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ABSTRACT OF THE DI SSERTATI ON
Fai rness or Favoritisn?
Geographi c Redistribution and Fi scal Equalization

Resulting from Transportation Fundi ng Formul as

by
Lewi son Lee Lem
Doct or of Philosophy in Urban Pl anni ng
University of California, Los Angeles, 1996
Prof essor Martin Wachs, Chair

Federal and state governnents use funding fornmulas to
apportion, or geographically distribute, billions of dollars
of expenditures for transportation prograns every year. Past
studi es suggest that successful targeting of such funding
results in fairness towards all areas while lack of targeting
results in favoritismtowards sone areas over others.

By exam ning the two i ssues of geographic redistribution
and fiscal equalization, this study assesses the fairness of
t hree exanpl es of transportation f undi ng formul as.
Descriptive and inferential statistical nethods (including
| ocation quotients, indices of dissimlarity, and sinple
regressions) are used to nmeasure the anount of funding that is
geographically redistributed, and to neasure how consi stent

the distributions of funds are with the principle of fiscal
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equal i zati on

Anal yses of the patterns of geographic redistribution
show that federal transportation funds are redistributed from
the nost populous states to the |east popul ous states, that
California state highway funds are redistributed fromthe nost
densely popul ated counties to the |east densely popul ated
counties, and that California transit funds are not geographic
redi stri but ed.

Nuner ous needs targeting studies have neasured the need
for funding in ternms of fiscal capacity, or the ability of
governnents to raise revenues, and asked whether or not
intergovernnental aid is apportioned in a manner which
equal i zes fiscal capacities. Wiile the overall pattern of
i ntergovernnental aid has been scrutinized, the distributive
i npact of transportation grants in particular has not been
concl usi vely determ ned. This study finds that California
hi ghway fundi ng apportionnents result in fiscal equalization,
while federal transportation funding and California transit
apportionments do not act to equalize fiscal capacities.

Based upon these enpirical findings, the study concl udes
that the federal funding apportionnents results in favoritism
because tax revenues are being redistributed from the |ess
weal thy states to the nore wealthy states. In contrast, the
California state highway apportionnents result in fairness,

since tax revenues are being redistributed in a fiscally
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equal i zing fashion fromthe nore wealthy counties to the | ess

weal t hy counti es.

XXiii



Justice is the first virtue of social
institutions, as truth is of systens of
t hought . A theory however elegant and
econom cal nust be rejected or revised if
it is untrue; likewise laws and
institutions no matter how efficient and
wel | -arranged  nust be reforned or

abolished if they are unjust.

John Rawl s, A Theory of Justice




PREFACE

This study is primarily an examnation of a single
enpirical question: Does the funding of governnent
transportation prograns result in fiscal equalization? A
singl e hypothesis--the "equalization hypothesis"--is at the
center of the analysis. This hypot hesis suggests that an
equal i zation of fiscal capacities occurs, and the study seeks
to determne enpirically whether this is in fact that case.
Once the appropriate ternms have been defined and the nethods
of analysis determ ned, the question at first glance appears
rel atively straightforward.

The equal i zati on hypot hesi s has been advanced frequently
enough in the study of public finance that it is famliar to
many public econom sts, although it is usually associated with
the study of public school finance. This study of
transportation finance, |ike previous studies involving schoo
finance, suggests that the equalization hypothesis is
important primarily because of equity concerns. As a result,
the question of fairness of funding distributions is the
notivation for the study, rather than the question of
efficiency.

While the question of fiscal capacity equalization at
first appears straightforward, the in-depth analysis which

this study attenpts to present shows how conplicated it is to



answer the question. This conplexity nay be a result of the
relative scarcity of prior exam nations of the equalization
hypot hesi s regarding transportation finance. Accordi ngly,
much of the study is devoted to defining the appropriate terns
and determning the appropriate method of analysis. It is not
until the penultimate chapter that the original question of
fiscal equalization is directly addressed.

