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Borcherding, T.E. and R.T. Deacon, "The Demand for Services of Nonfederal Governments,"
American Economic Review, 62, 1972:891-901
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1. Introduction

We examine three articles that focus on the demand for public goods. Critical to estimating the
demand for these public goods is the fact that the public goods that they consider are essentially
excludible (at least in some sense) and generally provided by local governments. Bergstrom and
Goodman (1973) and Borcherding and Deacon (1972) provide similar analysis. In addition to
estimating factors such as the income and price elasticity of demand, these studies also attempt to
measure the extent of congestion “crowding” of these goods to address questions of optimal
jurisdiction size. These studies have been frequently cited as evidence about economies of (or
lack of) scale in the provision of public services. As the studies are quite similar, we focus on
only one, Bergstrom and Goodman.

Wyckoff (1984) is a very different study. In this study Wyckoff attempts to discern the extent
that public primary and secondary education provides benefits to others than the households with
children in schools. He does this by examining voting patterns on of referendums on public
education, relating an individuals vote to his or her family structure. He finds little “publicness”
in primary and secondary education.

2. Private Demand for Public Goods
A. The Value of Estimating the Demand for Public Goods
From Bergstrom and Goodman (1973):

Knowledge of individual demand functions would be useful for many purposes. Such uses
include:

1) Prediction of the outcomes of alternative political decision methods and tax structures in a
particular city.



2)

3)

4)

B.

Computation of tax structures and expenditure levels which satisfy certain preference-based
normative criteria, such as the Lindahl equilibrium. This would enable one to make
statements about whether "too many" or "too few" public goods are actually provided and
whether tax burdens are divided "equitably" relative to the norm employed.

Investigation of whether there are "scale economies" to city size in the production of public
services.

Prediction of the effects of projected changes in values of economic and demographic
variables on quantities of public goods to be supplied.

Assumptions underlying the Estimation

As an illustration of how this may be done, consider the following assumptions:

1.

Units of measurement for a given municipally supplied commodity can be chosen in such a
way that each municipality j is able to supply the commodity at constant unit cost g;.

For each consumer i there is,a tax share T, such. that i must pay the fraction T; of the total
cost of municipal expenditures in his community. Consumer i's tax share may depend on his
wealth, his income or other individual characteristics, but it does not vary with the size of
municipal expenditures nor with the way in which he expresses his desires for municipal
services.

Any consumer i living in municipality J is aware of his "tax price," 7;Q; and is able to
determine the quantity of the municipal commodity which he would choose for the
community given that he must pay the fraction r, of its total cost. To do so he needs only to
maximize his own preferences subject to a linear budget constraint where his tax price for the
municipal good is P;Q;.

In each municipality, the quantity supplied of the municipal commodity is equal to the
median of the quantities demanded by its citizens.

In each municipality the median of the quantities demanded is the quantity demanded by the
citizen with the median income for that municipality.

If assumptions 4 and 5 are true, the quantity of municipal commodities chosen by any
community is the amount which is desired by the consumer with the median income for that
community.

C.

Data and Estimation Procedure

Data and Sample

826 municipalities with 1960 populations between 10,000 and 150,000, located in 10 states. The



data are from the Census of Population (1960) and the Census of Governments (1962).

Estimating Equation:

k
log(E) = ¢ + alog(n) + olog(7) + glog(f) + ZﬂiXi where:
i=1
E = the expenditures of a municipality on a specified category of municipal service. In
particular, separate regressions were run for the following definitions of E.
(a) Police expenditures
(b) Parks and recreation expenditures
(c) Total municipal expenditures excluding education and welfare

n = number of households in a municipality;

Y = median income;

7 = tax share of citizen with the median income.

This is determined by finding the property taxes on the house of median value and then
determining what fraction this tax payment is of total property tax revenue. The same fraction is
applied to all other municipal revenue.

Crowding

Let Z~ denote the usefulness of a facility to an individual and

*

Z =n'"Z
where Z is the quantity (expenditure) on public good and n is the number using the public good.
If y =0 it is a pure public good; 7y =1, a pure private good.

Then demand for the public service is found by

MaxU'(X,,Z")
st. X, +1,9Z<Y,
or

st. X, +tqn’Z" <Y,

where q is price of unit of public good. Suppose it is a constant elasticity of income and price
demand equation. Then demand for Z is

Z* = c[rl.qny ]5 Yl-‘E
but since Z = n'Z" we have

Z=n c[riqny]JYf = cqr’Y n’ )



Then in estimation we have

o =7y(1+3) or y=o/(1+9),

The “crowding” parameter, v, can be indirectly estimated.

D.

Results

The estimates of the crowding paramter, y, are close to unity for almost all goods and all
states.

