cross-sectional multlple re-
gression‘analysis of 135 Standard Metropolitan Statistical.Areas~
which was summatizeddin the appendixlto Thompson's (l968) article
“Internal.and‘Eitefnal‘Pactors in the Development of‘Urban.Ecdno- -
mies.ﬂ-iThe~analysisbusedsCensus of_Population and Census of Manu-
facturing,data_frOm thefperiod 1940 to.l960, Theidependent=

~ variables "explained" in the analyses were median family income,
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’-;pereent of families earning less than~$35000'per year and a mea-

. sure of family income inequality

~ The level of and dlstrlbutlon of educatlon-medlan
-school years completed by persons: twenty—flve years old and
over, percent of population with less than six years of .
educatlon, and educational- inequality . . . entered the in-
come equations as independent varlables so frequently that
these local educational characteristics were set up as de-
pendent variables to be explained (Thompson 1968, p. 64).
5'Thompsonvgave his ideas on how and why educational levels influ-
- ence family income. They basically follow the ideas presented in -
thiS'theSis, but ThompsOn felt. these gquantities also measure "oc-
cupational Sklll levels and the general cultural env1ronment of
the locallty," an idea 31m11ar to Klaassen s (1968) dlscu331ons
in Chapter 2 of his book.

Perloff arnd Wingo (1968 p 8) in the 1ntroductlon to

'Issues ‘in Urban Economlcs dlscussed Thompson s work. and stated

'"1t is the totallty of the supply factors in. a given 51tuat10n
1the_relat1ve 'eumulative advantage’-of~thegarea, that becomes
»criticalefor'growth.”‘ Very likely thetsignificance of the
edncation—related.term (PCTHS),in.hoth equations is due to a ndm—
ber of factors, as suggested above. 'The”high amount of dintercor-
‘relatlon of this term w1th all. other education-related terms
implies that,-to a certa;n degree,.the terms are ;nterchangeable.
" and the analyst could pick the one~he Wanted»to focus interest
»on,d The Ayer and Weidman (1976) pabefvon.page 8l uses the edu-~
’.cation varlable as a measure of the "quallty of human capltal "

In thelr (1976 p. 83) dlscu851on of the 1mportance of education,
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the ?roblem of out-migration of the better educated young people
to urban areaslis compared to-the lack of an edu;ation—orienfed '
thrust for rural development in the Rural Development.Act of
1872. "In shéft, historical migration of the'educated_to_urban '
féreas does not relieve that fact that education has much to do |
- with the productive capacity of rural towns (BAyer and Weidman

1976, p. 83).m

The "State Government"'Term-QSGPER

This is the second term which appeared in both equations,
however its COﬁtributioﬁ toi"explaining" YPCAP or NONPOOR was
'small in both cases. In an attempt to.diécover’whatithis terﬁ
~ was "explaining,” a>lisf ofJCOmmunities with high values of .SGPER
was_ﬁrepared and it was discoyered that two of the three cities
~with high valueé of. SGPER, that is, large rétios'éf'state géVérn-'
ment employees per capita, had colleges in the cdﬁmunity (Cool-
idge and Plagstaff)-and'thus mighﬁ be‘présuméd{to.have_an
unusually large number of'stafe employeeés as:sfaff. . The two
lowest ratios of state employeés per capita were ihuBisbee'énd
Sierfa Vistaa both of whichvreceive‘?wealth"‘from 6ther’§ouTCes.
Thus SGPER appears to bé avéorfection térm, primafily servingktp
reduce the predicféd per capité'income-and nﬁmberlof_ﬁONPbéR in
Plagstaffband-Coolidgé and'toAincréase'these pfedicted Valﬁes inb'
Bisbee and Sierra Visté Since Sierra Vista has the hlghest per
‘ caplta income in the sample, 1t is . p0531ble that SGPER really  -

' serves to help boost the predlctlon for the communlty
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The PropertyeRelated Termsg--
- UTLPER and INDPER

The_presence of UTLPER, the per.capita value of ntility
property in the communlty, helped irierease YPCAP Safford and
Douglas had low values of UTLPER around $280, OOO per person
while Holbrook and Sierra Vista had high values, . between $800 000
~and almeost $1,000,000 per person° It is noted in. the tabulations
of per caplta 1ncome that Slerra Vlsta has the ‘highest 1ncome
while Safford andvDouglas have among the lowest incomes. .The
significance of a term such as UTLPER in the equationvmight~be
expected:since'it-implies-a high private sector-investment in

utility systems such as:telephones;‘gas and electricity. WOrkers

~din these companles are usually well paid with good jOb securlty,

'.hence the p051t1ve contrlbutlon of. thls term can be ratlonallzed

: pon several p01nts..' 3 | Ah‘ . A t; -
The.term‘INDPER the pef capita value'of industfial prop-
»;erty,}has a negatlve effect on NONPOOR. It also accounts for
-:over 17% of the variance in NONPOOR so.its effect is. h1ghly 51g-
‘nificant. An examination of the values of INDPER for each case
'vshowed that INDPER was very low in M1am1 Kearny and Blsbee It:
fvarled from about $2 OOO to $7,000 per person and was very high -
>“1n Casa Grande and Plagstaff from over $200 000 to over $350 OOOi
- per- person,~ Slnce the wealth of Mlaml Kearny and Blsbee is
- concentrated in natural resources (mlnlng), ‘the 1ndustr1al ‘'sector

is underdeveloped 1n these communltles However most famllles.

hﬁwere l1v1ng above the poverty level w1th Kearny hav1ng about -
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99;5% of its'peoplé living‘above-poverty. 'The'percentage above
poverty in Césa Grénde was onl§f78;l% énd thenérror bétween the
predicted and éctual-pefcentage of NONPObR was,2.6%; the largest
error in the sample. .Thus, it shoulé not be inferred that a high
vaiue of indusfrial;property,pezvcapifa causes many people to
- live below the poverty limit. -Other factors are operéting_here ,.
and the small sampleiSize.tends to allOw:special caseS'in one or
two towns. to be ”expléined”-by one independent variable; It
. should be hoted,'howeVer, fhat haVinglabgigh‘value‘of.iﬁdustriél

\property per capita was not a help, either in‘raising_per capita

©income or in getting'péople above the poverty level. ,Thié,is:
possibly'expléined by the low wages paid in 1969‘(the.basé year
: for income). to industrial workers in somé,low;skill, non-

‘unionized plants.