The first two chapters fall into the general category of
defining the appropriate terns. First, it is inportant to
understand how nost funding for government transportation
prograns is distributed. Chapter 1 of the study seeks to
i ntroduce the reader to transportation funding fornulas, the
predom nant nethod of funding apportionnent. Second, it is
inmportant to introduce and denonstrate the concept of fiscal
capacity. Chapter 2 seeks to define the concept and
illustrate existing patterns of fiscal capacities in order to
show what it is that may or may not be equali zed.

The next two chapters describe and justify the nethods of
analysis for the study. Chapter 3 provides two theoretically-
oriented franeworks for looking at the relationship between
fairness and fiscal equalization. This chapter seeks to
expl ain why the question is significant and how t he study goes
about determning fairness and favoritism in funding
di stributions. Chapter 4 provides an overview of the three

case studies that the study uses to exam ne the question of



fiscal equalization in transportation finance.

Chapt er 5 examnes the question of geogr aphi c
redistribution, and in doing so provides the enpirical
foundation for exam ning the equalization hypothesis. As
expl ained nore fully in Chapter 3, one cannot reach a positive
concl usi on about whether or not fiscal equalization occurs
without first determning whether or not geographic
redi stribution occurs.

Following the initial five chapters of preparation, then,
Chapter 6 directly exam nes the question at the core of the
st udy: Do transportation funding formulas result in
equal i zation of fiscal capacities? Finally, Chapter 7
provides sone concluding discussion of findings and
inplications for public policy and future research.

It may be helpful to keep in mnd that the question of
fiscal equalization tells us sonething about the result of
funding distributions, but does not tell us in detail the
process by which we cane to that result. 1In other words, this
study describes one aspect of the destination, but does not

tell us the path that brought us to the destination



CHAPTER 1.
AN | NTRODUCTI ON TO TRANSPCORTATI ON FUNDI NG FORMULAS

Wen legislation reauthorizing federal progranms for
surface transportation reached the floor of the United States
Senate during the summer of 1991, sone predicted anot her "War
between the States".® D sagreenments over how best to
distribute the federal funding anong the states threatened to
bl ock approval of the legislation.? "This is an issue that
will create a donnybrook on the floor of the Senate if we
don't get it resolved in an am cable manner,"” said Howard M
Met zenbaum a Denocratic Senator from Chio. "There is no
reason to continue this disproportion any longer."®

Met zenbaum and other Senate critics of the funding
di stribution repr esent ed "donor" st at es, whi ch had
historically contributed nore in federal transportation-
rel ated taxes than they received in federal transportation
funding. The opponents of the proposed |egislation included

menbers from both the Denocratic and the Republican parties

'Congressional Quarterly Wekly Report (hereafter
abbreviated as CQ (1991) pp. 1487-1489. The phrase was
probably first used in reference to funding distribution in
Busi ness Week (1976).

? CQ (1991) pp. 1367-1368, 1487-1489, 1575-1576, 1653-
1655

® CQ (1991) p. 1368



who questioned the fairness of the funding formula proposed in
the | egislation.

The 1991 surface transportation |egislation, comonly
referred to as |ISTEA, had been crafted by a Senate
subconmttee chaired by Daniel Patrick Myni han, the
Denocratic Senator from New York. As the Senate prepared for
floor debate on the issue of funding fornulas, Mynihan
defended |STEA's funding apportionnent with a rhetorical
guestion. "Any federal activity, by definition, is unequal in

its inpact," he said. "Is life fair?"®

1.1 Apportionnent by Fundi ng Fornul a

4

| nt ernmodal Surface Transportation Efficiency Act of
1991, P.L. 102-240 (Decenber 18, 1991)

° CQ (1991) p. 1368



In the American federal system the national® and state
governments apportion,’ or geographically distribute, billions
of dollars of funding every year. Al of these funds nust be
apportioned anong recipient governnents, much as cake nust be
cut and portions distributed anong cel ebrants at a party.

