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Abstract:

This research addresses the problems of measuring the impact of population growth on the welfare of a
community. The purpose of this research is to address the problems of accurately measuring the impact
of population growth on the welfare of a community with the intent to assist local government officials
in formulating decisions related to population growth.

Chapter 1 is a detailed statement of the problem as well as a literature review of population growth
studies. The literature review results in the selection of a cost-revenue analysis as the analytical method
most commonly used to measure the impact of population growth on the welfare of a community.

A theoretical analysis of the impact of population growth on the welfare of a community is developed
in Chapter 2, emphasizing how a community maximizes its welfare and the possible effects of
population growth on the point of welfare maximization. The theoretical approach to measuring
welfare changes due to population growth is compared to cost-revenue analysis to determine the
problems of measuring the impact of population growth on the welfare of a community. The analysis is
limited to the public sector.

Bozeman, Montana was selected for the empirical cost-revenue analysis because it has been
experiencing rapid population growth since 1960 and because there is currently debate about the impact
of uncontrolled growth in the Bozeman area.

The results of the cost-revenue analysis, calculated in Chapter 3, indicate that population growth
generated more revenue than costs.

A major reason for these results was that population growth changed the age distribution in the
Bozeman area.

In Chapter 4, conclusions are reached on the problems of inferring the impact of population growth on
the welfare of a community from a cost-revenue analysis. The major problems involve the failure of the
political process to reveal the pure community demand curve for public goods, the inability to assign
monetary values to externalities, and the lack of direct pricing in the public sector.
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Abstract

This research addresses the problems of measuring the impact of
population growth on the welfare of a community. The purpose of this
research is to address the problems of accurately measuring the
impact of population growth on the welfare of a community with the
intent to assist local government officials in formulating decisions
related to population growth.

Chapter 1 is a detailed statement of the problem as well as a
literature review of population growth studies. The literature re-
view results in the selection of a cost-~revenue analysis as the ana-
lytical method most commonly used to measure the impact of popula-
tion growth on the welfare of a community.

A theoretical analysis of the impact of population growth on the
welfare of a community is.developed in Chapter 2, emphasizing how a
community maximizes its welfare and the possible effects of popula-
tion growth on the point of welfare maximization. - The theoretical
approach to measuring welfare changes due to population growth is
compared to cost-revenue analysis to determine the problems of
measuring the impact of population growth on the welfare of a com-
munity. The analysis is limited to the public sector.

‘Bozeman, Montana was selected for the empirical cost-revenue
analysis because it has been experiencing rapid population growth
since 1960 and because there is currently debate about the impact
of uncontrolled growth in the Bozeman area. )

The results of the cost~revenue analysis, calculated in Chapter
3, indicate that population growth generated more revenue than costs.
A major reason for these results was that population growth changed
the age distribution in the Bozeman area.

In Chapter 4, conclusions are reached on the problems of in-~
ferring the impact of population growth on the welfare of a com-
munity from a .cost-revenue analysis. The major problems involve
the failure of the political process to reveal the pure community
demand curve for public goods, the inability to assign monetary values
to externalities, and the lack of direct pricing in the public sector.




Chapter 1

STATEMENT OF THE PROBLEM
AND LITERATURE REVIEW

Statement of the Problem

Local governing bodies are faced with increasingly diffi-
cult decisions regarding population growth. Local government
officials have difficulty assessing the total impact of popula-
tion growth on the welfare of the entire community. Many of
these difficulties occur because what may be a benefit or loss
.to one part of the community may not necessarily be a benefit
or loss for the entire community. The purpose Qf this research
is to address the problems of acdurately,ﬁeasuring the impact
of poéulation growth on the welfare of a community with the inteﬁt
to assist localtgoverhment officials in formuiating decisions
related to pépulation growth,

The remainder of Chapter 1 consists of a literature réView
of population growth studies. The literature review will lead to
the selection of an analytical method commonly employed inlpopula;
tion studies to measure the impact of population growth on the wel-
fare of a community. The selection of an‘analytical method will |

be based on the amount of information each alternative method pro-

vides, fhe practical applications of each method, and the frequency
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with which each method is used by local govermments.

Chapter‘2 consists of a theoretical analysis of the impact
of population'growth on the welfare of a community. Emphasis
is on how a community maximizes welfare and how population growth
affects the community'é point of welfare maximization. This analy-
sis requires discussions pertaining to the concept of ''welfare,"
the distinction between private and public goéds; and the condi—'
tioﬁs necessary for welfare maximization.

Empirical data from the Bozeman area will be analyzed
within the framework of the analytical method in Chapter 3. The
analysis of population growth in the Bozeman area will be‘di@ided
into two sectilons because the operations of the Bozeman city
government and school district are completely independent of one
another. |

Conclusions will be reached in Chapter 4 concerning the prob-
lems of measuring the impact of population growth on the welfare
of a community.. These problems can be pinpointed by examining how
adequately the empirical example reflects changes in welfare due
to population growth. These evaluations of the accﬁracy of the
empirical analysis in reflecting welfare chénges due to populétion
growth will be based on the theoretical anal&sié of welfafe maxi-
miZation in Chaptér'Z; After discoﬁering particular problem areas,

recommendatioﬁs will be made on ways to help alleviate the problems.
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Bozeman,_Montanalhas been selected as a case study because
it has been the scene of répid population érowth in the recent
past. Between 1970 and 1975 this city has grown from 18,600.to
21,700, a rate of more than double the ﬁaéional average. Esti-
mates have been made that Bozeman will continue t6 grow at a
rapid pace through 1990, reaching a total ﬁopulation level esti-
mated at bétween 29,558 and 42,379.1 These statistics héve.gener—
ated debate over the impact of uncontrolled growth in the Bozeman
area. By using Bozeman as a case study for this research, it is
pbssible to provide.di?ect assistance to 1océl governing‘officials
while simultaneouslf addressiﬁg the problems of measuriﬁg the

impact of‘population'grbwth on the welfare of a community.

Literature Review

Researchers have long been concerned with measuring the im-
pact of population growth on the revenues and expenditures of

municipal govern’ments.2 Using several basic approaches developed

lpaul Bdltpn and others, Bozeman Area Growth Study (Bozeman: Bozeman
City-County Planning Board, 1975), p. 6. o
2fncluded in these early studies are: Municipal Costs and Revenues
Resulting from Community Growth by Isard and Coughlin; City Expen- .
ditures in the U.S. by Brazer; Urban Growth and Municipal Services:
Uses and Methods of Cost-Revenue Analysis by Esser; Measuring Fac-
tors Affecting Expenditure Levels for Local Government Services by
Hirsch; Municipal Cost-Revenue Research in the United States by Mace;
‘Factors Associated with Variations im Municipal Expenditure Levels by
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. in the 1950s and 1960s, their studies have cémpared public costs
with public revenues as affected by populatién growth. For
example, some studies used regression analysis to test the correla-
tion between population growth and related variébles. These
focused on four primary areas:

1. Possible economies of scale in the provision of public

services;

2. Fiscal effects.of political fragmentation;

3. Relationship between local expenditures and sfaté and

federal aid; and;

b Expenditure responses to changes in fiscal capacity.3
Examples of the émphasis of these early population growth stﬁdies
in these areas are the works of Brazer, and Scott and Fender in
which most of the variables analyzed were directly related to one

of these four areas.4

23cott and Fender; and, The Costs of Munlc1pal Services in Residen-
tial Areas by Wheaton and Schlussheim,

3John Weicher, '"Determinants of Central City, ‘Expenditures: Some
Overlooked Factors and Problems," National Tax Journal, XXIIT,
No. 4 (December, 1970), p. 379.

4Harvey Brazer, City Expenditures in the United States (New York:
National Bureau of Economic Research, Inc.,.1959), and Stanley Scott
and Edward Fender, Factors Associated with Variations in Municipal
Expenditure Levels (Berkeley: University of California, 1957),
cited by John Weicher, "Determinants of Central City Expenditures:
Some Overlooked Factors and Problems,' National Tax Journal XXITITI,

No. 4 (December, 1970), p. 380.
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By the early 1970s, economists such as John Weicher begaﬁ'
to point out the disadvantaées of limiting the écopé ofAregression
analyses to these commonly used variables. Weicher discussed the
importance of taste and socio-economic sexvice condition variables
as they related to population growt—h..5 Taste variables, as defined
by Weicher, include racigl and ethnic compositions of a city, adult
education levels, and age distribution. Socio-economic service
condition variables include population density, average size of
retail stores and manufacturers, average number of people pe;
unit, and mean January teﬁperature. Each of these variables
partly determines the costs associated with populatioﬁ growth.
For example, fewer crimes 'are committed in colder areas and aréas
with a high proportion of educated adults. Also, many larger stores
and manufacturers provide their own security guards and sprinkler
systems. These factors tend to .diminish the cost of police and fire
_protéction.6

A second type of population growth study common in the 1950s
and 1960s focused on the effects of population growth on the'expendi—
tures of local govermments. These expenditufe analyses inclu&éq

the previously cited works of Hirsch, Wheaton, and Schlussﬁeim.

SWeicher, op. cit., pp. 380-383.

61pid.
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"With the.exceptions of Wheat and Schlussheim in The

Costs of Municipal Services in Residential Areasj_—
.most of the literature involves some measure§ of
average costs as opposed to marginal costs."

Recent studies, such as The Costs of Sprawl and The Bozeman Area

Growth Study, have continued to rely on average cost estimates for
meééuring monetary changes due to population growth.

Most recently expenditure.analysis has been combined with ’
revenue estimates to form cost-revenue analysis. "A cést—revenue
analysis has become a powerful tool for answering some of the ques-
tions asked in relapion'to population growth."8 Given that the goal
of a populétion growth study is to measure the monetar§ éhangeé
due to population gfowth, there is not a more commonly used anélyti—_
cal tool.

Recent cost-revenue studies have eliminated some of tﬂe weak-
ﬁesses common inﬂearly~cost—revenue analyses.. For example, the
work of Paula Martin and the Connecticut Development Corporation

entitled Cost-Revenue Impact Analysis for Residential Developments,

documented the importance of using marginal cost estimates as

opposed to average cost estimates. They point out that

7Paula Martin and others, Cost-Revenue Impact Analysis for Residen-—

tial Developments (Washington: National Technical Information
Service, 1974), p. 231. :

81bid., p. 3.




7 ' - ' \

"it would be quick and easy, but also very inaccurate,
to divide the present budget of a given department

by the community population to obtain an average cost
figure and then to multiply the number by the number
of new residents to determine their costs on the com-
munity. An average cost figure assumes that the costs
of activities will increase in direct proportion to
population - an unsatisfactory proposition."

In this sense, cost-revenue analysis has developed to where it
can be understood as an attempt to measure the net monetary loss
or gain to a community from population growth.
The net annual impact of population growth on the community
may be quite different on a per capita basis as compared to an
- incremental basis.
"These differences generally reflect significant dif-
ferences between per capita and incremental costs.
Whereas incremental costs may be low in communities
where unused facilitles are available for an increased
population, it may be expected that the new residents
would assume their proportionate part of the costs asso-
ciated with these existing unused facilities."l0
For example, the marginal cost of an additional resident to a com-
munity may only result in increased costs of $100 as compared to a
pre-existing average ‘per capita cost of $200. If the new resident
generates a propoftionate share of revenues, the community has a net

-

gain in revenues. -

91bid., p. 4.

01p44d., p. 224.
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While cost-revenue analysis has evolved from average cost
estimates to marginal cost estimates, this does not mean to .
imply that it can precisely measure all of the costs related to
population growth. As Paula Martin and the Connecticut Develop-
ment Corporation also pointed out:

"Cost-revenue impact analysis deals only with dollar

costs and revenues, the analysis does not identify or

measure any of the non-monetary effects of develop-

ment, It does not involve judgments as to whether

the citizens want thelr community to grow or not.

On these and other issues dealing with matters whicEl
are essentially intangible, the analysis is silent.

Because external effects surround the population:growth of any

community, a cost-revenue analysis cannot measure the total iﬁpact-
of population groﬁth. |
The problems surrounding the non-monetary external effects
were commented on by Professors Layton Thompson and Dana Myrick of
Montana State University in their study of the economic develop-
ment of Big Sky, Montana. They pointed out that
“",..a net inérease in tax revenue over cost of services
would presumably be pleasing to most tax payers, but
some might well approve a net increase in costs of public

gservices over tax revenues if substantial other kinds
of benefits resulted, such as better markets for their

rpid., p. 3.
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products or wares, more jobs, or access to recrea-
tion areas.'l?2 -

"However, it should also be suggested that even a large net

increase in revenues over costs may not be deéirable to most

téx payers 1f substantial other kinds of céSts result, such as
pollution, noise, crime, privacy 1oss,'and damage to wildlife.
Thefefore, even if a cost-revenue analysis is'a perfect reflectién
of changeé,in costs and revehues, it cannot measdre all of the

changes due to population growth.

