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CHNPTER I
INTRODUCTION

Rapid population increases during times of prosperity tend to
encoursge, and often necessitate, expansion of community residential
ereas. Incresses in ner gonstruction sre neceesarily followed by mn
increase in demand for public utilities, Such a situation currenmtly
exists in Brookings, South Dakota, However, before evaluation af this
phenomenon, the anviromental factorm which are unigue in thisé partic-
ular instsnce should be analyzed and thelr implications considered in
rilation to future comminity planning.

When 2 emell cemmunity has & lirge educstional institution of
higher learning within its rhysical framework, it sesms logicsl that the
comouni ty would look upcn that institution ag a major determinant of its
papulstion, In order to obtiiin a foundation for this study, it was
necesssry to review the wconomic climate that suiported the problem.
This led to the information that was used as bsckgreund materisl for
this study,

The total population of Bruokings, Soyith Dakota, mey be considered
largely 2 function of college enrollments dt Scuth Dakota State College.
Assuming this, college enrollmsnts would a.}ifcct the number of @®mploysed
at South Dakota “tate Colleg® and alsc the population that results from
business activity in the commercisl ¢ tor,,
College enrollments at South Daxct. State College are expected to

incresse shazply by 1970 "because college-age population will incresse



wl This is due to several factors.

at an increasing rate . . . to 1970,
The primary resason ls that sn increagg in the birth rate during the
1940's has caused more college age youth to sximt, Other factors that
tnfluence the expected enrollment Increase are: (1) a greater percentage
of youth attend and graduate fram high scbool,2 (2) & laxger percentige

¥ and (3) a %irend has

of? high sghool graduates are attending college,
besn established indicating that an increzsing parcentige of Eouth Dakots
youth attend South Dakots State College; in fact, "ikts enrollment
incressed 156 percent from 1951-1952 to 1958-1959,""

Assuming that college enrollments would increasse, it then sseas
logical to conclude that the number of p@rsonnel at South Dakota State
College would increase if enrollments are to be matched to the present

Student/-qﬂoyﬂr ratia, The l.tudint/mploy" ratio was Epproximstaly

4,884 to 1 in 1958.5

Icharles Benrud and Travis #. Manning, "A Report on Long-Range
Salary Trends and Recuirements for Acquiring 2nd Mainteining &n Adecuate
Faculty a2t South Dakota State College,™ Repori Mumber 1, p. 4, Comalttes
on Economic Status of the Faculty, South Dakota State College Chapter,
American Assoclation of University Professors, January, 1959,

ZNational Education Association, B.!!.!%Eﬁ Bulletin, Velume 37,
Number 1, p. 3, Besearch Division of the National Education Alsociation,
February, 1959,

3Frank A, Beu, William E. Lipmsy, agd Louis M. Scheler, Intro-
Juction Yo Education, pp. 328-329, Interstate Printers and Publishers:
D-.nvilll, Illimois, 19%.

“Benrud and Manning, gp. ght., . 7,

5In calculating the number of employses, the Extension Tivision
wae omitted. Graduate Assistants were not included as faculty, but as
% tudents, The ratic was obtained by dividing the number of students
(3,788), by the number of employees (730), as of the 1958 fall quarter

anrellmant.



College enrollments would cause the commerclal sector o evpgnd
1f cupltalistic expectation for profits drew o host of sntreprenecurs
toward Brookimgse; thus the volums of Business would grow larger In re=
spons® to added consumer demand for additional goodes amd services,

In this dtudy, #n attempt was made to sstimate the amount of
operating expenses that may be recuired to maintain the municipally-
awned public utilities in Brookings, South Dakots, from 1955 te 1570,
Tha basic assumption of this study wae that the anticipated increass in
enrollmenta st South Dazota State College would cause the population of
Brookings to grom to a consider:zble degree and at s very raplid rate,

From this followed the purpose and the major objectives.
Haturs of the Problim

When the residential housing sector of s city expands, 1t normally
does not @xpand within the city proper. Rather, most of the bullding of
new homes seems to tuke place on the perimater of the city amd continues
outward toward the rural districts. This means that most of the residen-
tial lots will have ts be developed from tracts of raw lamd, which would
then cause the @ity to increass in total area ss well as by populstion,

The Urban Larnd Institute has deone =treh work in relation to commu-
nity planning and residential dwelopawnt.t_ln Technical Pullaetin 27, the

ingtitute pointed mut that a lsgk o' lanning may cause many sunplications



and ;.sro'lm).u;-.z;.6 Particularly, as & eity grows in totmsl ares, the problem
of providimg jublic utilities serwices may become acute due to the in-
adequacics of existing fecilities to satisfy the incrersed demand for
consumption. Even if extensions were added to axistimg facllities, in
some cls#s increased demand might be so great that the resulting service
would bae inadeguate, This msans that new facilities from the scurece of
utility to the points of consmumption, L1.e., to the newly developed
regidential sreas, may have to be built 1f consumer demand for service
is to be supplied.

It is posslible that BEreokings may experience thls problem of
inadecuate public utilities facilities ir; the futurs. However, by
becoming aware of the nature of 2 future empectad increase in college
earollments, and hence, & similar empected increase in total population,
Beookings cen cope with the problem of jrovidimg a large amount of funds
for expansion and inveskment in its municipally-omned public utilities.

HMuniclpal authorities and clty-planners recognize thet an expected
popul ation Increase wlli affect expansion in the residential secter and
the corresponding increase in sutput and operating expenses of municipal-
ly—-ownad public utilities, However, mo calculated predictions and
synthesization of overal! estinutes has been developed. Research such
as this may be of great importance to resigents of the city and county

of Brookings fn the roles of consusers and Laxpayers; to business

]

-

Syrban Land Institute, "Utilities and Facilitles for New Residen—

tial Development,”™ Technical Bulletip 27, ». 512, Washingtoa, D, C.,
December, 195%,



anterprises such as the construction industry; and fina'ly *o municipal
authorities and city-planners for uae hs a gulde for future decisions

in rel:tion to clty development,
Purpose and Objectives

In order to show what the effect of an expansion in mueicipally-
owned public utilities would mean to Brookings in the form of tax and st
consump tion rate increases or bomied indebtedness, it was necessary to
estimate the mmount of future output of swublic utlilities and the
resulting amount of future operating sxpenses.

The purpose of this study wam to éredict yearly, total operating
expensas in municipally-owned public utilities for Brookimgs, South
Dakota, for the ;arind 1939 to 1970. In order to schisva this purpose,
three msjor objectives had to be attained., They wore to pradict:

(1) The future college enrcllmente at South Dskotz State Collegk.