Li ke the cake, governnent funding may be apportioned
according to nmany possible principles. For exanple, federal
funding could be divided into fifty equally-sized shares, so
that each of the fifty states receives an equal anount.
Al ternatively, funding could be divided according to appetite,
whereby the states that are hungrier for nore of the federal
government cake receive larger shares. An i nportant
distinction between the apportionnent of cake and the
apportionnment of federal funding, however, is that there is
often extra cake left over after all the celebrants have
eaten, while there is rarely enough funding to satisfy all the
st ates.

Each year, Congress faces the problem of apportioning
l[imted anmounts of federal funding anong the states, and state

| egislatures face the equivalent problem of determ ning

® The ternms "national government" and "federa
government” will be used interchangeably in this study.

"Wiile the term"allocate" and "apportion" are
soneti mes used interchangeably, this study will use the verb
"apportion" to describe the distribution of funding anong
di fferent geographic areas, and reserve the verb "all ocate"
to describe the commitnment of funding for particular
prograns or projects.



apportionments of state funds for counties and other |oca
areas. The basic problem of funding apportionnment is one of
distributive equity. Wat principle or principles should be
used in apportioning funding in a manner which is fair to all
reci pients?

Many gover nnent spendi ng prograns deal with the probl em
of apportionment by using formulas to determ ne how nuch
fundi ng each reci pient area should receive. Funding fornmulas
attenpt to resolve the problem of apportionnent by providing
predi ctable, explicit rules that all parties agree will govern
the distribution of funds.

This study defines funding fornulas as mathematical
equations that calculate the dollar amount or proportion of
funding each recipient geographic area will receive, based
upon one or nore nunerical variables that describe sone
characteristic of the geographic area. The funding fornulas
act as mathematical functions, where the descriptive
characteristics--the inputs--are the independent vari abl es and
t he dollar anmount or proportion of funding--the output--is the

dependent variable.®

®1n Public Law 98-169 (31 U.S.C. 6101), Congress
defined a funding fornula as: "...any prescribed nethod
enpl oyi ng obj ective data or statistical estimates for making
i ndi vi dual determ na-tions anong recipients of Federal
funds, either in ternms of eligibility or actual funding
al l ocations, that can be witten in the formof either (A a
cl osed mat hematical statenent; or (B) an iterative procedure
or algorithmwhich can be witten as a conputer prograny and
fromwhich the results can be objectively replicated..."



A sinple exanple of a funding fornula’® foll ows:

Funding for = Total Anmount * Population of Area "x"
Area "x" of Fundi ng Total Popul ation of all areas
The illustrative funding fornula above uses one factor,

or inputted variable, describing a characteristic of area "x".

The single factor used is population, and the fornula may be
described as a one-factor funding fornula, or nore
specifically as a popul ati on-based fundi ng fornul a.

This sinple exanple illustrates the el egance and appeal
of funding fornul as. Funding formulas seem to provide the
promse of a fair apportionnment to all recipients. Wth their
seem ng mat hematical objectivity, funding fornulas appear at
first glance to be wthout favoritism

Wil e many woul d view a desirabl e apportionnment of funds
as one which would result in a "fair share" to all areas, in

practice it is extrenely difficult to define what constitutes

°In mathematical terns, this formula describes the

functi on:

F(x) = F* P
:
wher e F, = Total Amount of Funding
P, = Popul ati on of Area "Xx"
P, = Total Popul ation of all areas



a fair share. In the process of establishing funding
formul as, debate often arises over how many factors to
i nclude, what factors to include, and how much wei ght each
factor should be given in the fornmulas. Any funding fornula
may be criticized for exhibiting favoritism toward sone
reci pients over others. The question of fairness and
favoritismin the formul a apporti onnment of government funding
for transportation is the central concern of the research that

foll ows.