Selection of an Analytical Model

The decision criterion for selecting an analytical method.

includes the amount of information each method provides, its practi- -

cal applications, and the frequency with which each method is

used by local goverhments. Based on these faétors, a cost—?evenue
analysis is preferred to either a regression or expenditure analysis.
For example, a cost—revenge analysis is préferred fo an expenditure -
ahaiysis because it can poteﬁtially measure all of the moqetéry
chaﬁgeé due to population growth, Also; ;ocal‘govgrnment offigiéls

have tended to rely on cost-revenue analysis'rather than regression .

12Layton Thompson and Dana Myrick, ""Increased Tax Base and In- .

creased Costs of Public Services Resulting from Economic Develop-
ment:. A-Case Study Involving Big Sky, Montana, Inc." (Staff
Paper, Montana State University, 1975), p. 1. : : ‘
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analysis because it requires less knowledge of statistical methods.
The advantages of a cost-revenue analysis probably explain why the
most recent growth studies in the Bozeman area, such as the "Northeas;

Annexation" and the Bozeman Area Growth Study, have used cost-

revenue analysis rather than expenditure or regression analyses.




Chapter 2

THEORETICAL ANALYSIS OF THE IMPACT OF POPULATION GROWTH
ON THE WELFARE OF A COMMUNITY
In Chapter 1, it was stated that the purpose of this research
was to examine the problems of measuring the impact of population
growth on the welfare of a community. However, welfare was not
defined or discussed except to imply that welfare depends upon
more than pecuniary income. In this chapter, a definition of wel-
fare will be developed including a discussion of the conditions
necessary for welfare maximization. After describing how a
community's welfare is maximized, the impact ‘of population growth
on the point of welfare maximization will be discussed. In Chapter
4, the theoretical conclusions regarding the proper measurement
of community welfare changes due to population growth will be
compared with the results of the cost-revenue analysis to determine
the pfoblems of using this analytical technique to estimate the
impact of ﬁbpulation growth on community wélfare.
"The objective of welfare economics is.the evaluation
of the social desirability of alternative economic

states. An economic state is a particular arrangément |
of economic activities and the resources of the economy."13

13J.M. Henderson and R.E. Quant, Microeconomic Theory (2d. ed.;

New York: McGraw-Hill Book Company, 1971), p. 254.
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Each particular arrangement results in a certain combination of
goods and services -that can be divided into two classes; private

and public.

Private and Public Goods

Private goods and services are divisible, impl&ing that the
bonsumption of a private good by one individual has no direct
effects on the preference functions of other individuals for.that
good.14 Conversely, a pure public good such és national defense,
is indivisible.

"A public good is one with t?g property of involving
a 'consumption externality' in the sense of entering

Ldpaul Samuelson, "Pure Theory of Public Expenditure and Taxation,"
Public Economics, eds. J. Margolis and H. Grulton (Great Britain:

- International Economic Association, 1969), p. 102. Preference
functions indicate the ranking of alternative bundles of private
and public goods and services. Preference functions only show a
preference of one bundle of private and public goods and services
over another bundle. The level of satisfaction, or utility, from
any one bundle cannot be compared with the level of satisfaction
from another except to say one bundle results in more satisfaction
than another.

151bid., p. 110, Musgrave uses the term "non-rivalness in consump-
tion" for Samuelson's notion of "consumption externality."
Samuelson expands on his definition of '"consumption externality’
by relating it to the difference between private and public goods.
The usual approach is to think of two poles representing pure pri-
vate and public goods and a continuum of various degrees of private
and public goods between the poles. (A private good can be further
defined as one which once consumed by one person is not. available
to others for consumption.) Samuelson argues that this is not the

case at all. He claims that there is a knife-edge pole of the pri-

vate domain because of the "consumption externality'' associated with
these goods. :
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two or more gersons preference functions simul-
taneously."l

Most goods and services provided by local governments are not pure
public goods and therefore are divisible to some degree. By dis-
cussing why some goods and services are provided by a 1oca1.govern—
ment rather than privately, even though tﬁey are divisible, we will
establish’ the conceﬁts of private and public goods and services
that will be used in the remainder of the theoretical analysis.17

"To 'explain' local government spending in terms

of economic theory, therefore, it is necessary

to find out why such individuals chose to 'pur-
chase' certain godds and services for purposes

of consumption through the auspices of local
government rather than in some other way. Why,
then, are educational services, police and fire
protection, traffic controls, and so on purchased
by individuals through the political jurisdictions
known as local governments. Or, to put the ques-
tion the other way around, why do individuals not
purchase such gooeds and services as bread, shoes,
houses, and hair cuts through local govefnments?"l8

Two dominant reasons emerge to explain why local governments
provide goods that could be provided privately. First, many goodé

can be obtained for lower costs through group or community actions.

161pid., p. 102.

177he discussion of why some goods are provided publicly is from
James Buchanan and Marilyn Flowers, ''Local Government Expenditures:
An Overview,'" Management Policies in Local Government Finance,
eds. J.R. Aronson and Eli Schwartz (Washington, D.C.: Inter-
national City Management Association, 1975), pp. 25-41.

81pid., p. 27.
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"When men and women can secure goods at a lower .cost

by acting in a group rather than independently, they

have a valid economic reason for forming groups.”

These cost savings consist of both monetary and non-monetary
savingé. Monetary savings occur because of the efficiency of
joint consumption. Non-monetary savings are due to a minimization
of‘thé'external effects assoc%ated with'providing certain goods.
These external effects include the duplication of sewer aﬁd water
lines, treétment plants, etc., which wouid.result if several firms
were providing these goods.

The second major reason local governments provide goods is
because it is difficult to enforce the exélusion principle When
goods are provided privately by voluntary ar?angements between indi-
viduals.

"By 'exclusion' economists mean the prevention of cer-

tain individuals from consuming or enjoying goods

without nﬁﬁsssarily having contributed towards their

purchase.

Many different-relationships exist between the relaﬁive.
efficiency of joint consumption and the relative inefficiency in
exclusion whiéh explain why particular goods ana services are

provided'by local governments. For example, some goods and ser-

vices provided by local governments, such as mosquito control, have

91hi4.
201p14,




15

no proven efficiencies of joint consumption but are nonexcludable.
.Other goods and services provided by local governments, such as
fire protection, may have large efficiency gains from joint con-
sumption as well -as some nonexcludability features. Finally, local
- governments provide certain goods and services because of éqﬁal
benefits from joint consumption and nonexcludability, such as police
protection.

"While relative efficiency of joint consumption and

“ relative inefficiency in exclusion explain why many

goods and services are provided by a local government,

local governments provide other goods that are neither

nonexcludable nor efficiently consumed through joint

consumption."21l
Many of these goods and services, such as water, sewage, etc., are
financed by direct user charges.

In discussing welfare changes, private goods will be equgted
with those purchased in the market place and public goods with those
purchased from the local government. Since most goods provided by
local governments are divisible and -excludable to some degree, this

divergency from the approach of Samuelson's analysis of pure bublic

goods poses no problems.

Income Constraint .

~ The total number of private and public goods and services a

2l1pid., p. 28.
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community'can consume is limited by its budget constraint.

The community budget constraint represents the total amount

of income that is available to a community for purchdsing_pri;
vate and ﬁublic goods. (The budget constraipt of the local
government is less than the community budget constraint.) Many
decisions by local government officials‘rely on the amount of
,monies a commﬁnity can generate in the form of tax revenues, etc.
As population growth occurs, the community budget constraint
enlarges. Population growth may also expand the budget'constraint
of £he local government. This is significant‘because many public
goods that might be financially impractical for a smaller com-
munity become feasible as the budget constraint of the local
government expan&s.

Thé community budget constraint consists of the summation

of all indivi&ual budget constraints and intergovernmental reve;
nues. To simﬁlify the analysis, the iﬁcome.of each'individual'.
is assumed to equal his monetéry income in each year. This means
that other sources of income, such.as accumulated assets or ébility
to bofrow, Wili not be included in an individual's budget con-
straint. Intergovernmental revenués consist of state and fgdefal
shared revénues.and grants. State shared revenues are a function
of the population level While state and federal grants and federal

revenue sharing are highly variable items, dependent on many
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f'.vafiables inhérent in the operation of state and federél'govgrn—”
ments .22 Aésﬁming each individqal spends his entire income in
each year;on private and public gooﬂs in-an attempt to gain as .
much satisfactioﬁ as possible, the communityfs budggf'céﬁ;tfain; .
can be written asyfqlloWs} -

s

: : s i .
gl - I @xt + o+ pxD) + t Praxig + oo+ i
1= : i: . L

+ R(p) + R(g)
where 1 = 1 ... s denotes the number of individuals in. the

community,.Pi ... P_ are the prices of private goods, P41 -+

n
g ST L = o i i
Poim gre.rhe prices of public goods Fo ind1v1du§l i, X3 ... Xn

. co PPUS i i
are the pFlvaFe gpods available to individual 1, Xn+1 v Xn+m |

.a;e the public goods aVail;ble'to:ihdividuél i, R(p) aréjst&té
shargdfrevénues, R(g) are ail other intergovefnmental revenﬁéé,
ané Bl is £he total commﬁnity budget coﬁstréint forii iﬁdiﬁiduais,
In the community budget constraint, individﬁal i péyé!fbe
same price for priVaté‘go6ds as gll otﬁer-indiﬁi&ﬁals $U£'is |
chgrged a diﬁférent pricé:tﬁan other individuals fofapuﬁliéigoods,
This is because privafe goods are purchased ihdependently in thé'
economy: whefeas maﬁy publip gpodg often.are purch;éed-coiiectivély.' )

The amount each individual pays -for public goodé is primarily

.22paul Bolton and others, Bozeman Area Growth Study, op. cit., p;'46._'-'
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dependent on his level of income and the amount of taxes he is
obligated to pay. Because of this, some individuals pay more
for public goods than others while everyone pays the same prices
for private goods. Also, different individuals have different pri-
vate and public goods available for consumption depending on such
factors as their income level.

The inclusion of intergovernmental revenues in a community's
budget constraint changes the slope of the budget constraint. The
budget line does not shift in a parallel manner because all inter-
governmental revenues must be spent on public goods thereby
decreasing the price of public goods relative to the price of
private goods. Figure 1 shows the effect of intergovernmental

revenues on the community's budget line.

Private |y

Goods

Y B
L M Public Goods

Figure 1: Affect of Intergovernmental Revenues
on the Community Budget Constraint




In Figure 1, Y is the summation of individual iﬁcOmes‘and
B is the summation of individual incomes plus intergovernmental
revenues. The community can still only aﬁford-fo.purchasg N
pfivate goods but can increase itslconsumptioh of public goods

from L to M public goods.

Social Indifference Curves

A social indifferéncé curve is a locué:of combinations
of priﬁate and public éoo&s from which the commuﬁit& derivegra )
given leyel of éatisfaétion.23 The use of iﬁdifference curve
analysis depgnds‘on the fqlléwing three assumftidnsé
1. Communities want more than:théy have 6f_many'éoods;
2. There is some amoqht'of a good tha£ is sgfficiént to’
induce a cémmuﬁity-to give up'some‘of anotﬂer‘gqod; and,
3. A community's marginal evaluation of ; goodAdecyineé
as the amount it has of that géod igcreaSeg.ZA :
AThese assumptions'reéult in a sériesz(ﬁapf 6f indifférence.
curves, each of_which represents a given le;él_of:satigféctidﬁ.'

While a community is indifferent to choosing among points on a

23Robert Awk, Microeconomics: Theory and Applicétibns-(Néw'Yofk:“
John Wiley and Somns, Inc., 1976), p. 447. '

24Charlés Baird,,Pricés and Markets: Miéfdegonoﬁiés (New;YorkE
West Publishing Company, 1976), pp. 16-18. ‘
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single indifference curve, it is not indifferent to choosing among
points on various indifference curves. Figure 2 illustrates a
community's map of social indifference curves. In Figure 2, the
community prefers point A to points B and C and is indifferent

between points B and C.

Private

Goods

Public Goods

Figure 2: Map of Social Indifference Curves

Community indifference curves do not have to be smooth, as
pictured in Figure 2. However, no two indifference curves in an
indifference map can intersect, for what would imply that the

combination of goods represented by the intersection point would
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be preferred to Ttself,25 (The difficulties associated with |
social indifference curves that are not parallel are discussed
in Appendix A.) The fact that indifference curves are downward
sloping reveals that the acquisition of more of one good noféally
requires a decrease in the consumption of another good-if the
community is to remain at the same level of satisfaction. The
marginal rate of substitution of good X for good Y measures the
number of units of Y that must be sacrificed per unit of X gained
to maintain a constant level of satisfaction. The marginal rate
of substitution is equal to the slope of the social indifference
curves. The slope of indifference curves become steeper as they
get closer to the Y axis and flatter as they approach the X
axis because the marginal evaluation of a good declines as more

of that good is acquired.

