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CHAPTER 1. INTRODUCTION

The condition of America’'s sewage treatment infrastructure and the
effectiveness of government programs designed to stimulate their
production are questions of significant social and economic importance.
Public health and community development are dependent on adequate
sewage treatment facilities, yet across America rural communities are
falling short of the investment needed to conform with the goals set by
the federal Ciean Water Act. A recent study put this investment backlog
in rural facilities at $20.2 billion, or about one third of the
nation’s entire need. In the State of Minnesota, rural communities
require some $328 million in capital spending. Again, about a third of
the states estimated $1.09 billion backlog.

Public policy goals have been clear from the start -- protect and
preserve the nations waterways; ensure affordable, cost effective
pollution abatement; and provide adequate funding for communities not
in compliance with water quality standards. Implementation of the
policy has been less clear, and many unanswered questions remain about

who will pay to eliminate the backlog and how.

The Federal government, with its many categorical programs
targeting local government services, has long been a dominant force in
public sector finance. Many of these programs, however, are now being

reduced or eliminated, and the responsibility for funding community



services has shifted back to state and local governments. The Reagan
administration’s new federalist philosophy and deficit reduction
pressures have changed the structure of intergovernmental fiscal
relations. Tighter budgets and an increased demand for services are a
fact of life at all levels of government. This is particularly true in
small, rural communities.

Rural sewage treatment needs bring together many of the equity and
efficiency arguments economists make in favor of government
intervention. These two tenets of public finance call for fair economic
treatment across society, and best resource use at the margin.
Pollution control on a small scale raises the efficiency questions of
externalities, public goods, and decreasing cost monopolies. Equity,
and the implicit right to clean water, become social issues when small,
and low income rural communities are involved.

Solutions to these problems have focused largely on the use of
intergovernmental grants designed to stimulate local demand through
changes in project prices or in community income. A better
understanding of how changes in these, and others factors, affect local
expenditures on sewage treatment will greatly improve the likelihood of

successful policy solutions,

This study examines the sewage treatment expenditure decisions of
rural Minnesota communities. The goal is to estimate the likelihood
that communities who have yet to make needed capital improvements will
do so, given changes in price, income, and other factors determining

expenditures. The paper proceeds as follows. Federal, state, and



regional grant programs available to Minnesota communities for sewage
treatment projects are summarized in chapter two. Chapter three
provides the economic rationale for government intervention in the
marketplace for rural sewage treatment services. Public choice and
intergovernmental grants are examined in chapter four. Five is an
empirical review of six relevant studies. Data, sampling, and
estimation methods are all discussed in chapter six. Actual estimates

and the implications of those findings are outlined in chapter seven.



CHAPTER 2. WASTEWATER TREATMENT CONSTRUCTION GRANT PROGRAMS

Five separate government programs are available to support public
wastewater treatment facility construction in Minnesota. These grants-
in-aid change the community's price for a project, and hence the demand
for public facilities. It is important, therefore, to understand these
programs, their funding levels, and cost-sharing mechanisms before
modeling the decision making environment in rural communities.

This chapter reviews those state and federal programs which impact
public sewer system construction. The Environmental Protection Agency,
and Farmers Home Administration each administer a federal program.
While the state operates three of its own, primarily for economic
development, through the Legislative Commission on Minnesota Resources,
the Department of Energy and Economic Development, and the Iron Range

Resources and Rehabilitation Board.

Environmental Protection Agency.

About 3% of the total 1984 federal budget, or 18% of the non-
defense discretionary budget, went to public works programs. Just over
11% of all federal infrastructure outlays, some $3 billion, was spent
on wastewater treatment capital construction. The Environmental

Protection Agency’s Construction Grants Program is far and away the



largest source of aid for facility construction, accounting for 87% of
1984's $3.0 billion outlay.

The Federal Water Pollution Control Act (FWPCA) of 1956, first
authorized the federal grants to local governments for construction of
sewage treatment facilities. The level of aid was initially set at 30s
of construction costs, and appropriations in fiscal year (FY) 1957 were
only $50 million. After being amended for the third time in 1966, the
basic federal grant under FWPCA increased to 40%, provided the states
contributed at least a 25% matching grant themselves. If states
enforced water quality standards an additional 10% subsidy also became
available. Appropriations in FY67 reached $150 million. Landmark
revision of the law in 1972, commonly known as the Clean Water Act
(CWA), changed water pollution abatement efforts dramatically. Federal
contributions went to 75% of all eligible costs. Appropriations jumped
to $2 billion in FY73, and peaked at $9 billion in FY76. Outlays peaked

the following year, and have fallen steadily since (figure 2.1).