1.2 The Scope and Preval ence of Fundi ng Fornul as

The total anobunt of governnent funding that s
apportioned by formula is very difficult to determne. Wile
numer ous governnental units at the federal, state, and | ocal
levels distribute funds by fornmula, no single report or
organi zation collects data on the nmethod of distributing
funding for all governnental wunits at all Ievels of
gover nnent . Both the United States Departnent of Commerce
(USDOC) and the Advisory Comm ssion on |ntergovernnental
Rel ations (ACIR) collect and publish data on intergovernnent al
grants-in-aid, though both data sources suffer from two
limtations.™

First, available data are limted to intergovernnenta

© ACIR (1994b) and USDOC (1990)

10



apportionment of funds. In addition to using formulas to
apportion i nt ergover nnment al grants-in-aid, however ,
governnmental units may use formulas to apportion funds for
internal adm nistrative purposes, wthout transferring the
funds to another governnental wunit. As a result, the
avai l abl e data underestimates the preval ence and inpact of
formul a fundi ng.

Second, both intergovernnental and intragovernnental
funding may be distributed on a project-by-project basis
rather than by funding fornulas. Determ ning which nethod of
apportioning funding is used for all governnent prograns woul d
require an exhaustive review of |egislation and adm ni strative
rules. As a result the available data overestinmate to sone
extent the preval ence of formula funding. At |east one author
has noted, however, that the historical pattern has been one
of increasing reliance upon fornmula funding and descreasing

use of project-based funding.™

" Break (1980), pp. 123-186, Project grants may be
di stributed by |egislative "earmarking” or by adm nistrative
di scretion. Project based funding is sonetines referred to
as discretionary funding.

“ Dilger (1982), p. 26

11



For the fiscal year ending 1984, " two federal governnent
agencies reported on the nunber of federal grant-in-aid
prograns using funding formulas. The Advisory Comm ssion on
I ntergovernmental Relations (ACIR) counted 125 grant prograns
apportioning funds by fornula for categorical, or federally-
speci fied, purposes.™ This figure constituted 32 percent of
the 392 total categorical grant programs existing in that
year.” The United States General Accounting O fice (USGAO
calculated that there were 142 total grant progranms using
fornul a apportionnment, ™ distributing about $85 billion. The
USGAO found that 87 percent of all federal grant-in-aid funds
was distributed by fornula.”

More recently, the ACIR estimated that three-fourths of

all grant aid is distributed by fornula.” Qher researchers

“ Consistent with the general practice, FY 1984 refers
to the 1983-1984 fiscal year.

" Categorical grants are usually distinguished from
"bl ock” grants and general purpose grants. Bl ock grants may
be used by recipient areas for any programw thin broad
functional areas, such as transportation or public safety.
The spending of funds from general purpose grants is not
l[imted to any particular or functional area of government
activity. In general, block grants and general purpose
grants are distributed by formul a.

* ACIR (1994c) p. 7

16

The USGAO did not differentiate between categori cal
bl ock, and general purpose grants in its calcul ation.

¥ USGAO (1987), p. 10
* ACIR (1995), p. 1
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al so have found that the great majority of federal grants-in-
aid funds are apportioned by formula.®

In FY 1992, federal grants-in-aid totalled about $178.1
billion. This total represented approxi mately 21 percent of
the total state and |ocal outlays, 13 percent of total federal
outlays, and 3 percent of the gross donestic product.” If we
conservatively estimate that 70 percent of all grants-in-aid
in 1992 were apportioned by fornula, the total anount of
federal intergovernnental grants-in-aid apportioned by formula

fundi ng was approxi mately $124.7 billion.

“ Hale and Palley (1981), p. 76
© ACIR (1994b), p. 30
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State intergovernnmental expenditures to |ocal governnents
totalled $201.3 billion in 1992.* It is not known whether
state governnents are nore or less likely than the federa
gover nnment to use formul as to apportion their
i ntergovernnmental grants. If we estimate that the states,
like the federal governnent, uses fornulas to apportion 70
percent of all grants-in-aid, the estinmated anount of state
intergovernmental aid distributed by fornula is $140.9
billion.?

