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CHAPTER I
INTRODUCTION

In recent years, the costs of providing public goods and
services at the local level have continued to rise at an ever
increasing rate. Police and fire protection, highways and
streets, sanitary serviqes, recreation, education, health
services, and administrative service costs have gl11 risen.
Among the causes of increased costs in the provision of these
services at the local level are: 1increases in per capita
incomes, urbanization pressures, and the development of new
public services, programs and facilities to improve the lot
of the aged and the poor.

Schools are of special interest among the locally
produced public services because of their magnitude among
local government expenditures. In 1967, 37 percent of all
state and local spending was for education. Of the $40 billion
spent on education that year, 60 percent was financed at the
local 1evel.1

Among all of the local services, the cost of health
services have increased most significantly. The more recent

major cause of this phenomenon was the enactment of Medicare

1James M. Buchanan., The Public Finances (Homewood,
Illinois: Richard D, Irwin, Inc., 1970), DpP. 342-344,




and Medicald in the mid-sixties, "The result has been a sub-
stantial addition to the total demand for medical care services,..
Since nothing was done to expand supply, prices for medical care
services at all levels increased dramatically in the late 1960's...
prices will continue to increase rapidly in the 19?0'5."2 A
system of hcspitals that had appeared to be nearly adequate for
the needs of the society, gquickly became inadequate.

Not only has the burden of increasing costs caused increas-
ing pressure on revenue sources in urban areas, but also some
effects have occurred in rural areas. The outmigration from
rural areas that fed the urbanization trend has resulted in a
declining tax base. This declining tax base has caused an
increase in the burden of financing public services for those

people who did not migrate to the cities,

THE PRCBLEM

Can anything be done about these high and rising costs
at the local government level? One approach, would be to deter-
mine if there is any significant relationship between constit-
uents served and pér capita or per unit costs, as indicated in
the production function for a particular service, i.e. deter-
mine if economlies of scale occur.

If economies of scale occur, and the quality is not

hampered, perhaps some sServices should be produced by a form

°Ibid,, pp. 355-356.



of consolidated government. If diseconomies of scale occur in
the production of some services, perhaps larger jurisdictions
might be divided into more nearly optimal units. By taking the
production functions for a number of locally produced services
into consideration, some efficlent size of governmental unit
might be determind.

The purpose of this report is to determine if economies
and/or diseconomies of scale occur in the production of services
at the local level. If economies and diseconomies do occur,
then an optimum sized production unit exists for that local
public service or groups of services, When possible, numerical
conclusions will be indicated as to an optimum size of produc-

tion unit.

"Economic theory since the time of Adam Smith has
recognized the influence of size upon unit costs. 1In
theory, unit costs are relatively high for a small volume
of outputs, but as an enterprise increases in size, its
production costs per unit of output declines. This
phenomenon is called ‘economy of scale.! Economies of
Scale are expected to occur when a larger investment of
inputs results in a lower cost per unit of output.

In theory there is some optimum size for all
enterprises, The optimum is defined as that size where
unit costs are minimized., If the size of the enterprise
exceeds this point, a 'diseconomy of scale! arises
because unit costs begin to climb."3

THE PLAN
Chapter II begins with a review of the methodologiles

used in estimating public service production functions. This

3Nels W. Hanson, "Economy of Scale as a Cost Factor in
Financing Public Schools," National Tax Journal, XVII (March,
1966), 92.




chapter is important because, in the comparison of studies of
scalar economies, theilr conclusions vary in importance accord-
ing to the quality of the methodology used. The proxy variables
included, the nature of the sample, the sample size, and the
statistical tools used are among those factors which affect the
quality of a study.

Chapter III is a discussion of the conclusions of these
studies, First, the studies which discuss efficiency in the
production of particular services are compared, service by
service. Then, the over-all conclusions on the possibility
of a relationship hetween municipality size and efficiency in
production for all of the services in their aggregate are
discussed.

In Chapter IV the results of all the studies are sum-
marized and, where possible, numerical optimum size local
government units are indicated. Following the conclusions,

a final note in Chapter IV discusses one possible direction
that studies of efficiency in local governments might take in

the future.



CHAPTER II

METHODOLOGIES USED IN THE STUDY OF
ECONOMIES OF SCALE IN LOCAL GOVERNMENTS

A great diversity exists in the methodologies used to
study economies of scale in the production of public goods and
services at the local level. A logical framework for the
presentation of the methodologies was obtained from the statis-
tical tools employed in estimating public service production
functions, Although these tools varied in complexlity from a
comparative index concept to a system of simul taneous equations,

some form of regression analysis was most common.

COMPARATIVE INDEX STUDIES
Two of the studies reviewed used rather simple comparative
index concepts as thelr tools. Neutze studied the possibility
of economies or diseconomies of scale in administrative costs,
a classic theoretical economic consideration, by using compara-

1 His methodology was merely a determination

tive percentages.
of the percentage of local government expenditures that were
used up in administrative costs. His data were gathered fronm
the local governments of the state of New Soufh Wales in

Australia for 1957. The data were unique compared to data

1G. M. Neutze, Economic Policy and the Size of Cities
(New York: Augustus M, Kelley, 193?;, pPp. 68-69.



that would be gathered in the United States, because of the
classes in hls study. The smallest of the seven classes were
municipalities with population of less than 25,000, and the
largest class included all municipslities with a population
greater than 150,000, The only city in this largest class
was Sidney. |
Shaplro investigated the concept of economies of scale
in local governments also, using a rather simple conparative
index methodology.2 He used 1957 data gathered by the United
States Bureau of the Census concerning local government financing
and an estimation of the population of all 3,100 counties in
the Unlted States for that year.3 No attempt was made to study
the possibility of economies of scale for locally produced
goods and services. His viewpoint was in terms of the pure
financial health and wealth of local governments. The expendi-
ture and revenue data of local governments within each county
was analyzed according to states. The counties with the highest
and lowest revenue and expenditure items of each state were
analyzed according to county population class ﬁo determine if
any significant relationship existed belween county population

and per capita revenue and/or expenditures.

2Harvey Shaplro, "Economies of Scale and Local Government
Finance," Land Economics, XXXIX (May, 1963), 175-186,

3United States Bureau of the Census, Local Government
Finances and Employment in Relation to Population in 125%
(Washington, D.C,: oState and Local Government speclal studies
Number 45, 1961).