AThe Laer>Skill Level Term--PERGP4

"PERGP4 is fhe'percentage of a community?s workforece which
is employed ihiclerical,-saleé or Serviée occupationg. Many df>
these jobs are traditionally -low paid and it is nofisurprising
that towns with high ratios. of PERGP4 tend to ha&e'lowef per
capita incomes. Holbrook,‘Flégstaff’and Prescott-ali have high
numbers for this variable, 42 to 43% 6ffth¢ workforee is in this
category, while Eloy and‘Kearny have the lbwe§t ratios (22 to |
25%5. The first:threeicities aré‘all‘tOuriét;oriented.which
" tends to_increasg the availabilify bf sérvice and sales jobs.f

Kearny;'a_miniﬁg'cbmmunity,;and Eloy, a farming-oriented -
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. community,'have little to attract the'tourist and also}many of
the local re31dents do thelr shopplng in nearby larger ‘towns. .
‘rThree percent of the 1nter—town variance in per caplta income 1s
accounted for_by-PERGP4, and? while the total effect'ls not
large; there ls a definite sign that towns with an'already»high
'1dependence on_tourism”mayinot'really-improve income:conditionsi
for residents by,increaSing;the proportion of.theirrtotal wOrk-
force'whioh is engagedfin.these,jpbs.

The'”Pederal_Governmentﬁ Term--FGPER

Like'its counterpart“SGPERv PGPER the percentage,of‘the
town's population that works for the federal government was in-
‘cluded prlmarlly as..a surrogate for the per caplta value of
1:federally owned property in the communlty Slnce.the~assessment

' rolls do- not list federal or state property because 1t ‘is not

: ,taxed the per caplta number of federal and state employees was

used instead. FGPER was only_useful in helplng account for vari-
ations in YPCAP wherevitSjpresence removed only about l;S%:of the
variance in YPCAP. ZTQWnsawith‘high values ofrPGPER_were.Sierra
.Vista, Yuma -and Benson, alllloéated near important militaryf
bases. Kearny,iEloy5and~Cottonwood3bad-low values;of.PGPER'SinCe'
there are no 1mportant federal employers nearby Values of PGPER‘
‘.range from a Low of two federal employees per thousand population '
: ianearny to a high:of;lSS.in'Sierra vista. The average value of

FGPER is about lS'federal,employees-per thousand'population.
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The "Amenity" Terms--COLLEGE,
"~ GOLF_AND TEACHPER

" COLLEGE and GOLE both had positive effects on YBCAP. As
Lmentioned‘earlier, the presence of_a‘college added'9.2%-t0«YPCAP
and the:presence of a golf course added 8.5% to YPCAP.' The com-

- munities having a college .in 1970 were,Coolidge; Dougles, Plag—-'
 staff, Kingman,APrescott<and'Yuma..»The communities withcutua
golf course were Eloy, Holbrook and Sierrs'Vista, It.is'likeiy
that, in the case of golf ccurses,_every ccmmunity-Wants~to have
a course as sooc as their finances pefmit' Towns with‘low values'
of YPCAP, such as Eloy, probably do not feel thelr re31dents are

- ready to pay for a course as yet. . Since 1970 Holbrook has -ob-

“tained -a municipal-golf course which it is strugglingvto
maintain. o

. The presence.cf a col;ege in & community undoubtedly has

.a positive benefit since it protides new jobs,natttacts,some

-students from other counties-of states and pfovides.residents
w:Lth such cultural amenities ‘as college sports, a few plays and
'concerts and a better llbrary than would otherw1se be the case.

The term TEACHPBR,'the teacher to pupll ratlo 1n_the

,-town*s_schocls,-was introduced in an attempt to meesure:thevqualuv
ity of local-educétioﬁ, ‘Because of state-and federal standards
Wfor.edccatiOn'aﬁd because oflactive teachers’ groupsianc.parent—

 teacher associations;'the ranée of values fcr'TEACHPER'is Very

5”small varying - from a high of 6 53 teachers per 100 puplls in

Slerra Vlsta to & low of 4 25 teachers per 100 puplls in Yuma° e
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‘Coolidge also had avgood-teaCher/uupil ratio_while‘Nogales, Saf-
E ford, Winslow and Flagstaff all had ratios nearly as low as did
yuma. The inclusion of TEACHPER in the equation for NONPOOR ac-
| counted for about 4% of:the inter-town variance. TEACHPER did
not enter the equation for YPCAP.

According tonklaassen’s (l968) concept of amenity factors,
ihigher values of TEACHPER should result in higher_values of YPCAP
and NONPOOR since.industry will tend to locate'inrcommunities |
with a superior educational system. 'However, this-idea was not
"substantiated in the present work. 'TEACHPERIentered'the_equation
for NONPOOR with a negative sign'and the towns with'the highest
values of TEACHPER ranked second (Sierra Vista) and eighteenth |
(Coolidge) out of 20 in the NONPOOR.list Nogales,~which had a .
. low value for TEACHPER had a low value for NONPOORr—nineteenth B
1'out of 20. - It is not clear just what this term is "explaining,"A

~,It may be that severalffactOrs'are at WOrk‘simultaneously : Rich

. communities such as Sierra: Vista may have more teachers because

'they can afford them. Coolidge may have more teachers because
the_coilege can supply_teachers cheaply, for;practice teaching or
".aid'es,'perhaps° ’ Pcorer communities such as Nogales may not be
able to have as many - teachers as they want The companion term
to TEACHPER was BUCKSPER the per student educational budget
"This term did not enter either equation and was -also. not highlv;