(2) The totsl yearly future population for Broskings,

{3) The increased amount of output Ln municipally-owned public
utilities that will result from the anticipated population increase.

It was renlized that as the city of Erookings grew by sre#a ani
populaticn, the increases in new “omes built would be a supporting cause
of the increased expansion of :ublic utilities., It wss, therefore, a
minor purpose of this study to estimate the volume of residential con~

struction that may take place during the P([_',i|'19 to 1970 ;;llriodﬂ.



Limitations af the Study

In reaching the conclusions of this study, 4t wis met intended to
present a theory of urban devalopment and city-plamning, mor to dewelop
a scheme for strict zoning of geographlcal expansion by direction and
area, Rather, sn attempt was made to brimm tc the sttention of thoss
toncerned the nature of the problem that could occur during = pericd of
rapid accelerastion of population, mnd to show the relationehip betwsim
populstion increases and resulting increases in consumption of rublic
utilities,

It was not the jurpose of this stugdy to present » detailed
analysis of the type and nature of materials nesded for construction of
residential housing and municipally-owned utilities, nor to make a cost
anglysis of each public utility depastoment, The study was designed to
present final gross estimates of probable operating e:xpenses. %"hile it
seened plausible that in order to calculite opersting expenses it would
ke necessery to estimate conatruction costs and needed materials, however,
in light of the methodology user, this wis not attempted. To relterate,
this study lent itself to basic superficlal directicon as to whet operat-

ing expenses might be, assuming the besic premises to ba correct.
Procedurs

Previcusly most community planning snd urban development programs
hava not shown estimates of output and cof%® of future public utilities.

Hany of these studies were usually ralated to ronime or geographical



exnzEneion, Such research carried an in some of the larger citias in the
United States has been cited in a sublicaetion edited by the Chamber of
Commerce of the United States., BGome of those srojectis weres ity improve=
ment prograns designed for the clearance nf slum areas or for the
improve=ent of parklng facilities. 'For examcle, the Mayton, Ohio,
Chamber of Coemerce had a list of 90 ftems in its 1955 program of work;
amonc these items were develonmant of downtswn parking areas and pilat
studies for louslng rvlhal:ﬁ.lit:it:icm.7 Similar studies showed plans to
perfect the city in order to draw business or other sconomlc activity.
This ty:® of research wae accomplished when the lorcester, Massachusetts,
Chamber of Commerce had a progrem in exietence from 1945 to 195% for the
purpose of attracting large industries. That program consisted of
industrizl development and # proaction of Worcester as a distribution
\:lﬂxtzllr.8

The sresent ptudy was partially developed from & similar study
completed by Horme Koeh,® In her thesis, the dollar wolume of trade in
Brookings for the 1928 to 1970 period was forecast. From that study,

much basic data were obtained with which to support this research,

Tchamber of Commerce of ths United Stster, Usban Develossent

Mﬂm pe 69, Construction =nd Civic Develorment Department:
Washington 6, D. C,

$1btd., p. 97,
Fnorma Ruth Koch, meam
W%MWWJMMMM

_ esis cience Degree, Department of Economice,
South Dakots State College: Brookings, South Dakota, June, 1958,



Before estimiteg of future output and apereting sxpenses of
utilities were attempted, it was nacessary to synthesize ather brssic
data 3o that relaticnships could ba shown. Pryevious college enrollments
for the 1950 to 19%@ period were flrst secured, then estinmationa of
future enrellments At Ssuth Takotz “trte College for the 1959 ta 1970
pertod wers obtmined, After thls wis accomplished, ths yearly pepulation
for the 1930 ta 1970 periad w s estimated., As *he 1980 census was the
only official figure svailable, the population for the remaining years
had to be estimated,

with koth college emrollments and totasl papulation figures
estimated for the 19%0 to 1970 perind, the next phase of the study was
schieved, This consisted of estimating the prubable number of housing
unites that would be needed for the 1959 to 1970 period. After this had
been completed, the last phase of the study, the actual predicting of
“output and oper-ting ewpenses for the municipmlly—owned public vtilitiesn,
wae complated, This was done by estzblishing relationships batween the
porulation 8nd outsut mnd operating axpensss for each of the public
utilities. Future populstion estimates wers then applied to the
relationships; this resultsd in actual predictions of cutput and operating
&xpenses for each of the municipslly-owned ublic utilitiaz for the 1939

to 1970 ceriod,



CHAPTER 1
PRELIMINARY CONSIDERATIONS

The limitations and assumptions of this study were nat made with

the belief that Lhe future woulel remainm unchanged. FEather, they were

made because it asamed necessary to isolate the problem in order to make

the study lass complicated and mors meaningful.,
Dafinition of Terms

In order ta swoid confusion and to facilitats comprehension, it
was firet necestiary to consider the meaging of terminolngy used in the
stiudy., The definitiana of terms used lend themselwes ta thé speelal

cast, l.c., this particular study.

Bass Period

The period of time from 1950 to 1988 from which relationships

were established was considered tha base perlod.

Estimations

Thes# were the predictions oxr forecasts af future phenomena thet
resulted from statistical and mathematical methodolegy used In thia

study, It should be mmphasized that £t was not the nurpose of this
#

study ko present ackual or exsmct predictions, but to show what the

future might be, in ths light of pas! oceourrences.
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Gollege Engollment
Cnllege enrallment included both full-time and spacial students
registered in the initisl enralinent st ths beginning of the f£all

~uirter for each scadenic y-ar.m

Population of Brookings

All paople residing within the clty limits of Prookings, South
Dakota, ware cinsidered as the M"totsl populstion of Brookings."™ This
tem then included all college students &and! their families that made
temporary or permanent residence in Brookings at the beginning of the
fall muarter of sach academic year. Tha effact of students, callege
personnel, and emuloyees of the Brooking; cormuni ty that commute fram
surrounding towns, &reas, or seitlements was h#ld constant relative to

college enrollments amd the future papul&tion of Brookings.

Duwellings

The use of this temm had reference ta the number of houeing units
in the elty of Brookings. Tt included both single and mul tiple units,
1.8,, duplex, triplex, stc. The effect of remodelins, repairing, houses
moved imts the clty, trailesr homes, spartmant duildinmgs, or college-hmilt
femily-units, was held constant for this part of the study, i.e., tha

population of Brookimgs and the number of hous#s in the clty.

