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ABSTRACT

INSTITUTIONAL ARRANGEMENTS AND FINANCING ALTERNATIVES
FOR STATE AND LOCAL WATER PROGRAMS

This study analyzes alternative institutional arrangements and
financing alternatives for water projects at the state and local lev-
els with particular emphasis on Arkansas. Because most water pro-
jects are financed with debt it concentrates on alternatives which
can reduce the cost of debt and/or result in more efficient use of
existing facilities. Specific state options considered include
grants, loans, revolving funds, debt guarantee, bond insurance, bond
bank, statutory and regulatory reform of water laws and water-relat-
ed institutions, and planning and technical assistance. Specific
local options include use of taxes and bonds including creative fi-

nancing, user fees, leasing, privitization, and financial planning.

Joseph A. Ziegler

Completion Report to the U.S. Department of the Interior, wash1ngton,
D.C., September, 1985.

Keywords -- Financing/Cost Sharing/Water Costs/Economic Efficiency/
Bond Issues/User Charges
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INTRODUCTION

The administration of President Reagan has proposed a Water
Resources Policy which places greater responsibilities on non-
federal sources of financing to pay an increased share of the costs
of project studies, construction, and operation and maintenance.

In October 1983 Major John Wall of the U.S. Army Corps of Engineers
proposed 100 percent non-federal financing of projects with fully
vendible outputs (e.g., hydropower, municipal and industrial water
supply), 50 percent of projects for recreation, and 35 percent for
irrigation and flood control (Hydata, March 1984). The policy has
been modified since October and might be considered flexible in
light of the Congressional deadlock. However, the intent of Presi-
dent Reagan's administration to increase cost-sharing of non-federal
sources of financing is clear.

Although the policy of increased cost-sharing has been justi-
fied on various grounds, it leaves unanswered the question of
specifically how state and local governments can meet their addi-
tional responsibilities. Historically, the Federal government has
financed substantial shares of state and local water project costs.
Increased cost-sharing will impact not only the number and kinds of
such projects undertaken, but also decisions relating to the more
efficient use of existing facilities and resources. It places an
additional financial burden on state and local governments and
necessitates development of appropriate institutional arrangements

and financial alternatives. Some states have already created new



water development programs in response to the continuing decline in
federally funded water development projects. In Florida, for exam-
ple, Water Management Districts are authorized to levy ad valorem
taxes in order to finance local water projects. Local water supply
capital funds have been created from a real estate transfer tax
aimed at financing newly created demand for water resources ser-
vices by incoming residents. Montana financed a water development
fund created in 1981 from mineral royalties and portions of a coal
severance tax. Pennsylvania, and more recently Arkansas, have sold
bonds to establish similar funds. Approximately thirty states now
have programs ranging from grants and loans to special taxes and
user fees to support water development projects.

The ability of local governments to raise revenue is more lim-
ited than the ability of state governments. Within the state of
Arkansas constitutional provisions limit revenue raising capability
of local governments more so than in most other states. Additional
constraints are faced by small and rural areas because of low tax
bases. Given these constraints the ability of local areas to pro-
vide needed water projects is curtailed severely under the proposed
policy of increased cost-sharing. The provision of these projects
will depend on whether existing alternatives can be used more effi-
ciently and appropriate new arrangements and alternatives can be
found.

A. Purpose and Objectives

The purpose of this study is to analyze alternative institu-



tional arrangements and financing alternatives for water projects

within the state of Arkansas. The specific objectives of the pro-

posed study are to:

a. Identify existing institutional arrangements and financing
alternatives for water projects within the state of Arkansas.

b. Identify present and proposed institutional arrangements and
financing alternatives for water projects in other states.

c. Evaluate these arrangements and alternatives with respect to
their efficiency and equity in funding water projects.

d. Identify and evaluate other arrangements and alternatives which
are neither used presently nor proposed by other states, but
which might be applied to water projects.

B. Related Research or Activities

This study identifies existing institutional arrangements and
financing capabilities of Arkansas' state and local governments as
well as other arrangements and alternatives to provide water pro-
Jects. It analyzes them with respect to economic efficiency and
equity and investigates the advantages of the various alternatives.
Ideally, efficiency and equity are best attained when beneficiaries
of the specific project pay its costs. While it is less difficult
to identify beneficiaries for some types of water projects which
generate marketable water resources benefits (e.g., municipal, agri-
cultural, and industrial water supply and waste treatment), it is
more difficult to identify beneficiaries of projects which generate

benefits which are not easily marketed (e.g., fish and wildlife



enhancement, flood control, and area redevelopment).

| This project compares and constrasts the efficiency and equity

of various arrangements and alternatives. It includes an analysis

of alternatives to defer major capital investments, e.g., reduc-
tions in demand through conservation, load management techniques,
and improved sequencing of capital projects. In addition, rate

structures and creative bond financing alternatives are analyzed.

The latter include the establishment of a bond bank or the use of

bonds such as tender-option bonds, zero-coupon bonds, floating-

coupon bonds, etc.; in place of the more traditional serial bonds.

These relatively new bond financing alternatives are designed pri-

marily to enhance the marketability of bonds, a factor which is

particularly important for relatively small local areas which often
have difficulty floating their bonds. Alternatives are not limited
to those mentioned previously; others are identified within the

course of study and analyzed with respect to efficiency and equity.

Relative advantages of each are also noted.

METHODS AND PROCEDURES
The research procedures which were utilized in fulfilling the
objectives of this study include:

a. Existing sources of published information were examined to deter-
mine present institutional arrangements and financing alterna-
tives for water projects. In addition, agencies and organiza-
tions with significant responsibilities in water were contacted.