SIMULTANEOUS-EQUATION ANALYSIS

A more rigorous approach has been the implementation of
simultaneous equations for estimating public service production
function. Such a model was developed by Morris and Tweeten4 in
relating crime control costs and city size. The model, consist-
ing of a sinmul taneous system of recursive equations, was unique
in that the police depaptment service output was measured in
terms of crime controlling effectiveness,

Since 1t is impossible to measure the social disutility
of varlations in crime rates, Morris and Tweeten held the crime
rate constant over the range of city sizes., Assuming that crime
can be controlled, thelr basic emplrical procedure was to compare

the costs of holding crime at that level in different sized

cities, by varying the police numbers,

RANK CORRELATION ANALYSIS
Simple rank order correlation also was used in studying
the relationship between city size and the cost of public serv=-
ices, An example is a study by Schmandf and Stephens of the
municipalities within Milwaukee County with respect to economies
of scale in the production of publie services.-5 Schmandt and

Stephens included five separate rank correlation matrices in

uDouglas Morris and Luther Tweeten, "“"The Cost of Controclling
Crime: A Study in Economies of City Life," Annals of Regional
Science, V (June, 1971), 33=49.

5H. J. Schmandt and G. Ross Stephens, "Measuring Municipal
Output," National Tax Journal, XIII (December, 1960), 369-375.




their study. A matrix for total municipal expenditures, one
each for police, fire, and sanitation services, as well as a
matrix for the schools in Milwaukee County. In their study of
the municipalities within Milwaukee County, their goal was "to
test the assumption that population size is unrelated to per
capita municipal expenditures even when service levels are
considered."6
Although, the inclusion of a service quality index in a
study of local government scale economies wWas an innovation of
Hirsch, Schmandt and Stephens included such an index in their
study. Thelir "quallity of service" indlicator was less complex
than the indlcator used by Hirsch in his St, Louis study.
Schmandt and Stephens felt that the development of a quality
index was important because it was necessary to determine the
extent to which the variations in municipzal outlays could be
attributed to varlations in the quality of a particular service,
rather than the scale of plant. Thelr "service output index"
consisted of an enumeration of the sub-functions performed by
a service producing unit, such as the police department. A
police department that provides a greater number of sub-functions
is considered a higher quality police departmént. Schmandt and
Stephens felt that thelr index was superior because it measured
service output, while the Hirsch index measured input resources

for the production of a service.

6Ib1do ] pl 3?0'



Although the primary statistical tool used by Hirsch was
multiple regression analysis, in his analysis of some Isard and
Coughlin data concerning sewerage disposal plants he used rank
correlation analysis.7 Hirsch used the Isard and Coughlin study
as an exanple for his concept of a vertically integrated public

service.8

REGRESSION ANALYSIS

Among the studies that implemented regression analysis,
2 used linear regression analysis, 6 used curvilinear regression,
and 2 did not indicate what type of regression analysis they
used, Within the articles which did not specify the type of
multiple regression analysis used, no formula or list of vari- -
ables was included to help indicate which of the analysis types
Wwas used,

9

One such study was done by Gabler” who, "attempts to

assess the effects of three population factors--size, density,

and rate of change-on the provision of certaln urban public

10

services. The expenditures per caplta were studled for the

7Werner 7. Hirsch, "Implications of Metropolitan Growth
and Consolidation," Review of Economics and Statistices, XLII
(August, 1959), 232-2L1,

81n the case of a vertically integrated service, more

than one stage of the production service process 1s under the
Jurisdiction of a governmental unit,

9L. R, Gabler, "Economies and Diseconomies of Scale in
Urban Public Sectors," Land Economics, XLV (November, 1969)
425-434,

1071v34., p. 425,
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states of New Jersey, Ohlio and Texas, For the study of a munic-
ipal service associated with the citles in a particular state,
two separate analysis were made, one for the per caplita employ-
ment associated with that service, and another for the per
capita expenditures on that service. The additional dependent
variable, employment per capita in the production of a particular
service, was added to the study because such an addition tends
to decrease the differences in costs among cities due to varia-
tions in price and salary levels, In each state, the cities
studied were divided into two groups, those cities with 25,000
to 250,000 population, and a second group contalning those clties
in the state with greater than 250,000 population.

Hanson used a significantly different method of analysis;
which included regression analysis, to compare data assocliated

11 fThe districts

with 577 school districts from nine states.
ranged in size from 1,500 to 846,616 pupils. This data for the
1958-1959 school year included grades one through twelve for
the districts studied.

Hanson's system of analysis consisted of gathering infor-
mation of two types. School district size information as measured

in average daily attendance, as well as unit cost residual infor-

mation for each district. This latter information was gathered

11Hanson. HEconomies of Scale as a Cost Factor in
Financing Public Schools," pp. 92=95,
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12 James!

by using James! determinants of educational expenditure.
determinants of educatlion expenditures are a group of eight
economic and social characteristics that correlate highly with
educational expendlitures. The results from the James! regression
equation were compared with actual expendlitures for each district,
and the residual per pupril costs were compared according to

district size to determine if a significant relationship existed

between school district size and per pupil costs.

Linear Regression

As Was already mentioned, a linear form of multiple
regression analysis was used in 2 studies for estimating scale
economies in public services, One study was a multiple service
study, and one study was a single service study.

The multiple service study was done by Brazer.l3 The
city government functions in his study, that are reviewed in
this report are: police and fire protection, highways, recrea-
tion, genersl control, sanitation, and educational services,

Brazer's study was made up of 5 sub-studies. First,

462 of the 481 cities with populations of more than 25,000
were analyzed. Three other samples studied all of the cities

in California, Massachusetts, and Ohio with 1950 populations

12
H. Thomas James et al., Wealth, Expendlture, and Decislon-
Making for Education (Stanford: Staniord University Press, 1963).
pp. 69-100.

13Harvey E. Brazer, City Expenditures in the Unlted States
(Vew York: National Bureau of Economic Research, 1959),
Occasional Paper 66,
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greater than 25,000, Finally, the 41 largest cities in the
United States (less Washington, D.C.) were studied separately.
Kong Kyun Bo, with linear multiple regression and some

data from a group of sl'1c:rt-ter’n:11l‘L

hospitals in Western Pennsyl-
vania, attempted to estimate the basic relationships of costs
for the hospital 1ndustry.l5 In order to minimize the varia-
tions related to factors other than size, Ro picked a sample
of hospitals that was similar in general characteristics, with
a wide range through which various independent variables could
change. Sixty-eight of the 102 hospitals in Western Pennsylvania
made up Ro's sample. The data was gathered for the eleven years
between 1952 and 1963, less 1956, The hospitals in the sample
varied in size from 36 to 794 beds. ‘
Twenty-two independent variables to express such concepts
as: Ssize-volume, capacity utilization, scope of services and
technology were included in the study, as well as three exogenous
varlables referring to community characteristics, and some dummy
variables to indicate educational levels of the hospltal staff.
Two expressions of‘average costs, adjusted inpatient expenses
per admission, were used as dependent variables. A number of

regressions were run using only a few variables at a time to

avoid colinearity. Just two of the regressions were included

14A short term hospital 1s one with an average patient

stay of less than 30 days.