%

1075 11lustrate, the college enrcllment for 1998 is cited in
Table I as 3,788, This means that at the‘Beginning of the fall quarter
of the 1958=1959 acaderic ywar, the total enrollment was 3,788,
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The concept of "sunicirally-owned cublic utilities® had reference
to telephone, electric sad water-sewer facilitise., PFire, hoepitzl, park
snd recra#ational, police, school, an” street facillties were considered
as public services; i attempt at future sutimetions wae mmde in regard

to thesu.,

Qutpyt

POutput® was used in an all-inclusive sense. It had reference to
yearly totals, which weretr (1) the number of talephones in usa in
Brookings, (2) tha number of kilowatt hours of #lectric power, either
manufactured or purchased, that wsere ma:ie gvalilable for distribution to
consumers located in Brookings, and (3) the mmount of water pumped by
Prcokings for municipal, cammerclial, and residential consuaption. The
tezm "output®™ wis chosen bscsuse the tears "consumption® would not be an
averall concapt that would include what the city must provide. Con-

sumption would b total output minus leakags or wasto.u

Spezating Expenses
This tern had refarence to total amount of spending needed '

salntain sach of the municipally-owned public utilities. It was used
&% synonymous with "opersting costs." It included: (1) administrative

conts, (7) bad debts loms, (3) depreciz=tion, (4) fuel, (%) inmurance,

u’i-‘or example, thera 1ls ¢ oroxivtely a ndne porcent loss on
wlectric output, This would assn that in order to consume 91 kilowatt
hours, 100 kilowatt haurs would hawe to b+ orofuced,
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(6) maintsnence of plant snd squipment, (7) operating labor, (&) silaries

and wageus, (9) supolies and scuipment, and (11) miscellaneous expenses.
Assumptions

Four factors will obviously asffect the lawsl of college snroll-
ments, They are: (1) the appropriations of the state legislature,

{2) the level of fara incomes, (3) the rs®lationship of the Regents of
Education with the administration and faculty, amd (4) the attitude ef
the administration toward thes students.

If the appropriationi of the gtate legislature were cut consider-
ably, South Dakota State College would wot be able to sllow an increasing
number of students to enxoll because facil{ties would not be adequate,
Should the level of farm incomes fall drastically, the number of students
might decrease becauss those in the agricultural sector might not be able
to sfford the burden of ¢ollege expenditures for their young peéovple. In
case the Regents of Education should limlt or restrict the curriculus,
or propose 8 different policy in hiring personnel, enrollments might
decrease because studants would not be serviced properly, If thas
ddministration were to adept a more stringent policy af rigld scholastie
standards or changed their pcliey in 2 move rigovoun curriculum, student
attitudes snd decisions toward l-ttlndance‘ might change. However, for
purposes of this study, wach of th abov--four factors were held constant
relative to the base perlod,

Much of this study zelie’ oan the secepiance af crevious work done

in relation to eollege emrollments and poculetisn prediction methods,



It was assumed that thewe were ralliable.

In order to estimate the future amount of residential housing
units thst will be necessery to support the expected population increase,
it was necessary to assume that the snall communities surrounding
Brookings wauld have no effact on Ffecisions to build or live in
Brookings.

In referance tc the entire study, the amount of per cEpita
fncome, consumer tastes and spending patterns, purchasing power of the
dollar, family #ize, and the smount of manufacturing carried on in

Brockings were also héld congtant,
Future Collage En-rolluentl

At the onset of this study, it was assumed that the total popu-
lation &f Eroskings was a function of the increass in collsge enrcllments,
This assumption then made 1t necessary to obtain accurats predictions
of future enrollments at State College,

At least two studies had previously been made concerning thim type
of prediction. The sarliest of these wes the thesis written by Xoch inm
which the 1970 colleg® emrollment a2t South Dak=ota State College was
#stimated st 7,m.12 However, a later situdy devaloped by “hs Brookimis
Chapter of the American Assoclation of University Professors farecast

»
the 1970 esollege enrellment at over ",700.13 The later study used »

12%umeh, op. git., #. 17.
l:Benmd and Manning, op. cit., p. 2°.

134197 SCUTH * LRy
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type of arrangement in establishing statistical relationships vary
similar to that of this study, It was desired that 2 consistent

method be employed throughout the study os much as posaible; therefore,
these later predictions were regarded as being an acceptable estimate
of future enrollments at South Dakota Ttate College. (ollege mnrollment

estimates are listed in Table I.
Predicting the Population of Brookings

In order to develop this study, knowledgr of yearly pepulation
totals for the city of Brookings for the period 1980 through 1970 was
required, The last official census was .conducted by the Unitad States
Bureasu of Census in 1950; for that yser, the pcpulation af Brookinos
was reported at being 7,764.14 This wae the only official calculation
#vailable for use in this study. This meant that the total populstion
for the remaining years, 1951 to 1970, had to be estimated. The 1954

15 tnie

population seemed sccurately calcul:ted by Koch as keing 8,830;
was scceptéed as being & reasonable estimate.

There then resained twoe reriode for which estimations had to be
nade, 1981 to 1953, and 1985 to 1970, The 1751 to 1953 population was

estimited by interpolation. Zince there wers four population changes

&

l4ynited States Bureau of Census, A Report of the Seventeenth

_nmngﬁ : of the §tstes, Census of Emius&e? Yolume One,
HNumber mm&b United States éovermmt Printing Offices
Washlngton, D. Ceyp 1952, I

13¢oeh, op. cit., p. 28,
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betwesn 1950 and 19584, ths difference hetween the 1930 census and the
1954 estimate by Koch was divided by the numbexr of changes, {.e., four,
and the resulting dividend added to eich previous valua.16 The
popualation af P"rookimgs foxr the 1950 to 1994 paxriod was thus estimatad.

remaining wae 2n estimation of the tatal populatioa for the 1935
ta 1970 period. Some #ifficulty wss encountere:d concerning methodology.
The Bureau of Census, when condfuating populstion estimates betwesn tha
decennial census, multiply the average size of family, i.e,, 2.4, by the
total mumber of housem bullt sinee the last decemnial census.n This
method was not used becauss of the nature of the Brookings population,
f.e0., the city is small relative to the €ollege., It was fesrsd that the
large snxollments would have a disturbimg sffect on the resulte of thias
method.