Conbining our estimates of federal intergovernnental
grants and state intergovernmental grants wusing funding
formulas, we find that roughly $265.6 billion dollars in
i ntergovernnental aid is apportioned by formula in 1992. This

total is equal to 4.5 percent of the national gross donestic

2 ACIR (1994b), p. 10

* Again, this figure underesti mates the preval ence of
formula funding to the extent that intragovernnenta
apportionment is not included, and overestimtes the
preval ence of forrmula funding to the extent that funding is
di stributed on a project-by-project basis.
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product for the year.?

1.3 Governnent Fundi ng of Transportation

This study anal yzes the inpact of funding fornulas used
in government funded transportation prograns. Gover nnent
spending for transportation is large in absolute terns, and
makes up a significant percentage of all governnent
expendi t ures. A great deal of government funding for
transportati on undergoes a process of intergovernnmental and
i ntragovernnental distribution. Large proportions of the
federal governnent funding for transportation are apportioned
by formula to the states, and nuch state spending on
transportation is distributed by formula to counties and ot her
| ocal governnents.

Transportation spending makes up a relatively snmall
percentage of the total federal budget, but constitutes a

significant proportion of total federal intergovernnental

# ACIR (1994b), pp. 10, 110. The total figure does not
"doubl e-count” federal funds which are passed through the
states to local governnents. The ACIR reports that in 1992
| ocal governnment general revenues included $196.1 billion in
state intergovernnmental aid and $20.1 billion in federal
i ntergovernnmental aid. The fornmer figure is roughly
equi valent to the $201.3 billion which the ACIR reported in
state intergovernnmental aid to localities.
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grants-in-aid. Considered fromeither perspective, the anount
of noney being spent by the federal government on
transportation is large in absolute terns.

In FY 1992, federal budget outlays totalled $1,382
billion. The United States Departnent of Transportation
(USDOT) was budgeted $33.33 billion in outlays, approximtely
2.4 percent of the total federal budget. Wthin the USDOT,
$20. 35 billion was budget ed for surface (ground)
transportation, $9.31 billion for air transportation, $3.43
billion for water transportation, and $.24 billion for other

forms of transportation.®

* USDOC (1993), p. 330, pp. 332-333, p. 611
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Most of the USDOT's spending is dedicated to
i ntergovernnental grants. In FY 1992, the USDOT distributed
$20.6 billion in transportation grants-in-aid, approximtely
61.8 percent of its total budget. This $20.6 billion in
grants is equal to 11.6 percent of total federal grants, 1.5
percent of total federal outlays, and 2.5 percent of total
state and | ocal outlays.”

Table 1 below shows that while the total anount of
current-year federal grant dollars for transportation has been
increasing in recent years, transportation grants have been
declining as a percentage of total federal grants. Gants for

federal -ai d hi ghways have |i kew se been increasing in current

Table 1. Federal Grant Qutlays for Transportation,
FY 1989- 1995 (dollar figures in mllions)
Fi scal Transport Per cent age Total for % of
Year -ation of Tot al Federal - Ai d Tot al
Gants Gants H ghways Grants
1989 $18, 225 14. 9% $13, 196 10. 8%
1991 $19, 878 13. 1% $14, 124 9. 3%
1993 $22, 343 11. 5% $15, 895 8. 2%
1995 $24, 823 10. 9% $18, 642 8.2%
(est.)

Sources: ACIR (1994c), p. 15; ACIR (1995), p. 12

% ACIR (1994b), p. 31
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year dollar terns, and decreasing as a percentage of tota
federal grants-in-aid.