These included Arkansas Soil and Water Conservation Commission,



Arkansas Waterways Commission, Arkansas Department of Pollution
Control and Ecology, Arkansas Geological Commission, Arkansas
Public Service Commission, Arkansas Department of Local Services,
Water Resources Research Center, and the U.S. Army Corps of Engi-
neers. The Governor's Office, Arkansas Legislative Council, and
other agencies were contacted about information regarding exist-
ing financing alternatives.
Information regarding existing and proposed institutional ar-
rangements and financing alternatives in other states were
gathered from published information as wei] as surveys of appro-
priate state agencies. These agencies were identified with the
help of Arkansas Water Resources Research Center.
Existing and proposed arrangements and alternatives were ana-
lyzed with respect to economic efficiency and equity. Economic
efficiency requires that the dollar value of benefits to the
economy flowing from the project be greater than the value of
goods foregone by individuals in order to construct and operate
the project. Alternatives were analyzed with respect to the
extent they were likely to result in efficient funding of pro-
jects. This analysis included consideration of anticipated
size, composition, and timing of various water projects since
these factors can affect efficiency.

Alternatives also were analyzed with respect to equity,
i.e., the extent to which the costs of the projects are borne

by both present and future beneficiaries.



d. Additional arrangements and alternatives not identified in (a)
and (b) were determined from a review of published literature
and in consultation with experts in water resources management
and state and local financing. Emphasis was placed on iden-
tifying arrangements and alternatives for capital improvement
projects in addition to mechanisms which promote more efficient
use of existing resources.

PRINCIPLE FINDINGS AND SIGNIFICANCE

General Framework of Analysis

Generally speaking, water and water-related projects are fi-
nanced on either a pay-as-you go or pay-as-you use basis. Pay-as-
you go financing means that the costs of the project are paid as
the project is completed even though it may have a useful life of
30 years. It is equivalent to paying for a house on a cash basis.
Pay-as-you use financing, on the other hand, means that costs are
paid over the life of the project. It is equivalent to borrowing
money and paying off the loan during the expected lifetime of the
project.

Pay-as-you use, or debt finance, is preferred to pay-as-you
use financing of water projects for several distinct reasons. The
use of debt permits those who will benefit from water projects to
pay for them, facilitating the acquisition of more capital than
would be possible out of current revenue alone. Also, to the extent
that expenditure needs vary annually, debt financing permits the

impact on government budgets to be spread out more evenly by sche-



duling repayments so that they do not fluctuate radically from year
to year.

Local governments in Arkansas generally shy away from issuing
debt to finance their services. This situation reflects constitu-
tional and statuatory limitation (including low interest rate ceil-
ings on certain types of bonded indebtedness and millage restric-
tions), but is might also reflect conventional wisdom with respect
to what is regarded as sound financial management, i.e., if borrow-
ing is kept to a minimum it holds down interest costs, avoids leav-
ing debt service costs to those living in the area in future years,
and enhances the bond rating of the community in the eyes of the
investors.

In many, if not most cases, however, debt financing of capital
improvements is fully compatible with conservative management prac-
tices. The benefits associated with the construction or upgrading
of a local water project, for example, will accrue over a long
period of time. In fairness to the taxpayers, the total cost of
the project should not be charged to those who happen to live in
the area during the short time during which the project is being
financed. The issuance of the debt permits the cost of the water
project to be shared with those who will be using it in future
years.

This report is based on the premise that issuance of debt is
the most appropriate method to finance long term water projects and

that state and local governments would prefer to avoid additional



financing costs completely or reduce them. Given this premise, the
financing problem is seen as one that either reduces the cost of debt
and/or results in more efficient use of existing facilities. As we
shall see later these are not mutually exclusive points. Looking

at the financing and institutional alternatives from this perspec-
tive, however, makes a very complex problem managable. In the re- ‘
mainder of this section we will examine the main factors that affect
the cost of the debt issued by state and local governments. This
understanding is necessary in order to evaluate the policy options
of state and local governments. These options are the subject mat-
ter of the following two sections.

Types of Debt. Debt is issued by the state and local govern-

ments in the form of bonds. The two general types of bonds issued
are general obligation and revenue bonds. These bonds differ pri-
marily in what is pledged as security for repayment. The primary
security for general obligation bonds is the full faith and credit
of the issuing government. This includes their abilities to tax as
well as charge rates for the output of the project which is financed
with the debt. Historically, this has been the traditional method
of financing small municipally-owned water systems throughout the
United States. The primary security for revenue bonds is the stream
of payments from the output of the water project financed with the
proceeds of the bond.

In addition to general obligation and revenue bonds there has

been increased reference in recent years to zero-coupon bonds,



stepped-coupon bonds, tender-option bonds and so on. These bonds
are really specific types of either general obligation or revenue
bonds that are meant to appeal to a diversified market of potential
bond buyers. They are generally lumped under the term "creative
finance" and will be discussed more extensively later.

The two primary factors that influence the cost of a bond are
the bond rating and how the bond is marketed. It is instructive to
examine how each of these factors are determined and how they
affect the cost of a debt issue.

Bond Rating. A bond rating is an independent assessment of
the creditworthiness of a proposed bond issue. It reflects how the
marketplace perceives the risk of default associated with a par-
ticular issue. Bonds are rated by two major agencies, i.e;, Moody's
Investors Service, Inc. and Standard and Poors Corporation. Not all
bonds are rated, particularly smaller issues, but bonds that are
rated appeal to a wider national market. Because of the large num-
ber of bonds issued each year, investors rely on bond ratings to
provide information about the creditworthiness of a particular
issue. Then, too, some large investors in bonds, like retirement
funds, cannot purchase bonds which have not been rated investment
grade.

Before investigating the complex process by which bonds are
rated, let us see how bond ratings affect bond yields and how these
in turn affect the cost of the bond. Investment grade bonds are

rated as follows: AAA-this is the highest rating and suggests that



the capacity of the issuing agency to pay interest and principal is
'extremely strong; AA-capacity to pay interest and principal is very
strong; A-capacity to pay is strong but susceptible to a change in
economic conditions; and finally BBB (Standard and Poors) or BAA
(Moody's)-adequate capacity but even more susceptiable to changing
economic conditions.