The CWA was amended again in 1977, to include an additional 10%
subsidy when innovative or alternative treatment technologies were
employed, but appropriations fell to $1 billion. Program shortfalls
were acknowledged with the 1981 CWA amendments, and significant program
changes were made. The federal share of construction costs were reduced
from 75% to 55%. Eligible need categories were limited to the basic or
core system components. Funding levels were reduced from the previous

$4 to $6 billion annual appropriation range, to $2.4 billion.
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Figure 2.1 - Wastewater Treatment Capital Outlays By All Governments
Fiscal Years 1960-1983

The latest amendments to the Clean Water Act were approved in
January 1987, amid a power struggle between Congress and the White
House over fiscal responsibilities and funding priorities. Nearly
unanimous support over-rode the President’s veto in a reaffirmation of
bipartisan environmental concerns. Congress authorized $20 billion in
program spending, well above the administrations $12 billion proposal,
Yet the compromise to emerge -- an 8 year phase out of EPA’s
construction grants program, instead of the Administrations & year
proposal -- results in a withdrawal of direct federal support for
sewage treatment facility construction.

Over the next 4 years, $9.6 billion will be spent on the
traditional EPA construction grants program, while $8.4 billion will be
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available in fiscal years 1990 through 1994 to establish state
revolving infrastructure funds. Just over $2 billion is earmarked for
special projects, such as lake restorations. By 1995, state and local
governments will be completely responsible for financing, building,

maintaining, and operating municipal sewage treatment systems.

Minnesota Pollution Control Agency.

The Clean Water Act also requires state government participation in
implementing the EPA Construction Grants program. Under federal
guidelines, states set spending priorities, oversee planning and
construction, and enforce water quality standards. Forty states,
including Minnesota, provide financial assistance to offset the non-
federal share of community project costs. Since 1957, Minnesota has
received over $920 million in federal funds for municipal treatment,
while the state has contributed another $202 million.

Between 1972 and 1984, Minnesota communities participating in the
EPA program could reduce their cost of facility construction by at
least 90%. Qualifying projects got the basic 75% federal matching
grant, plus a 15% subsidy from the state. Where the federal 10% subsidy
for innovative and/or alternative technology (I/A) applied, the state
share went to 9%, leaving the community with only 6% of the projects
eligible costs,

In 1985, the basic federal grant fell to 55% with the option of an

additional 20% from I/A uses. Minnesota's cost sharing mechanism



changed as well, from a fixed percentage to a sliding scale based on
financial hardship. Up to 15% of a projects eligible costs may now be
paid by the state. This means, of course, that 30-45% of eligible costs

alone (not total costs) must be paid by the local government,

Recognizing the diminishing federal role in financing treatment
systems, Minnesota devised its own construction grants program.
Established in 1984 by the Legislative Commission on Minnesota
Resources (LCMR), this program is also administered by the Minnesota
Pollution Control Agency. Funding is derived through an excise tax on
cigarettes, and nearly $12 million annually was spent in fiscal years
1984 to 1986. Much of this has gone to the combined sewer overflow
problems of the seven county metropolitan area. Cost-sharing for the
LCMR program is set at 50% of eligible costs, with no additional
funding for I/A projects. Communities that build advanced treatment
components into the system can, however, earn an additional 15%
subsidy. The capability to treat industrial waste, it is reasoned,
encourages industry and advances economic development.

The explicit recognition of the development aspects of the LCMR
program, are in contrast with those of EPA. The federal program had
been heavily criticized for its use in pork barrel politics, with the
1981 CWA amendments its mission was reaffirmed as one of pollution
control, not economic development. The LCMR program is also less
restrictive in terms of cost eligibility; reserve treatment capacity

and land acquisition costs are both eligible under the state program.



Farmers Home Administration.