15Kong Kyun Ro, "Determinants of Hospital Costs," Yale
Economic Essays, VIII (Pall, 1968), 187-259.
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in the paper Ro had published. The other regressions were ine-
consistent. Both cross sectional and time series data were
used in the study, and data were combined through covariance

analysis,

Curvilinear Regression

Curvilinear regression was the most popular of the
statistical tools used in studying economies of scale in the
production of services at the local level. Thils statistical
tool was used in 6 studies.

Hirsch used primarily curvilinear multiple regression
and correlation in his study of the St, Louls city-county area,.
Included in the article was a study of the potential for scale -
economies with respect to police, fire, refuse collection, and
education, as well as a reference to a previously mentioned
Isard and Coughlin study of economies of scale in sewerage
plants.16 Hirsch included an innovative quality index in his
calculations, His service level index was computed, using
factors which presumably affected the quality of the services
produced.l?

In his theoretical framework, Hirsch divided the munieci-

pally produced goods and services into the categories of

horizontally, vertically, and circularly integrated goods and

1641 ter Isard and Robert Coughlin, Municipal Costs and
Revenues (Wellesly, Mass: Chandler-Davis, 1957), pp. 75-76.

1?Werner Z. Hirsch, "Implicatlions of Metropolitan Growth
and Consolidation, Review of Economics and Statisties, XLII

(August, 1959), 232-241,
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services, Horizontal integration referred to a number of service
producing units, under the jurisdiction of the same government,
turning out the same service, such as police services. Vertical
integration was the operation, by a government, on more than

one level in a production-service process, such as water services,
Circular integration referred to the simultaneous operation of a
number of services at one location, such as the administrative
services performed at a éity hall,

Hirsch hypothesized that the short run per capita expendi=-
ture funection for horizontally integrated service would be
U=-shaped with a flat bottom. He proposed that the short run
per caplta expenditure function for circularly integrated serv-
ices would be U=-shaped with the lowest section associated with
medium sized cities. Hirsch predicted that, at least in the
case of the vertically integrated services he discussed in the
article (1.e. sewerage), economies of scale will continue to
occur for larger plants, and although some diseconomies of
scale will begin to occur in large plant sizes, they will not
overcome the economies of scale, 18

In a single service study published in 1965, Hirsch
explored the possibility of economies of scale-in refuse

collection.19 As in his previous article he used St, Louls

181pid., pp. 233-235.

19Werner Z. Hirsch, "Cost Functions of an Urban Government
Service: Refuse Collection," Review of Economics and Statistics,
XLVII (February, 1965), 87-92,
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area data. The 1960 data for 24 St. Louls city-county municipali-
ties made up the sample. He again used multiple regression and
correlation techniques in the analysis of the data.

Four other single service studies are examples of curvi-
linear multiple regression analysis, 2 of which were concerned
with schools, one with hospitals, and one with fire protection,
The possibility of economies of scale in high school operations
were studied by John Riew in data gathered about the Wisconsin

20 One hundred nine of the 430 high schools of

school systemn,
Wisconsin were included in the sample. To minimize the varia-
tions in quality within the sample, 321 high schools were elim-
inated. The quality and expenditure data were subjected to
multiple regression analysis, to determine if any relationshipl
existed between high school size and operating expenditure per
pupil,

In a study of economies of scale associated with school
districts, Donald Osburn used 1966 data from 433 school dis-
tricts in Missouri. Only those districts which had high schools
were included. Osburn also used curvilinear multiple regression

as his statistical tool.21

20John Riew, "Economies of Scale in High School Operation,”
Review of Economics and Statisties, XLVIII (August, 1966),
280-287,

21Donald D. Osburn, "Economies of Size Associated With
Pubtlic High Schools," The Review of Economics and Statistlcs,
LII (February, 1970), 113-115.
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Cohen, with curvilinear regression analysis, studied 53
short=-term hospitals in six northeastemrn states.22 Twenty-three
hospitals in the New York City area were used to develop a
measure for service output. Service output was measured in
dollar costs per services performed, The service standard was
developed with the help of functional data gathered from the
23 New York Clty area hospitals by the United Hospital Fund.

After the service index was devised, two regressions
were developed from the data of the 12 short-term New York City
area hospitals from the study's sample of 53 hospitals., Infor-
mation for 1962 was used for one regression, and information
for 1963 and 1964 was used for the other regression.

Another study of hospitals, among the sample of 53, was .
carried out for those 41 hospitals outside of the New York City
area., Among the adjustments in the data necessary, for this
second regression, was a compensation for wage differences out-
slide New York City.

The statistical tool used by Robert Will was also curvi-
linear regression.. In the application of his model to fire
protection services, the relationship between his independent
and dependent variables could best be expresséd by a hyperbolic
function.

Will's model was innovative in local government scalar

22Harold A. Cohen, "Variations in Cost Among Hospitals

of Different Sizes," Southern Economic Journal, XXXIII (January,
1967), 355-366.
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economic studies.23 In his methodology, he used professional
standards to determine the amount of urban services required.
This was a departure from all of the previous studies in which
comparisons between clties were expressed in terms of expendi-
tures on the municipally produced services, Hls methodology
began by defining a physical unit of resource by its character-
istics and its ability to satisfy need. The basis of the
physical unit should be the professicnal recommendations or
standards developed by experts in the production of the service
under study. After the professional standards were analyzed
for adequacy, the physical unit was to be applied to total city
need, to determine the number of units requlred for the service
under study.

If such an index was made for a number of cities of
different sizes, the comparison of these indexes would be help-
ful in the determination of economies or diseconomies of scale
in the production of the municipal service under study. However,

to follow Will's procedure would not be a direct analysis of the

possibility of scalar economies, as in the other studies reviewed.

His optimum sized city was only in terms of the index developed
from the service requlirement standard, and not in relation to

any municipal expendilture data.

23Robert E. Will, "Scalar Economies and Urban Service
Requirements," Yale Economic Essays, V (Spring, 1965), 3=61.
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SUMMARY

In summation, a number of varying approaches and statis-
tical tools were used to study scalar economies in the produc-
tion of services by local governments., Two studies used a
comparative 1lndex concept as thelr tool of analysis, One of
the studies was a multiple service study and the other a single
service study.