Table 1 shows how the bond rating affects the yield. Note
that higher bond ratings mean lower yields. 1In 1981, for example,

TABLE 1

Yields on New Issues of 20-Year Municipal Bonds

- _ Bond Rating T
Year and Type of Issue [ AAA AA T A BMA
Revenue bond -
1978 5.67 6.00 6.24 6.33
1979 6.04 6.42 6.47 6.62
1980 71.72 8.22 8.38 *
1981 10.67 11.25 11.86 11.93
General obligation
1978 5.52 5.69 5.92 6.17
1979 6.02 6.05 6.27 6.53
1980 7.56 7.78 7.92 8.02
1981 10.67 10.93 10.97 11.47

*Not sufficient number of issues for source to compute a
meaningful average.

Source: Smith, (1984), p. 61.

a municipality which issued an AAA revenue bond paid 58 basis points
less to borrow a given amount of money than one that issued an AA
rated bond (a basis point is equal to .0l of a percent). Although

this difference may not seem like much because it is only a little

10



more than one-half percent difference, it turns out to be a signi-
ficant difference in cost to the local government which must extend
repayment over a long period of time.
This point is illustrated in Table 2 which show the economic
value of saving basis points in terms of dollars per one thousand
TABLE 2

The Economic Value of Saving Basis Points
(Dollars per $1,000 Par Value)

T ~ T Basis Pofnts* S
Maturity 10 40 70
10 6.71/5.65 26.84/22.60 46.87/39.55
15 8.56/6.81 34.23/27.24 59.92/47.68
20 9.82/7.47 39.27/29.88 68.73/52.29
25 10.67/7.84 42.70/31.37 74.72/54.90
30 11.26/8.06 45.03/32.22 78.80/56.39

*Entry above and below "/" indicates savings per $1,000 par
value of bond at 8 percent and 12 percent market interest rates,
respectively.

Source: Smith, (1984), p. 59.

dollars par value. The values in this table can be interpreted in
the following way: a savings of 40 basis points on a 30 year bond
enables an issuer to raise an additional 45.03 per $1,000 par value
of its bonds at a prevailing interest rate of 8 percent. This means
that in this situation the issuer would raise an additional $45,030
on a $1,000,000 par value bond. In other words, it would reduce

its borrowing costs by 4.5 percent of the par value of the bond if
it could save 40 basis points.

Of course, many other factors besides bond rating influence

11



yield and, hence, bond cost, but it has been shown that bond rating
.does affect yield. These other factors will be investigated later
in this section but let us first examine how bond ratings are deter-
mined. As we shall see many of the factors which influence bond
rating are controlled by state and local government and, hence, rep-
resent policy options in lowering the cost of debt to these g&vern-
ments.

Standard and Poors and Moodys do not state explicitly how they
arrive at rating for a particular issue. Their criteria are general
and, therefore, so will be our discussion of the rating process.
Much of the material that follows is derived from Lamb and Rappa-
port (1980).

Rating of bonds involves analyzing the following questions:

1. What is the nature of the debt, i.e., what are the provi-
sions of repayment and protection afforded by the relative
positions of obligations in event of bankruptcy or re-
organization?

2. What is the economic base of the jurisdiction?

3. What are the financial policies of the issuing government?

4. What are the administrative policies of the issuing govern-
ment?

Nature of Debt. An analysis of the nature of debt involves an

examination of debt policy (uses, purposes, and type of debt instru-
ment, debt structures), plans for debt retirement (including the

relation between the rate of its retirement and its purpose), debt

12



burden (gross and net debt, including the degree of overlapping
debt, debt history and trend, including the community's intent to
refund instead of retire its maturing bonds and/or fund operating
deficits by issuing debt), and finally prospective borrowing (autho-
rized but unissued debt as well as the future debt needs of the com-
munity issuing the debt). Generally, although all factors are im-
portant in determining a bond rating, the closer debt structure is
to the useful life of the asset financed with debt and the less
likely future debt will be issued that would impair repayment of
existing debt, the higher the bond rating is likely to be.

Economic Base. According to Standard and Poors the most im-

portant aspects of a community's economic base which contribute to
higher ratings are higher income levels and growth relative to the
region and nation, diversified employment structure, higher educa-
tional levels, higher propdrtion of population in working years
(18-65), higher rates of new construction activity, and finally
more more maintained and younger housing stock.

The economic base is an important element in determining a
bond rating because it helps assess a community's ability to pay
its debt obligations. However, a community with a strong economic
base doesn't necessarily receive a high bond rating. What is im-
portant here is the strength of the economic base relative to the
nature of debt. In this respect the ratio of debt to assessed pro-
perty values is used often to assess a community's ability to pay

its debt. Generally, attractive communities from the standpoint of

13



public services and tax rates have high property tax assessments.
ITherefore, communities with a low ratio of debt to property values
generally receive higher bond ratings because they possess a favor-
able combination of low future tax obligations to pay off their
debt relative to a high tax base.

Financial Policies. Financial policies of communities are

analyzed with respect to the following four questions (Smith, 1984):
1. How sensitive is the revenue structure to future changes
in economic conditions?
2. Have revenue and expenditures been in balance over the
years?
3. How much reliance is placed on federal or state aid?
4. Are revenue sources sufficiently diversified?
Generally, higher bond ratings are associated with community's that
have diversified revenue structures that are relatively insensitive
to economic downturns. Also, reliance on intergovernmental aid is
viewed as a potential liability because it is not controlled by the
issuing community and is more subject to unpredictable change.
Because revenue bonds are paid off from the proceeds of the
project that they finance, their bond rating is based on additional
information generally contained in a feasibility report which is
included in the prospectus. Bond rating agencies will examine the
estimated cost of the project, the nature of the technology used in
the project, and the financial assumptions used, including the