Another method 1s the use of 2 multiplisr., The "Omaha Improvesent
Flan®, which was & series of programs nd projects completsd in Oma'ia,
Webraska, in 1987, for purposses of industrial and residential development,
used this method in order to predict the increase in total population
that would result from tha addition of mew factory workers. That study

relled upan a multiplier of 2.9 in oxder to arrive at a reassonabls

168,030 ~ 7,764 = 1,066; 1,066 « 4 5 266.5; 7,764 + 266 = tha
1931 population, ete.
7
. Ernest @i, Beoth, Unmited States Department of Commerce, Field
T;rvic!s, Minnézpslis, Minnesota, personal.correspondence, March 19,
59,
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me¥imate of the increase in total napulation.m A similey multiplier
wal al®o used in the thesls by Kaech, which estimated thet "each
adiitiensl ten students 18 expected to increaze the town'!s pamulation
by 18 . . ."19 Tha multiplisr was considered as 2,8, and was accepted
a8 belna a ressonahls determinant. However, it waa assumed that thers
would be a one«year time lag baotween rresent snrollment increames and
the resulting population lmzmmmo.?":I
The ehanfle in Etate Callene enxollment entimates was multiplied
by the 2.8 multinlier asnd was then canslderad as the population for the
naxt year, For example, the chamse in #nml !,nentgl from 19893 to 1984
wag 221; this was multiplisd by 2B and the product added ko the 1754
population total, This thin becmne the 19%% population ertimats., This
procedure was repeated agein and agein until the 1970 papulation had
been estimated. The relatianahip among colleg® enyollment #stimates and

papulation predictions 18 shown in Tabl#e I,

"'D-lhl Industrial Foundations Omaha, Nebraska, umpublished
brochurs,

Wach, S glt., pe 37

Do clarify, an increase in students between the 1957 and 1958
fall cuarter &nrollments would not draw entrépransurs or labor imnedlsti-—
ly, 1.#2,, there would be a lapsa of time betﬂln addition of students and
the total increase in population.

2lyctual enrsllments were used Wntll 1958 was reached, then the
method reliwd upon the accented enrcllment estimates.
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TABLE 1. ACTUAL COLLEGE ENROLLMENTS, 1950 TO 1938, AND ESTIMATED FUTURE
ENROLLMENTS AT S7UTH DAKOTA STATE COLLEGE, 1959 TO 1970,
WITH ESTIMATED DOPULATION OF EROOKINGS,
SOUTH DAKOTA, 1951 TO 1970.

R = - T ¢ ceremp S F S S . pe s W E S - . p B e T N gy s — § s f s Ser S SSm  w

Koch!s AAUP Study Estimated
ictual Enrollment Enrollmant Population of
Yeoar Enrollasntas Estimate Egtimate Brookings
1950 1,736 1,787 7,764
1951 1,481 1,970 §,030
1952 1,802 1,683 8,29
1952 1,877 1,840 8,562
1954 2,098 2,100 2,174 8,830
1955 2,68% 2,680 2,693 9,447
1956 3,225 3,200 3,245 11,093
1987 3,485 3,800 3,533 12,609
1958 3,788 3,740 3,758 13,333
1359 3,820 2,903 14,181
1960 4,060 4,011 14,503
1961 4,220 4,285 14,805
1962 4,440 4,749 15,852
1963 4,550 5,090 16,871
1%4 4,870 5,627 17,82
1965 5,410 6,351 19,330
1966 5,950 7,088 21,357
1967 6,490 7,969 23,421
1968 7,030 8,693 25,818
1969 7,470 9,241 27,915
1970 7,900 9,776 27,449

Sources: United States Bureau of Census, A Revort of th# Saventeenth
Decennial Census of the United States, Census of Population,

Registrar's Office, S.-uth Dakota State College.

Charles Benrud and Travis :z1annirﬂ, YA Report on Long-Rang®
Salary Trande and Regulrements for Acauiring and Malntaining
an Adeguate Faculty at South Dakota State College.®

Norma Ruth Koch, "Estimating Comgercial Expansion in Frookings
Resulting From the Anticipatud Tncrease in Envollment at South
Dakots State College."
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CEAPTER III
ESTIMATING EXPANSION IN RESIDENTIAL HOUSING

There sppeared to be a direct relationship between total papulation
and the demand for additional dwellings. A prersmiisits to estimating
output snd operatinmm empenses for public utilities was a prediction of
the number of new dwellings that would have to be bullt during the

pericd under considerztion.
Current Trends

Active demand for housing arises ffom the net increases in the
number of families and of single persons wishing to establish houssholds
of their own. MNew families entering the housing market msy come from
three major sources: (1) imward migration of population, (2) establishe
mant of new houssholds by marrisge, and (3) separation of families who
have 1ived together.22

Mith thig in mind, it then seavwed plausible that the demand for
housing should incresss in Brookings due to the snticipated population
increase,

The Umited States was nearing the end of a residential bullding
boom in 1950. The demand for housing up to that time was due to World

#iar I1; however, the housing market Ltoday does not stem from desperation,

22Housing and Home Finance jgency, A Short—-Texn Fo rgcast of the

Housing Market in Jacksonyille, Florida, i:. 7, Division of Housd ng
Research: Washington 2%, D. C., June, 1953,
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but rather "it 1s supported by incresased population, &conomic prosperity,
and & better ;'»'I.'lm-'niu»:.t."'Q3

Kaplen used a ¢as® study agproach to measure specific homebuilding
operations and production processes as applied by alert businesses, He
concludad that since 1946 the residential building Industry has axpanded
steadily emch year znd reached its peak in 1956.!4 For the nation as a
whole, the homehuilding industry produced over mne million hemes yearly
from 19%0 to 1995,2%

The homebuilding Industry in Brookings has slsc expanded steadily
Eince World War II, particularly since 1950, The total numbar of houses
built from 1950 to 1988 was “04; the average nunber of houses built sach
yeix was 5:6.:36 A detslled breakdown of total dwellings and new houses

built in Brookimgs during the base periad is shown in Table II.
Estimating the Volume af Future Bulldimg

Initially an attempt wes made to davelop a relationship betwsen
the total number of dwellings and the total population of Prackings for
the base perlod. The totel numbaer of dwellings wos obtainad from the

records kept in the Brooklng#s Clty Asseasor's office. Howaver, thess

23yrban Land Institute, go. git., r. 5.
24Lawrence Jay Kaplam, Factors Affecting Productivity in the Home-

t;g;ld;gg Industry, p. xiii, Doctoral Dissertation, Columbia University,
5.

2%yrban Land Institute, gg. clt., 1. .