A highly sophisticated ecometric model consisting of a
set of simultaneous equations was used as a tool in one other
single service study.

In one article, a simple quality indicator was developed
and rank correlation was used as a statistical tool.

Some form of multiple regression analysis was used as a
primary statistical tool in 10 of the studies. Linear regression
was used in 2 papers, curvilinear regression was used in 6 papers,
and 2 papers did not indicate which form of multiple regression
(linear or curvilinear) they used.

The methodologies of a number of the studies that used
regression analysls differed in some significant way. In one
study a pioneering attempt was made to separate the variations
in the service quality from the effects of plant size on the
costs of locally produced services, i.e. a service quality
indicator was developed. 1In another regression study quality
variations were partially neutralized by a second regression
equation for which, employment in the glven service per caplta

was used as the dependent variable. Another paper was of great
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Iinterest because it studied the ldea of using professional
standards to determine the need for services by a local
government,

Samples of widely varying sizes have been used, In
some of the studies, quality has been lgnored as a wvarlable,
in others a painstaking effort was made to isolate the quality
variable to make the association between plant size and cost
more meaningful. The conclusions vary as greatly as do the
methodologies, as will be seen in the next chapter. Since
most of the studies analyzed one or more of the services
produced at the local level, the conclusions will be reviewed
service by service, Finally, the over-all conclusions of each

of the studies will be compared.



CHAPTER III

ECONOMIES OF SCALE IN THE SERVICES
PRODUCED BY LOCAL GOVERNMENTS

In the first part of this chapter, the possibility of
economies of scale in the production of particular public
services will be discussed, Among the services included are:
police and fire protection, highways and streets, sanitation,
recreation, education, health and administration. 1In the final
section of this chapter, the general cornclusions on economies
of scale in local governmental units of the various authors

are compared.

POLICE PROTECTICHN
Police protection is quifte common among studies of scalar
econcmies in municipally produced goods and services. Brazer,
with the use of multiple regression analysis, concluded that
economies of scale do exist in the production of this service.l

The five samples studied included:

(1) 462 of the 481 cities with a population
greater than 25,000;

(2) the 35 cities in California with a population
greater than 25,000;

(3) the 30 cities in Massachusetts with a popula-
tion greater than 25,000;

(4) the 32 cities in Ohio with a population
greater than 25,000;

lBrazer, City Expenditures, p. 66,
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(5) all cities in the United .States with a popu-

lation greater than 250,000 {(less Washington,

s B Vo
The conclusions of four of the five samples were that population
was a significant factor in determining per caplita expenditure
levels on police services.3 In the 40 largest cities in the
United States no significant relationship existed between
vooulation level and per capita expenditure on police protection,
Tne four samples that showed a significant relationship between
city size and per capita expenditure on police protection, indi-
cated that only diseconomlies of scale occurred.

Hirsch, after studying 64 St. Louls police departments
for communities ranging in size from 200 to 865,000 inhabitants,
concluded that no significant economies of scale existed.b |

In Gabler!s study of scale econcmies, he also included
pelice protection. Using multivle regression, he concluded
that no significant scale economies existed for cities from
25,000 to 250,000 in any of the three states studied. For
cities with populations greater than 250,000, diseconomies

were indicated in one state studied.5

21bid., p. 16.

31bid., pp. 26, 37, 40, 43, 56.

4Hirsch. "Implications of Metropolitan Growth and Consol=-

1dation| 1} pp. 23?-238‘

5Gabler, "Economies and Diseconomies of Scale in Urban
Public Sectors," pp., 428-434,
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From the study of 19 municipalities in Milwaukee County,
ranging in size from 1,200 to 750,000 people, Schmandt and
Stephens concluded that signiflicant economies of scale 1n police
protection might exist.6 According to theilr rank order study,
there was a high positive correlation between population and
service level, a significant negative correlation between per
capita, per activity expenditures and service level, as well
as a significant negative relationship between per capita per
activity expenditures and population.

The most recent and sophisticated study of economlies of
scale in police protection was done by Morris and Tweeten.7
Included in the study were 754 cities with populations ranging
from 25,000 to over one million people. The conclusions of |
this sophisticated study were that: "sizeable economies and
diseconomies of scale exist with regard to a given quality of
police protection."8 According to the study, crime control
costs were minimized between 250,000 and 500,000. Cities with
a population greater than one million experience extensive
diseconomies of scale.

According to these five studles of scalar economlies in

6Schmandt and Stephens, "Measuring Municipal Output,"
pP. 373-374.

7Morris and Tweeten, "The Cost of Controlling Crime: A
Study in Economies of City Life," pp. 33-49,

8Ibid.. p. 48.
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the production of the municipal service of police protection,
two concluded that economies of scale do exist, one indicated
a possibility of scalar economies, and two concluded that
economies of scale do not exist. Only one study determined an

actual minimum cost range of 250,000 to 500,000 population,

FIRE PROTECTION

With respect to the study of economies or diseconomies
of scale in fire protection service, Brazer generally concluded
that no significant statistical relationship existed.9 From
the sample of 462 citles of the California sample, he concluded
that no significant relationship existed. A significant rela-
tionship was indicated according to his Ohio and lMassachusetts -
samples. The conclusion from the sample of 40 largest cities
was that there was no significant relationship between popula-
tion and per capita expenditures with respect to this municipal
service,

Thirty-two city fire departments and fire districts of
the St. Louis area serving from 800 to 865,000 people, comprised

the sample for Hirsch,t©

A graph of the short-run per capita
expenditure function for fire protection in this study was

parabolic, On the Hirsch graph, the economies of scale were

9Brazer. City Expenditures, pp. 26, 37, 40, 43, 56,

loHirsch. "Implications of Metrovolitan Growth and
Consolidation," 238.
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relatively insignificant between 1,000 and 110,000 people
served, The minimum point on the curve was at 110,000 people
served, Beyond that point, significant diseconomies of scale
occurred although variations in cost occurred in this study,
the factor which caused their variations was other than the
poprulation of the municlipality or fire district. Hirsch felt
that the cause was variations in land area served.

Schmandt and Stephens indicated that their study might
show a possibility of economies of scale in fire protection.ll
According to their study, there was a significant positive
relationship between population and service level, and a
significant negative correlation between per capita, per activity
expenditures and service level. .