_correlated with TEACHPER. =
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The "Geography" Term--CLIMATE

It was reasoned that the climate of a eoﬁmunity will have
some -effect on its econbmie vitality, especially_if manufactﬁring
- 1is impertant. However CLIMATE, the square df‘the:altitude de-
parture from 5,000 feet, only enterethhe_equation'for NONPOOR
where it accounted for about 2% of the varianee,rrThe sign of
this term was positive -which was not expected; The loW;altitude
cities of Yuma, Casa Grande and Coolidge had the iargest,values
: for CLIMATE‘and the eitiee of Holbrook and Winslow, since they
| are,near'S,OOO feet-altitude, had the lowest values. CitieS'On
the upper aﬁd_lower ends of the range of this variable are scat-
tered throughout the NONPOOﬁndistribution; Agaiqi no real "ex-

- . planation™ for this.variable was discovered. .

ANumer;gal Sighifieance of Results;f
The exponents.of the terms in a Cobb-Doulgas productionA
- function ate the elasticities of the factors of production‘(Ayer
_and Weidman 1976, p. 82).  Accordingly, the effect of a 10% in-
_crease in each of the terms in the.equation for YPCAP:ie'as
follows: | | _ |
PCTHS--lncreased by lO%——lncreases YPCAP by 5 2%
UTLPERr—lncreased by lOA—-lncreases YPCAP by 2. O%
-PGPERP—lncreased by lOAF-lncreases YPCAP by O 5%

A golf course’ increases YPCAP by 8. 5% and a. communlty college or

:~Aa state college increases YPCAP by 9. 2%
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The‘equation for NONPOOR showed thatﬁ
- PCTHS-~increased by lO%P—increasee,NONPOOR’by 4.6%
The other terms, with negative coeffioients, are subject
to'interpretation, as discussed previously. ~

-Comparison,ovaesults with Present
"Rural Development Policies

At the present time five fedefal agencies_sﬁpply;the bplk
of money for rural development,_vThese'are$'7E00nomic.Developmeht
' Administrationi\Pour Corners.Regional-Commission,'Envifonmental
,Protection-ﬁgenoy;ithe Department of Housing-and Urban Develop-i
ment and the Farmers Home Adminlstration. Qf these agencies, the’
Farmers Home. Admlnlstratlon is prlmarlly engaged in sub81dlzlng

:low cost homes for rural famllles. - There 1s no- attempt made by

~ the PmHA to stlmulate economic development through home construc-
tion loans or grants. . They.51mply-respond to ex1st1ng needs. In
-v1ew of the results of this analy51s, this pollcy is sound. Re-
‘call that none of the hou31ng—related amenlty varlables proved ‘
151gn1f1cant in 1ncrea31ng YPCAP or NONPOOR

The EPA supplies money- for studylng water quallty prob-
lems énd for improving or 1nstalllng.wastewater collectlon and |
treatmemt‘facilities. No attempt is made by EPA to directly.link
grants to economictdevelopment; although they are sensitive to |
land use policies and controls:and:tO'the'needoto'adequately plan
’ for; and to~ace0mmodate, economic and population growth; The fef

‘sults of this study showed no correlation between economic
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development_and the percentage_of hQuses‘eanected to sewers,
However it should beé recalled that 1970‘Cehsus data were used and
-theseffectsof.EPA policies-and actioﬁs:isrenly now being felt.
‘Tt would not be surprisingvto-find a different gtory if 1980
‘Census data were used, |
HUD, through its Commuaity Development Block Grant pro-
gram, awards-grants to communitiesvfor a Wide range of projects.
' Many projects involve'improving the quality offthe existing
'housing stock (cﬁrrent emphasis is hefe).v But grants-ﬁave-been
: awarded eommunities for upgrading therwatef system, a health/
‘recreational center, street’imprOvementsjandufbr fire stationms,
among other projects. No. attempt is made by.HUD to tie these
- grants tQ‘a’difect improvement in»econdmicjeonditiohs, but awards
..are based upon.need, and the nﬁmber and bercentage'of families
below thevPOVerty.level,is enevof'the~facters considered. . The
- reSults of this‘study showed;ho corfelatiohibetween the‘hoasingf
'related amenlty varlables and our output varlables. We didtnot'
.:T investigate such public safety factors as adequacy of pollce and .
flre protection. |
 The major~thrust,of rural economic develepﬁent‘comes from
the Economic Development Administratien (EDA)'and.the Four Corners
.Regional Commission"(PCRQ). A wide’range_of‘development-related:;
" projects can‘be-funded'by these tQOVQroups; which often’cooperate
to supply qulte substantlal sums to smaller communltles that can-

_»th, or will not, supplytmuch local match. ALl types of
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community facilities have been built, water and sefviceriines in-
.stalled and roads completed as a result-of'theseragencieé, MoSt

of -the money goes fqr-publié works,-plénning_and'assisting small
"~ business. The results of this study'indicéte that sugh:pfojects
do not appear to improve the vitality‘of,the smallerrcommunities;
‘The . central role played by PCTHS, and the lack -of importance of
the infrastructure variables, would indicate that'a-reéexamination
'bf.EDA and:PCRC policies could be in order. ,it is probably true-
that EDA~and PCRCigrants,and.loans havé,creatéd'some new jobs,
and savéd exiStingvjobs, in many commgnitiesa_ Howevef,'the evi-
‘dence in this study-indicates that the u?gfading of the existing
1W§rk fprce‘is3the.siﬁglevmost’benefiéiai policy thafrcbuld be

f6110wed.