assumed borrowing cost, estimated cost of service for the project,

14



forecasted demand for the project output relative to historical
demand, and the effect of price change on the demand for project
output. They will examine such questions as the following: is the
cost of the project reasonable relative to similar projects being
financed, how much of the cost is under contract, what is the size
of the contingency and reserve funds to cover unanticipated costs,
is the assumed interest rate too low relative to market conditions,
what effect will a change in interest rate have on the cost of the
project output, and how will changes in project output pricing
affect demand for output? This latter question is very important
for water projects in light of what happened to the demand for
energy during the preceding decade. In the early 1970's demand for
electricity was thought to be inelastic, that is, relatively insen-
sitive to price changes. Experience has shown, however, that while
electricity demand is inelastic over the short term it is much more
elastic over the long term. This is a particularly important point
for water projects since most studies show water demand to be rela-
tively inelastic. However, the price of water has not been subject
to the rapid increases that the price of electricity was in the
previous decade. There is reason to expect that over the long term,
water demand may be more elastic than currently estimated, particu-
larly if a water project necessitates raising prices in response to
project costs. If water demand is elastic in the long term, raising
prices will Tower revenue collected and, thus, imperial the ability

of the community to pay off its debt.

15



Administrative Policies. Sound administrative policies are

those that result in a financial plan which clearly states the eco-
nomic condition of the community and how it plans to retire its
debt. Lack of such planning usually results in lower bond ratings
because of suspected financial problems that may be masked by a
poor plan. As we shall see in a later section, a sound financial
plan not only helps to attain higher bond ratings but also is a
critical step in assessing'financing alternatives.

Marketing Bonds. One important consideration in marketing

bonds is the state of the economy at the time the bond is issued.
Economic conditions influence the bond market in two ways (Smith,
1984). First, economic downturns result in wider differentials
between yield on U. S. government bonds and riskier bonds, and up-
turns result in narrower differentials. Second, apart from these
business cycle effects, yields on municipal bonds relative to U. S.
bonds increase as overall interest rates increase. The reason for
these two relations is that economic downturns and high interest
rates make it more difficult for municipalities to pay off their
debt in the face of competing financial obligations (Yawitz, 1978).
Studies of municipal interest rates indicate that lower yields
can be expected when the economy iS growing rapidly and inflation
rate is low than when the economy is growing slowly and inflation
rate is high (Smith, 1984). Between 1955 and 1982, 90 percent of
the variation in municipal bond yields can be explained by economic

conditions and the interest rate. Obviously prudent financial plan-

16



ning which includes both an assessment of expected revenue needs
relative to project outlays and an analysis of timing can result in
substantial savings. Many local governments do not have the exper-
tise to plan properly for the orderly and timely issue of debt. In
this respect, states can provide technical assistance to help local
governments. This is a topic which will be dealt with in greater
detail in the next section.

Another source of help to local governments is the underwri-
ters. Investment bankers and commercial banks act as underwriters
to bond issues. That is, they generally help the issuer to sell
its bonds by designing financing plans and matching buyers with
sellers. Underwriters purchase the bonds from the issuer and re-
sell them on the open market. In this sense the underwriter is a
middleman who provides valuable services to the issuing government.
Underwriters make their money by reselling the bonds at a higher ‘
price than they paid the issuer for them. Because state and local
governments usually do not issue bonds on a regular basis they can-
not market them as effectively as underwriters. Hence, for most
state and local governments it is unlikely they could sell their
bonds at the price underwriters can.

The difference between the price the underwriter pays for bonds
and the price it sells the bonds is known as the spread. The spread
is influenced by how large the bond issue is, the quality of the
bond, number of underwriters bidding on the bond, and on the type

of bond, i.e, whether revenue or general obligation (Smith, 1984).
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Several generalizations can be made about the relationship between
spread and the factors mentioned above. First, spread increases
less than porportionately to issue size. In other words, there are
economies of scale associated with the size of bond issues. Second,
the spread on revenue bonds tends to be slightly greater than on
general obligation bonds, other factors constant-(Kessel, 1971).
Third, spread increases as bond rating decreases for both revenue
and general obligation bonds. Fourth, spread-decreases as the num-
ber of bidders increases. That is, the greater the competition
among underwriters to buy the bond the lower the spread and vice
versa. Moreover, several authors have found that increasing the
number of bidders can have a substantial effect on yield. If the
number of bidders increases from one to two, 10 basis points can be
saved. Increasing the number of bidders from two to four will save
another 10 basis points (Kessel, 1971; Cagan, 1978; and Kidwell and
Koch, 1982).

State Policy Options

The information presented in the previous section is a useful
basis to develop policy options for both state and local govern-
ments. In this section we will analyze state options. Local op-
tions are the subject of the next section. We will analyze these
options with respect to their efficiency and equity in either lower-
ing the cost of credit to the issuing entity and/or using existing
facilities more efficiently. In this section we will analyze the

following state options: the use of general obligation and revenue
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bonds to fund grants or loans to local governments, credit enhan-
cements that include state guarantee of local debt, private bond
insurance, letters of credit, lines of credit, and the establish-
ment of bond banks, planning and technical assistance, and clarifi-
cation of water rights. Finally, we will conclude this section with
a survey of current state activities in these areas.

Grant and Loan Programs. Many states use the revenue collected

from their bonds and general tax revenues to issue grants and loans
to local governments for water projects of various kinds. The
source, as well as the form, in which it is given to local govern-
ments affects both efficiency and equity. As discussed previously
the use of current tax revenues to finance water projects tends to
result in inequities with respect to both current vs. future bene-
ficiaries and current beneficiaries vs. current taxpayers. Many
water projects require substantial up-front capital, but generate
benefits which accrue for many years after the project is completed.
To finance these projects from tax revenue on a pay-as-you-go basis
means that current taxpayers will pay substantially more relative

to the benefits they receive than future taxpayers. This is equiva-
lent to current taxpayers subsidizing future beneficiaries.