According to Will, who used the study of fire protection
as a test for a model he built to determine the efficiency of
Plants assocliated with urban public services, economies of scale
existed in the production of this public service but significant

diseconomies did not exist.12

A graph of the function, as it
was related to fire protection, was a hyperbola which becomes
asymtotic to the horizontal axis at high population levels,

In one of the three sample states used'by Gabler, to study

the cities with populations from 25,000 to 250,000, significant

1lschmandt and Stephens, "Measuring Municipal Output,"
pPpP. 373-374.

12W111, "Scalar Economies and Urban Service Requirements,"
ppo 36- 61-
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disecononies were found with respect to fire protection serv-
ices.l3 In the other two sample states, no significant scalar
economies were found within the study of cities varying in size
from 25,000 to 250,000. However, in the study of larger cities
(greater than 250,000) within these two sample states, signifi-
cant diseconomies were found.

Two studies indicated that no significant relationship
existed between population and expenditures on fire protection,
One study suggested that there was a possibility of scalar
economies, One other study concluded that economies of scale
did exist, and one concluded that, although scalar economies
do not exist, diseconomies of scale in the production of fire

protection services do exist.

HIGHWAYS AND STREETS
Brazer and Gabler included highways in thelr study of
scalar economies. Although the Beta coefficients in Brazer's
multiple regression anzslysis indicated that there was no signi-
ficant relationship between population and expendltures on
highways, a significant negative relationship existed between
population density and expenditures on quLglnwsau;rs.1"P This

indicated that as density increased, the expenditure per capita

13Gabler, "Economies and Diseconomies of Scale in Urban
Public Sectors," pp. 428-434,

lL"I?Jrazer, City Expenditures, pp. 26, 37, 40, 43, 56,
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on highways and streets declined. These relationships occurred
in all five samples studlied by Brazer,

R. L. Gabler also included highways in his study of scalar
economies. Of the three sample states examined, two states
indicated that scalar economies existed.l5 The conclusions of
these two samples differed however. Upon analysis of the Ohio
cities with populations greater than 250,000, he concluded that
significant scalar diseconomies began occurring about 471,000.
According to the New Jersey study, a general pattern of econonies
of scale occurred throughout the larger cities of the state.

Again, the concluslions of the studlies vary from no econo-
mies to slignificant economies in relation to the production and

maintenance of highways and streets,

SANITATION SERVICES
Garbage collection and sewerage service are two other
services that are often produced by local governments and there=-
fore, are often included in studies of scalar economies of local
governments, Two of the state samples in Brazer's study showed
a significant relationship between sanitation service (includes
sewerage disposal and garbage) and city size, but over-all the

conclusion of Brazer was that no significant relationship existed

15Gab1er, "Economies and Dlseconomies of Scale in Urban
Public Sectors," pp. 428=-434,
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16

between city size and costs of sanitation services.
Hirsch. in his early article, quoted a study of sewerage

dlsposal units which was done by Walter Isard and Robert E.

Coughlin.17 Hirsch studied the data of these two men and

observed that: "there is a rapid decline, (in treatment) up

to a dally sewage flow of 1.5 million gallons. From there

18 The

the decline, while stea@y, proceeds at a slow pace,!
conclusions were that as long as the proper size plant was
available, scalar economies would continue to occur in the
treatment of sewerage.

In a study of garbage collection costs that was included
in Hirsch's earlier article,19 he concluded that no significant
Scalar econcmies existed. 1In his later study of garbage colleé-
tion, costs were found to vary from ©9.12 to $22.51 per pickup
unit among 24 municipalities in the St. Louls city-county area.zo

No significant relationshlip was found between average annual

16Brazer. City Expenditures, pp. 26, 37, 40, 43, 56,

l7lsard and Coughlin, Municipal Costs and Revenues,
pp. 75-76.

18H1rsch. "ITmplications of Metropolitan Growth and
Consolidation," p. 240.

191v14., pp. 238-239.

2OHirsch, "Cost Functions of Urban Government Service:
Refuse Collection," pp. 87-92,
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residential collectlion and disposal costs, and the number of
pickup units. Most of the variations in cost were attributed
to such quality factors as collection frequency, pickup density
and garbage can location.

Schmandt and Stephens concluded that there was a possibi-
lity of economlies of scale between clty size and per capilita

- According to

expenditure on garbage and refuse collection.
their rank correlation study, a significant negative relation-
ship also existed between per capita, per actlvity expendilture
and service level, as well as per capita, per activity expendi-
tures on population.

Gabler, like Brazer, lumps sanitation and sewerage into
one category for purpose of study.22 He found no significant -
relationship for those cities between 25,000 and 250,000 popula-
tion, in hils sample. However, in two of the three states
studied, a significant relationship was reported in the study
of citles greater than 250,000 population. In Ohio and New
Jersey, significant diseconomies of scale were found. However,
it should be noted here that, in this category of city size,

New Jersey has only two municipalities.
Of the five articles that included garﬁage collection,

three concluded that no scalar economies existed. One, concluded

that scalar economles might exist and one concluded that such

21Schmandt and Stephens, "Measuring Municipal OQutput,"
pPP. 373-374. :

22Gab1er, "Economies and Diseconomies of Scale in Urban
Public Sectors," pp. 428-434,



29

economies did exist. Of the articles in which scalar economles
for sewerage disposal were studied, two concluded that they

existed and one concluded that economies of scale did not exlst.

RECREATION

The relationships between population and per capita
expenditures on recreation varled among the samples studied by
Brazer.?'3 No significart relationship was found in the large
sample of 462 cities, nor in the sample of 40 large cities. 1In
two of the samples which included all the cities with popula-
tions greater than 25,000 people within a particular state, a
significant relationship was found. Over-all, Brazer concluded
that no significant relationship existed between per capita
expenditures on recreation and city size.

Again, as in the study of expenditures on highways, the
two sample states in Gabler's analysis which showed a signifi-
cant relationship between population and per caplita expenditures,
resulted in differing conclusionS.Zh In the sample of Ohio
cities with populations greater than 250,000, significant dis-
economies began to occur beyond 471,000. In the New Jersey

study, economies of scale seemed to exlst within the sample of

larger cities in the state. However, again in the New Jersey

23Brazer, City Exvenditures, pp. 26, 37, 40, 43, 56.

2L‘”Gal:»le:c‘, "Economies and Diseconomies of Scale in Urban

Public Sectors," pp. 428-434,
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sample, there were only two cities., This sample size discounts

any conclusions one might make about the New Jersey sample.