CHAPTER 6
. CONCLUSIONS AND RECOMMENDATIONS

Except for the importance of the education-related vari-
-ables, the results of thls study are at wvariance with much of the
‘tradltlonal economlc development llterature A companlon study
(Ayer and Weldman l976) used a 31mllar, not not 1dentlcal data
base and 51mllar varlables and reached a number . of dlfferent con-
| clu81ons,, It is suggested that ‘some 1mprovements need to be’ made
to both the data base and the model. and thls general llne of
analys1s contlnued 1n an effort to obtain a deeper 1n31ght 1nto
the nature and operatlon of the, perhaps, more ba31c determlnants
of town v1tallty _The following recommendat;onsvfor further
analys1s~are suggested: | | |
1. The sample size should be expanded to include both larger
and,smaller.cemmunitles, Property class data may have to
be synthesized:by judicious’use and adjustment of the
best'available taxing jurisdiction information.
2. As an alternate, or as a separate study, ignore propertyvv
‘class data and expand the sample size by using data from
:states'"31mllar" to-Arlzona@ Utah New Mexlco, Nevada,

>.Western Colorado and Western Texas are p0551b111t1es.

47
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3. The.production functionrform'should be generalised.to in-
.‘.'clude'the variable returns‘torscale model suggested by
‘Ulvellng and Fletcher (1970). In‘view of the high values
. of R2 whlch were found w1th the present model the goal
should be to retain the h1gh’R2, but-to_use fewer terms
in the produotion-function, |
4, Consider time-lagging some of the variables. VGenerally,
causes precede effects and the real effect of variables,
- such as those comnected with education and capital forma--
- tion might not show up for-arnumber of years. In our
case, we must usescensus datarfrom 1970, soﬂthat some of
the other variables should be taken from the:l960—l970

A period.

It can bedconcluded from this study that use of a produo-
tlon functlon approach to 1nvestlgat1ng rural development policy
is an 1nterest1ng and useful technlque A Use of the productlon.
*functlon enables one to directly estlmate the economlc eff1c1ency
‘of suggested policies in any partleular oommunlty. It also pro-~
“vides a framework for collecting data and classifying variables.
so that some.additional insights into the question ofpsuitable'
economlc development pollcy can be galned 'A considerable amount

of model reflnement, extension and further work needs to be done°



- APPENDIX A
DATA BASE DETAILS

This materlal discusses the data used in the analysis and
supplements the material in Chapter 3 The sources and Ilimita-
tions of the date are‘dlscussed more fully here. Thevphilosophy
behind "proxy"™ variables and_vériables that were used in‘early |
‘stages of the analyses andvlater discarded is diseuesed iﬁ

Chapter 3.

Data Sources'and Limitations

: 1970ACensuspef;Pqulatioh and»HoUsiﬁg

:Mth of the needed data are available from;thiersource;
Data Qn'perSOna1~inceme, poVerty_levels, popuiation, Work force,
education and housing is,generally aveilable,in printed form, on
‘compuﬁer.tape or on microfiim; Unfortunateiy, compieteedata are
.only available,for‘citiee and plaees of over 2,500'populapion."
This proved to be a severe limitation when so manypAriZona cities,
..especialiy ﬁhe.émall rural'cities of primary interest,in’this
fstudy, are below this size. | |

One p0331b111ty, whlch was tried and did not prove very

suceessful, was to use-CCD-level data.k-AlCCD is e CensusuCounty
Divisioh'end is a precisely-defihed sub-area of a coﬁnty having
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*"more—or—less" the same characteristics. - It may -contain none,
one, Or more cities ‘with populations over 2,500, If the CCD dOes

-contain such cltles, the. data for these places can be subtracted

~ ‘out of the total, leaving a remainder whlch hopefully, repre-

sents more closely the smaller embedded cities.
Several CCD-'s have more than one small (i.e., under :

2 SOO) Clty, one has three. With thlspmethod, CCD—level data are
imputed to the small city and we have several samples'With'parf
tially identical input data. 1This is not very realistic especial—
ly when some of the identical input data are veryrsignificant in
predlctlng 1ncome levels, as was found to be the case.

| Another problem is that, for the -large rural-like coun-'
.ties, the area in a CCD is very-large.and the populatlon of the
;CCD, even though sparse, is con81derably larger than that of the

© small embedded c1t1es

:“1972 Abstract of ASSessment

;’Rolls——Clty Level
N " The Arizona Department of . Property Valuatlon (DPV) annual-
1y publlshes the abstract of the assessment roll for all property
-in the state,v The usual publlshed 1nformat10n is aggregated at '
the county and state levels. However, Dr' Arlan Larson,-while‘~
v'»serv1ng as a spe01al Leglslatlve A581stant and consultant on
Teschool tax. reform to the Arlzona Leglslature, obtalned a spec1al
Acomputer.run from the DFV computer whlch aggregatedithe data at a

”city;-school district and special tax district level° He kindly
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furnished a copy of these data:_'for-this_study° Unfortunately,
the data are not eomplete atnthe.city_level for Maricopa; Pima
and Greenlee counties. :Effefts to-obtain the missing data failed_
and'nence this-potentially‘Valuable'data source lost some of its
effectiveness and served primarily to further reduce the sample
size with full data since all cecities in the three omitted coun-
ties were eliminated from thevdata set.

The data that ane contained in the Abstract lists the
full cash value, the assessment ratietand the net assessed value
~for all property in each taxing jurisdiction;-in each of about 90
property classes The assessment ratlo can be used to separate
- the commerc1al and non—commerc1al uses of re51dent1al type prop-
erty such- as. apartment houses, motels, traller parks, etc.