The use of tax revenue to finance water projects also results
in subsidization of beneficiaries by current taxpayers who do not
benefit from the project or benefit only marginally. For example,

a flood control project that benefits only a portion of the com-

munity but yet is financed from taxes paid by all means that the
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individuals that benefit from the project are being subsidized by
'those that do not. Of course, if this project were financed from
special taxes that were paid only by the beneficiaries e.g., prop-
erty taxes levied in an improvement district, this type of subsidi-
zation would not occur.

The use of tax revenue to finance projects wh%ch generate a
vendible output is not very efficient. Projects which generate
vendible outputs include water supply, sewer, irrigation, hydro-
electricity, and navigation. These are projects where the primary
beneficiary of the project is the user. To finance these projects
from general tax revenues means that nonusers subsidize users.
Besides being inequitable this arrangement lowers the price of the
product to the user resulting in a use level which is inefficient.
That is, because the user pays less than the cost of providing the
service he uses more than if he had to pay the full cost. Put
another way, the cost of providing the service is greater than the
value of the benefit to the user. The use of user fees would miti-
gate the inequities and inefficiencies associated with this type of
financing but because they are usually imposed at the local level
they are discussed as a local option in the next section.

Bond financing of water projects tends to remove the inequi-
ties between current and future beneficiaries created when pay-as-
you-use financing is used. The way this money is distributed. how-
ever, affects efficiency and equity. We will consider three ways

in which a state can use the money derived from bond issues. These
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include grants and loans to local governments and direct state con-
trol of projects.

The popularity of state loans and grants to local governments
no doubt stems in part from the belief that local governments would
not be able to afford expensive water projects, such as water supply
or waste treatment plants, if they had to finance them from local
revenue sources. This may very well be true, but states must real-
ize that there are alternative ways to help localities fund these
projects and the use of grants and loans may result in provision of
unnecessarily expensive projects. Generally speaking, grant pro-
grams result in greater inefficiency than loan programs. The rea-
son is that grants involve Tower costs to the local government than
loans and, consequently, tend to lead to larger scale projects than
if the locality had to pay for a part or all of the financing costs
(Hyman, 1981). Financing local water projects with state grants
also tends to increase interest rate on bonds issued by local govern-
ments. The reason is that the local government becomes more depen-
dent for its financial health on the actions and financial health
of the state. This increases the perceived risk of default to the
bond buyers and generally results in higher yields (Smith, 1984).

An idea which has become increasingly popular in recent years
is the use of revolving funds to issue loans or grants to local
governments. Revolving funds can be financed initially from a va-
riety of sources, including bonds and general tax revenues. But no

matter what their source of funding they do not tend to have the ad-
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verse effects on bond yields that grants financed from other sources
have. The reason for this difference is that revolving funds, once
capitalized, tend to be insulated from political pressure. Thus,
grants financed in this way are less subject to political whims.

The position of the locality to repay its. debt is not imperiled and
the risk of default is not changed. ‘

However, even though the use of revolving funds may not signi-
ficantly affect a locality's cost of credit, to the extent it fi-
nances grants and low interest loans it can result in inefficient
and inequitably financed projects as discussed previously. Indeed,
evidence suggests that state grants and loans to local governments
tend to result in increased spending for water projects unless these
projects are financed with well designed user fees.

Another possible, but little used, option is for the state to
undertake directly water projects. California used bonds to finance
a water conveyance system which now covers much of the state. One
issue which has been very controversial is the project's pricing
policy which employs average historical cost instead of incremental
replacement cost pricing. In an era of riéing prices this means
that prices are too low, i.e., the price users pay for water is
less than the cost of providing it. This results in subsidization
of new water development and, consequently, an increase in the
yield necessary to obtain a given amount of credit. Put another
way, it increases the financing costs of water projects (Hirsch-

leifer, Dehaven, and Milliman, 1963).
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California's pricing policy has been the subject of much debate
and states that contemplate similar projects should learn from it.
A pricing policy which subsidizes one group at the expense of an-
other is likely to put the state in a serious, and politically divi-
sive, debate about who should gain and who should Tose from such a
pricing policy. An alternative pricing scheme which more nearly
correlates benefits with the costs to each user is less likely to
be subject to such intense debate.

Credit Enhancements. One way the state can help localities

directly reduce their costs of credit is through various types of
credit enhancements. The credit enhancements we will discuss are
state guarantee of local debt, purchase of private bond insurance,
letters.and lines of credit, and bond banks. Each of these are
aimed at lowering credit costs but not all do so equally and some
merely redistribute, rather than reduce, costs.

A state may choose to use its powers to guarantee the debt of
its localities. In so doing, the credit rating of the state is gen-
erally substituted for that of the locality. As indicated earlier,
higher bond ratings can mean a substantial saving in the cost of
credit to the municipality. Localities whose bond ratings are as
high or higher than the state's rating would not benefit from this
arrangement. Moreover, although guarantees would improve the credit
worthiness of some local issues it would do so at the risk of a
deterioration in the state's rating (Peterson and Hough, 1983).

The state may also choose to use its resources to purchase
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bond insurance for local issues. Bond insurance is purchased from
a company such as the Municipal Bond Insurance Association (MBIA)

or the American Municipal Bond Assurance Company (AMBAC) for a one-
time fee that can range from 1 to 2 percent of the amount guaranteed
depending on the creditworthiness of the issuer. The main advan-
tage of a bond guarantee is that, unlike a state guarantee of debt
which will change the bond rating of the locality to that of the
state, bond insurance will result in an automatic AAA rating from
Standard and Poors. Moody's does not upgrade their rating to
reflect bond insurance.