EDUCATION

Brazer studied schools with his 1953 data collected con-
cerning the 40 cities in the United States with 1950 populations
greater than 250,000, Per capita expenditures on education,
as was the case with all the other eight functions analyzed in
his study of larger cities in the United States, was not signi-
ficantly affected by the population variable.25 One might
conclude that, according to Brazer's data, if any scalar
economies in education do exist, they are associated with cities
smaller than 250,000 population.

Hirsch studied 1951-52 and 1954-55 data for 27 St. Louis
area school districts, Average dally attendance in the dis-
tricts varied from 500 to 84,000, Hirsch concluded that no
significant net relationship existed between expenditure levels
and school district size.26

Schmandt and Stephens studied the possibillity of scalar
economies with a sémple of 18 school districts in Milwaukee

County.?? The districts varied in size from 380 to 80,485

25Brazer. City Expenditures, p. 53.

26Hirsch, "Implications of Metropeolitan Growth and
Consolidation," p. 239.

2?S(';I'mlalfldt and Stephens, "Measuring Municlpal Output,"
pp. 374-375.
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pupils in average daily attendance., The quality index in this
study is similar to the index used in the analysis of other
governmental services by the same authors, It consists of an
enumeration of school activities., Since there was no relation-
ship between service output and expenditures per pupil, while
the relationship between expenditures per pupil and school
population 1s significantly negative, add to this the signifi-
cant negative relationship between per pupil spending per
activity and the number of students in average dally attendance,
and the suggestion is that economies of scale exist with the
sample of school districts within Milwaukee County.28

In Hanson's study of education, the sample was separated
and analyzed state by state. The optimum sized school districg
varied in size from 20,000 students in Nebraska to 160,000
students in New York. The median optimum size district was
50,000 students, Hanson computed the saving per pupil in
average daily attendance that accrued to the school district
operating the optimum sized school district in each state, with
respect to the per pupil cost of operating a school district
of 1,500 students. He expressed this saving as the "“economy
of scale." The annual per student economy of’scale varied
from $15 in Nebraska to $96 in New York, with a medlan scalar

economy of $27. In three of the nine states, the optimum was

281bid., p. 375.
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determined to be the largest school district.29 This implies
that more economies were possible if larger districts had
existed in the state. In the other six states, the optimum
was some intermedliate size dlstricts. For the six states
where an intermediate optimum was calculated, it was discovered
that the diseconomies varied from &4 to %114 and averaged §10
per pupll in average da;ly attendance.30
Upon analyzing the raw data in Riew'!s study of econonmies
of scale in high schools, economies of scale seem to be indicated
from the samllest size school (143-200) pupils to the (701-900)
rupil class.31 This conclusion is made merely by comparing
the pupils in average daily attendance with operating expendi-
tures, Quality variables are allowed to vary at will. ‘
Riew also attempted to isolate the influence of size on
costs, by subjecting the raw data, including the quality indi-
cators, to multiple regression analyslis. With the other
independent variables held constant, when only high school
size is varied, a savings of over 200 dollars per pupil in
average daily attendance is accrued. Economlies of scale

occurred from a high school size of 200 to, what Riew deter-

mines to be, the optimum size high school of 1,675 students.,

29Hanson, "Economies of Scale as a Cost Factor 1in
Financing Public Schools," p. 94.

P1pid., p. 95.

3lRiew. "Economies of Scale in High School Operation,"
p. 282,
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Holding all other variables constant and varying the size of
the high school, 1t 1s determined that 18,3 percent of the
changes in costs assoclated with the high schools in the sample,
are due to variations in the size of plant.32

The general conclusions of Riew are, that this "study
of Wisconsin high schools suggests that economies of scale at
this level of public education are very significant."33

Osburn found that, in the Missourl sample of school dis=-
tricts, economies of scale occurred between 200 and 2,244
students, The economies per student over that range were §47.
Most of the economies occurred for school districts between
200 and 1500 students in size, "

Dissenting views on the possibilities of scalar economieé.
with respect to public schools, are indicated in the studies
reviewed, Two studies indlcated that no economies of scale
existed in school district size, as expressed in puplils average
daily attendance. One study concluded that economies of scale
are possible. With respect to the concept of an optimum sized
school district, one study concluded that such an optimum was
50,000 students and another concluded that it was 2,244 students.

It was concluded in one study, that a high scﬁool should have

321p1a,, p. 285.
31v14d., p. 287.

3403burn. "Economies of Size Assocliated With Public High
Schools," p. 115.
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about 1,675 students to operate at its optimum scale of plant.
Of the studies reviewed, four out of six concluded that, econo-

mies of scale do exist in the production of educational services.

HEALTH

With respect to hospitals, Kong Kyun Ro found in analyz-
ing his data that some of the variations in costs according to
size, 44 percent, could.be accounted for by differences in
service-mix, Usling costs per day as a dependent variable, nine
variables and two dummy variables were found to be related to
this dependent variable. The three most important variables
were: the ratio of patlent care expenses to inpatient operating
expenditures, the number of usages of laboratory, and x-ray per
100 patient days.o>

Since labor is such a big part of the total costs of
operating a hosvital, Ro studied its implications and found
that: "the factors assoclated with labor inputs such as its
productivity, its prices, its proportionate share of the total
input, ete,.go a long way in explaining cost diff‘erences.36

When analyzing costs in relation to the output of hospital

industry, Ro discovered that a built in bias for the possibility

35Ro, "Determinants of Hospital Costs," p. 253.

361p1d., p. 255,
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of scalar diseconomies existed. Larger hospitals tend to be
located in larger cities where input costs are higher. Yet,
in studying the relationship between input costs and output,
with respect to plant size, economies of scale were implied.
If economies of scale wWere implied in spite of the blas that
existed toward diseconomies, then the argument that economies
of scale existed was strengthened.B? Ro concludes that scalar
economies do exist according to his data, and since they tend
to continue throughout the range of hospital sizes in his
sample, he concludes that, at least in this case, diseconomies
of scale do not occur.

According to Cohen's regressions on the New York City
areas hospltals, there was a slow rising straight line marglnal.
cost curve, and a U-shaped average cost curve. The lowest
average cost per patient day was $24.08 for a hospital of 290
to 295 beds. There was a relatively large low cost area on
the assocliated average cost curve, A hospital with between
250 and 350 beds was found to have an average cost per patlent
day of less than $24,20,%

The study of the 41 hospitals outside of the New York
Clty area revealed results similar to the New York City study.