Point of Welfare Maximization

A community maximizes 1ts soclal welfare at the point of tan-
gency between its budget constraint and a social indifference
: *
curve. This is illustrated in Figure 3, 1In Figure 3, W dis the
' 1 2 3

point where social welfare is maximized, S.I.”, S.I.”, and S.I.

are social indifference curves representing different levels of

231p1d., p. 19.
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Private

Goods

yr,

1.2
i)

Public Goods

Figure 3: Point of Welfare Maximization

satisfaction, and B is the community budget constraint. Social
welfare is maximized at point W" because the community is on

the highest indifference curve subject to its budget constraint.
Also, at point w*, the ratio of the marginal utility of each good
over its price is equal for all goods (Appendix B). If the mar-
ginal utility/price ratio of one good was greater than the ratios
of other goods, resources should be shifted to the good with the
higher ratio to maximize welfare. This is because a community's
resources could yield a higher satisfaction level if they were

shifted to the good with the greater marginal utility/price ratio.
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While points A and C are also on the community's budget
constraint, social welfare is noﬁ maximized at either point. This
is because they are on an indifference curve that has a lower’
. * .
level of satisfaction associated with it than the one W is on. In
fact, the community would be equally satisfied at point D even
though it is within the community budget constraint. The community
& .
can move from point A to W by trading off some private goods for
%
more public goods. Conversely, the community can move to W £from
point C by trading public goods for private goods. Each of these
trading schemeé results in net gains. A trading scheme which
results in a net gain is-one that achieves a potential Pareto im-
provement.
"A potential Pareto improvement is a change that pro-
duces gains that exceed in value the accompanying
losses; a change, therefore, such that gainers can
(through costless transfers) fully compensate all of
the losers and remain themselves better off than
before.'26
The only point at which no further gains from trade can be realized

is W* -- the combination of public and private goods which there-

fore maximizes community welfare.

26E.J. Mishan, Economics For Social Decisions (New York: Praeger
Publishers, 1972), p. 1l4.°
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Demand Curve for Public Goods

The demand curxve for public goods can be derived from the com-—
munity's budget‘constrainﬁ énd'map of social indifference curves.
The demand curve indicates the quantities of public goods the com-
munity is willing to purchase at various prices. The price of
public goo&s to the community is equal to the cost incurred by
the local govermment in providing those goods, Assuming conétant
tastes and preferences, i.e. the community's map of indifference
curves is-cbnstant, the community demand curve for public goods can
be calculated by holding the community's budget constraint constant
and allowing the price 'of public goods to chénge. The community
demand curve for puBlic goédé can be plotted from the points of
tangency between social indifference curves and the changing budget

1 .4

lines, as shown in Figure 4. 1In Figure 4a, I.” ... are the

map of social indifference .curves, B is the original budget line,

and bl, b%, and b>

are the budget lines resulting from an increase
in the price of public goods. In Figure 4b, D is the demand curve
for public goods as calculated from the tangency points in Figure 4a.
Tﬁe community demand curve fér public goods represents fully
revealed preferences of each individual. To the extent that con-
sumer.willingness—to—pay indicates relative freferences, changes in

.satisfaction levels can be measured by changes in the community

demand curve. These changes can be in the form of a movement along
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Price

X

Private Goods

e B tnnas S it

= e e

; D
£ W83 Public g Jj Public
Goods Goods

Figure 4: Derivation of the Community Demand Curve

the demand curve or a shift of the demand curve.

The concept of consumer willingness-to-pay is based on the
belief that individual residents are willing to pay a certain
amount for each good and that their willingness-to-pay reflects
their relative preferences for each good. The benefit to a com-
munity of consuming j amount of public goods is measured by the
area under the demand curve. Community revenue from the sale of
this amount of public goods equals total community benefits only
when the local government acts as a perfect discriminating monopo-
list and charges each resident exactly what he is willing to pay for
public goods. By doing this, the local government generates revenues

from its residents equal to the area under the community demand curve
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to the left of its level of output. As shown in Figure 5, the
local government produces J public goods and collects revenues

equal to the area of OPjAJ.

Price %

Demand Cuyve

J Public Goods

Figure 5: Consumer Willingness-to-Pay

The remainder of this research, including the cost-revenue
analysis in Chapter 3, will involve only the public sector. The
interesting policy questions outlined in Chapter 1 relate to the

public rather than the private sector.

Changing Social Indifference Curves

Population growth in a community will change the combination

of public goods which maximizes community welfare. One possible
impact of population growth on the point of welfare maximization

is that it can change the slope of the community's social




27
indifference curves. These changes are the result of changes
in the marginal utility (level of satisfaction) from consuming
public goodé that occur because most goods provided by local
governments are not pure public goods. For example, the level of
utility (sétisfaction) thag an individual gains from using a
recreation area is not inaependent of the number of other indi-
viduals using thaf area, As more people make use of parks and
fécreatidn, some individuals may find that'they now receive less
utility. than before from the use of that area.

Changing marginal utility levels associated with certain
public goods may actually reflect a change in the nature of those
goods. For example, é 1970 resident may no longer consider the
use of Lindley Park in Bozeman as the same good in 1975 that it
was in 1970. The fact that more people are now consuming that godd
has actually changed the good. It has lost the quiet, private and
unlittered aspects preyiously available for consumption and in doing
so has been transformed tq'an entirely different good. . The result
of these types of changes 1s that social indifferenée curves in
1975 relate to different goods‘than in 1970. Therefore, the chagging '
nature of public goods can léad to different sets of social indif-
ference.curvés as population increases. 1In turn, these different

sets of social indifference curves change the community's demand

curve for public goods.
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Changes in Production Costs

The second possible impact of population growthvoﬁ the point
of welfare maximization is that as more goods are produced to
satisfy the demands of new residents, changes can occur in the pro-
ductiop coéts of alternative bundles of public goods. Population
growth can have several possible effects on the costs of providing
additional public.goods to new residents. First, economies of scale
can exist, causing a decrease 1n the average per capita cost of cer-

tain public goods.27

27The existence of economies of scale has been well documented by
James M. Henderson in "Local Government Expenditures: A Social
Welfare Analysis" and John Weicher in "Determinants of Central
City Expenditures: Some Overlooked Factors and Problems." .
Henderson noted that "the reduction of per capita local expendi-
tures with population increase is very marked for the nonmmetro-
politan counties. This may be the result of decreasing costs
in the provision of public services. A small community must
provide many public services at relatively high per capita
costs which decline as population increases. Education, hospi-
tals, police and sewage removal normally are examples. In each-
case marginal cost 1s below average cost as total service level
increases.," Source: James M. Henderson 'Local Government
Expenditures: A Social Welfare Analysis," The Review of Economics
and Statistics, 50 (May, 1968), 156-163. Weicher, in his analyses
of the 1960 per capita expenditures of 206 central cities of
Standard Metropolitan Statistical Areas, calculated that economies
of scale accompanied population growth in fire protection with
slight economies of scale for highways. However, Weicher found °
no economies of scale for police protection- or sanitation.
Source: Weicher, op. cit., pp. 379-383. Conflicts between
Weicher's findings and Henderson's findings are likely due to
the different type of areas which were studied; nonmetropolitan
vs, central city. This view is supported by Observations and
Judgements, Pikes Peak Area Council of Govermments, 1973 in which

1
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Economies of scale may only last for a limited number of new
residents or may not occur until the community reaches a certain
population level. They occur as long as the marginal per capita
cost of providing additional public services is less than the
average per capita cost. In Figure 6, MC is the marginal cost

curve and AC is the average cost curve. If the local government

Price
MC
AC
e i Al Public Goods
Figure 6: Economies of Scale
27

it was stated that '"small cities are relatively less expensive

per capita to operate than big cities, that small, sparsely
populated counties are relatively more expensive, and that all
things considered, county areas that have a population of about
25,000 people cost their residents the least amount of money per
capita. One conclusion from this 1s that there are some economies
of scale in local governments for communities smaller than 25,000
but apparently none for communities larger than this.'" Source:
Paul Bolton and others. Bozeman Area Growth Study (Bozeman:
Bozeman City-County PlannIng Board, 1975), p. 15.
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were ﬁroducing q; public goods prior to popﬁiation growth, it can
enjoy economies of scale until the lévgl of production exceeds g,.
After d9s the marginal cost is greater than the average per cépita
cost and pulls the average cost of producing:public goods upward.

The second possible effect of population growth on the produc-
" tion costs of public goods is that there are no economies of scale.
This 6ccuré as long as the marginal costs of additional public goods
are equal to or greater than the average per.capita cost. In- this
case, the local government has already surpassed the 49 level of out-
put discussed in Figure 6.

\ Finally, population growth can change the intergovernmental
revenues of a community since some intergovernmenfal re?enués, such
as state shared revenues, are highly dependent on the population
level. An-increase in intergovernmental revenues does not affecf
the amount of private goods a community can éonsume because all oﬁ
these monies must be spéﬁt on' public goods. This decreases the
price of public goods relative to private goods.

As shown in Figure 7, the effects of economies of scale,-no
economies of scale, and increases in intergovérnmental‘revenues
can be examined as they change the slope of the community budget
constraint. B is the original budget constraint and S.I.l, S.I.z,

3 . i o ) . .
and S.I.” are the community indifference curves. When economies of

scale accompany population growth, the average tax price of public'
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Private
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Figure 7: Changes in the Slope of the Community
Budget Constraint
goods falls relative to the price of private goods. This is reflec-
ted in a change in the slope of the community budget constraint
from B to bl. The community can now consume as many as M public
goods.

Once the local government exceeds the q2

output level shown
in Figure 6, there will be no economies of scale. In this case,
the average tax price of public goods will increase relative to

the price of private goods. This will cause the budget constraint

to become steeper, as illustrated by the change in the slope of the
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bﬁdget constraint from B to b2 in Figure 7.' Without increasing its
tax rates, the cémmunify would be forced to consume less public goods
relative to private goods as a result of population growth.

The éffective tax price of public goods falls relative to the
price of private goods when population growth increases the inter-
governmental revenues. The effect of increased intergovernmental

. revenues due fo populatioﬁ growth is represegted by the change in the
slope of budget constraint from B to bl in Figure 7. As wés the case
with econémies of scale, the community can increase its conéumption

of publié goods without increasing its average tax price.

‘ Summary

- In this chapter, tﬁe éoncept of welfare was deyeloped és it re-
lates to the social desirability of alternative economic étatesi The
level of satisfaction associated with a given economic state depends
on the private and public goods available in that state. A community's
budget constraint limits the number of privaée and public goods a
community cén consume in eaéh economic state. Commﬁnity welféré is
.maximized at the point of tangency between a community's budget con-
straint and a social indifference curve:

. Population growth can shift a community from the point of wel-
fare maxiﬁization. First, population growth can change the coﬁmu;

nity's social indifference curves. A community may no longer re-

ceive the same level of satisfaction from a given bundle of public -~
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goods because of population growth. Seconds'population growth can
change the community budget constraint. Assuming that population
growth expands the community budget constraint, the bundle of publié
goods that maximizes the community's welfaré consists of ﬁore public
gbods. It is likely that the production costs of the loqal govern—
ment change as more pubiic goods are providedlin response to pqpula—
tién growth. . As production costs change, individual tax prices can.
Chaﬁge;

The-?heoretical arguﬁents outlined in this chéptef indicate‘how
a cémmunity.can maximize its welfare and how popu;atibn growth qén
change community welfaré. In Chapter 3, the monetary impact of.popuf
lation growth will be detérmined by completing a cést—revenue énalysis{
By comparing the methods used in the cost-revenue analysis with the
theoretical propositions of this chapter, the problems_of'meésuring the A
impact of population growth on the welfare of a community using the 

cost-revenue analytical tool can be pinpointed (see Chapter 4).




Chapter 3

COST-REVENUE ANALYSIS OF P(SPULATION
GROWTH IN THE BOZEMAN AREA

The purpose of cémpleting a cést—revende analysis of population
growth in thelBozeman area is to measure the monetary impact of popu-
) latién grqwth. . Information describiﬁg the éffects of populétion
: érowth on public costs and revenues is useful for local govefnment
officials. ‘Assuming their goal is to be feheiected;-gdyernmeﬁtA
officials tend to considér'éffects on revenues and cosfé so long -as
these changes are consistent wifh the development of thé private'
.secto;., | |

"One of the major criticisms of most cost-revenue analyses made .
in the past was that they were incomplete."zg For'example, some
- analyses only measured the effects of population growth on one or
two sources of costs and revenues, such as schools and property
taxes. To avoid such c}itiﬁisms, this cost-revenue analysis of
popﬁlation growth in the Bézeman area attempted to measure cﬁaﬁges
in'alllof the pécuniary,gosté and revenﬁes.' To accoﬁplish this,
the community was defined by the local political énﬁities tﬁat have-

jurisdiction over the pﬁblic-goods provided within its geographical

281h1d., p. 16. .
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area.??