The state may also consider as an option paying the fees of
establishing a lTetter of credit for the bond issues of its locali-
ties. Letters of credit (LOC) pledge a bank's credit to pay debt
service on an issuer's debt in return for an annual fee of 1p to 1
percent. In effect, the locality would purchase the bond rating of
the bank which is usually rated at least AA. This arrangement
doesn't make sense for every locality. In particular, it is not
worthwhile if the annual fee exceeds the savings from lower yields.
Although a locality that must pay for a LOC is unlikely to enter
into this arrangement if its costs to obtain the LOC exceeds the
savings in debt service, a locality that is financed from state
funds is more likely to obtain a LOC even though it is uneconomic
to do so. States which agree to purchase LOCs for its local govern-
ments must therefore put some safeguards to insure that costs do

not exceed savings.
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A line of credit is a more restricted type of support than a
letter of credit. Whereas LOCs enhance an issuer's credit quality
and 1iquidity, a line of credit merely enhances its liquidity. The
basic difference stems from the fact that under a LOC the bank makes
an irrevocable pledge to issue credit to the bond issuer should he
need it to pay off the bond. If it becomes necessary to call upon
the LOC because of insufficient cash flow a loan is created by the
bank. This loan is generally made at a percent of prime but at a
rate which generally exceeds the tax exempt rate. A line of cre-
dit, on the other hand, is not irrevocable. Banks do not have to
extend credit if they deem the loan unacceptably risky. Although
lines of credit are less expensive than LOC they don't enhance the
credit rating (Peterson and Hough, 1983).

Some states have established bond banks to help localities re-
duce their cost of borrowing. In effect, these banks pool risks and
underwriting costs, which theoretically is supposed to reduce bor-
rowing costs. However, these banks have not worked this way in prac-
tice. At best, they appear to redistribute borrowing costs among
municipalities. To understand why, we must understand the basic
workings of a bond bank.

A bond bank floats bonds and, in turn, buys bonds of qualifying
lTocal governments. The security for the local bonds is pooled as
security for the bank's bond issue. Usually, part of the sale of
the bank's bond is used to establish a reserve fund and the remain-

der is distributed to the participating localities.
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Bond banks diversify risks by pooling the bonds issued by local
.governments into a single portfolio. But this appears to be a rela-

tively expensive way to achieve risk diversification (Kidwell and
Rogoski, 1983). The reason bond banks do not diversity in an effi-
cient manner is that they require all participa}ing governments to
receive the same interest rate even though they may face different
capital costs. In other words, they do not allow the market to
price the bonds issued by localities separately. This results in
the cross-subsidization of localities with relatively low quality
bonds by those with relatively high quality bonds. It has been
estimated that bond banks reduce the borrowing costs of only low
quality borrowers (BAA) and increase it for higher quality par-
ticipants (Cole and Millar, 1982).

Planning and Technical Assistance. Many local governments are
not equipped to undertake the necessary steps to efficiently plan
and implement financing strategies to realize efficient and equit-
able funding of its water projects. This is an area where the state
can provide invaluable assistance in helping the locality evaluate
the economic and financial feasibility of planned projects in addi-
tion to helping it implement the plan. States currently engage in
technical assistance and supervision programs designed to facili-
tate the issuance of bonds, to encourage responsible debt manage-
ment, and to improve credit ratings. In addition, states can aid
local governments that plan to "privitize" water projects, that is,

they plan to transfer ownership or management to the private sec-
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tor. This change is sufficiently complex at the local level to
demand some assistance from the state. Whether a locality should
pursue this as a means to provide low cost water facilities is a
matter that will be discussed in the next section.

Statuatory and Regulatory Reform. States can examine their

laws and regulations to see if they promote low cost financing of
water projects. One important influence on the cost of credit is
the specification of water rights within the state. It is impor-
tant in determining the financial capacity of the local government
to repay its outstanding debt obligations and, hence, is important
in determining its bond rating.

Water rights are not often considered important determinant of
financing costs but a secure and stable water supply, as defined by
current water law, is necessary for low cost financing (Lamb and
Rappaport, 1980). The material that follows discusses three current
issues that can influence water costs, i.e., uncertainty of future
water rights, definition and transferability of water rights, and
voluntary water transfers. It relies heavily on the work of Smith
(1984).

Many water projects have expected lifetimes of several decades,
but uncertainty about who has the right to use the water can adver-
sely affect financing costs that reflect the increased financial
risks borne by the bond holders. An example of this uncertainty is
the claim by Native Americans that their water use takes precedence

over most others according to a 1908 Supreme Court case. Obviously
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the uncertainty jeopardizes future water supply and with it, the
'capabi]ity of state and local governments to meet their financial
obligations on projects involving this disputed water.

Two other aspects of water rights which are likely to reduce
the cost of financing are the transferabi]ity_of water rights and
defining water rights in terms of consumptive use, rather than
diversion. From an economic standpoint, permitting voluntary water
transfers is likely to facilitate a more efficient allocation of
water resources. If transfers are voluntary they will occur only
when the value of the water to the prospective seller is less than
the value of the water to the prospective buyer. Because water
would be transferred from lower-valued to higher-valued uses, this
transfer will result in increases in net benefits of the water pro-
ject.

Flexibility to transfer water helps reduce financing costs in
two ways. First, it helps to mitigate the financial risk from
uncertainty. Like most other projections, the projections of water
use over a long period of time are subject to error. For water pro-
jects this means that actual demand may not be equal to projected
demand, i.e., the locality may find that it either has too much or
too little water to satisfy its demands. If water transfers are
permitted, however, this is less likely to happen because those
jurisdictions with less demand than anticipated can sell to those
with more demand.

Water transfers also improve the economic health of an area by
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reducing the scale of water projects. They permit smaller scale
water projects to satisfy the demands of prospective users by more
efficiently allocating water among the users (DeHaven, 1963).

A serious concern about water transfers, and one that may im-
pact on the communities ability to repay its debt, is that trade
between two water users may adversely affect a third party that re-
lies on return flow. If water transfers were permitted, and third
parties were protected, financial risk of water investment would be
lessened because localities would be assured that its water rights
would not be diminished.