To help balance some of the fiscal inequities inherent in small,
rural communities, the Farmers Home Administration (FmHA) has long been
a source of low interest loans and outright grants. Involvement began
with the Water Facilities Act of 1937, which made federal funds
available for farm water projects in 17 western states. The program
grew slowly, until 1965 when it was amended to provide loans and grants
for wastewater treatment in addition to the traditional water supply
projects. By the time the Rural Development Act of 1972 was passed, the
program had a budget of $300 million and served all rural communities

of up to 10,000 persons.

The primary objective of the FmHA program has been to help small,
low income communities provide water and sewer services. Eligibility,

therefore, is restricted to communities and projects with the following

characteristics.
1. Cities must have populations of 10,000 or less.
2. Cities must be unable to borrow funds elsewhere at reasonable

rates and terms.

3. Median household income (MHI) of the service area must be
below §12,176 (85% of Minnesota’s 1980 non-metro MHI of
$14,325).

4, Grants can not exceed 75% of the eligible project costs.



Between 1966 and 1985 a total of $8.6 billion in loans, and $2.75
billion in grants had been awarded nationally. Minnesota, during this
period, received nearly $212 million in loans and grants. The Reagan
administration brought budget cuts and higher loan rates to the FmHA
water and sewer program in 1981. The effects on funding are shown in
table 2.1. For FY84 loan authority was cut nearly in half, and funding
for grants, by two-thirds. In addition, other subsidies which had
lowered the loan rate to 5% were dropped. All subsequent loans have
been made at the prevailing municipal bond rates, with the exception of

those to low income communities where the 5% loan rate still applies.

Table 2.1 Funding levels for FmHA Water and Wastewater
Disposal Loan and Grant Program (1980-85)

Year Loan Grant Total

(Millions of current year dollars)

1985 $250 $ 90 $340
1984 270 90 360
1983 600 300 900
1982 375 125 500
1981 750 200 950
1980 700 283 983

Source: Farmers Home Administration, USDA.

Department of Energy and Economic Development.

Minnesota also has a Small Cities Development Program (SCDP) which
helps communities finance public works projects, including wastewater

treatment systems. Funding comes from the federal Community Development
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Block Grant program (CDBG). Worthy projects must meet three
qualifications; low and moderate income persons must be the primary
benefactors; the activity must prevent or eliminate slums and blight;
and a community’s need must be recent, serious, and financially
burdensome to its residents. Awards are competitive, with community
rankings dependent on needs and project feasibility. Generally, any
town or city under 50,000 persons may apply for assistance, as well as
any county not already receiving federal Housing and Urban Development
funding.

Since the State took over this program from Housing and Urban
Development (HUD) in 1983, funding levels have been in the $15-18
million range. Wastewater treatment projects are ideal candidates for
funding, as are street repairs, public housing, and an array of other
community services. Entire sewage systems have received partial support
under this program, but more typically just the sewage collector
component of a system -- which are ineligible under the EPA program --

are financed.

Iron Range Resources and Rehabilitation Board.

The unique economic characteristics of the six counties on the
Messabi iron range in northeastern Minnesota make them eligible for
infrastructure development grants through the Iron Range Resources and

Rehabilitation Board (IRRRB). Financed primarily from a tax on
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taconite extraction, the IRRRB is responsible for many economic and
environmental improvements in the region.

The IRRRB's primary goal is to create jobs and promote economic
development, which it hopes to achieve through job training and
infrastructure improvements. Project proposals are selected by the
Board on individual merit. The IRRRB was spending roughly $18 million
annually at the height of its budget capacity in the late 1970's. The
continued decline of the steel and iron ore industries, coupled with
changes in the distribution of taconite production tax revenues, has
reduced IRRRB revenues and hence spending, to $3 million in 1985. About
a third of all IRRRB money has gone to wastewater treatment system
construction. Local shares were paid on some federal projects, while
other facilities were financed in whole. Since its creation in 1943,
the IRRRB has spent about $50 million, or 1/3 of its funds, on sewage

treatment projects.

Summary.