Two local political groups are responsigle for providing ser-
vices and collecting revenues in the Bozeman area, the'Bozeman.city'
government and the Bozeman school board. The Boéeman city-govern—
ment is responsible for all local public ser?ices except for edu-
cation. However, the operations of the Bozeman school district_ére_
ﬁo‘less significaﬁt'since_its annual budgef'for educational ser&ices
‘is‘grgafer than the bgdgét 6f the city governmenﬁ for all:oﬁher ser—
Viées. This is partly because the Bozeman school district sérve3~a
greater geogfaphical area, although most of its students comg‘from:
within the Bozeman city limits.

The cost-revenue analysis of population grqwth in the Bozeman
area consists of two sections. The first is.an analysis of.tﬁé
impact of population growth on the costs and revenués of the Bo;eman

“city government . The second section is a similar analysis of the
changes in the costs and'revenues of the Bozeman school district.
The analyses w;re performed separately because their operations were
independent. |

‘'The format of the procedures in the cost-reévenue analyses re~’

lies heavily on two earlier population growth studies employing.cost-

revenue analysis, the Bozeman Area Growth Study and the Cost-Revenue

297bid., p. 23.




36

‘Impact Analyeis for Residential Developments. The Bogeman Area

‘Growth Study developed relationships between costs and revenuée end
population growth in the,Bozeman area ‘that were applicable‘to this
research. For example, costs were considered“es a-function of popu~
.. lation alone and population density while revenues were analyzed as
a-function of population alone, costs, or some combination of the
two. Costs that were considered a funetion.of population aione
included law, finance, planning, cemetary, engineering, library, air-
port, inspection, police, and park. Costs that were coneidered a
function of population density were fire, sewage, street, and street
lighting. These costs were'divided into operatiﬁg and capitai ex—-
pendifures. Revenues consisted of property taxes,‘user_charges,
state shared revenues, and fees, fines, perﬁits, etc. Revehees

that were considered a fuﬁction of population alone included state
.shared revenues and fees, fines, permits, etc. User éharges'were
considered a direct function of costs'while‘property taxee were

considered a function of both population and costs.3Y The Bozeman

Area Growth Study distinguished between costs and revenues that
were a function of population alone and population density because
its goal was to analyze the different.cost and revenue impacts -of

contained. growth versus peripheral growth in the Bozeman area.

30paul Bolton and others, op. cit., pp. 23; 44-46.
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The major contribution of the Bozeman Area Growth Study to this

reéeérch was that it concluded that costs that are a function of
population dénsity-are offset By revenues that are a direct function
of costs. This meaﬁs that population growth results in a zero.net .
monetafy change in these costs and revenues.  Therefore, this cost-
révenue analysis concentrated on costs that afe a function of popula-
tion and revenues that are a function of’popula;ion or some combiﬁa-

tion of population and costs.

_ The Cost-Revenue Impact Analysis for Residential Develobments
contains the first.set of pubiished standardized.forms and procedures
for aséessiné the impact of new residential developments on the‘césts
and revenues of a‘community; 'Appropriate desériptive materiéls were
included along with step by step procedures and instructions_for.com—"
pleting a cost-revenue analysis. Briefly, fhé procedures iﬁvolvé
calculating the operating budget prior to a givén.developmént, thé
numbef of new residents, fﬁe capital and operating expenditures for
providing adéiﬁional public goods, and the revenues genepéged'by'qéw
resident;, Specific inétfuétions-describe how to,obtaiq thgse' |
esfimates.3 | .

Despi&é the'adVantagéS‘éf'the relatipﬁéhips deyeloped in tﬁg‘

Bozeman Area Growth Studﬁ_énd the procedurés listed in thé CostQRevgnﬁe

31Paula Martin and,othefs,'op. cit., pp. 25-175.
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'Impact Analysis for .Residential Developménts:facilitating a cost-

revenue'analysis of populatidnAgrowth in the Bozeman area, two major

_assumptions were needed:

1. Thélcosts of providing public goods to 1370 residents
were assumed to be constant; and, |
2.  All increases in the taxable valuation.of land Weré.assumed :
to Berrelated fo population growth;
Due-to a lack of direct pricing in the public sector, Ehese assump-~
tions were necessary to establish 1970 costs and revenues as base-
yeaf figures. A lack of direct'pricing means that individual resi-
dentslare noﬁ charged an.amount equal to the costs of the:public
godds.they consume. - Sinée no system of direct pricing is used to
dispersg many public goods, some residents repeivg benefits withoﬁt
making gqual payments and Qice versa.
A”Many products of the public sector’ bear low'or'zero
prices, not because the introduction of a prlce system

is impossible, but because of wider objectives.'

For example, families of students could be forced to pay the full

‘costs of their education, but many people feel that the social bene-

fits of education are greater than the private benefits. The lack

of direct pricing for many public goods made it difficult to distin-

guish which changes in costs and revenues were due to population

32Robert Millward; Public Expenditure: Economics (London: - McGraw-
Hill Book Company, 1971), p. 280. ' i
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growth and which chaﬁges were due to changing demands of old resi-
dents. |
The use bf'asSumptipns in cost-revenue anaiyses to avoidlfhe
problem of a lack dfidiféct pricing is not uncoﬁmon; For exampie,
the Bdzeman Afeé Growth Stgéy employed a‘similaraassumptiog_using

“1974 és'their base year..33

The varying degree of direct pricing for
public goods in each community explains why there were no publishe&

standardized forms and procedures for completing a cost-revenue

analysis until the Cost-Revenue Impact Aﬁalysis for Residential
34

Developments was published in 1974.

The assumptions of constant costs for public goods énd constant
taxable valuation of propérty belonging to 1970 residénts resulte&-
in certain’biéses. :These biases will.be &iscussed at the end of
_this chépterfto evaluate their direction and_mégnitude. The evalua-
tion should assist in detérmining the accuracy of.this analysié in .

reflecting the changes in costs and revenues due to population growth.

Cost—Revenue Analysis of the Bozeman City Government

In 1970, the Bozeman city government consisted of five major

33paul Bolton and others, op. cit., p. 23.

34Paula Martin and others, Op cit., p..IV. These procedures have
not solved the problem of a lack of dlrect pr1c1ng Certain
problem areas are ‘avoided by the use of assumptions and estimates
based on 1nformat10n gathered from local government off1c1als
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departments: léw, finance, public safety, public services, and-
public welfare. By 1974, the number of major departments increased
to six with the addition.of the general govefnment department. The
cést—revenue-analysis'attempted to calculate the increased costs
‘and revenues of £hese major departments due to population growth.

Cost_and revenue sources existed between:l970 and 1975 that were
not included in this. analysis. These costs and revenues were ex~
cluded because they offéet one another (See Appendix C)l For ex-
ample, the excluded costs.consisted of large capital project expen-
ditures for sanitation and park facilities and special improvement
district bonds. These costs were matched by federal revenue sharing,

state and federal aid, and special improvement district revenues. .

Impact of Population Growth on The Costs of the Major Departmeqts
Operating and capital expenditures constitute the cost of major
departments. Operating éxpenditures are the costs associated with
the maintenance and operatiog of existing facilities. Capital
expenditu;es are the costs of constructing neﬁ facilities.
Costs that éfe a function of population density are matched
by identical user charges. These costs are financed by the indivi-
dual residents receiving the direct benefits of the public goods
pfévided with those.expenditures. For example, street 1igh£ing

costs depend on the number of streets as well as the number of
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lights per street. When a new subdivision is added, it generally
results~in édditional street lighting costs. However, each street
liéhting district is-charged an amount equal to the costé of street
lighting in that district.35 Other districts do not have to worry
aboﬁt financing the street lighting costs, as well as the watef,
sewage, street, and fire costs, of new residents. Therefore; costs
that are a function of populétion Hensity do not result in any’
ineéuities in which the existing commugity subsidizes ﬁew.residents by
paying part of their costs.. (Cdsts that are a function of population
density were included in the annual totals.)

Costs that ére a function of population alone do not have
" corresponding revenues from individual residents receiving the
direct benefits of the services they provide. These costs are
lafgely financed by property taxes, state shared revenues, and feeé,
fiﬁes, permits, etc. Since no direct billing is used for these
public services, it is unlikely that new residents pay the exdct
costs resﬁlting from their added demands for public services.

In caléulgting the costs due to population growth, costs were
defiated by the.consumer.priée index to cancel 6u£ increases due solely
to inflation. The deflated costs are listed in Table 1. It was

necessary to assume that the costs of public goods due to 1970

35, .. : . .
Statement by Arthur Van't Hull, City Engineer, B Cit
Govermment, May, 1976. ’ v e » pomeman My
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Table 1

Deflated Costs of the Major Departments of the
Bozeman City Government, 1970 to 197536

Year Total Costs CAPAIL L Deflated Costs
1970 1,486,350 1.00 1,486,350
1971 1,656,204 1.043 1,587,950
1972 1584515779 107 7185816
1973 2,341,121 1.144 2,046,435
1974 2,873,766 a2 2,263,014
1975 2.,7235547 2339 1,959,380

residents (deflated) were constant. This assumption established 1970
as a base-year figure for calculating the changes in costs due to
population growth. This assumption was based on the belief that the
tastes and preferences of 1970 residents would have remained constant
had there been no population growth, thereby resulting in a constant

demand for public goods.

The increases in the deflated costs of the Bozeman city govern-
ment represented the increase in costs due to population growth.

Table 2 lists the change in deflated costs from 1970 to 1975. The

365ee reports of Grant Murie, General Records of the Bozeman City
Government, Department of Finance, Annual Budget Documents.
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Table 2

Change in Deflated Costs Due to Population
Growth, 1970 to 197537

Year Change in Deflated Costs
1970 e

1971 101,600

1972 125,868

1973 332,617

1974 216,579

1975 - 303,634

Total 473,030

majority of the increased costs were the result of increased
salaries, wages, and related benefits. Deflated salaries, wages,
and related benefits increased by $582,483 from 1970 to 1975 (See
Appendix D). The major reason for these increases was that the num-

ber of employees of the local government increased from 116 to 203.38
The year with the most startling results was 1975. In 1975,

the deflated costs of the Bozeman city government fell $303,634, de-

spite a $246,441 increase in salaries, wages, and related benefits.

371bid.

388tatement by Grant Murie, Director of Finance, Bozeman City Govern-
ment, July 1976.
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This dgc;ease in costs can be understood by analyzing changes in the
expenditures of the department of public services.

The department of public services had fairly regular increases
ig expenditures from 1970 to 1973. However, in 1974, the expendi-
tures of the department of public services nearly doubled thé expen—~
ditures of 1973, These increased expenditures resulted from the
deyelopment of the water utility system and the sewer treatment’plant;
Despiteithe increase of almost $800,000 in 1974, the deflatéd total
costs Qf the Bozeman city govermment only increased by $216,579. By
l?75,-the éxpenditures of the depgrtment of public services returned
to a level more in kéeping with its past expenditures, roughly
‘$700,000 less than in 1974. These expendituré changes explain why
the costs of the Bozeman city government decreased by $303,634 in

1975.

Impact of Population Growth on the Revenues of the Major Departments

The revenues of the major departments are a function of costs,
pobglation alone, or some combination of the two. Revenues consist
of user charges, properéy tagés, state shafed revenues, and fees,
fines, pgrmits, etc. (See definitions in Appendii E). Revenues that
a}e a function of costs result in a zero net monetary change due to
populatioﬁ growth. For example, user charges are a direct function

of costs. These revenues consist of monies for water, sanitary




45
disposal and water rents, sewers, garbage, etc. Any increases
in the costs of these services are matched by identical increases

in user charges. User charges were included in the annual revenues

the total cost estimates for each year. User charges were deflated
to be consistent with the deflation of the corresponding costs and

are shown in Table 3. User charges increased due to population

growth. However, prior to 1974 the deflated user charges had a
very inconsistent pattern, increasing in one year and falling in the
next. These irregular changes could be due to economies of scale

or changes in the level of consumption of these public goods. For

Table 3

Deflated User Charges, 1970 to 197539

Year C: P15 User Charges Revenues Adjusted Revenues
1970 1.00 617,000 617,000
9740 1.043 616,000 590,604
1972 1207 713,000 662,024
1973 1.144 735,000 642,482
1974 327 881,000 693,700
1975 139 1,185,594 852,945

39See reports of Grant Murie, loc. cit.

since the costs corresponding to these revenues were included in
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example, the amount of water consumed in any &ear has some relation
to the average temperature, the amount of precipitation, as-well
as the number of residents. In cold, rainy years, it is possible’
that fewer showers are takeq and less clothes are washed than in‘hot, )
dry years. This édn affect thg use of water treatment plants and thé
sanitary disposal system.