The marginal cost curve was found to be a straight line sloping

371vid., p. 245

38Cohzn, "Warlations in Cost Among Hospitals of Different
Sizes," p. 365. '
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upward to the right, and the minimum point on the average cost
curve was found to be at a cost of $21.25 per patient day, and
to be associated with a plant size of from 160 to 170 beds,
However, a large portion of the curve was found to be nearly
horizontal near that minimum polnt. The average cost was less
than 521.35 for hospitals with between 125 and 2135 beds.39
Cohen's coneclusions, taking his two studies into consid-
eration are: '"while the evidence is insufficient to make any
further narrowing down possible, it appears that hospitals
between 150 and 350 beds are most efficient for ordinary
patient care., Larger hospitals might be needed for special
care."uo In concluding remarks after the New York City area .
study, Cohen adds an important point, "Smaller hospitals (under
100 beds at least) are preferable only when the increased travel
cost to the patient is greater than the increased operating cost
to the hospital, i.e., in sparsely populated areas.ul
The studies on economies of scale in hospitals by Ro and
Cohen agree on one primary point. They both have concluded that
economies of scale did occur. However, only Cohen found dis-
economies of scale with the hospital sizes he studied. Ro did

say that diseconomies may occur above the upper limit of the

391pid., p. 365.

%Ibid.. p. 365.

M1pia,, p. 362.
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largest plant size in his sample.uz Ro said that scalar econo-

mies continue to ocecur from a 36 to 794 bed plant size. Cohen's
general concluslion was, that costs are miniml zed when the plant
size is between 150 and 350 beds.43 So, according to Cohen's

study, possibly significant economies occur up to 150 beds, and

significant diseconomies occur beyond 350 beds.

" ADMINISTRATION

Al though this partlicular category has been given a number
of names, here it will be called, administration, In his study,
Brazer entitled an admlnistrative category, general control.uu
General control has been defined as, "the legislative and
judicial branches of the government, office of the chief execu~-
tive, auxilliary agencies and staff services for finance, law,
recording, general public reporting, personal administration,
and other general administration.us In four of the five samples
studied by Brazer, no significance was found between population

and general control e:cperuiii.ture.L"6

quo, "Determinants of Hospital Costs," p. 245,

%30ohen, "Variations in Cost Among Hospitels of Different
Sizes," p, 366.

44Brazer, City Expenditures, », 71.

4SU S. Department of Commerce, Bureau of Census, Com-
pendium of City Government Finance in 1951. Washington, .Gt
Government Printing Office, 1952,

L6

Brazer, City Expenditures, pp; 26, 37, 4o, 43, s56.
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G. M., Neutze studied what appears to -be a similar con-
cept.“7 He determined the relationship betﬁeen percentage of
budgets pald out for administrative costs, and the city size.
Since his sample included only one city over 150,000, the con-
clusions drawn from the study will be limited. Neutze did show
that, according to his sample, economies of scale in administra-
tive costs do exist for cities between 25,000 and 150,000,

Gabler's study of the general control category of expen-
ditures indicated scale diseconomies 1n one of the three samples

L8 No signifi-

of cities with populations greater than 250,000.
cant relationships existed in any of the other five samples.
Hirsch included in his St. Louls study an analysis of
possible scale economies in ea.d.mim.st:z':altion.‘i‘L9 He selected the.
administration of 27 school districts for his sample. His con-
clusion was "the cost function is U-shaped and its trough is at

an average dally attendance of about 44,000 pupils."So

However,
1t is difficult to relate this conclusion with our other studies

of general control category government expenditures.

MVNeutze; Economic Policy and the Size of Clties, pp. 68-69.

QBGabler, "Economies and Diseconomies of Scale in Urban
Public Sectors," pp. 428=434,

49H1rsch. "Iﬁblications of Metropolitan Growth and Con-
solidation," pp. 239-240.

O1vid., pp. 239-240.
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For the two studies that looked at the possibilities of
economies of scale in the general control category, the con-
clusions was that very little evidence for scalar economies

existed.

COMPARISON OF THE GENERAL CONCLUSIONS

What are the general conclusions from scalar econonmic
studies about the production of locally produced goods and
services? DBrazer says, "there 1s little, if any, demonstrable
positive relationship between the population size of cities and
their levels of expenditure per capita when other independent
variables are taken into account and the sample studied is a
large one."51 In his study, the only category of service pro- -
duction in which he felt that a highly significant relationship
between clty size and per capita expenditures existed, was in
the production of police services,

Hirsch, who divided the services into three categories,
said, in the case of horizontaily integrated services such as:
"fire protection, police protection, refuse collection...growth
and consolidation éppear to have 1little, if any, significant
effect on per capita expenditures for these services."52

In circulary integrated plants, where central administra-

51Brazer. City Expenditures, p. 66,

524irsch, "Implications of Metropolitan Growth and Con-
solidation," p. 240,
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tion services are performed, economies of sScale occur from small
to medium sized production units., Beyond mediun sized units,
diseconomies begin to occur.53 In the case of clrcularly inte=
grated services, such as sewerage plants, he said: "Growth
and consolidation will lead to a decline in per caplta expendi-
tures until a very large scale is reached, so large that few
city and metropolitan areas have achieved 1t."54

Summarizing the conclusions of Hirsch, those services
produced by a number of similar production units under the
Jurisdiction of one government, horizontally integrated serve
ices, do not tend to develop scale economies, Circularly inte-
grated sexrvices, where there 1s duplicity in some of the phases‘
of production, tend to develop first economies and then dis=
economies, if the administrative procedures become too complex
and/or too large, Vertically integrated services occur if
more than one phase of the production cycle is under the juris-
diction of the local government. In the production of verti-
cally integrated services, if the proper size plant is assumed,
economies of scale continue to occur up to very large plants.

All functions considered, Hirsch concluded that "economic

efficiency may be highest in...communities of 50,000-100,000

531bid., p. 240.

5%pi4a., p. 240.
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residents."55

Schmandt and Stephens felt that their study indicated:
"the distinct possibility that economies of scale exist for at
least some municipal functions when service levels are con-
sidered.“56 Even with their simple service level indicator,
they separated, to some degree, the causes of variations in
costs between population changes and quality changes in the
production of municlpal services,

Harvey Shapiro, who studied scalar economies in local
government from a public finance viewpoint, rather than a
service by service survey, reported that: "local governments
in the smallest and largest county areas within the different
states tend tec have the highest per capita revenues and expen-
diture, Yet,...these are the units that are experiencing the
greatest financial problems."S?

He suggested that small local governments experienced
diseconomies of scale in thelr production unit. lMaybe a better
way to put it would be to say, that they were unable to take
advantage of scalar economies., With respect to those local
governments at the other end of the spectrum, he concluded

that thelir financial problems were due to the greater quality

551pid., p. 240.