This chapter has outlined five programs which offer rural
communities aid in constructing sewage treatment facilities. Each
program has its own mission and method of lending support. Depending on
demographics and geographics, communities in rural Minnesota face a
range of subsidy levels. Virtually all communities may receive
Environmental Protection Agency or state program support, reducing

project costs by at least half. A community eligible for Farmers Home

12



Administration assistance can lower its costs further through direct
grants or loan subsidies. Communities on Minnesotas’ Iron Range,
supported by the Iron Range Resources and Rehabilitation Board, may
face no construction costs at all. It is this range in subsidy levels

that allows the estimation of community responsiveness to price changes

in the demand analysis which follows.
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CHAPTER 3. REASONS FOR GOVERNMENT INTERVENTION

To the free market economist, government intervention is justified
when the marketplace fails to allocate resources efficiently according
to the rules of marginal cost pricing. Three such failures are common
to the market for rural sewage treatment -- negative externalities,
public goods, and decreasing-cost monopolies. Of further concern to
economist’ are the equity aspects of resource allocation -- the
distribution of wealth, and the provision of merit goods. This chapter

examines each of these issues in turn.

Efficiency and Market Failures.

Externalities.

Water pollution is the classic example of a negative externality,
Inadequately treated effluent discharged by one agent or community,
adversely affecting a neighbor’s environment. Because the two perceive
different marginal costs and benefits to cleaner water, the market
fails to allocate sufficient resources to pollution abatement efforts.
The goal of public intervention is to equate the marginal value each
agent puts on the water resource. A variety of corrective actions may
be taken -- regulations imposed, property rights established, taxes
levied or subsides given. In practice, a combination of these and other

policy responses are used.l
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Subsidies are the response most relevant to this study. Their
effects on the behavior of polluters can be illustrated graphically
(figure 3.1). Increasing levels of pollution are measured on the
horizontal axis, costs on the vertical axis. The downward sloping
marginal benefits curve (MB) reflects the diminishing returns to the
polluter for each additional unit of output. The marginal damage (MD)
suffered by the polluters downstream neighbor is assumed to increase
with higher levels of pollution. Marginal costs, private (MPC) and
social (MSC) -- for instance, treating drinking water supplies --
increase as well with pollution levels. Note, that the marginal social

cost is the sum of the marginal private costs and marginal damages.

Initially, the most efficient level of output for the polluter is
q1, where marginal private costs equal marginal benefits. Society,
however, would prefer the output level q7, equating their marginal
costs to marginal benefits. By providing the polluter with a grant or
unit subsidy of ab, public intervention effectively pays the polluter
not to pollute. The marginal cost curve shifts to the left by the
amount ab, and a new equilibrium is established at q2. Both polluter
and neighbor hold the resource in equal value, and thus an efficient

allocation is achieved.
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Figure 3.1 - Model of an Externality

Often, the preferred instrument for dealing with externalities is a
categorical matching grant. Ideally, the grantor's matching rate is
equal to the percentage of the marginal benefit experienced outside the
service-producing, tax-paying jurisdiction. Difficulties in identifying
the problem, the players, and the percentage of spill-over benefits,
are significant drawbacks in application. And since costs and benefits
are difficult to measure precisely subsidies can also lead to over
production, an equally inefficient solution. Distortions may also
result in other sectors of the economy as revenues are raised to pay

the subsidy.
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Public Goods.

A second cause of market failure in the delivery of rural sewage
treatment services is the public or quasi-public nature of the goods.
Unlike pure private goods, for which consumers must bid for consumption
rights and the benefits from consumption are theirs alone, public goods
exhibit Samuelson’s non-rival, non-exclusive characteristics. For these
commodities, consumption is joint and simultaneous, and there is no
means for excluding non-payers. Without a connection between price and
quantity demanded, the market fails to allocate resources efficiently.

Between the two extremes, purely private and purely public, two
other goods, toll and common-pool, can be defined. Savas (1982)
represents these four types on an all-goods continuum of possible

exclusion/consumption characteristics (figure 3.2).

Private *........................... * Toll
feasible . * store-bought * sewage treatment
N . goods
EXCLUSION
A 4 . .
unfeasible . * air or water * pollution control
Common pool *........................... * Collective

individual €—— CONSUMPTION —— joint

FIGURE 3.2 Goods On An Exclusion/Consumption Continuum.
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Private goods are the archetype for studying supply and demand, yet
special problems develop when analysis is applied to non-private goods.
For common-pool cémmodities the dilemma is establishing price. While
these goods are consumed individually, the exclusion of non-payers is
almost impossible. Air and water are nearly pure examples of common-
pool goods. Such commodities are underallocated by the marketplace due
to their non-exclusive qualities.