181nce residential property was assessed at 18% of full cash value
(PCV) when these data were furnlshed (1972), and commerclal prop-
:‘erty was assessed at 25%,Qf FCV, any assessment ratio between
these two figures is a measure Of the relative value of the non-
cemmencial and commercial property values,. That is? assume an
assessment‘ratio of R, whererolS <R < .25, For a pnoperty with "

FCV of P dollars, the value of the commercial portion (Pi) is

given by:
P =Px (R= .18)
’ - (.25 - .18)
or B =PxRZ= .18

(.07)
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Tt was reasoned that thls adjustment should be made, espec1ally
_for small cities, to take proper account of the numerous "mom and
pop™ motels,:small stores and trailer oourts. In larger cities
where there~are nomerouSJbig motels and‘stores, this‘adjustment
~is probably not. worth the trouble, |
| Tt should also be noted that the only available data on
property valuation were for the'year_l972‘and thus some error is
- introduced when the remainder of -the data was obtained in 1970,

No attempt was'made to deflate 1972 data to the 1970 base year;

Communiterrofiles

The Arlzona Offlce of Economlo Plannlng and Development
:publlshes a "Communlty Proflle” for most of the 01t1es in Arlzona '
and this proved a frultful source of data on amenlty factors such'
'as communlcatlon and health fa0111t1es, transportatlon routes,
oommunlty-lnstltutlons_and.ollmate°' Some of these factors were
- originally used in the ahalysis'but we:e later discarded as the
sample size shrunk due to incomplete amenity data_oh some oities,
Annual:Report.of:the State
Superintendent of Public -
Instruction

ThiS'rep0rt contains information about the coﬁmunity's
'school systemo, In partlcular the average dally membershlp, the
total expenditures and the number of teaohers are listed for each
school and some estlmate of the quallty of local educatlon oan

then be obtalned from these quantltles
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Miscellaneous Data Sources
The Current Arizona Highway Dépértment map was used to

obtain distances between cities. The AriZona,Blue:Book proVided

data on the altitude and drea of the cities'being.studied°

- Data Used in thevAnalysis'

Selection éf Sample

Idéally, the sample'size used in a croSs;sedfional analy—
sis should be as large as~pdssib1é, limited'only'by-the availabil-
ity of,daté éhd the néed;fo have'the samples ﬁo beﬁselected from
the same’universe that ié being analyzed.. Because éf éhe critical
imporfance of census data, it was decided td,gse data frém all
Affﬁona communitiéé'fOr which data were given in the~l970 census .
Cities in the métropolifanbarea of Phoenix Ci§é°,>Scottsdale,
Tempe, Mesa, Paradise Valley and Gléndale) aﬁd Tucson-(Tﬁcson and
South chson) Weré eliminated sihce’these:afeaéfafe réally outéide
the scope of interest of .this study . Incaddiﬁi@n,fthe’veryispe—
| ,éialiZed:abeés of Fort Huachuca, Luke .and Wiiiigms Air Force Base
and Yuma Station.WereVeliminatedfbecaﬁse.of Eﬁeir almost total
~dependence on nearby military baséS,A'Sun City.Was'eliminéted'bé~
cause of its speciéliZedvfunétion élsqq: The rémaininglplacés,

' for which data were available, are listed.bélpw,-

~ Ajo (U) ' - Casa Grande
Avondale R ~ Cashion
"Berison : - Chandler
Bisbee - -~ Clifton

Buckeye - ~ Cottonwood.
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~ Douglas ' ‘Prescott

E1 Mirage : - Safford
‘Eloy - . San Carlos (U)
Flagstaff = =~ San Manuel (U)
Globe : : “8ierra Vista
‘Holbrook ‘Superior (U)
‘Kearny - Tolleson _
Kingman West Yuma (U)
Miami ) - Wickenburg
Nogales ' Willcox

Peoria ' : - Winslow

Phoenix . Yuma

Totél N =34

Dependent.(Ontpnt) Variables
| '7Per~caplta personal income (YPCAP)rmeasured in 1970 dol~
lars and the percentage of residents living above the poverty
level (NONPOOR) were chosen as the dependentbvariablesb YPCAP is
tabulated in Census Report PC(1)-C4, Avizona, General Social and
Economic Characterlstlcs, Tables 107- 118 NONPOOR must be com-
"puted by. subtractlng the percentage of persons living below the
poverty level from 100, The necessary data are also in Tables . -
107 and 118.
'Independent Variables Concerned ‘
with Avallable Capltal :

| Ideally, we would use the actual cash yalues of‘all real
and. personal prlvate and publlc property avallable in each of the
places in our sample., This capital llSt would also include all
. publlc 1nvestment in- soc1al overhead capltal such as streets,
sewerage collectlon and treatment, schools, etc., however this

‘vlnformatlon is generally not available. In addition, the
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available Abstract of the Assessment Roll ‘did not contain city-

level data for cities in Pima, Maricopa and Greenlee counties as

" mentioned above.

cities and none .of the unincorporated places.

Data were only available for a total of 20

Some attempt was

made to synthesize the data for the missing samples by using the

elementary school or fire district data for approximately the

same areas, but this method is of doubtful'validity.and may be

subject to large errors.

The list of cities for which real

property values are available is given below.

Total N =

Benson
Bisbee

Casa Grande
Coolidge

' Cottonwood

Douglas
Eloy
Flagstaff

- Globe ‘
. Holbrook

20

Kearny
Kingman
Miami
- Nogales
Prescott
Safford -
Sierra Vista
Willcox
Winslow
Yuma

For each of these cities, the value of real property in

each of about 90 property'classes was madeAaVailable through the

~ assistance of Dr Arlan Larson, as ‘mentioned prev1ously  This

mass of data was aggregated into SlX general property classes°

RESTOT——total value of "residential® property used" for com-

B and 16,

-mercial purposeso'
(See Appendlx B for deflnltlons of. classes )

Includes property-classes 04, 05

COMTOT——total value of "commer01al" property. used for general -

commercial purposes.
11, 12, 13, 14, 15, 16, 17, 18, 19 20, 21, 22, 23,

24, 25, 27 and - 73.

Includes: property . classes 10,
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.INDTOT-—total value of M™ndustrial™ property. Includes prop-
erty classes 30, 31, 32, 33, 35 and 74.

UTLTOT--total value of property owned by utility companies.
Includes classes 50, 52, 53, 54, 55, 56 and-57.

TRATOT-~-total value of:property used for transportation pur-
poses. Includes property classes 37, 51, 58 and 59.