However, water law is not consistent in protecting return flows
in a way that promotes economic efficiency (Meyers and Posner, 1971).
[t generally places responsibility on "upstream" users to maintain
current water use if altering that use would reduce the water sup-
ply of another user. But this approach does not permit the gains
from water transfer to be weighed against the gains from protecting
the interests of third parties.

Defining water rights in terms of consumptive use rather than
diversion alleviates this problem (Gisser and Johnson, 1981). The
following example is extracted from Smith (1984). Suppose a small
municipality diverts 1000 gallons per day from a river, 50 percent
of which returns and becomes a 500 gallon water supply for an agri-
cultural district. The municipality wishes to transfer 200 gallons
a day to a new energy development with no return flow. If the trans-

fer occurred, the agricultural district downstream would suffer a
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loss of 100 gallons a day (200 gallons used by the energy develop-
‘ment returns 100 gallons, while 200 gallons used by the energy de-
velopment returns nothing). In this case, no portion of the munici-
pality's diverted 1000 gallons per day could be resold without jeop-
ardizing the rights of downstream users.

However, suppose that the municipality's rights were redefined
in terms of consumptive use. The municipality would claim rights
to consumptive use of 500 gallons per day. Now the water transac-
tions involves the municipality transferring 100 gallons of con-
sumptive use to the energy development - in place of the original
200 gallons of diversion, which represented a sacrifice of 100
gallons of consumptive use.

To protect the agricultural district's water rights, the muni-
cipality must reduce its water diversion by 100 gallons per day.
The 100 gallons not diverted after the water transfer protects the
agricultural district's 500 gallon daily water supply. The dis-
trict would receive 400 gallons from return flows from the 800
gallons the municipality still diverts for satisfying its remaining
rights to a consumptive use of 400 gallons per day. The district
receives its remaining 100 gallons from the municipality's smaller
diversions from the stream.

Water transfers become more expensive for the energy develop-
ment project. Because it will have to purchase 200 gallons of con-
sumptive use from the municipality if water rights are defined ac-

cording to consumptive use. But this means that the transfer will
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occur only if the value of water to the energy development project
exceeds the value of the sacrificed water to the municipality and
the cost of protecting the water rights of the agricultural dis-
trict. Under this definition of water rights third party interests
are protected but not at the expense of potential beneficial gains
of water transfer.

Current State Activities. Previous material in this section

discussed in general terms the options states face to reduce fi-
nancing costs of water projects. We will now discuss what options
states have exercised. Information was gathered from various pub-
lic documents and a mail questionnaire.

The tables which follow show state grant and loan programs,
the source of government financing for all water projects, and the
extent of planning and technical assistance to local governments.

A close examination of these exhibits reveals that states pursue a
wide variety of programs in financing water projects. It is not
the purpose of this report to evaluate the program of any state but
rather to enumerate and evaluate the various options that states
can pursue in financing water projects.

In summary, states can pursue a variety of options to finance
water projects. These options include grants and loans, credit
enhancements, planning and technical assistance, and reform of sta-
tutes defining water rights. Of these options, the most likely to
reduce the cost of credit include credit enhancements, planning and

technical assistance, and reform of statutes defining water rights.
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TABLE 3
STATE AID TO LOCAL GOVERNMENTS FOR WATER DEVELOPMENT*

Sources of Funds for Grants/Loans .
General G. 0. Revenue Bond Loan
State Revenues Bonds Bonds Bank QOther** Guarantees

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
[11inois
Indiana X
Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachuetts
Michigan
Minnesota X
Mississippi

Missouri X
Montana

Nebraska X
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina X

North Dakota X
Ohio X X

Oklahoma X

X X X
X X X X

> > > > > > > > >X >X X X
> >X ><X X > > >< > > X
>< >< > >< >

> >

> >

> >
> >
> >X X

>< >< ><X X
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TABLE 3 (Cont.)

Sources of Funds for Grants/Loans

General G. 0. Revenue Bond Loan
State Revenues Bonds Bonds Bank Other** Guarantees
Oregon X
Pennsylvania X
Rhode Island X X
South Carolina
South Dakota X X
Tennessee X
Texas X X X
Utah X X X
Vermont X X X
Virginia ¥
Washington X X
West Virginia X
Wisconsin X X
Wyoming X

* This information may be incomplete becuase not all states
responded to questionnaire.

**Includes special fees and taxes, user charges, and revolving fund.

Sources: U.S. Army Corps of Engineers (1984) and questionnaire.
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TABLE 4
STATE CREDIT ASSISTANCE ACTIVITIES*

AL AK AZ AR CA CO CT DE FL GA HI ID IL IN IA KS

KY LA ME MD MA MI MN MS MO MT NE

State Supervises
or Collects Data
on Local Govern-
ment Debt Issues

State Provides
Technical Assist-
ance on Local
Debt Management

Collect and
Disseminate Data
Maintain Data File
Prescribe Official
Statement Contents

Review Local
Bond Issue

Approve Local
Bond Issue

Help Market Local
Bond Issue

Help With
Official Statement
Provide Data to
Issuers & Others
Help Evaluate Bids
Issue Bulletins,
Pamphlets, Manuals
Conduct Seminars or
Conferences

X X X X X
X X X X
X X X X X
X

X X X

X X X X X

X X

X X X

> >



TABLE 4 (Cont.)

NV NH NJ NM NY NC ND OH OK OR PA RI SC SD TN TX UT VT VA WA WV WI WY Totals

State Supervises

Collect and

or Collects Data Disseminate Data X X X X X X X X X 24
on Local Govern- Maintain Data File X X X X X X X X X X X 22
ment Debt Issues Prescribe Official
Statement Contents X X X X X X X 14
Review Local
Bond Issue X X X X X X X 19
Approve Local
Bond Issue X X X X 9
Help Market Local
Bond Issue X X X 9
State Provides Help With o
Technical Assist- Official Statement X X X X X 15
ance on Local Provide Data to
Debt Management Issuers & Others X X X X X X 23
Help Evaluate Bids X X X 8
Issue Bulletins,
Pamphlets, Manuals X X X X X X 12
Conduct Seminars or
Conferences X X X X X X 12

*This information may be incompTete because not all states responded to questionnare.