5680hmandt and Stephens, "Measuring Municlpal Output,”
p. 375.

S?Shapiro, "Economies of Scale and Local Government
Finance," p. 180.
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and quantity of services demanded by people living in those more
heavily populated areas,

In studying the data from Australian cities and separat-
ing it by state, Neutze observed that: "when we look at the
crude relationship between size of centre and expenditure in
each state we find very little evidence of any trends."58

Gabler's general conclusion was that: "the evidence
suggests that for certaln expendlture or employment classifica-
tions in certzin states, larger cities do experience disecononies

of scale."59

58Neutze, Economic Policy and the Size of Cities, p. 68.

59Gabler, "Economies and Diseconomlies of Scale in Urban
Public Sectors," p. 434,



CHAPTER IV
SUMMARY AND CONCLUSIONS
SUMMARY

Do economies of scale occur in the productlon processes
of goods and services traditionally associated with local govern-
ments? Do diseconomies of scale occur? Does an obtimum level
of output for such services exist? Can some results in the form
of numbers be ascertained? What direction should future scalar
economic studies take? These questions will be asked of the
studies included in this report.

The methodologies varied extensively among the studies. -
A significant varlation in sample sizes was present. Quality
indlcators were included in some studies, A wide variation in
theoretical bases was found among the studies. Among the
studies, several different statistical tools were utilized.

Two studies used a comparative index concept, a sophisticated
set of simultaneous equations was employed in another, rank
correlation was used in one study, and in 10 studlies some form
of multiple regression analysis was utilized. -

Two studies seemed most convinced, with one exception
each, that no significant relationship existed between municipal
output andé population, The conclusions of two other studies
were that a significant relationship existed in the case of
some services produced at the local level. One found that,

although no significant relationship was found in the case of
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those services which require the greatest portion of the local
government budget, economies did occur in such services as
water, sewer, and public administration. Diseconomies also
occurred in public administration, with an optimum size some-
where between 50,000 and 100,000 constituents served. The
conclusions of the other study were less clear, as to which
services might experience a relationship between service level
and population, because the conclusions that were drawn from
the study of different samples were often unrelated. However,
in studying one sample, it was concluded that an optimum slzed
city might be near 471,000 people.

In studying the finances of local governments, it was
concluded that a significant relationship does exist between
the population under the jurisdiction of a local government
and the costs of operation for that government. For small
governments, the cost of providing the basic services 1ls higher
than is the case for medium sized local government. However,
the increased cost of operation for large local governments is
due to the demand for more and better services. To put it
another way, econcmies of scale occur, some optimum size local
government exists, and much of what appears té be diseconomies,
is a result of the demand for increased quality and quantity.

Two speclalized articles concluded that a significant
relationship between the size of the city and costs of the
service existed., However, both of them refused to speculate

on whether such a relationship existed for all services produced
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by clty government,.

Of the three articles which reviewed the possibility of
scalar economies in education, the two which were studies of
school districts, concluded that a significant relationship
does exist between district size and per pupil costs, Silnce
they both arrived at an optimum sized plant, one 50,000 and the
other 2,244, it is obvious that they would agree that both
economies and diseconomies exist.

The study of the production of educational units associated
with high schools found that the optimum sized plant was at
1,675 students, This implies that economies and disecononies
of scale do occur in the production of educational units.

Both studies of health services, concluded that economies
of scale in hospltals do exist. One simulated diseconomies of
scale in his study, the other suggested that diseconomies of
scale might exist above the upper 1limit of the largest hospital
(794 beds) in his sample. One concluded that the optimum sized
hospital would be somewhere between 150 and 350 beds, The
other concluded that economlies of scale occured from the smallest

to the largest (36 to 794 beds) hospitals in his sample.

CONCLUSIONS
It appears that a significant amount of evidence exists
to indicate that economies and diseconomies of scale do exist
in relation to the production functions of local governments,
Sweeping conclusions about what the optimum size of such

institutions might be, are not so readily available. In the
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case of municipalities, the studies that indicate a particular
slze, range vary extensively. The studies on school districts
vary extensively also. In the articles on hosplitals reviewed
here, no conclusions on optimum size were common to both studles.
In reference to the question, what direction might scalar
economic studies of municipalities and other local governments
take in the future, mention should be made of an unpublished
paper by Alonso.1 He suggests that studies of economies of
scale in municipal governments, and the services they provide,
tend to be too microscopic. Rather than studying only the public
sector, cities should be studied as a production unit. Any
decisions about their efficiency or inefficlency should not be
made until the city is studled as a complete unit. Until the .
costs of producing the output of that city are compared with
the value of the output produced, no conclusions can be made
about the city's efficilency. He suggests that in & dynamic
city, the residual between the costs of producing and the value
of the total product might continue to increase if the city
continues to grow, He suggests that: "even the largest cities
have not yet reached excessive sizes from the point of view of

growth and productivity."2 Perhaps one dlrection that research

1w. Alonso, "The Question of Urban Size," (unpublished
material, University of California, Berkeley, 1970).

21bid., p. 2.
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about economies of scale in cities might take, would be to
study this concept of Alonso's for citles in the United States.
Is there a significant relationship between city size and a

city's aggregate efficiency?
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Economies of scale in the production of public goods
and services have experienced only modest popularity in economic
literature in recent years. This is true even though there
could be great practical value in such studies. The primary
reason for the lack of work in this area is the difficulty of
developing a relatively inexpensive methodology that would
provide conclusions that could be used as a basis for policy
decisions on optimum size production units, if such production
units exist, Studies that are relatively inexpensive only
indicate whether economies of scale and/or diseconomies of
scale exist. The few studies that used complex methodologles
included only a small number of the services produced at the
local level by the public sector. This may be because the
studies they performed were excessively expensive. For those
services they studied, however, they usually ascertalned a
numerical indication of an optimum sized unit, if it exlsted.

Upon reviewing the studies of a number of authors con-
cerning economies of scale in the production of police and fire
protection, highways and streets, sanitary services, recreation,
education, health and administrative services the only conclusions
that can be drawn are that, with the results §f the particular
studies varying as much as they did, no consensus was indicated
with respect to particular public services produced at the
local level.

Comparing the overall concluslons of those authors that

ventured conclusions on the possibility of economies and/or



diseconomies of scale with respect to local governments in the
aggregate, the results seem to indicate that econcmies of scale
and diseconomies of scale might exist. The few studlies that
indicated an optimum size local governmental unit were not
similar enough to indicate any significant numerical relation-

ship.