®s504 + 9 = 56



TABLE ITI. DWELLINGS BUILT AMD TOTAL DWELLINGS, BROOKINGE
SOUTH DAKOTA, 1950 T 1958,

LS ——————— =S == = —————
_ Dwellings Totsl
Yaar Built® Mwa) 15 ng aka
31950 67
1951 0
1932 34
1953 33 1,933
1954 34 1,57
1955 72 1,636
1956 67 - 1,711
lom7 66 1,799
1958 101 1,877

*Based on the aumber of resideatial building pér=its issued by BErcokings
City Auditor'e office.

w#Data obtained from Brookings City Assessor's office (figures unavall-
able prior to 1954), The 1953 total wns obtained by subtracting the
number of houses built in 1954 from the 1954 total number of dwellings
in the city of Brookings (1%7 - 34 = 1532).

Source: Bmookings City Auditor and Brookings City Assessor,

Tecords had not be@n kept prior t 1954, This meant that the bage
period of nine ye=ars could not b# usesd tosgatablish the relationship.
This problem wos solved By correlating the total number of dwellings for
& six-year period, 1933 to 1938, to total gopulation for those same
years, The 1%3 flgure of totsl numbéxr of dwellings wes ohtained by

subtractime ®ha number of bullding permits issued iam 19%4 from the 1954
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total number of dwellimgs. It should he polnted sut that the relation-
Bhip obtained was highly significant. This can be seen in Table IX in
the Appendix,

A verification was made in order to ascertain ths relis'ility of
the records pertsining to ths total number of dwallings in the city.
The tetal number of dwallings built each year was obtained from the
PBrookings City Auditor's office. This wam scusmplished by checking
bullding permita issued monthly for each year during the hase period.
The manthly permits ifssued for new residemtial construction were tallied
for each year in order to obtain the totsl yearly number of permits
lssued during the base period. It was asaumed that the total number of
Building permits lssued for naw residential construction accurately
reflected the number of dwellingys bullt in Mroskings during the base
period. In each case, the bullding permits issued during the month of
Dacambeyr were considerad as part of the constrictian for the néxt year.27
flhen the totsl numbar of building permits {eeued yesrly wos compared with
the chenges in total number of dwellings from ysar to year, {t wss foumsd
that they did not correspond. This can be noted in Table II. The reason
they d4id nmot correspond is due t: an outslde Influance. Some of the
factors giving rise %o this outslde influemce 2re: (1) houses moved into

the city, (2) buildings not previsusly considered dwellings that have

2"Fo:r exatple, # yesrly total of residential new bullding permits
issued 1n 1950 was 66; there was ons permit js=susd in December of 193],
this was added to the total for the year 1931. This procedure was
repeated for each year concerned.



TABLE I1I,

ESTIMATED MMBER OF NEW DWELLINGS WITH TOTAL INVESTMENT AT

WARIOUS AVERAGE COSTS, BROOKINGS, SOUTH DAKOTA, 1959 TO 1970

Mambar of Total In ge Co
Yearx Mew [wellings# %15,000 $20,000 §2s,
1559 55 $ BE25,000 §1,100,000 £1,375,000
1960 21 315,000 420,000 325,000
1961 20 300,000 490,000 590,000
1562 68 1,620,000 1,360,000 1,700,000
193 67 1,008,000 1,340,000 1,675,000
19%4 62 930,000 1,240,000 1,580,000
19%5 98 1,470,000 1,9%0,000 2,450,000
196 132 1,280,000 2,640,000 3,300,000
1367 135 2,025,000 2,700,000 3,378,000
1968 161 2,415,000 3,220,000 4,02%,000
193 132 1,980,000 2,640,000 1,300,000
1970 100 1,570,000 2,000,000 2,500 ,000

- —  — — = i -

#These projections were made with reference to total dwellimgs previously
in existence as @ base for the relationship,

This included minor in-
fluences such as houses moved into the city, buildings not previously
considered dwellinges that have been converted into livabls units, and
apartments or units added to existing dwellings that were then counted

as separate households.

bsen converted imto livable units, and (3) apartments or undta added to
existing dwellings that wars then cnuntuq‘u separate households. This
autside influence was held as havin: no baaring an the declsions to

build new homes, am! was held constant in relation to futurs estimates.

=

The estimated number of new dwellings 1: shownm in Table III,
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Investmént in Resldential Housing

An attempt was mide to calrulate the yearly lavel of invesiment
that may result in new residential construction until 1970. Mo
prediction of yearly average cost of dwallings for the 1999 to 1970
period was sttempted because construction coste sesmed ertremely
difficult to handle., For instance, between 1950 and 1958, the construc-
tion cost index rose from 106.7 to 138.3. Yearly construction cost
index flgures far the base pericd are shown in Table IV,

TABLE IV, CONSTRUCTION COST INDEX, UNITED
STATES, 1950 T0°1958%

Construction
Year Cost Index
1950 108.7
1951 /18,8
1952 1%0.0
1933 122,0
1954 128.1
1935 124,9
1986 131.1
1957 "136.7

1048 138.3
I — ey

#lage Periad: 1947-1042,

fource: United States DiésIrtment of Commerce,
Office of Businecs Economics, Survey
of Current Buslness, 1950 to 1958.
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In oxder tp present & forecast of future amount of aroma
fnvestment in residential constriction, & series of alternative costs
were used., This consisted of multiplying the estimsted amount of
construction each year by three average #lternstive cost of construction

figures. Thes# are presented in Tabkle TII.



CHAPTER IV

ESTIMRATING QUTPUT AND OPERATING EXPENSES

OF MUNICIPALLY-O#WNED PUBLIC UTILITIES
HMethodology

Population estimates for the base period were discussed in
Chapter 1. These estimates wers used to establiah relationships between
output and operating expenses nf: (1) electricity, (2) telephone, and
(3) witer-sewer facilitiss. The 1930 to 1958 period was used as ¢ basis
for the relationships., The future was predicted, then, by virtus af
what had happened during the base period.

The first step in predicting the future expansion in publie
utilities was to secure the basic datn, In order to establish a basis
from which to estimate future operating expenses for each of the
municipally-owned public utilities for the buse period, financial
statements published for the yesra 1950 through 1958 were obtained from
the Brookings City Auditor's office, To facilitate the eatimation of
oytout totals fisr eagh of the ;ublic utilities concerned, yearly
fggregates were obtained from each of the respective utility officas
{with the exception of elsctric sutput totals, which wexe obtained from
the Brookingse City Auditor's office). r

The final step was eatsblishinz the relation between the variable
or item in question and population by reoxwssion analysis., The resultimg

regreision equation was then used to cbtain estimates for the years 1959



to 1970. A discumsion of the statistical technigue used in this study is
presented in the Appendix. A yearly breakdown of the output and operat-
ing expenses for the sunicipally-owned public utilities is shown in
Table V.