Revenues that are a function of population alone are not matched
by identical costs. These revenues include state shared revenues and
fees, fines, permits, etc. Each of these revenue sources'wouid be
expected to expand as population growth occurs. For example, state
shared revenues are generated from taxes on liduor, béer, and gasoline
as well as from motor vehicle license plate and title fees. A larger
population would be expected to consume more of these goods and gener- .
ate greater state shared revenues.

Empirical difficulties surrounded the actual state shared
revenues from 1970 to 1973. Tﬂése difficulties existed because state
shared revenueslwere never totaled as a revenﬁe source in the Annual.

' 40

Budget Documents of the Bozeman city govermment prior to 1974. Be-

cause of this problem, estimates of state shared revenues were

Statement by Grant Murie, loc. cit..
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entered from 1970 to 1973.41 (The estimates of state shared revenues
from 1970 to 1973 were $211,310, $220,000, $230,000, and $238,167.)

A final source of increased revenues due to population growth
were property tax revenues. Property tax revenues are based on the
taxable valuation of property.within the city limits and mill levy’
rate. For example, each parcel of land and its attached improvements
has a taxable valuation based on its assessed value. Local govern- -
ment officials then select the mill levy rate to meet the revenue needs
of the local government.

In Table 4, the increased property tax revenues from 1970 resi-
dents aue to increased mill levy rates were subtrécted from the
total property tax revenues in each year. Thg purpbse of this adjust-
ment was to be certain that these increased revenues were not attri-
buted to population growth. This was accompiished by calculating the
percentage increase in property tax rates on ;970 resideﬁts for each
yvear and by multiplying it by the total property tax revenues gener-
ated in 1970. For example, by 1975 the property tax rate on 1970

residents had increased thirty-six percent. Thirty-six percent of

4lpaul Bolton and others, op. cit., p. 51 State shared revenues
were derived according to the procedures outlined in the Bozeman
Area Growth Study. The average state shared revenues generated
by each resident were calculated to equal $11.29 in 1974. Assuming -
that state shared revenues are a direct function of population
growth, this amount was multiplied by the number of residents in
each year to determine the total state shared revenues.’
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Table 4

Adjusted Property Tax Revenues, 1970 to 197542

Property Property Increased Adjusted
Year Tax Tax Revenues Due Property
Levy Revenues To Increases In Tax

Property Tax Rates Revenues

1970 54 608,450 ——— 608,450
1971 56.6 701,500 29,295 672,205
1972 61 760,596 78,873 681,723
1973 62 863,996 90,140 773,856
1974 64 978,748 V125675 866,073
1975 /385 1,306,849 2195718 130875131

$608,450 equals $219,718. This amount was then subtracted from the
total property tax revenues of $1,306,849 in 1975 to determine the
adjusted property tax revenues.

The taxable valuation of land in the Bozeman area did not change
after 1970 unless it was sold, rezoned, or had attachments added.
Property that was rezoned and property that was sold after 1970 was
reassessed on its market value.l43 If 1970 residents remained in

their same homes and did not add any attachments, then the assessed

See reports of Grant Murie, loc. cit.

43Statement by Twila Harrington, Clerk, Gallatin County Assessor's
Office, April 1977.
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value (and taxable vaiuationj of their property did not change. In
this case, the adjustment for increased mill levy rates subtrécted all
of the increased revenues from 1970 residents. Therefore, all éther
increases in property tax revenues were due fd population growth.
(The direction and magnitude of the bias created by this assumption
will be discussed later in this chapter.)

By adding each revenue source from 1970 to 1975, the total
adjusted revenues of the major departments and the incfeased revenues
due to population growth were calculated in Table 5. The $519,241
increase in revenues in 1975 accounted for a majority of the total
increased revenues. This large increase in revenues accompanied a
decrease in costs of over $300,000. Without this large net gain in
revenues in 1975, the increased costs and revenues would ﬁaVe been
almost equal from 1970 to 1975.

Property tax revenues were responsible for the largest increase
in revenues. The steady increase in these re&enues offset all the
increased expenditures from 1970 to 1975. Fees, fines, and permits
increased by nearly $60,000 from 1974 to 1975, largely because of
$71,000 from swimming pool fges.45 In total, the increase in

revenues more than doubled the increased costs due to population

growth.

45See reports of Grant Murie, loc. cit.




Total Adjusted Revenues of the Major Depar
Increases Due to Population Growth

Table 5

Zments and
4

Revenue Source 1970 1971 1972 1973 1974 1975
Fees, fines,

permits 133,160 152,575 199,000 177,500 184,000 242,840
State shared 210,784 220,000 230,000 238,167 281,167 354,765
User charges 617,000 590,604 662,700 693,700 693,700 852,945
Property taxes 608,450 672,205 681,723 773,856 866,073 1,087,131
Total 1,569,394 1,635,484 1,772,747 1,832,005 2,024,940 2,614,425
Increase -— 65,900 137,363 59,258 192,935 519,241
Total Increase 974,697

44See reports of Grant Murie, loc. cit.

0S
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Cost—Revenue Analysis of the Bozeman School District

The Bozeman school district is composed of an elementary school
district and high échool dist?iﬁt. The expenditures and revenues of
these two districts were added to derive the total expeﬁditu:e and
revenue estimatés. Expenditures consist of operating and capital
expenditures while revenues include mill levy revenues and state and
federal assistance.

Populatioﬁ growth in the Bozeman school district has a surpris-
ing effect on the total number of students. Generally, an increase
in the total population would be expected to increase the nuﬁber of
school age children. The édditional students would then cause the
éosts of the school district to increase. Ideally, these increased
costs are matched by dincreases in mill levy revenues from the new
families in the area.. However, from 1970 to 1975, the number of stu-
dents actua;lyjdecreasgd'despite an increése of Qvér 3,036 residents
(See Apfendix F). 'These new residents increased the ﬁill lévy reve-
nues. The following sectiOQS'Will-discuss‘the changés in costs and

revenues due to population growth.

Impact of Population Growth on the Costs of the Bozeman School District

The costs of the Bozeman school district are a function of the
(.

number of students and the per student costs. Costs consist of

operating and capital expenditures. Operating expenditures include

debt service, retirement, food service, adult educationm, transportation
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and general fund expenditures for employees, supplies, etc. Capital. -
expenditures are the costs of constructing new schools or of addi;
tions to existing schools. Since population‘gfoﬁth'did not increase
the number of students, the only way that popﬁlation growth{éould
have increased the costs of the Bozeman school.distric; was by
raising the per student costs. |

Per student cbsts are a function of the number of employees, the
capital expenditures, and the state regulations governing the educa-
tional standards of thé Bozeman school district. Assuming that the
quality of education were constant, a decrease in student enrollment
would be expected to decrease the number of employeés'and decrease
deflated capiﬁal expenditures since né capital expenditures would be
necessary for new séhools, etc., and fewéf teachers would be needed
if the same student/teacher ratio was maintained; .Thereforé, changes
in per student cost were related to changes iﬁ the state regulations
for education.

Changes in state‘reguiations for education can be equated with
changes in technology. An increase in the staﬁdards of education is
the equivalent of changes in the production processes of private
firms.. Changes in state regulations cause the Bozeman séhool dis-.
t?ict to implement two major improvements in their production of edu-
cation from 1970 to 1975. First, the speciél.eduéation program was

added in 1974. Second, there were state ordered improvements in

1
'
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library facilities. These changes caused major increases in the costs
of the Bozeman school district. As shown in Table 6, the deflated
costs of the Bozeman school district increased $1,126,833 despite a
decrease of 200 students from 1970 to 1975. The majority of this

increase was attributed to changes in state regulations. For example,

Table 6

Deflated Costs of the Bozeman School District and the
Increased Costs from 1970 to 197546

Year Operating GBSl Adjusted Increased
Expenditures Expenditures Cost
1970 3,873,822* 1.00 3,873,822 —
1971 4,137,026 1.043 3,966,467 92,645
1972 4,132,941 L2077 3,837,456 129,011
1973 5,031,803 1.144 4,398,429 560,973
1974 5,921,850 e 4,662,874 264,445
1975 6,950,911 1.39 5,000,655 337,181
Total 1,126,833

*An approximate estimate

46See reports of Esther Nelson, General Records of the Bozeman
School district, Montana School District No. 7, Business Office.
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the special education costs were $470,101 and $954,751 in 1974 and

47

1975, respectively. Instruction costs were especially high for this

. program because of low student/teachér ratios. Also, library improve-
ments . in 1975 were apprbximétely‘$200,000,48 Combined, these increased
costs due to changes in state regulations accountea for the majority.
of tﬁe increased costs of the Bozeman school district from 1970 to
1975.

The special educatign program and library improvemént were not
a response fo population growth in the Bozeman school district, es-
pecialiy since the number gf students decreased. These changes in
the quality of education resulted from state-wide efforts to upgrade
educational spandards and would have occured with, or without, popu-
lation gréwth in the Bozeman area.49 Therefore, population~growth
did not increase the costs of the Bozeman school district. (Many of

the increased costs resulting from changes in state regulations were

47 1pi4.

4SIbi-d. Another important source of increased costs was for trans-
portation. In 1970, 1,358 of the 4,517 students were bussed to

" school. - By-1975, this ratio had risen to 1,870 of the 4,317 stu~
dents. However, it is unlikely that the increased transportation
costs are any burden of 1970 residents because the state reimburse-
ment schedule for transportation covers a majority of these costs.

49Statement by Esther Nelson, Bu31ness Manager Bozeman School

District, January 1976.
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matched by increased state equalization payments.)

To conclude that population growth did not increase the costs of
the Bozeman school district does not imply that population growth had
no effects on the costs of the Bozeman school district. It is likely
that if no population growth had occurred from 1970 to 1975 that the
costs of the school district would have been lower because there would
have been an even greater decrease in the number of students. How-
evér, the goal of fhis sectiog is to determine increases in the
costs of the school districp resulting frbm.population growth. Since
major incréases in costs were due to improveménts in the quality of
education, populatioﬁ growth had 1itt1e or no impact on the budget
requirements of the Bozeman school district.

Impact of Population Growth on the Revenues of the Bozeman School
District

The revenues of the Bozéman school district consist of school
mill levies, state equalization payments, and federal aséistanée?
(Other revenue sources, such as returns on investments and school
bonds, also existed but were not related to pppplation growth from
1970 to 1975.) . The oﬁly fevenue source which the school .district has
direét contral over are révenues from mill le?ies.':Schoél mill levy
revenues are bésed on the taxable valuation of the property within
the.school district. For example, eacﬁ pafcei of land and its

attached improvements had a taxable valuation based on its assessed
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value. Schoolldistrict officials then seleét the mill levy rate to
meet the revenue needs of the district. The demand of new residents
for homes and building sites increased the value of property and
caused greater development of land near town. This resulted in a much
larger taxable valuation base for the Bozeman school district (See
Appendix G).

fhe Bozeman school district has much less control over federal
assistance revenues and state equalization payments. Federal assis-
tance revenues consist of e&ucétional grants, federal funds in lieu of
taxes, and monies for Federal Title progfams. Educapional grants
in any one year are depenident on a number of ﬁighly variaﬁle factors
in the operations of the federal govermment while monies -for Federal
Title programs depend on both the number of students and the number
of Titlé programs in each year. Table 7 illustrates that there was
no pattern in federal assistance revenues from 1970 to 1975. 1In
Table 7, federal assistance revenues were defiéted by use of the con-
sumer price index. This adjustment was similér to the one on the
costs of the Bozemén school'district. Deflated federal éssistaﬁce
revenues were includéd in the:total revenues in each year since tﬁey
were partially dépendent onlthe,student enrollment in each year.

State équalization revenues are derived,from tweﬁty—five pefcent
of the state incomé and corporate taxes as well as from rents and

royalties on state land. A school district does not necessarily
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Table 7

Deflated Federal Assistance Revenues, 1970 to 197550

Year Federal C.P.T. Deflated Federal
Assis tance Assistance Revenues

1970 238,539 1.00 238,539‘

1971 184,664 1.043 177,050

1972 169,914 1.077 157,766

1973 329,715 1.144 288,212

1974 262,756 1.27 . 206,894

1975 263,497 1.39 189,566

receive an amount of state equalization payments equal to the state

equalization revenues it generates.

The -amount of state equalization

payments each school district receives is determined by Montana school

authorities and is based on the revenue needs of each school district.