Toll goods like sewage treatment are consumed jointly, but non-
payers can easily be excluded. With these goods it is the lumpy nature
in which the commodity is delivered that creates the analytical
problems. Production is often a natural or decreasing cost monopoly,
which creates an additional market failure. Collective action is
required to creates the monopoly, and regulation exists to protect
individual users from exploitation.

Complications in deriving the demand for non-private goods can be
demonstrated mathematically in terms of the utility maximization model.
The optimal market basket for a consumer is the one that maximizes
utility, within the constraints of a budget:.2 At equilibrium, the
marginal utility derived from each commodity purchased is proportional

to its price.

Mathematically one can state the conditions for equilibrium. Assume
a two good economy with goods X and Z. Suppose that the utility
function for the itP consumer is

(3.1) Uj = u(Xi,Zy)

18



the consumer maximizes utility U subject to the constraint on income
(3.2) Y = PyX + P,Z
Where Py is the price of good X, and Y is the consumers total income.
To maximize U subject to the constraint, we construct the Lagrangian
function;
(3.3) L = u(X,Z) - A(Y - PuX - P,Z)
where A is the Lagrangian multiplier.

The first-order conditions for maximization are:

(3.4a) L o §U Lp - 0
X

X X
(3.4b) L - 8U _ KB = 0
§Z §2 z
3.4c¢) §L - - - =
( & Y-PX-P2Z 0

From these equations it follows that:

8u 8u
(3.5) 5X_ = _62 and Y - PyX - P,Z = 0
Py P,

This merely restates the familiar proposition of economic theory, that
in order to maximize utility, consumers must allocate their budget so
as to equalize the ratio of marginal utility to price for each

commodity.

The idea may be extended to a two good - two person economy. Where
X is a private good consumed individually as Xy and x9, and Z is a
public good consumed jointly. The Lagrangians then become;

19



(3.6) Ly - Uy (X1,2) + A(Y - PyX] - P,12)

(3.7) Ly = Uy (X2,2) + A(Y - PyeXy - PypZ)

These can be rearranged such that the demand curves may be summed
vertically, as is standard with public goods, rather than horizontally

as a typical private good.

Two problems do, however, present themselves when dealing with
public goods of this nature. The first is establishing a price for the
good or service. This is dependent on the consumer recognizing the link
between price and taxes paid. The second problem is defining units for
measuring output, both quantitatively and qualitatively. One solution
is to assume expenditures map directly into quantity/quality space.

As a consequence, public finance economists have gone from trying
to estimate the demand schedule for public goods, to explaining the
total expenditures made on them. Utility maximization is still an
objective of the expenditure study, and again the issue of aggregating
preferences across the group or community must be dealt with. In this,
and many other studies, the Median Voter Theorem is used as the public
choice model. How economist have approached the problem is detailed in

the next chapter.

Decreasing Cost Monopolies,
Like many other public utilities, rural sewage treatment systems

tend to operate under monopolistic, decreasing-cost conditions. Only
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one plant or system is required per community, and cost reductions only
come with increased output (ie. more users). Hirsch (1959) found the
long-run per capita expenditure function for sewage treatment
facilities declined rapidly in a non-linear fashion for systems up to
flows of 1.5 million gallons per day. At an average 200 gallons per
person per day, marginal costs would begin to flatten when a community
reached about 7,500 persons. Small flows technology has admittedly
improved in the last 30 years, but there still exist substantial
economies of scale. Again, one can demonstrate the situation
graphically, and show how government intervention could be used to

allocate resources more efficiently (figure 3.3).

:
DR
© - W 9 . QUANTITY

Figure 3.3 - Decreasing Cost Monopoly Model
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While equating marginal cost to marginal revenue or price is the rule
for efficiency among competitive firms, such behavior by a monopolist
leads to an under-allocation of resources. Monopolies are hence
regulated to insure adequate service, and a "fair" return on
investment. In addition, service rates are typically set at the point
where average costs equal average returns (point a). But unless the
utility is operating at the lowest average cost, the optimal level of
output is instead where marginal costs equal price (point b),

If, at the point at which average cost is equal to price, marginal
cost is below price, as it would be if the utility is operating on the
downward portion of its average cost curve, additional units of output,
up to the point at which price equals marginal cost, will add less in
cost to society then the price charged for them. Were the public sector
to step in and pay an equivalent of dcb, society would gain the
consumer surplus adb. To achieve this production efficiency, however, a
lump-sum transfer (bPyPje) is required. Again, it must be recognized
that such transfers may cause distortions in other sectors of the

economy.