NRTOT-~- total asSessed value of all natural resources and re-
- .lated property. Includes property classes 36, 60,
.61, 63 and 75. For this property elass the area over
which the property values were summed included the
entire elementary school district which contained the
city in. question. This was done to include the ef-
fect of large mines or mineral deposits located near
the city, but outside the c:Lty limits. :
Earller in the analy81s, addltlonal property class- group-
ings were used such as BUTTOT, the commer01al property used for
automotlve—related purposes; AMUTOT, the value of property used
'for amusement or entertainmént purposes and MEDTOT "“the value of
. property used for medlcally related purposes These addltlonal
classes dld not seem to 1mprove the power of the analy31s and
hence these classes were assumed 1nto the COMTOT class.
Although no data on the value of publlcally-owned proper-
- ty, which oomprlses a large portlon of the 5001al overhead capl—
tal, are available,. it wasgdeclded to use the number of federal,
state and local'government-employees'as a proxy for this class of
capital; Accordingly;-three additional capital-related variables
'were deflned
PGTOT-—total number of federal government employees in c1ty o

SGTOT--total number of,state governmentpemployees in clty_

LGTOT--total number of local government;employees'in.city _'
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-Invusing.these variables, it is: assumed thetfon the aver-
- age,.each gOVernmentremployee isisupported by some levei of. ¢capi-
tallinvestment " This level probably varies con81derably from one
city to another, however including these terms was con51dered to
be better than 1gnor1ng thls area entlrely

It is necessary to use the 4th Count File C, Census of
- Population computer tapes available at:the University of Arizona
Computer Center_in order.to obtain these data. (Table 67‘iists
the~neededfihformation ) The Unlver31ty of Arizona lerary,
Government Documents Center, has a 51m11ar computer prlntout w1th
Vthls 1nformatlon¢ The data publlshed in PC(l) C4 is not. suffl-
ciently.detailed,

Ail of these capital variablesvwere normalized by‘divid—
inp by city population (PEOPLE) so that cities‘of.differentreizee'
. could be fairlyrconpared.} The corresponding population—

normalized variables were: RESPER, COMPER, INDPER, UTLPER,
o TRAPER, NRPER; PGPER, SGPER and'LGPER.A
~Independent Variables Conoerned.
with Available Labor Supply

| We are.in considerably better shape here than in the aree
of-capital—related»variables. Most of the labor—reiated_&arieé
fbles'are publiehedhin PC(l)—C4, but some muet be fourd ‘in census
- data tapes-. The variables of interest'concern"theicomposition of
| the_workhforceyin terms of skill levels. It is eesumed that the

presently employed workers in each‘city are working at their



maximum skill leVels° Underemployment-is‘ignored here. - Hence,
the occupationa breakdown of the total work foree wiii,indicate
absolute or relative percentages_of;workefs trained as managers,
for example, as COmpared:to serVice workers. The foiloWing-work.
force composition classes were used as labor-related independent

4

variables,

Group l--number of workers in professional, technlcal manage
- ment and admlnlstratlve pos1tlons

Group 2--number of workers in craftsmen, foremen and related
pos1tlons

Group 3--number of workers who are operatlves, 1nolud1ng
transport equlpment operatlves '

Group 4--number of workers in clerlcal, sales, service and
related occupations

Group 5-~all other workers-hincludes,laborers,_farners, farm :
- managers and farm foremen and private household
- workers. (Group 5 was really. computed by subtract-
ing the sum of Group 1 through Group 4 from the to-
tal number of employed persons in the c0mmun1ty )
Another Aimportant characterlstlc of the avallable labor
 force.is its educatlonal level. - There are a ‘number of ways to
express this variable and,.sinoe'earlier analysesrshowed'educa—
‘tional level was highly correlated with YPCAP, it was decided
that these data should not be highly aggregated but should ex-
press the various educational'levels’that~existed in eaoh communi-
ty. Accordlngly, the follow1ng educatlon-related varlables

describing. the work force (populatlon over 25 years of age) were

‘used in the analys1s;
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EDUCAT-~the- mean. education for all persons over 25 years of .
vage. " (This variable was later dlscarded )

: COLGRA?—the number of college graduates in the over—25 year
old populatlon 4

SOMCOL-~-the number of over—25 years old populatlon with over
one year of college

HIGHSC--the number of over—25 year populatlon who have gradu-
ated from high school :

211 of the needed data ‘are avallable in PC(l) c4, Tables
103 and 117. | |
' As_wasvthe-case with the'capital-related[variables, all
the above variables (except EDUCAT) were4normali2ed by dividing
by the appropriate pobulation.. The eerresponding'normalized' 7
 variables were these: PERGPL, PERGPQ,'-PERGPZ,;»PERGPAL, PERGPS,

‘ LABORATEi(tQtal~workers per capita),_PCTCOL,:PCTSOM'and PCTHS.

. Geographic Variables

_Thisfgroup‘of variables is .included so tharAthe effect of
an unfavorable»geographic position on‘personal income can be‘esti;
'-ﬁated' Three new iﬁdependentlvariables were'ereated ro.ekamine
thls pOSSlblllty | |

ALTITUDE--ln the ‘author's opinion, an altltude of about
5,000 feet is 1deal for Arizona. Cltles‘below.thlsllevel are too
" hot iﬁ the summer--cooling eOSts will add to manufaeruring costs--
thile'citiea’abbve.rhis altitude may have rransportatiOn problemsl

S in winter,"ALTITUDvaas proceséed'by the computer'to form the

equation:
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. CLIMATE = (city's altitude iﬁ feeteesgooc)Q, so that a
'positive quantity was- generated which became inereasingly 1arge
as the deParture'from_S,OOO feet'inCreased, N
ISOLATE--this is_a measuresof the city's separatien from
its major marketVeehter-—presumably the nearest SMSA unless a
much more careful ahalysis.is done. ISOLATE is the measured dis-
tance in road miies frem each city to the nearest SMSA. Por most
Arizona cities, this is Tucson or Phoenix. Por:a:few,cities, Las
Vegas is closer. “
SEPARATE-—the separatlon, in mlles, between the 01ty in
nquestlon and the nearvest larger c1ty
’ A1l of the above information can be obtalned from a good

map ‘and The Arlzona Blue Book (for altltudes)