The purpose of state equalization payments is to guarantee that each

school district is able to offer a given level of education regardless

of its taxable valuation base and the incomes’of its residents.

State

equalization payments are commonly used to assist school districts

in implementing new programs or other improvements due to changes in

state regulations.

50See reports of Esther Nelson, loc. cit.
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Most of the increases in state equalization payments for the
Bozeman school district were in response to changes in state regula-
tions which imposed additional costs on the Bozeman school district.51
Table 8 indicates that increases in deflated state equalization
revenues approximately offset $833,000 of the nearly $1,200,000 in-
crease in the costs of the Bozeman school district due to changes in
state regulations. These increased revenues alleviated most of the

burden of the special education program and library improvements on

the residents of the Bozeman school district. Since increases in

state equalization payments were in response to changes in state

Table 8
Deflated State Equalization Payments, 1970 to 1975°2

State Deflated State
Year Equalization CB sl Equalization

Revenues Revenues
1970 967,373 1.00 967,373
1971 123250i87 1.043 15181.,387
1972 1,437,745 ik 017 1,334,953
1973 1,820,410 1.144 1,591,267
1974 21,058,261 52 1.620,677
1975 2,502,468 1.39 1,800,336

5lstatement by Esther Nelson, loc. cit.

52See reports of Esther Nelson, loc. cit.
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regulations, none of these increased revenues were attributed to
population growth.

One major adjustment and assumption was necessary before 1970
revenues were established as a base-year figure. First, increases
in school mill levy revenues were adjusted for increases in the mill
levy rates. 1In Table 9, the mill levy rate adjustments were identi-
cal to the property tax rate adjustments for the Bozeman city govern-
ment. These adjustments ensured that the increased tax revenues from
1970 residents due to increased tax rates were not attributed to popu-

lation growth.

Table 9

Adjusted Mill Levy Revenues of the ggzeman
School District, 1970 to 1975

Revenues Due to

Year Mill Levy Tax Revenues Increases in Adjusted

Mill Levy Rates Revenues
1970 L3688 2,535,698 —— 2,535,698
1971 139.34 2,741,380 46,514 2,694,866
1972 140.46 2,974,754 67,270 2,907,484
1973 146.63 35455, 397 181,611 3,273,736
1974 146.69 3,895,051 1925507 3,702,544
1975 151.19 4,369,605 266,155 4,103,490
31bid.
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Finally, taxable valuations on the property of 1970 residents
were assumed to have been constant. This assumption is similar to the
assumption in the section examining the impact of population growth on
the revenues of the Bozeman city government and is supported by the
same arguments, i.e. no property haslbeen aséessed since 1970 unless
it was sold, rezoned, or had attachmeﬁts“added. Therefére, the fifty-
six percent increase in the taxable valuation base was entireiy due
to the more than 3,030 new reéidents and éheir demand for land.and
homes. Having stated all thg adjustments and assumptions separating
the non-population effects from the increase in révenues, the total
adjusted revenues of the Bozeman school district were caléulated és
well as the increase in revenues due to population growth. In
Table 10, no increases in state equalization payments Were.inclﬁded,
federal assistance revenues were deflated, and mill levy revenues were
adjusted for increased tax‘revenues from 1970 residents due to in-
creased tax rates. The‘$l,418,819 represented the monetary gain té
the Bozeman school district due to population. growth. Increased mill
levy revenues accounteq for nearly all of.this gain.

Comparisons of the Increased Costs and Revenues of the Bozeman City
Government and School District due to Population Growth

Tables 11 and 12 reflect the net monetary impact of population on

the Bozeman city government and school district.




Table 10

Total Adjusted Revenues of the Bozeman School District and the
Increased Revenues due to Population Growth, 1970 to 1975

Revenue Source 1970 1971 1972 1973 1974 1975
Mill Levies 2,535,698 2,694,866 2,907,484 3,273,786 3,702,544 4,103,490
State Equaliz. 967,373 967,373 967,373 967,373 967,373 967,373
Federal Assist. 238,539 177,050 157,766 288,212 206,894 189,566
Total 3,741,610 3,839,289 4,032,623 4,529,371 4,876,811 5,260,429
Increased

Revenues due ——— 97,679 193,334 496,748 347,440 383,618
to Population

Growth

Total Increase 1,418,819

S41p1d.

19
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Table 11

Adjusted Increased Costs and Revenues of the Major Departments
0Of the Bozeman City Government Due to Population Growth,
1970 to 1975

Year Increased Costs Increased Revenues Net Change
1970 e e —-—
1971 101,600 65,900 = 135,700
1972 125,868 1375363 11,495
1973 332,617 2951258 —273,089
1974 216,579 1925935 - 23,644
1975 -303,634 519,241 822,875
Total 473,030 974,697 501,667
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Table 12

Adjusted Increased Costs and Revenues of the Bozeman School District
Due to Population Growth, 1970 to 1975

Year Increased Costs Increased Revenues Net Change
1970 0 —— —
1971 0 97,679 97,679
1972 0 193,334 193,334
1973 0 496,748 496,748
1974 0 347,440 347,440
1975 0 383,618 383,618

Total 0 1,418,819 1,418,819
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Tables 11 and 12 indicate that population growth in the Bozeman
area from 1970 to 1975 rgsultéd in a net monetary gain for both the
Bozeman city governmment and sﬁhool district., As far as the Bozeman
city government was concerned, the pivotal yéar was i975. In. 1975,
the difference between the change in costs aﬁd revenues was approxi-
mately $800,000. The reason that costs decreased ffom 1974 to i975
was that éxpenditures in the Department of fublié Services dropped
from $1,638,131 to $911,941. These expenditures dropped because
tﬁe Department of Public Services had abnormally high expenditures
in 1974 for water an& sewer utility systems. The i975 expenditures
were more rep;esentative.of the normal expeqditures of the Department
of Public Services.

While the deflated 1975 expenditures of the Bozeman city govern-

ment were nearly $300,000 less than in 1974, revenues increased by

$519,241. Of this amount, over $220,000 were from increased property
tax revenues and $160,000 were from user charges. Anothetr source of
increased revenues not included in the cost-revenue analysis of the
majo£ departments was the net available cash at the beginning of

each fiscal year. TheseA£evénues increased b§ nearly $2,000,000 from
19%0 to 1975, with $l,OOQ,QOO from the sewer replacement/depreciétion

allowance in 1975.°°

55

See reports of Grant Murie, loc. cit.
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The Bozeman school district did not have a éivotal year, especial-
ly since population growth was not responsible for any increases in
the expenditures of the Bozeman school district from 1970 to 1975.
Because of this, any increases in revenues due to population growth
represented pure monetary gains.

The large monetary géins of the Bozeman school district were
indicated in the beginning balance of the school district in each
fiscal year. The beginning balance increased from $590,000.in.l97l

56

to $1,813,406 in 1975. (The 1970 amount was .not available; how-

ever, it was most likely less than the 1971 amount.)

Evalgations of the Assumptions Necessary in the Cost—-Revenue Analyses
Thrée assumptions were postulated in the cost-revenue analyses:
1. _ The costs of tﬂe local government for providing goods to
1970 residents were constant;
2. The taxable valuation of land in the Bozeman city limits
“ belonging to 1970 residents was constant; and,
3. The taxable valuation of land in the Bozeman school district
belonging to 1970 residents was constant.
These three assumptions were necessary for establishing the costs and

revenues of 1970 as base-year figures. Each of these assumptions will

{

56See reports of Esther Nelson, loc. cit.
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be evaluatea to'determine if they created any biéses and, if so, what
were the direcﬁion and magnitude of the biasés;

The.assumption of consfaﬁt costs due to 1970 rgsidents for goods
provided by the local government depended.on the argument that 1970
residents were satisfied with the bundle of public and private goods
available.in 1970. They would not have dema&dediany changés in that
bundle given that all things were held constant; i.e., population .
level and tastes and pfeferences. The validity of this assumption
could not be tested because population growth did occur changing the
tasfes and preferences of the community. There was no way to deter—
mine if the changes in ?astes and preferences of 1970 residenfs Te- .
sulted in increased or decreased pqﬁiic césté. 'However, it can be
speculated that the costs of public goods aué to'l970 residgnts in-

' creased.because 1970 fesidents realized that the community té# base
expanded due‘to population growtﬁ. With a'iarger tax base, 1570
residents could initiate public actions for facilities tﬁat.were

" previously economically infeasible, i.e. public sWimming pool{ im-
proved streets and water systems, etc. |

The direction of the biases of the assumptions for constant
taxable valuation of property belonging to l970>residents‘can Ee
determined although their magnitude can not. In both cases, the
assumption'of const#nt taxable valuation of pfoperﬁf belonging to

1970 residents understated thé revenues generated by 1970 residenfs.
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1970 residents ad&ed improvements to their property thereby in-
éreasing its taxable valuation. Also, some 1970 residents invested
in land increasing the upward pressures on the price of land. There-
fore, the increase in propérty tax and mill levy revenues attributed
td.population growth contains some revenues generated by 1970 resi-
dents.l However, the exact magnitude of the Bias can not be calculated.
(The magnitude of ?he biases would have to‘be extremely large to have
concealed a net monetary loss due to population growth, especially.
given that population growth did not increase the costs of the

Bozeman school district.)




Chapter 4
CONCLUSIONS AND RECOMMENDATIONS FOR FUTURE RESEARCH

Population growth ié becoming an important issue for many com-
.munities, Should population growth be encouraged? If so, is popu-
lation growth beneficial to.thé community? ‘Oﬁeﬂof.the.most noticeable,
and perhapé-most important; effects of population growth from‘the
perspective of local government officials is the change.in-expeﬁditures
and revenues which accompany it. ihese expeqditure and revenue changes
are commonly measured using cost-revenue analysis, as demonstrated in
Chapter 3.

Population growth can also change the welfare of a comﬁunity.A
Welfare changes occur because population growih can alter a community's
‘demand curve for public goods and the production costs of public goods.
By discussing why changes in expenditures and.revenues do not reflect
welfare changes due to pépulation growth, conclusions can be reached
conqerhing_thg problemé of measuring the impéct of population growth
on the welfafe of a community. ; ;

There are ﬁhree majér reasons why observgdvexpenditurés and
revenues do not reflect community welfare,. First, the political pro-
cess does not always formulate a demand curve for public goods that
represents the fully revealed.preferences of individual residenté.

Second, the method of taxation used by local governments does not '

=
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generate revenues which equal the dollar value that the commuﬁity
places on the public good. Third, externalities are not included
in the production costs of public goods reoulting in a marginal cost
curve that does not represont marginal social costs. In discussing
these three issues in greater detail, it will become clear that changes
in costs and revenues,‘when population growth occurs, do not measure

changes in community welfare.

Fajilure of the Political Process

If individual preferences were fully revealed and communities
acted to maximize social welfare, then the community's demand curve
for public goods would be the vertical summation of individual

demands.57

(The community demand curve' for public goods is derived
from the community's map of social indiffereqce curves and from the
price of.public goods relative to private godds as depicted by the
slope of the community budget constraint.ss)'.However, individual

preferences are seldom completely revealed, resulting in a demand

curve for public goods that depends on the voting process rather

than the summation of individual demands. It is likely that a voting

.37 James Ohls and Terrence Wales, "Supply and Demand for State and

Local Services," Review of Economics and Statistics, LIV, 4
(November 1972), p. 424.

38The community demand curve for public goods was derived in Flgures
4 and 5 .in Chapter 2.
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system fails to reconcilg aiffering individual preferepces'for public
goods.59 This is-signific;nt becausg it impiigs that.the community
demand curve as revealed by thé political‘prqcess can be far‘from the
actual community demand curve for public goods.

There are three reasons for,the divergence between the community
demand curve for public goods derived by the political pfocess and the
true coﬁmunity demand curve. ‘First, there is a lack of voter iﬁcen—
tive to acquire adequaté information to help'cagt an intelligent vote.

'601 Each voter

This is referred to as the "rational ignorance effect.’
reaiizes that a single.vote is seldom degisive in the outcomé of any
'issue, especiall§ when there are a large ﬁumBer of vogers. Becausé
of_this, individual voters have no incentive for gathéring ipformation
" to be certain that they vote "correctly.'

The second reason the political prdcess fails:to reveal the true
community demand curve relates to special interest issues.

"A special interest issue is one for which a small num-

ber of voters individually -acquire large gains at the

expense of a large number of citizens who individually
- suffer small losses."6l

59J.R.-Aronson and .E1li Schﬁartz, "Financing Public Goods and the Dis- .
tribution of Population in a System of Local Governments," National
Tax Journal, XXVI, No. 2 (June 1973), pp. 137-160. '

OJaﬁes D. Gwartney, Economics: Private and Public Choice (New York:
Academic Press, Inc., 1976), pp. 532~-533, This entire.discussion of
‘;he political process 'is based on Gwartney's book, pp. 532-556.