Equity Considerations.

Optimal resource use involves both efficiency and equity
considerations. Economists have relied on the concepts of marginalism

to define efficiency, but may choose from a number of criteria in
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assessing distributional justice. The particulars of these concepts
are less important here, than the recognition that fiscal inequities
exist. And while it is often an argument of degree, government
intervention can be a justifiable means of correcting them. In the
delivery of sewage services, two arguments are worth mentioning,

First, not all jurisdictions are equally capable of providing
public goods and services. Wealthier communities typically produce
bettér services at a lower tax price than poorer ones. Unconditional
grants are a common tool for addressing fiscal disparity, yet
implementing their use calls for measures of fiscal capacity and fiscal
need. These represent, respectively, the tax rate needed to raise a
given level of revenue, and the cost of providing a given level of
service. Fiscal strength, can be measured by the ratio or difference of
the two. Through the use of grants and progressive taxation, transfers
can be made from jurisdictions with high-capacity and low-need to those
with low-capacity and high-need. The objective may be to reduce the tax
price, raise the level of service, or both,.

The effectiveness of this transfer system is controversial at best,
National measures of average tax capacity may be inappropriate when
applied to individual states, or to the same state in different years.
Inter-community measures of need may in no way reflect intra-community
needs. Further, a jurisdiction may show a high tax effort, but in fact
be "exporting" the tax burden. Finally, the phenomena of capitalization

can defeat any meaningful comparison of community effort,3
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A second equity rationale for intervention is to encourage the
consumption of goods that are in the view of the grantor "merit goods",
Such goods, whether public or private, are often justified in the name
of national interest, or as a way of protecting some minority group.
For instance, poor, uneducated people may not see the health or
economic value of clean water. The concept of a merit good, however, is
in itself controversial, and viewed by many as an affront to the ideals

of consumer sovereignty.

Endnotes.

1. When the number of jurisdictions involved is small, voluntary
collective action, and institutional changes such as redrawing
boundaries or establishing special districts are alternatives, As the
number of participants increases, however, so do the problems of
coordination and free-riding, and with them the need for central
government intervention.

2. In the analysis of private goods, the following assumptions are
made about consumers and their behavior. a) Consumers are thought to be
selfish, utility maximizers. They can examine choices in the market
place, and bundle goods of increasing utility. b) Private goods are
measurable by infinitely divisible units, and consumers know the
utility value of each. Utility curves are smooth, continuous, and
concave. There is in addition, no interdependence among goods,

3. If community A, has some comparative advantage over B in providing
a service, all other things being equal, the advantage will be
capitalized into the property value of community A. Therefore, while B
appears to be maintaining a greater tax effort, residents of A have
already paid a price for the service in higher property costs,
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CHAPTER 4. PUBLIC EXPENDITURE ANALYSIS

Individual preferences for public services are translated into
budgetary decisions through the political process. The desires of the
electorate are then brought to fruitionm by public officials and
bureaucrats at the various levels of government, Often, the most
influential actions are taken at the federal level, and one important
tool is the intergovernmental grant. To better understand this path,
the following topics are examined; the median voter public choice

model, fiscal federalism, and the expenditure effects of grants-in-aid.

Modeling Public Choice.

Median Voter Theorem.

Economic theory can be used to predict or explain actual budgetary
behavior. But as was shown in the last chapter, public goods present
analytical problems, primarily due to their collective nature.
Assumptions need to be made about producers and consumers to maintain
consistency between application and theory.

An important element of the community decision model is in defining
the representative utility function. In early public expenditure
studies the social welfare approach was used. According to this theory,

elected officials were thought to reflect in their decision making the
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utility maximization of the community. All individuals were assumed to
be identical, and members of a representative democracy.