It wae recognized that technological innovation of household
appliances or new uses for public utilities may increamss the demsnd for
these conveniences., However, for purcoses of this study, the present
techrology is assumed to be constant. This means that the same rate of
increase that took place durlms tha 1950 to 1958 period is projected into

the future.
Egstimations for the Electric Department

The yearly total amount of power generated was obtained from the
recoxrds kept in the Brookings City Auditor's office, These were tatal
kilowatt hours elther zanufactured and/or purchased #rom other sources
that were made available to all consumers in frookingm. Total output
{kilowatt hours provided) for the base period was compared with total
population., Future pepulation astiv tes were arplied to the relationship
that was developed; thus future estimates of output ware calculuted. The
relationship batween totzl populstion and %tatal output of kilowatt hours
was highly significent, :

Between 1950 snd 1938, there wzs an Increase of over six million

itilowatt houre provided For consumption. This represent:t an increase of

,
g

46 percent, The 1970 estimate ghowe:! th-t : tote! of over 38 militon

kilowatt hours may have to be provided. This is ¢n fncrease of slightly



TABLE V., OUTIPUT AND OPERATING EXPENSES OF MUNICIPALLY-OWNED PUBLIC UTILITIES,
BRCOKINGS, SOUTH DAXOTA, 1950 TO 1958

Electricity Telephone ¥Wa ter-Sewer
Kilowatt Hours Operating Number of Operating Gallons of Operating
Year Provided Expenses™ Telephones Expenses Water Punped Fxpenses
1950 13,909,820 1359, 7% 2,841 %59,390 229,373,000 §55,960
1951 13,996,400 406,836 2,%20 63,387 245,878,000 28,500
1952 13,591,740 %2,169 3,037 70,011 280,274,000 59,825
1943 13,811,080 356,952 3,115 84,727 273,677,000 57,649
1654 14,865,%00 0,198 3,246 81,330 307,089,000 67,877
1955 15,957,849 290,088 1,297 ‘8,457 304,323,000 95,028
1956 17,340,724 291,149 3,624 79,355 339,153,000 100,173
1957 18,771,427 304,992 3,94 121,760 325,413,000 125,850
1958 20,247,130 322,622 4,300 137,247 330,180,000 138,954

e T e e L R ST ————

#The 195C to 1954 period was not used in establishing a relationship between population aml electric
operating expenses.,

Sources: Brookings City Auditor, Financlal Statements, City of Brookings, 1950 to 1958; Brookinmgs
City Telephone Department, Brookings City Water-Sewer Deparitment.



more than 18 million kilowatt hours, or 91 percent, between 1938 and
1970,

In order to esilmate future costs, it wiase necessary to eliminate
the years 1980 through 1954 from the base perisd used in setting up the
relationship, Upen examination of the firancial statements for the
entire bhase ceriod, it was found that total operating expenses wer
highly irregular. Electric power had been locally msnufsctured in 1950
and 1951, Total opersting costs in 1950 weve $357,738; in 1981, costs
were $406,83 ., 1In 1922, 1953, and 1984, cut-backs were made in locally
generated electricity and the rest of the nscessary power was curchasid
from other sources. Totel operating cowba dropped somewhat in those
years and in 1955 the facility jurchasec the bulk of its slectric rower
fram othex sources. It was necessary, then, to eliminate those highly
inefficient years from the base period, with respect to this particuler
ralatlianship, becauss 1t would not have been an sccuratas reflection of
the nature of operation that will probably take nlsce in the future, It
should be pointed out that, even though the base period was merely four
years in length, the resulting correlation coefficlient obtained was
signi ficant., (See Table IX in the Appendix.)

After the established relationship was aplied te future population
estimatesz, total costs in 1970 were estima_tnd at $443,062. This rapre-
sents an incresse of 120,440, or 77 'g‘w‘r"l;':'t above the 1558 total of
$322,622, Predictions of total operating sxpenses and total cutput of
tha electric facility fax the 1930 :n 197 perind are presented in
Table YI.



due to the cost incurred in maintaining the Steam Plant.

TABLE VI. ESTIMATED OUTPUT AND OPERATING EXPENSES OF THE
ELECTRIC DEPARTMENT, BROOKINGS, SOUTH DAKOTA,
1959 TO 1970
e — —~ —
Estimated Estimated
Yabr Kilowatt Houxs Cperating Expenses
19%9 20,928,601 324,445
1960 21,333,110 324,988
1361 21,674,358 227,374
1962 22,902,094 385,646
1983 24,087,264 341,696
1964 25,197,998 391,240
1545 36,947,299 363,122
1966 29,304,805 379,138
1967 31,705, 3% 395,441
198 34,574,685 414,930
1969 36,932,232 430,943
1970 33,716,384 443,062

Part of the operating expenses for the Electric Department is

e s o et e e

This cost

was included with the total operating expenses of the Electric Depart-

went. N2 athtmmpt wae made to establish estimotes for mutrut of stean

haat.



getimations for tha Telsphone Department

In projecting the number of telephones and the resul ting operating
expenses for the Telaphone Dapartment until 1970, the yesrly number of
telephones and the population were correlated for ths base period. The
yearly total number of telephones for the base pericd was cbtained from
the Brookinga City Telephone Depariment.

The total number of telephones increas#d by 1,459 during the base
period; this represents a2 gain of 5] percent, After the relationship
was developed and population estimates applied to it, the 1970 estimate
of total number of telsphones was 7,343, or 85 percent more than the
1958 total of 4,30, There was & high correlntion betwsen total popula-
tion and total numbar of telsphones in use; this correlation was highly
significant,

In ordar to forecast the future operating expenses for the
Telephons Department, pravious total costs for the bise period es
reflected in the financisl statements were again used. Telaphone
operating expensas {n 1930 wezre $59,33%3; by 1958, costs had soared tao
$137,247, an increase of 131 percent, This was due lorgely to the amount
of investment that resulted froa converting to a dial ty;# systes in
19%8.

After the relationship was establighed tatween population and
operating expenses for the base period, future eetimates wars found by
comparing population estimates wlth the mglationship., The 1970 total

telaphons cperating expenses were predicted to be 333,338. This is an



TABLE VII, ESTI¥ATED NUMBER OF TELEPHONES AND OPERATING EXPENGTS
FOR THE TELEPHONE DEPARTMENT, BROOKINGS,
SOUTH DAKOTA, 1959 TO 1970

Estimated Number Estimated Operating
Yeur of Telaphones Expenses
199 4,3% $£143,963
1960 4,465 147,957
1961 4,536 151,703
1962 4,779 164,689
1963 3,016 177,328
14 9,239 189,174
1945 5,588 J 207,028
1966 6,060 232,970
1967 6,540 298,571
L98F 7,114 289,170
199 7,386 314,312
1970 7,943 333,338

increase of $196,091, or 143 percent, more than the 1958 totsl., &
further breakdown of number of telephonea and operating expensses for the
Telephone Department is found in Takle VII.