Ihfrastrueture.Variables

- This groupAef variables relates to the;meehanism by which
the city functions>as a produciﬁg unit; ) city,‘or:place, with a
municipal water and sewer'system, a city manager;.aﬁ addﬁted‘com-
prehensive plan,_adequate housing, including a supply of rental
unlts, and adequate transportatlon fac1llt1es would seem to have
the prerequlsltes for economlc expan51on | |

NOSEWERS-—thls factor is the percentage of re51dents who

are not on publlc sewers The remalnder use septlc tanks or other
disposal-means. Data are avallable from the 1970 Census of Hous-

ing, HC(1)-B4, Detalled Hou51ng Characterlst;cs, Arlzona,
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INCORP-—unincorporated;placesvSuffer a great disadvantage
in_attracting moSt}kinds oflnew'business because they do not have
established‘municipal.ser&ices'or a city_manager, or similar full-
“time official, to keep things running'smOOtnly. This independent |
‘variable_is entered as a "dummy" va:iable'with a valne of "1™ if
the place is incorporated and a "0O" if it is not.

PLANNING—-commnnitieS'with.an adopted and current compre¥
.hensiye plan'are‘possibly better able to attract new business be-
cause»they.can show Some;evidence df kncwing Where'they are
' heading and. how tne surrounding land may develop. It was not
possible'to poll each city to determine the exietence,and age of
its plan, SO a proxy quantlty was determlned by assumlng that -
':every city w1th a Plannlng and/or Zonlng Comm1581on had an ongo-
ing planning process or was at least‘trylng to control its future;
Thefdata eource nas the>League of Arizona Cities andfTownsT

(1972) publication, Directcry of‘Arizona City and Town Officials,

~ This variable was alscfentered as a dummy variable with "1™ de-
noting»the existence of some planning function and "0O" dencting
'no planning function existed. |
| The general condition of the housing stock was measured
}by means. of two variables:
NEWHOUSE——the percentage of all hou51ng bullt since 1950

VACANCY—- the percentage of year-around hou51ng units that
are vacant

; These data are avallable in the 1970 Census of Hou81ng,

.', HC(l) A4 Tables 18 and 23 and Ain HC(l) B4 Tables 56 and 58
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Transportation facilities are—measured,by.means of four
dummy variables::

INTERSTA~-places near an interstate highway have superior ac-
cess to the nation's highway network, and hence en-
joy an advantage over less fortunately located
places. This variable is scored as "1" if a com-
munity is within five miles of an interstate inter-
change, otherwise the score is "0."

. AIR1-- = basic airport facilities-only, paved runway
- AIR2-- = .second level airport services; all of above. plus
: -hanger facilities plus llghted runway(s), gasoline
service and beacon ' _

ATR3-- . third level airpOrtVServicesj all of above plus
hanger facilities, FAA radio.and mechanics available

- All three of these airport variablee Were'coded as.dummy
variables, scored as "0" if the service was notiavailable and as

"M if it was.

Amenity-Variables

Klaassen (1968) suggested in ChapterAQ thatufactors'such
as housing-supply; leuel of eduoation-servioe557medical oare'fae
c1llt1es, recreatlon opportunltles, shopplng faollltles and physi-
cal plannlng, when supported by sound local flnanc1ng, are
1mportant determlnants in new- plant locatlon dec181ons, and hence
have a dlrect effect on the level of local income through an in-
crease 1n the demand’for looal labor.. Some.of these factors,
namelyihousing’and'phyeical planning,'haVe;already'been inc;uded

in the model.

-Leyel of educational faoilities.: The.Annual,Report of the

State Superintendent of Public Instruotion'(Shofstali 1969)-
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- contains the desired.information.tiThree{nurbers were extracted
for the high school district in whichreacﬁ of our sample points
was located: -average daily membership, number of teachers and
grantbtotai expenditures. Tt was reasoned that'the,two_ratios:
tachers per pupil (denoted as TEACHPER) and dollars (of grand to-
tal expeﬂditure) per pupil=(denoted as BUCKSPER); would provide
"inﬁut—level" medsures on the quality of local education;
In'addition to these_quantitative«meaSUres—of_the edueaa-
‘tional system of the town; it was reasoned'that-the inciusion of
a dummy variable, called-COLLEGE, was iﬁportant.' This variable
was scored as "1" if the tqwr*centained a community:college or a

branch of & state college.

Medical care facilities. Two measures Of;medical care
facilities'were‘used in the analysis:-»hospital beds~§er-persoﬁ
* (BEDSPER) and.doctors per . person (DQCSPER),r It(is recognized

that thesetmedical facilities may be designeé te.serve‘a larger
- populatlon than that of the city in whlch they are located but
"the avallablllty of . a large hospltal and . a large number of doc—
tors would seem to be a p081t1ve factor 1n stlmulatlng economic
growth, followlng Xlaassen's argument° The necessary data were

found in the,Arizona StatefPlan for'Hospital'and-Medical Facili-

ties (Arizona-Health.Planning-Authority,_AriZQna.State.Department

of Health 1971).

“Recreation faeilitiesq It was-réaSoned that almost all
‘cities now,have some form of municipal'park'and'swimming pbol;

Howeyer; not all_have golf courses available;’privateior.public;_
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- therefore cities with golf courses should show some benefits in

- terms of attracting industries, "This variable was coded.as a
dummydvariable since it is not clear that the benefit of an 18-
hole_course is twice that of a 9-hole course. dIf a.community had
a golfdcoursé, the'variable GOLF was scored as a "1," otherwise

the score was "0." The data were obtained from.Amazing_Ariana,

‘a publication of the Travel Information Section of the Arizona

Office of Economic Planning and Development (1971).