As public finance theory has progressed, however, ideas about the
motivations of elected officials have changed. Public participation in
decision making has increased, and in legislative bodies such as
Congress, power has became more dispersed. What truly mattered to the
elected official, others contend, is not the welfare of the collective
society, but the satisfaction of the voter who would be decisive in the
politicians election bid. Known as the Median Voter Theorem, it asserts
that the outcome of a single issue, majority rule, referendum will
reflect the preferences of the median voter.l The strategy for an
elected official (or someone seeking election) is to align themselves
with the issues in accordance with the wants of the median or decisive

voter, thereby assuring majority support.

Supply/Demand Assumptions.

Bergstrom and Goodman (1973) outlined four assumptions, which in
addition to the Median Voter theorem, allow investigators to estimate
the demand for local services. A fifth is made about supply. These are
listed below, along with justifications for their application to this

study of wastewater treatment,

1. Costs are shared equally among users. This holds better for

toll goods, like wastewater treatment, than most other public services.
User fees are a common funding device, indeed when federal dollars are

involved they are a required cost recovery method. Where metering does
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not exist - typically in small towns - assessments are made uniformly

across households.

2. The maximizing consumer is aware of the goods price. Public

participation in the decision process, and knowledge of project costs
can be more easily assumed in a small community, than large. Again,
federal regulations require public meetings and public notification of

project costs as a part of the grant process.

3. The quantity supplied is equal to the quantity demanded by the

median voter. This assumption provides the link between the

electorate’s preferences, and the politician’s platform. Vote-
maximizing politicians will offer, as best they can assess, the
quantity demanded by the median voter. At this level, the average or

median citizen will get what they want (ie. they are in equilibrium).

4. Median quantity demanded is the quantity demanded by the median

income voter. This assumption combined with (3) says that the quantity

supplied is that demanded by the median income voter. This allows one
to treat the equilibrium supply/demand position as a point on the

demand curve for the median income voter.

If assumptions (1) through (4) hold, a Bowen Equilibrium is said to

exist. This by definition is the price and quantity combination of

output where the median voter is at an equilibrium position. Since
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supply exactly equals demand, any other allocation would be sub-

optimal.

5. Constant cost scale economies exist. This assumption has two

points. First to account for price variation across communities, we
assume identical, homothetic production functions. Second, it is
assumed that all communities face a horizontal or perfectly elastic
input supply curve. If there exist constant returns to scale, any
change in output will result in a proportional change in total costs.
So while unit costs may differ among communities, costs in each
community are constant with respect to output. Perkins (1972) adds to
these supply assumptions, that if labor and capital are the only
factors of production, we may assume capital is mobile, but not labor.
The advantage is in allowing one to measure marginal costs without
measuring the rental rate on capital services, or that interest rates

are constant across communities.

Intergovernmental Relations.

Federalism.

The need for intergovernmental fiscal relations is often explained
using Musgraves trichotomy of public sector functions; resource
allocation, income redistribution, and economic stabilization. Defining
the level of government responsibility for each function and the method

for implementing it, is the essence of fiscal federalism.
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In its simplest form, the traditional division of responsibilities
among levels of government calls for the centralized management of
redistribution and stabilization programs, and the decentralized
allocation of resources, except in the special case of national goods
such as defense.?2 A compromise between unitary government and complete
decentralization, Oates (1972) calls federalism, in economic terms, the
optimal form of government. Aptly pictured by Grodzins marble-cake
analogy, no simple model does justice to the complex sharing of
responsibilities found in the American federalist system. The
interrelatedness of each function leads to conflicts and compromises in
achieving social, political, and economic goals. Never the less,

Musgraves framework is a useful starting point.

The decentralization of the allocation process is typically
justified efficiency grounds. While some publicly provided goods are
national in scope, most produce localized benefits. To the extent that
communities differ in their preference level for a public good, local
governments are considered more capable of detecting and responding to
local needs. Decentralization therefore leads to more efficient
decision-making due to both the direct knowledge available to those
intimate with the situation, and their subsequent recognition of the
real resource costs involved. Additionally, efficiencies from
innovations and experimentation are more likely when competition exists
between jurisdictions to provide the least cost service.3

The decentralization theorem (Oates 1972) offers one conceptual

framework for judging the optimal size jurisdiction to provide a
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