Estimations for the V':ter-Sewer Department

The Water-Sewer Department has beat a combined facility since

1954, Prior to that time, sewer disbursensnts wers handled under the
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Incorporation Funed, In order to celculate total sperating expenaes for
the base period, msewer operatiny axpenses, as reflectmd in the Incorpor-
mtion Fund, were combined with operating expenses of the Tater Department
which had anerated as 2 separate facility until 1954, After srrivimg at
accurat@ ligures foxr total oparsting sxpenees for hoth water and sewer
costs durlnmg the 1950 to 1958 period, the relationship concerning total
population for that period w:=s established, Total éxpanses in 1950 were
£9%5,960; by 19%8, costs had risen to $138,954, This 1s an increase of
82,994, or 148 percent over the entire base period, W"hen future
pispulation eatim:tes were applied to the relatlonship, sstimated total
operating expenses for 1970 wers $381,423; which im an increase of 174
percent from 1958 to 1970, Other yearly totals for the ifater-Cewer
Depaxtm#nt zre shown in Table VIII.

In prder to celculste a relationship for tha base pariod for the
totsl number of gallons of water pumped, 1t was nécesszry to tabulste
deily pumpage totals frem records kept by the Prookings Water-Sewer
Department, After yesrly tot:l mumber of gellens pumped in Brockings
for each yeax of the base period w s obtained, a relationship between
total populstion and pumpage was developed. Total pumpage of water
increased by 40,807,000 gallaons betwren 1750 amal 1938, This 1s an
incresse of 14 percent over the base poriqq;,

Whan future population estimates were applied to the setablished
relationship, it was found that s total of 929,878,340 gallens of water

will have to be pumped in Brookings in 1970, This i® an incresse of
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TABLE VIII, ESTIMATED GALLONS OF WATER PUMPED AND OPERATING
EYPENSES FOR THE WATER-SEWER DEPARTMENT,
BROOKINGS, SOUT:H DAKOTA,

1939 TO 1970

Estimaited Gallons Estimated
Year of Water Pumped - Operating Expenses
1959 351,090,060 $150, 734
1960 354, 380,680 15%,014
1961 358,397,100 160,373
1982 370,657,470 176,177
1963 382,539,960 191,559
1964 393,773,010 209,975
1965 411,384,850 228,677
1966 435,121,020 253,275
1987 459,290,460 290,431
1968 488,179,030 227,670
1369 511,915,200 358,267
1970 529,878,340 381,423

b — e e e e e e = e

199,698,340 gallons pumped ower the 1958 to 1970 period. Yearly
estimates of total number of gallans of water pumped for the entire

1359 to 1970 peried are shown in Table VILI.
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Figure 1. Estimated Total Operating Expenses for Municipally-owned
Public Utilities, Brookings, South Dakota, 1959 to 1970.
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CHAPTER V
SUMMARY AND CONCLUSIONS

The purpose of thia study was to predict output sad operating
expensag of municipally-owned public utilities for Brookings, Sauth
Dekota, until 1970,

The enrollmint st South Dakota ftate College wme considered the
dynamic factor in determining the population of Prookings. From work
previously sccomplished, future enrollment ostimetes were obtained.

The 1970 enrollment &t State College wa: estimsted at 9,700, Allowing
for a one-year time lag between college enrollment and the resulting
population, the future population of Brookings wis calcul:ted by the
uss of a 2,8 multiplier., The total populstion of Brookings in 1970 was
entimatad to be 29,449,

The study wee limited to include only predictions of future output
and operatimg exenses, andl not 2 cost analysis of materials and equip-
mant, or empansion by direction or srss., It was assumed that per capiis
income, pumchesing power of tho dollior, consumer tastes and spending
patterns, fanily size and the amount of manufacturing carried en in
Brookings were constant. In setting up all.of the reculred relationships,
8 base period of 1980 to 1958 was umed, It was sssumed that this period
of time w's of sufficient length to set ur :-lilklo relationehirs,

Total populstion of Brookings w & consildered : determinant of the
demand fer ~ublie utilitien. The demand fo; new dwellings was alwo

coneldered a function of the population of Bronkings.
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ity use af ragression anslysis, relationships were established
between populmtion and dwellings, between populstion and output of
municipally-owned public utilities, and between populatian and operating
axpenses of munlclp lly-ownsd  ublic utilities. Future populsation
egtimates were spplied to esch ralationship in order to errive #t
predictions of the future mctivity in th# residential Mousing sector
and smong the public utilities,

Between 19%9 and 1970, s total of 1,051 dwelllngs will be built
in Prookings; this is an sverage of 87.6 dwellings built each year. 1In
1970, a total of 100 homes will be built.

The clty of Brookings will need & total of 7,943 telephones by
1970, VYearly operating expenses of the Telephone Tepartment will be
£333,238 {n 1970, which 1s 243 percent af the 1958 total.

A total of over 38 million kilowstt hours of elsctric mnargy will
heva ta be provided the consumers of Brookimgs {n 1979, This represente
8 goin of silghtly wore than 18 million kilowsntt haure over the 1958
totil. Oparating espemses in 1970 will be £443,217 for the Electric
Dapartment; this is an Increase of $120,%93 betwren 1558 and 13570.

The Water~Sewer Department will pump a total of 529,878,340
giallons of woter iIn 1970, which 1s an increasa of 199,6%€,2480 gallons,
or 80 percent, more than the 1958 total uf 330,180,000 gallone of
miter. Tha total cost of oparating this f;cillty will be 1381,423 in
1970. This zepresents an increass of 7247 849 over the 19%8 to 1970

piriod,
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In order t» further explain the nature of methodology used in
this study, it is necessary to clarify parts of the operatiens followed
in reaching the conclusions st:ted,

After all necessary data were collectad, relationshine were
astablished batween pepulition and other data used in setting up the
base period. It was sssumed that the 1950 to 1938 period was a
sufficient length of time to establish the relationship. The technimue
used in estublishing these relatianships was regryession anslysis,
Population w=s, in sach case, corsidered the independent variable.
Total number of dwellings, 2long with operating expenses and output for
wach of the municipally-ovmed public utilfties in Broskings, for thw
base period, were considered the dependent varlables In each case,

Seven aets of relationships were set up., They weres

(1) Population an’ total number of dwellings.