Source: U.S. Army Corps of Engineers (1984) and questionnaire.



Grants and loans, although very popular, are likely to increase the
cost of financing and serve to redistribute costs among local govern-
ments particularly if they are financed with taxes. This is also
true of state supported bond banks which are used to finance local
water projects.

Local Policy Options

Most water projects are undertaken at the local level and in
this section we analyze options that local governments might con-
sider in funding these projects. In doing so we will address ques-
tions of both the economic and financial feasibility of funding
particular projects. When the federal government played a more
active role, it assumed the responsibility of determining the eco-
nomic feasibility of a project, while state and local governments
were primarily concerned with its financial feasibility. With the
decline of federal support and the corresponding increase in state
and local participation comes new responsibilities. In particular,
state and local governments must now be concerned with the finan-
cial and economic feasibility of these projects. The suggested
options that follow will address both of these questions. Options
that will be considered include the use of bonds and creative fi-
nancing, use of taxes, user fees, leasing, contracts, and financial
planning. Not all options address both of these concerns and thus
they should be viewed as parts of a plan to be determined by indi-
vidual localities depending upon their particular circumstances and

needs.
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Bond Financing. Local governments can issue general obliga-

tion and revenue bonds just as the state can. And the same general
comments about their effects apply also at the local level. That
is, if these bonds are financed with taxes they tend to be inef-
ficient and inequitable. They are inefficient because they tend to
encourage the use of more resources than are necessary, i.e., they
result in projects where the cost of providing the service exceeds
the benefits. They are inequitable because the beneficiaries of
the project pay less than its value to them while those who do not
benefit pay more. The use of user fees to finance these bonds
tends to lead to more efficiency and equity than the use of taxes.
We will elaborate on this point later in this section when we
discuss the appropriate use of these fees and their likely effects.
In recent years there has been increased interest and discus-
sion of financing techniques that have come to be known as "creative
financing". Generally, these techniques involve varying the struc-
ture of ordinary fixed payment general obligation and revenue serial
bonds in order to make bonds more attractive to investors during
periods of rising and high interest rates. We will discuss the fol-
lowing types of creative financing bonds: tender option, original
jssue discount, zero-coupon, stepped-coupon, -and floating-coupon.
Ordinarily, bonds for water projects are issued at a fixed
interest rate for a long period of time, such as twenty to thirty
years. In periods of high interest rates, however, an issuer can

usually lower financing costs and make the bond more desirable to
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potential buyers by altering the payment schedule. Periods of high
interest rates are usually accompanied by an upward sloping yield
curve. This means that short term interest rates are lTower than
long term rates. Issuers can thus save financing costs if they are
able to sell a series of short term securities rather than one long
term bond. Some localities have effectively done just this by
selling variable or floating rate securities. An issuer of variable
rate securities absorbs the investor's market risk by adjusting the
interest rate at regular intervals to keep the rate in line with
other tax-exempts of similar short-term maturity. The stated
maturity of variable rate bonds is the same as that of the fixed
rate but the rate is adjusted according to market conditions. This
type of bond is called the floating-coupon bond.

Another fype of variable rate bond is called the stepped-
coupon bond. It is similar to a floating-coupon bond in that the
interest rate changes as the bond matures. However, the interest
rate does not change in response to a change in market conditions.
Rather, these bonds have specified interest rates that increase
from the first year to the last. Thus, coupon payments rise as the
bond matures. This type of bond may be attractive to issuers whose
cash flow is expected to increase as the project develops. Many
water projects involve substantial up-front construction costs with
little or no revenue generated from the project until construction
is completed which may be several years after the initial start-up.

Original issue discount (OID) bonds are similar to conven-
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tional bonds except they are sold originally at a discount below

par value and with reduced coupon payments. This type of bond is
also suitable for most type of investments in water projects because
it allows both principal and interest payments to be structured

over time to reflect the cash flow from the project. A specific
type of 0ID is the zero-coupon bond. There are no coupon payments,
and the market price of the bond is fully discounted to reflect the
implicit interest rate.

Tender option bonds allow the investor to redeem the bonds
prior to maturity. The option may be open ended or available only
at specified dates. Although this bond may be easy to sell because
it protects the investor from increasing interest rates, it is not
as suitable for financing most water projects as are the other op-
tions already mentioned. Moreover, the option feature may force
the issuer to obtain backup credit, making the bond more difficult
to remarket (Mugler, 1984).

Creative financing techniques discussed above are all meant to
make local debt more marketable by transferring market risk (that
is, the risk that interest rates will increase and bond prices fall)
from the investors to the issuer. Although they tend to reduce
financing costs, particularly up front in the early years of a pro-
ject that may have little or no cash flow, they do so at the expense
of increased risk. They are not a panacea, nor are they substitute
for sound planning that emphasizes the basic economic and financial

feasibility of a project.
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The creative financing techniques reviewed here can be com-
‘bined in a number of different ways to achieve the particular fi-
nancing objectives of the issuer. No one, and perhaps none, of
these techniques are suitable for all localities and all types of
projects. Localities are advised to seek professional counsel to
see how features of bonds may be structured to increase financing
flexibility and meet the goals and objectives of planned projects.

Tax Financing. Localities generally rely on three sources of

tax revenue, i.e., property, sales, and income. Property tax is by
far the most important source of revenue but it is diminishing in
importance. Whatever the source of local tax revenue, financing
water projects with taxes, even designated or dedicated taxes, tends
to be inefficient and inequitable. Further, it does not strengthen
the economic base of the community and, therefore, it does not
strengthen the credit rating on which borrowing costs are deter-
mined. |

It should be obvious that the use of tax revenue to pay for
water projects that have a long expected lifetime is costly, inef-
ficient, and inequi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>