61

Ibid., pp. 550-554.
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If the locally elected official is a vote-maximizer, he would be ex;
bected to favof-the special interest issue. The large group of ﬁeople
who have ;ittle‘ concerﬁ for tﬁe outcome of éhe vote on a special
interest issue will not decide-to re—elect their representative on
the basis of the outcomé of the special intgrest issue. Instead,
they will base their decisions on issues more crtcial to their own
~welfare. Concurrently, the official realizeg that he Will losé
votes on his constituents. in the special interest group if he votes .
contrary to their wishes. Therefore, the demand of a few are
favored over the intereéts'of$the majority..

Finally, the politicéi process fails to derive‘the true commuﬁity
demand curve for‘public goods and services because peryeréélincentives

induce vote-maximizing politicians to promote economic inefficiency.62

Politicians prbmofe econémic inefficiency in fwé‘ways. -They faﬁor
public actions that offer immediaye and easily identifiable current
benefits at the expense of future costs that are complex énd difficult.
to identify. Simultaneously, they are against actions that involve
easily identifiable costs while yielding future benefits ﬁhét are -
compl;x and'difficult to querstand. These incentives'encoufage vote-
maximizing politiciaﬁs to.favor economically ineffiéieﬁt proposals;

and lead to actual.demand curves for public goods that differ from

621144,
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true community demand curves.

The Inequality of Revenues and Economic Benefits
Revenues derived by local governments can not be equated with

economic benefits because local governments do not act as discrimina-

. ting monopolists. Discriminating monopolists charge each resident

precisely ﬁhat he is Wiliing to pay for pgblic goods. if local govern-
ments were discriminating monopolists, then they could generate reve-
nues equal to the area underithe community demand, or marginal sécial
benefit, curve for public goods.
There are many reésons which explain why government taxation
policy is not &iscrminatory. Included amoné these ére the féct that:
1. Many public goods are not subject  to any pricing system,
not because the introduction of a price-systeﬁ is impossible,
‘bﬁt.becaﬁse of wider objectives; and,
2. The expense of collecting sufficient informétion to act as
a discriminating monopolist is prohibitiﬁé.
'Education is a common example of a public good which is not subject to
ény pricing system.because of wider objectives. "Local govérnmeﬁts
can not afford to determine the tfue community demand cuéve'for'public
goods because of frequent changes in individugl brefefencgs. These
changes can result from population growth and the.subsequent impact

on the actual nature of a public good. Therefore, any attempt ta
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equate increased revenues with welfare gain is doomed.

The Externality froblem

An externality is said to exist when the aptions of an individual
or group harm or benefit others and the individual or group that
causes the externality is not forced to pay for its harmful effects nor
do they receive compensation for beneficial effects (See Appendix H
for a more detailed discussion of externalities). - When externalities
exist, it is likgly that the production costs for public goods in-
corréctly measure the total social costs. Social costs coﬁsist of the
private costs borng by. consenting parties and the external costs im-

posed on‘others.63

Because of this, the marginal cost curve that the
local-government felies on for measuring changeé in costs due to pépu—
lation growth ignores éome social costs. Since'ali of the social costs
of production are not inclu&ed; local government decisions result in
inefficient éllocation of the community's resources. )
Externalities also limit the use of social indifference curves.
Population growth and the increased production of public goods can

cause spillover effects that change individual levels of satisfaction

from consuming public goods. 'This is because the level of satisfaction

one individqal obtains from consuming a good provided bj the local

631b1d., p. 512.
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government ié not independent of the number of other individuais
consuming that good. In this manner, external effects éccombanying
population growth can alter the slope of social indifference curves.
If the change in the slope of social indiffereﬁce curves is of such
a nature that the new social indifference curves intersect with the
community's sdcial indifference prior to population growth, then
it is impossible to determine if the community-is bettgr off in .one

economic state or another.

Conclusions Concerning the Problems of Measuring the Impact of Popu-

lation Growth on Community Welfare
Population growth can change the expenditures and revenues of a
local government and the welfare of a community. Given that there

are no data limitations from a lack of direct pricing in the public

sector, a cost-revenue analysis is an adequate indicator of the

monetary changes due to population growth.

The arguments noting. the failure of.the political process, the
lack of congruence between tax revenues and economic willingness—to-
pay for public goods, and the problem of externalities demOnstfége
that £here can be no pfedictable relationship between the rgsults
of a cost—revenﬁe analysig and changes in communi ty wélfare} The

problems of measuring the impact of population growth on community

-welfare result in‘lafge part because demand and marginal cost curves

for public goods do not reflect true community demand and marginal
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cost curves. The following gfaphical analysis examines the conse-
quences of_not-using the true’ community demandland marginal social
cost curvés.' However, it should be pointed out that these problems -
are common to all types.of pobﬁlation or welfaréAanalyses. In this
regard, a cost-reveﬁgé analysis is not inferidr to other analytical
methods.

The point of welfare maximization discussed.in Chapter 2 (the
point of tangency between the community Budéet constraint and a sogial
indifference curve) indicated that the quantities of private and .~
public goods that maximized community welfare. The community demand
curve for public goods, referred to as the marginal social benefit
curve, depicté the fully revealed preferences of each individual in
the community. The marginal social benefit curve’measuféé'the benefit
to the community of each additional good provided by the local govern-
ﬁént._ The ﬁarginal sociai cost curve represents all of the coétg to
the community and the local government of producing additioﬁai.éuﬁlic
goods. The point of intersection of the community's marginal social .
benefit and marginal social cost curves indicates the quéntify/price
relationship of ﬁublic goods that maximizes community welfare. This
optimal*duantity/price relationship for publicigéods correspoﬁds to
the‘quantity of_public goods reflected by thé tangency point of the
commuﬁity budget constraint and a socigl indiffe;ence curve.

. The optimal oufput/price level of public goo&s'is'shown in
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Figure 8. MSC is the marginal social cost curve and MSB is the mar-
ginal social benefit curve. Community welfare is maximized when Qg
public goods are produced. Social welfare is not maximized at outputs
different than Qs' For example at output Qd’ the marginal social
benefits of additional public goods are greater than the marginal
social cost of their provision, indicating that output should be
expanded. At Q., output should be contracted since the production
of Qe = QS uses resources with a value greater than the benefits from
consuming the goods.

As noted, the failure of the political process and the problem

of externalities result in demand and marginal cost curves that do not

Price sk

N\ NSB

ﬁa s Qc Public Goods

Figure 8: Optimal Output of Public Goods
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reflect the true marginal social benefit or marginal social cost
curves. The possible harm of not using the correct demand and mar-
ginal cost curves for reaching welfare decisions pertaining to popu-
lation growth (assuming that a discriminating tax policy could be
devised), is demonstrated in Figure 9 where MPC is the marginal pri-
vate cost curve and MPB is the marginal private benefit curve. The
opportunity cost of production beyond Qs exceeds the social benefits.
This is because the marginal private cost curve does not reflect the
external costs of production, nor does the marginal private benefit
curve reflect the true demand for public goods.

Price

P Ll 5 MSC MPC

Public Goods

Figure 9: Use of Incorrect Demand and Marginal Cost Curves




78

For output Qé in Figﬁre 10, the marginal social costs equal the
‘marginal social benefits and community welfare is maximized. At
output Qc’ marginal sociai costs exceed marginal social benefifs.
Production at QC results in marginal social costs gqual to P. and
marginal gocial-benefits equal to PB’ In this case, use of incorrect
curvéslby the local government results in an overproduction of public
goods. The net social welfare loss of producing Q. public goods is
equal to the afea of triangle ABC.

Other cases are poésible in which the positions Qf the marginal
social cost and marginal social benefit curves are on the opposite
sides of the marginal privéte cost and marginal ﬁrivate benefit
.curves, The marginal social benefit curve can be within the marginal
private benefit curve when the voting process overestimates the
benefits from public‘goods. The marginal social cost curve can be
less than the marginél private cost curve if the value of positive
externélities exceeds the Yalue of negative externalities. While
this case is less 1ikely, it .can be better undérstood bf-examining
Figure 10. Social welfare is maximized at production lévgl Qc's |
where marginal social costs equal marginal soéiallbenefits. Con-
versely, ét Qs s marginal social benefits exceed marginal social
costs. The social welfare loss from producing at output Qg instead
,of_output QC gquals the area of triangle EFG. .

The area of the welfare loss triangle is equal to the difference
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Figure 10: Another Example of Using the Incorrect
Demand and Marginal Cost Curves

between the marginal social benefit and marginal social cost curves
at each output level. The further a given output level is from the
optimal production level, the greater the area of the welfare loss
triangle. If population growth decreases the area of the welfare
loss triangle, then it follows that population growth has benefited
the community. Unfortunately, the area of the welfare loss triangle
can not be measured because of the difficulties in deriving the

true community marginal social benefit and marginal social cost

curves. These difficulties, due to externalities and the failure of

the political process, eliminate the ability to measure welfare
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changes due to population growth.

Summary

'Population'growth resulted in a net monefary gain for the Bozeman
- city government and school district. Increases in expenditures were
due to the added demands of new residents'for,pﬁblic goods. The im-
pact of these added demands were reflected in the production costs of
the "local gb&ernment and school district. Revenues change for a
number of reasons. Some revenues increased as population growth
oécurred, such és state shared revenues and fees, fines, permits, etc.
Other_increasea'in response to corresponding increases in costs, such
as ﬁéer charges. Finglly, property tax revenues increased as the
taxable valuation of land in the Bozeman area iﬁcreased and as the
mill levy rates were increased to meet local revenue needs. Each of
these changes in expenditures and revenues were measﬁred by completing
a cost-revenue analysis of population ‘growth. |
Population gréwth also changed the level of community.ﬁelfaré in
the Bozeman area. Changes in community welfare were partly depéndent
oﬁ tﬁe monetary changes that accompanied population growth. These
monetary changes were measured by the cost-revenue analysié'that.indi—
cated that the community received net monetary gains from population
érowth. However; actual revenues did not measﬁfé accuratély total

economic benefits to the community from increased consumption of
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public goods, since local governments do not discriminate in their
taxing policies. Also, community welfare depended on non-monetary
'changes such as the impact of population growth on externalities and
the accurécy of-the.political process. As the local government in-
creased itsiproduction of géods, the likelihood of externalities was
enlarged. These external effects could have occurred in either the
production or.consumption of the additional public goods. Concur-
rently,‘a larger popuiation level may have lowered the véter incentive
.forﬁcasting an intelligent vote, since each vote had less meaning due
to the increased number of voters.

In summary, local policy ﬁakers should not place undue emphasis
on the value of cost;revenue analysis when evaluating the potential
impact 6f population growth. Such an analysis can provide only a
limited amount of information. Even if the costs of population growth
exceed additional revenues, community welfare may be enhanced by the
growth. Coﬁversely, projected revenues which exceed the costs of
popﬁlation gfowth‘do not provide sufficient justification for "pro-

groﬁth" policies.
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APPENDIX A

Indifference Curve Analysis when Indifference
Curves are not Parallel

. The first set of graphs demonstrate the effects of a decrease in
the per capita cost of ﬁublic goods resulting from economies of scale.
This set of graphs assumes that the marginal rate of substitution of
private goods for public goods changes from pre-growth to growth |
time periods reflecting changes in the tastes and préferences (See
Figure 11). 1In Figure 11, the costs of public goods relative to
private goods fell. Depending on the marginal rate of substitu-
tion of private goods for public goods from the pre-growth period
Wifh in&ifference curve Il to the period including population
growth with indifference curve IZ, the consumption of public and

private goods can change in one of four ways:

1. Consume more -private goods and less public goods;

2. Conéume more public goods and the same number of'private
goods;

3. Consume more private goods and the same numbér of public
goods; or,

4, Consume more public goods and less private goodg.

The second set of graphs demonstrates the effects of population

growfh‘on the costs of producing public goods when there are mno




Goods

Private

Q

Private Good

90

0
B
\ I22 5
> o
1 m
pr?
di
o
~
[s¥
XA
11l
1
N
3
f g Public Goods € h Public Goods

Figure 11:

n
ks
(@]
o
O
o
S
o
&
(¢ 9
11
11 g
b? h
T Public Goods e j Public Goods

Economies of Scale and Nonparallel
Indifference Curves




91
-economieé of scale and the mgrginal cost of producing additional goods
is greater than the pre-growth per capita cost. This set of graphs
allows the marginal.rate of substitution to change reflecting changes_
in ordinal preference functions and the prices of public -goods (See
Figu;e-lZ). -In Figure 12,'the price of public goods relative to pri;
vate goods incredsed. Depenﬁing on the marginal rate of substitu—
tion from one time-period.to another, any one of four possibilities
exists:
1. Consume 1ess.pub;ic goods and the same amount of private
goods;
2, Consume.less public goods aﬁd more private goods;
3.. Consume less private goods and the same amount of public
goods; or,
4. Consume less private goods and more public goods.