The income elasticities are positive and generally statistically significant. Generally highest
estimates are for parks and recreation then police and last is general expenditures.

The price elasticities are generally negative but relatively small suggesting a relatively price-
inelastic demand.



———

Table 1: Determinants Of Current General Expenditures Of Municipalities In 1962
(Excluding Education And Welfare)
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Table 2: Determinants Of Municipal Expenditures On Police In 1962
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Table 3: Determinants Of Municipal Expenditures On Parks And Recreation In 1962
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3. The Nonexcludable Publicness of Primary and Secondary Public Education
James H. Wyckoff, Journal of Public Economics, 1984.

A. Introduction

In this paper, Wyckoff is attempting to empirically determine the extent that public primary and
secondary education yields external benefits. The determination of the external or "social"
benefits has important implications for whether privatization, for example, would yield an
efficient outcome. Wyckoff attempts to identify the social benefits by relating private and social
benefits to the characteristic of the household. For example, a household with no children should
only have social benefits. He then relates this to the preferred level of spending for households
based on a survey in Michigan.

B. Social versus Private Benefits.

Wyckoff wants a measure of the "social" component of demand for education. He refers to the
nonexcludable publicness coefficient or

S MEB,
NPC = —
S MEB, + 3 MPB,

i=1 i=1

where MEB is the external or social benefits summed over the m households in the community.
The MPB is the private marginal benefit summed over the n households who have private
benefits. Graphically the NPC equals the ratio OS/OT

C. Individual Demand for Primary and Secondary Education
Each household 7 has the utility function
Ui = Ui(Xi, Pli,...,Pki,S), 1= 1,...,m

where
e X is consumption of private good by household i;
e Pj; is the quantity of "private" characteristics of education for child j in household 1;
e S is the total quantity of social characteristics of education in the community.

Let quantity of private and social characteristics depend on quantity of education (spending) per
pupil (Ej;). Then

e P;=fEy
o S=gE,...Exs....Etm)



where f(.) and g(.,.,.,.) are functions that transform units of educational quality into private and
social characteristics (benefits). With a uniform and collectively determined quality of education
we have

» Pi=f(E)
o S=gmkE)

where n is the number of students in the district.
The cost (taxes paid) for education by household is given by
T; = qtin

where Tj is tax price for i; q is the cost of a unit of education; t; is the tax share for household i;
and n is the number of students in the community.

For households with children, there are both private and social demands and their demand for
education is given by

E[T :E[T (qtl"n’raMi7ki7f(')7g('))
where
e M; is individual income;
e ris price of X;

e k;is the number of children in household i.

For households without children we have only a social demand
E’ =E’(qt.,,n,r,M,, g(.)

D. Estimation of Private and Social Demands for Education

Data

e Survey following a school referendum in Marshall Michigan.
e Referendum offered 6 levels of expenditures per student (875, 933, 1004, 1684, 1749, 1813).

e Survey has information on demographics, income, and information (property value) to
calculate tax price.

e 192 useable responses

See Table 1 for description of variables.

Estimation Technique and Equations



Since there are 6 choices he estimates an ordered probit -- assumes that ranking is ordered.
There are 2 equations. For those without children:
E® =B, + BP+ B,Z + &, social demand
With children we want
E" =y, +y,P+y,Z+¢&", private demand
where
e P istax price

e Zis vector of taste and preference variables
e ¢ are error terms.

We cannot identify private demand for households with children instead have total demand,
private + social demand. This is given by

E" =B, + B P+ B,Z +a,Y + a,YP + a,YZ +&" , private demand

where Y is the number of children.

10



ﬁl MEB., + 3 MPB,,

i=1

QEducation

Results

In Table 2, model 2, the private and social demands are separated. The private demands in are
the interaction terms with price, income, family size, and the coefficient on the number of
children. The private benefits are relatively invariant to price and income. Note the very large

coefficients on having children in public school suggests that private demand is a large
component.

11



Wyckoff interprets the coefficients by considering different values for independent variables
with others evaluated at means in Table 4. One indication of the private versus social value is
the impact of having children in public schools on preferred level of spending. Note it is 25%
greater with one child than none and 49% greater with two children.

E. Estimating Nonexcludable Publicness Coeffiicient

To find the NPC the demand equation must be inverted to give price (marginal benefit) as a
function of quantity (spending per student). Thus we would have

MSB; = ﬁi(E3 - (/Bo + /Bzz))
and l

MPB, = - (E" ~(y, +1,2))

1
Wyckoff estimates the NPC at 0.10. He notes that the price elasticity is critical here and it is not
at all significant for the private demand so only have limited confidence in the estimate of the
NPC.

12
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