.'Communications:facilities, In additien to Klaassen}s
(1968) factors, presented‘above, the existence of a weekly and/orr
a daily’newspaper, and a,lOCal.radio station in the community were
vcon51dered as . important factors | | |
| Three dummy varlables, deflned as 1ndlcated below, were

~used to»qualltatlvely measure the communlcatlon infrastructure in

' the town. The'Variables are:

DAILYPAP--existence of a dally newspaper publlshed in the
“town

WEEKPAP-- existence of a weekly, or more frequent paper (but
- not a dally paper) published in the town

A\FRADIO—- - ex1stence of one or more radlo statlons in the town'
It was first decided to include TV statlons, but they are
S50 infrequent 1n-all‘except the very largest cities, that llttle
'contrlbutlon was expected to be made: to a study of dlfferences in
) smaller towns and cities, .
All dummy varlables were coded as a "1" if the fac111ty

. existed” and ”O" otherw1se°
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Data for newspapers were obtained from the. Arizona News-

_papers Association>(l970) publication 1970 Advertising Rates and

Data‘of Newspapers and Other Publiqationsfin-Ariz_ona° Data on

radio stations were found in Directory;_Afiana_Radio and:TV Sta-

tions, 1970, published by the Arizona Broadcasters Association

- (1970)., |

A Scale Factor Variable

The variable PLOPLE was,already mentioned as a normaliza-
.tion factor on such variables'as fhose'assqciated with the capi-
tal and labor supply. The variable itself Waé used as an
independent‘variable,bécause’"grthh pole":theofy ié still popu-

: lar (Hoover~l967).. Traditionél1y,’the largef.cifies have been -
'._COnsidered better cahdidatés’fbf'ecbhomic developﬁeht thah smaller
"‘cémmuﬁitiesqb | | |

| In;addition té_thése variables, variéus weighting factors.
were, at one stage in the_ahélyéis,_appliéd to labdr—skill lével
© variables to aédount_fér the~wide1y-diffefing average wages re-
ceived by these worker g:Qups; This was‘felt to be an‘unneces;
,safy cdmplication sincé-the‘regfeséion.énalyéis itself will
determiné theibest welghting facfors to apply to the labor-skill .

level variables.

[



APPENDIX B

PROPERTY CLASSES USED BY DEPARTMENT OF
PROPERTY VALUATION IN ASSESSING
" REAL PROPERTY IN ARTZONA
The follow1ng material was obtalned from the Arlzona De—‘

partment of Revenue (1972), formerly the Department of Property_

'Valuatlon,

'Standard_Land Use Classification Codes

00 RESIDENTIAL PROPERTY
- 01 Single Family '
02 - Double- & Duplex
03 " Apartments
.04 - Hotel '

.05 Motel

- 06 . Resorts

B 07 Condominiums

08 "Trailer Parks

~ .09 . Improved Rural Homesite. (Non—Subdlv )

10 " COMMERCIAL PROPERTY

11 Commercial Buildings--One Story

12 Store & Office Comb. ,

13 Dept. Store Mult. Story

14 Shopping Centers

15  Office Buildings & Mult Story |

16 Bank & Savings & Loan :

17 Service Stations--Petroleum Bulk Plants

18 Auto Sales Repair & Storage

19 Nursing Homes S o
20 Restaurants & Bars ' T
21 Medical Buildings

22 Parking Lots

23 - Nurseries & Gree Houses .
24 Drive In Theaters, Golf Courses, Race Tracks
+ 25 Theaters, Bowling Alleys, Skatlng Rinks '

27 . Clubs & Lodge Halls
Number Not Used: 26
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30 -INDUSTRIAL PROPERTY - :

31 Manufacturing--~Durable & Non-Durable Products-

32  Manufacturing--(Food & Xindred Products)

34 Lumbering, Saw Mills, Planing Mills

.35 Cotton Gins & Compress

" 36 Mining, Quarrying & Prooe551ng
37 Warehousing, Storage & Truck Terminals

- 40 FARM PROPERTY
41 Field Crops
42 Vineyards :
43. Other Tree Crops
44 Citrus
45 High Density Production of leestock, Fish, Poultry, or
: Produce :
46  Immature Citrus, Vlneyards, & Tree Crops

47 RANCH PROPERTY
48 Pasture Land -
49 Fallow Crop Land

*50 UTILITIES PROPERTY

*5]1 Railroad Operating Property ,

*52 Telephone & Telegraph Operating Property

%53 . Pipe Line Operating Property -

 ®54  Gas & Electric Utility Operating Property

- *55 Water Utility Operating Property

- *56 Community Antenna T.V. Systems Operatlng Property

'¥57 Salt River Project ) o
%58 - Aipline Flight Property o

*59 Private Car Companies ’

60 NATURAL RESOURCES
*6] Producing Mines . '
#6323  Producing 0il & Gas InterestsA
.66 Non-Producing Mine. Property

68 Mineral Rights Only -
69 Standing Timber

70 . PERSONAL .PROPERTY
- 71 Household
. 72 Mobile Homes
- 73 Commercial
74  Industrial
75 Mining, Quarring & Prooe381ng
76 - Farm & Ranch Mach. & Equipment
77 - Merchants & Manufacturing'lnventory A

_Numbers Not Used: 33, 38, 39 62, 64, 65, 67
Appralsed by the Department
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79
-80
81
82
83
84

85
86
87

88"

S0
91
92
93
94
95

LIVESTOCK & MISCELLANEOUS: ANIMALS
Beef Cattle

‘Dairy Cattle.

Sheep
Swine
Horses .
Poultry

UNDEVELOPED RURAL LANDS

Undeveloped Rural Lands--with Misc. Imps.
Non-Qualifying Agriculture Land ,

Lands not Included in any other class

TAX EXEMPT PROPERTY 3
Sehools ‘

-Religious & Charltable

Hospitdls
Public
Cemetery
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Numbers Not Used: 89, 96, 97, 98, 99
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