(2) Population and kilowstt hours provided,

{3) Populstisn and electric operating oxpenses.

(4) Papulation snd mumber of telsphonas.

(%) Population and telephone operatiag expenses.

(8) Populatien and gallons of water puamped.

(7) Population and weter-sewsr ojeraiing expenses.

A scatter diagram was set up fox *’fh of the relstionships for
the base period. Inspection of thes: indicated that the relationships
ware linear in chairacter.

For tne basg period, the constante in the regression emuationa,

Y = @ + bx were obtained, whers
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o
"

depepdent veriable

X

population.

The population estimetes xore then subet tuted in the egqustions
to ocbtaln sptimites of the dependent variable for the years 1989 to
1970. The rogression equatlons, roefficienta of correlation and standazxd
error of eatimetes are qiven in Table IX.

Five of the relationghips had reference to the base perinsd of 1990
to 19983 two of the relationships had reference to only part of the hage
periad. The five casas were population correlatad to aich of the
foliovi.ngt

(1) Total number of telépdenes. -

(2) Telephone opersting expansec.

(3) Amount of Xilowatt houxs of elecerieity srovided.

(4) water—sewsr opsvating ixpenses,

(5) Gallons of water sumped,

Each of tl:es0 incluced ming observations, or seven d¥grees o.i’
u‘modo:n.23 Bith eeven degreees Jf fxeedom, a corrsletion coefficient muet
be et leset ,7977 in order to be statistically pignificant at the .01
level of confidence., E=ch of tr# skove five velstionships were
ebove .7977; they were then higaly significant,

Remainitg were two relolfonehips; population correlated to:

(1) Elmctric operzting esxpenses. h

(2) Tota: numter of dwellline.

?sbegreu of Freaedog {D.F.) = BN - 2,
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For each of the shove, the nunber of yeara used as a bese period
was less then nine. PRichors glviag rise to the inabiliiy to use nine
abservations for the :xeve b relsafonshirs azye stzted in Chapter ITI
and Chepter I',

Cnly 31x obsarvatinns were ueed in the corielztion hetween popu-
letion 2n? total dwellinCsy this left only four degrees of freedom
which made 1t necezsary to attain a correlation eefficient of 2172
for sitnificance at ths .81 level. A correlailen Coefflclent of .9471
was attzined vhich made thia sfanificant at the .01 lavel,

The corrolstion batween popule tion and total electric opereting
expemass veferencad only four yeasrs for a base period; this left only
two degrees of freedom, This meant that {n order to bo significant at
the .0l level, tha corzelatian coefficlient hed to rezch ,0080, After
the reg¥ession wes coleted, s coxvelation coefficlient of 8509 was

attalned sAich w2¢ eignificant at the .9C lavel.

R



TABLE IX, STATISTICAL RELATIONSHIP OF POPULATION TD TOTAL DWELLINGS, AND OUTRUT AHD
OPERATING EXPENSES OF MUNICIPALLY-OWNED PUBLIC UTILITIES,
BROOKIMGS, SOUTH DAKXCTA, 1950 THROUGH 1998

Standard
Dependent Regression Error of Correlation Degrees of Level of
Variable® Eruation Estimate Coefficient Freedom Confidence
(Y) (Y = a + bx) (s2) (r) (oF) (3/%)
Total Dwellings Y = 930.04 + .06533x 329 houses « 9471 4 .01
Electric Costs Y = 210,414.75 + 7.9 4,790 .85%69 2 .10
Flectric Output Y = 4,465,078.7 + 1163.0718x 293,894 Kyl =5408 7 .01
Humber of Telephones Y = 1,090,77 + .23268x 68 telephones ,9857 7 .01
Telephonk Costs , ¥ = =31,929.3188 + 12,4034x  $5,410 9757 7 .01
ater Pumped Y = 185,030.55 + 11.71lx 16,748 gallons ,.8033 7 01
fiater~Sewer Costs Y = 463,106.95 + 15.0940x  $6,418 9769 7 01

#*Population wis the independent variable in each case.

oF



43

LITERATURE CITED

Benrud, Charles, and Kanning, Travis, "i Report on Long-Range Salary
Trends and Remulrements for Acquiring amd Maintaining an Aderuate
Faculty at South Dakota State College," Regort Numbiér 1, Committee
on Economic Status of the Faculty, South Datot: State Collegas
Chapter, Amarican Associ:tion of University Professors, January,
1959,

Peu, Frank A,, Lipsey, William E., and Schleier, Louis M., Introduction
1o Edugation, Interstate Printers and Publishers: Denville,
Illinois, 19%6.

Booth, Exrnest G., Unitad Etates Department of Comnerce, Field Services,
Minneapolis, Minnesota, personal correspondence, March 16, 1989,

Chamber of Commerce of the United States, Urban Development Guideboolk,
Construction snd TUivic Development D#partment: Washington 6,
D. C., November, 1955.

Housing and Home Finance Agency, A Short-Term Forecast of the Housing
Market, Jacksonville, Flozida, Dlvision of Housing Pesearchi
Washington 25, D, C., June, 1953,

“aplan, Lawrence Jay, Factors Affecting Productivity in the Homebuilding
Industry, Noctoral Dissertetion, Columbie University, 1952,

Koch, Horma Ruth, Estimating Commercia ; Expansion in Brookings Resulting
fIom the Increases in South Dakots State College

esis for Master of Scionce Degree, Department of
Economics, South Dakota State College: Brookings, South Dakota,
June, 1958,

tatlonal Education Association, Resssrch Bulletin, Volume 37, Number 1,
Research Division of the National Education Associstion, February,
1959.

fmaha Improvement Foundation, Omaha, Mebreska, unpublished brochure,

Unitad States Bureau of Census, A Report of the §mgtugtg _ggg___&g;_},
Census of the United States, Censde-of Population, Volune

Number of Inhabitants, United Stotes Government Printing Ofﬁcox
Washington, D, C,, 1952,

United States Department of Comwerce, Offjce of Wusiness Economics,
®Survey of Current Business,” Washington, 0, C., 1950-19%8,



Urban Land Institute, "Utilities and Facilities for Mew Pesidential

DWQIOpm.nt,' MM& &d _2_7_, "ﬂlil'd.ngton, D. C..
Dacember, 19495,



	Estimating Output and Operating Expenses of Municipally-Owned Public Utilities in Brookings, South Dakota, 1959 to 1970
	Recommended Citation

	tmp.1532536214.pdf.UqIpH