" The final set of graphs indicate the effects of population growth
on the costs of producing public goods when the marginal costs of
produciﬁg additional pubiic goods for new fesidents is exactly equal
to the per capita cost before population growth. In this case the
budget.constraint would be identical and the only changeé would be
in slopes of the indifférence curves from one time period to another.
The only changes in the level of satisfaction of the entire community
will be the résult of changes in ordinal preference functions whicﬂ

are not independent of the number of people consuming public
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goods. In Figure 13, the costs of public goods relative to
private goods remained constant. Depending on the marginal rate of
substitution in the pre-growth as compared with the growth time

period, one of two possibilities exists:

1s More private goods are consumed and less public goods; or

2 Less private goods are consumed and more public goods.
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APPENDIX B

Mathematical Derivation of the Point of Welfare Maxiiniz_ation64

A community atFempting to maximize its social welfare wants to’
maximize %fs commﬁnity ordinal preference funetioﬁ subject to the
community budget constraint. The communit§ ordinal preference fehc—
tion is a function 'of individual ordinal preference function. The
ordinal preference function for igdivideal i can be wfitten as follows:
' N T

P4
w o= u(x X", X e X
: ? n+m’

i k|
1" T’ Tatl w),

'where bundles are ranked from most preferred to least preferred and
o) is the utility level ‘of all other individuals from each bundle, -
j=1... s butj # i.- The'commdnity ordinal preference function can

be written as. follows:

we = g(ul(xl-..,_xl, xl ces xli . uJ), ey iis(xs .o XS,'
1 n+l ntm 1
xS e xS . uj));
.ntl n-tm

where the community.consiets of s residents.
The community budget constraint is the summation of all indi-

. vidual budget constraints plus intergovernmental revenues. If it is

64The decision framework developed in this Appendix is similar to' the

approaches of Paul Samuelson in "Pure Theory of Public Expenditure

' and Taxation." Public Economics, eds. J. Margolis and H. Grulton
(Great Britain: International Economic Association, 1969), pp.
+100~102, and of J.M. Henderson and R.E. Quant in Microeconomic
Theory (2nd ed., New York: McGraw-Hill Book Company, 1971), pp.
280-281. -
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assumed that individuals spend all of their incomes in any given
year attempting to maximize their level of satisfaction, then the

budget constraint for the ith individual can be written as follows:

i i i i 5 i
= U + ¥ late
’ (Ple Pan) (Pn+lxn+m i + Pn+an+m)’

Pi

ar
n+m b

where Pl S Pn are the prices of private goods, P%+1 o

the prices of public goods to individual i, Xi st X; are the private
goods available to individual i, and Xi S < are the public
n+m n+m
goods available to individual i, and Y is income. The community
budget constraint can be written as follows:
i S i i s ,pl i i 3
Bo=y oV (Rt e i Pan) Y (Pn+lxn+l Ll T ot el

) e
i=1 i=1

+ R(g) + R(p),
where R(p) are the state shared revenues, R(g) are all other inter-
governmental revenues, and s is the number of residents in the com-
munity.
The Lagrangian function which the community must maximize can

be written as follows:

A £ nal B, =14 00 I
W = g(u (xl cer Xy X g oeee XogosU )) + A(B (i=lp1xl+ S
s i 1 il 3
+ pgXg) + 0 (Pob1Xar * oot Ppin¥nie) + R(D) + R(8)))

The first order conditions for welfare maximization of minimiza-
tion are satisfied where the ratio of the marginal utilities for
bundles of private and public goods and services are equal to the
price ratios of those bundles. (This can be rewritten as where the

ratio of the marginal utility of one good over the price of that good
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is equal tolthe mafginél utilities of all other éobds over the prices
of those goods.) This corresponds tthhe Point of tangency between
the community's budget constraint and a sotial’indiffefence curve.

To simplify the first order conditioné for welfare maximizatioﬁ,
it will be assumed that each person's level of utility from bundles
of'public and private goods and services is independent of the
utility levels of other individuals. This means that the §E§ = 0 for

u
all individuélsw_ Examples which are likely to conflict with this
assumptioﬁ_are the relationships between the utility levelsxof parents
aﬁd their children, husb;nds and wives; and gloée.friendsw .However,
fhe assumption is necéssary to avoid the ﬁroblems of measuring the
ufility levels ass;ciated with indterdependent utility funétions.

vThe first ofder conditions can now be stated as a function of
the utility levels from coﬁsuming private and pﬁblic goods and thé

prices of those goods. -The first order conditions can be restated

as follows:

« s . o

P © Pp Ppy - Pniq

811 _ . _ 8% 8&1Y%n = ... = £1%+m .

The purpre of solving for the second érdér conditioﬁs'for wel-
fare ﬁ;ximizaﬁion is to be éertain that is is actualiy a poiqt.of
maximiZation.as.opposed to a point of minimization. “Thg second,order
cénditiéns are maximized when the second'dérivatives are less fhan 1

zero reflecting that the rate of cémmodity_éubstitution falls as one

+
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moves down the indifference curve because of the. concepts of relative
scarcity and opportunity cost. This guarantees that the indifference

curves are concave from above and that it is a point of maximization.
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APPENDIX C

Costs and Revenues Excluded from the Accognts of
Six Major Departments, 1970 to 1975 3

Costs Amount

Construction Fund and Special Projects 1,069,057
Capital Projects Park Construction 1,108,903
Total Costs 25, 17/59610)
Revenues Amount

Federal Revenue Sharing 7325078
Federal and State Grants 1,488,000
Total Revenues 2,220;078
65

See reports of Grant Murie, loc. cit.
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APPENDIX D

Salaries of the Six Major Departments of the
Bozeman City Govermment, 1970 to 1975

Salaries, Wages, Deflated Deflated Increases
Year and Related G P Ls Salaries in Salaries, Wages
Benefits and Related Benefits
1970 782,824 1.00 782,824 -
1971 867,521 1.043 S315/55 48,931
1972 970,912 1.077 901,496 69,741
1973 1,083,429 1.144 947,053 45,557
1974 1,298,897 1527 15022 5753 75,700
1975 1,897,772 1539 12365, 307 342,554
Total Increases 582,483

661p1d.
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* APPENDIX E
.Definitions‘of.ReVenue Sburces67

1. AFeés; fines, permits, etc. are a function of thé population

.lleyel; ”it:would be-éxpected that the ldrger the populafioﬁ,'
.the greater thg_reveﬁueé.' Fees,.finés; permits;.etcL iﬁclude.all
- various revenues éblleétgd in the.forﬁfof‘buildihg,:grave3 and -
inépeétion permits; dég,'buéiness, and noﬁ—busingss 1iﬁen$és,
police'courﬁ fiﬁés, fines anA'forfeitu;es, éﬁd ficket ééleé;

2. State shared revenues are a function of the population level.

State shared revenues. are monies collected by the state govern-'
ment'ahd distributed to the cities. State shéredirevenues are :
. .generated by’ liquor, beer,‘anﬁ gasoline, taxes and motor vehicle

o . license plate aﬁdftitlé‘fees.‘

3.1 User charges are monies‘colléCted f6r §ater,'streets, and street
light-sérviéés;- USér“éhargéé‘are a difeét functiéq 6f costs.
Use; qﬁarges_includé‘sanitary disﬁbéal éyétem and water ren;é,*
. rates and irfigation,-sewer rentalé, miégéllégéous ﬁate; and

garbage charges, and rents for récreatioﬁ complexes.

‘4., General prdperty tax revenues are all monfes collected through
genéral property tax 'assessments. The property tax is a tax

upon all wealth that has excﬁange value. Property-taxes are

67Paul‘Boi;Qn aﬁd_others,‘oﬁ; cit., pp. 44-46.
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based‘én the assessed taxable valuétioh.ofAland and imffovementsﬂ
The Montana Stéte-Departmen£ of'Revénﬁe and Taxation is charged
with the responsibilify of qlassification and appréisal of all
real property”throUghqut the séaté. Estimated market values of.
real.propérty‘are.thé basis‘from’wﬁich‘aéseésed and taxable
’ valuat{onsiare dériéedﬂ Subsequent_local mili ievies are then .
-usedito‘éfrive at pfoﬁert& taxes for éach pafcei.ofiléﬁd and

its improvements.




102

APPENDIX F

Public School Enrollment Record, 1970 to 1975

L4700
4600 /
N

2 500

-

=

& L4400

i

(@]

3‘: 4300

m

E 4200 i

68

1970 1971 1972 1973 1974 1975

YEAR

685ee reports of Esther Nelson, loc. cit.
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APPENDIX G

High School Taxable Valuation Record69
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Ibid.
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APPENDIX H .

A Discussion.of Exterhalities‘

The fountainhead of modern economic analyses of the externality

. problem is Piqou's Economics of Welfare which deals with the diver-
'geneies between social and private net products. - These divergencies
occur when

"one person A, in the course of rendering some service, for
which payment is made,. inc1dentally also renders services
.or disservices to. other persons, of such a sort that pay-
ment cannot be extracted from the benefited parties or -
’ compensatlon enforced on behalf of the injured partles 70

Ronald Coase, in "The Problem of Social Cost," feelslthat

"analysis in terms of divergencies between private and social

- products’ concentrates attention on particular.divergencies
in the economic system and tends to nourish in the belief
that any measure which will remove.the deficiency is neces~
sarily desirable. Because of this, when an economist is.
comparing alternative social arrangements, the proper pro-
cedure is to compare the total social product yielded by

. each different arrangement."

Coase maintains that
the question 1s not Whether to. increase pollutlon standards -

or disallow operatlons with large, negative externallties
but instead the real. questlon of importance is whether ‘the -

70Ronald Coase, "The Problem of Social Costs," Mlcroeconomlcs,
Selected Readings, 'ed. Edwin Mansfield (New York: .W.W. Norton.

- and Company, 1975) P. 412, citing A.C. Piqou, Economlcs of Welfare
(4th ed.; London: Macmlllan 1948) .

.711bid., p. 417.
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_govetnment willienforoe-a system in which the individnal

or -firm which causes a negative external%ty"has to_compe%sate

_those who suffer the-.side effects of their operatlons."
ThlS would also be a system where the 1nd1v1dual or firm Would have to
be compensated by others 1n the case of beneflo;al externalltles

" The reasoning behlnd the.theory of_compensation is that w1thout
such a system; producer A,.because he is not forped to pay for his
negatiVe side effects of production, will ovet—produce ftom sooietﬁ’é‘
viewpoint.. Because of_this reasoning, it.ié generally acceptedlthat
: the enforcementvofla systen‘of.compensation for‘externalities nonld
result in a reduction in City.size. However, recent arguments such
as the one. by -J.V. Henderson, questlon the legitimacy of thlS theory.

J.V. Henderson,-ln "Optlmum City Size: The Externaltheeconony

»Question, ,discussed whether market achieved city eiée_ié‘gteater
than orllees thanithe_optimumncity size nhen extetnalities-are
.piesent; .Henaetson etates that |
"optimally pflcané nollntlon will lead to a reorderlng of
production priorities in cities and the economy away from

goods responsible for pollution. Within the city, the
adverse effect of reduced production of the. polluting good .

"will be more than offset by the 1ncr9ase in output of other
. goods and the’ decline in pollution." .

727334,

.73J V. Henderson, "0pt1mum City Size: The External Diseconomy Ques—;
tion." -Journal of Political Economy,_82 No.. 2, pt. 1, (March/
Aprll 1974), 374. S -
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" Ultimately, Henderson éoncludes that‘thié.will increase the welfare

of city fesidgnts which will induqe-moreupeople.to mpvé to Ehe;city.'
.ﬁepdeféon;s-system'df 0ptimé;ly'priéiﬂg externéliéiés‘is really
not so.differené from Cdaéé‘? syétem of éombenéétién;'.The.major
problems of eéch syétgm:;re.éimilér. fHow can méneta;y Valueé b;
assigned.prqperly'to.éxté?ﬁalities?fllf these moﬂetar& valﬁés can be
caléuiaﬁed;‘fheh iélﬁould'be poséibie'td inc}u&e tﬁe-problem;of
éxférnalitiesfiﬁto”théfdé;iSioﬁ fFamework éf'ioggl-gove;nmentsfﬁor'.-
déterminiﬁé the impact.of'éﬁf'given cﬁanée.‘lUntil such fimg;'the‘
crucial question ié, éhouid.local'govefnments cbntinué té rely'on

monetary analyses, such as a cost-revenue analysis, for reaching

_decisions on population growth?
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