Transportation grants make up a significant share of
total federal grants, though not the |argest share. As Figure
1 shows, transportation as a general category of federa
grants in recent years has received the fourth | argest anount
of funds. In FY 1993, for exanple, grants for health-rel ated
prograns received $79,665 mllion, making up 41 percent of
total grants. Grants for incone security made up $46, 991
mllion, constituting 24 percent of the total. A total anount
of $30,160 mllion in federal grants, or 16 percent of the
total, were dedicated to the general category including
education, training, enploynent, and social services.”

Moving from general categories to specific prograns,
H ghway Pl anning and Construction in recent years has been the
federal grant programreceiving the second hi ghest anount of
f undi ng. In FY 1992, $17 billion was devoted to H ghway
Pl anni ng and Construction grants, second only to the Medi cal

Assi stance Program commonly known as Medicaid, which received

* ACIR (1995), p. 12
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$69 billion.?

7 ACIR (1993a), p. A-2
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If the anmpbunt of noney the federal governnment spends
reflects the relative priorities of the national governnent,
then it is perhaps significant that H ghway Planning and
Construction program receive nore federal grant funds than
many ot her well known federal grant prograns. In FY 1992, the
federal H ghway Pl anning and Construction programreceived one
and one-half tinmes nore funding than the Lower |ncone
("Section 8") Housing Assistance Program ($12 billion), nore
than four tinmes nore funding than the National School Lunch
Program ($4 billion), and nore than six tines nore funding
t han the Unenpl oyment |nsurance Program ($3 billion).*

Li ke the federal governnent, state governments expend a
significant share of total outlays on transportation, and
state transportation spending represents a |arge anount of
noney in total dollar terms. In FY 1992, state governnents
spent $41 billion, or 10 percent of total direct spending, on
hi ghway prograns. This category represents the fourth highest
funded category of state expenditures, following public

wel fare, higher education, and health.”

® ACIR (1993a), p. A-2
* ACIR (1994b), pp. 76. This figure does not include

i ntergovernnental aid fromthe federal governnent used for
transportation purposes.
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Previ ous researchers have noted that intergovernnenta
funding may be distributed for specific projects or through
fornmula grants.® Al t hough recent popular accounts have
directed much public attention toward the distribution of
project grants, conmonly referred to as "pork-barrel projects”

n 31

or sinply "pork, exam nation of federal authorizations for
transportation expenditures shows that in recent years nost
funding for ground transportation have been distributed by

formula.®

* Break (1980), pp. 123-186

* Anderson and Binstein (1994), Del Valle (1995), Kelly
(1992), Pound and Pasternak (1994)

* Mpost often, "pork-barrel” funding is used as a term
to describe funding for specific projects. One mght argue
t hat fornul a-based fundi ng may be descri bed as another, nore
sophi sticated, form of "pork".
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Everyday accounts fromthe popul ar nedia sonetines give
the inpression that the process of funding distribution has no
rational basis. The 'pork-barrel' thesis often clains that
public works funding is primarily distributed by politically
powerful congressmen to their own districts. Wiile the
practice of including specifically earmarked transportation
i nprovenents projects has risen in recent |egislation,® the
total inpact of such projects is often exaggerated by popul ar
accounts. In the 1991 | STEA legislation, for exanple, the
total amount of federal highway funds earnmarked for specific
projects was $6.2 billion over a six-year period, nmaking up
approxi mately five percent of the total authorization included
in the legislation. ™

In fact, the great nmpjority of federal transportation
funds have been distributed anong the states through
apportionment fornulas. These transportation funding
formulas distribute funds to all fifty states based upon
factors such as popul ation and | ane-m | es of highways, and
are decided by political negotiations during the |egislative
process. These apportionnent fornulas have played the nost
important role in determ ning how nuch federal funding each
state receives under various prograns since the first mjor

| egislation providing federal aid for transportation

* 0Q (1991), pp. 1884-1888
* FHWA (1992), pp. 35-37

23



i nprovenents passed the Congress in 1916.
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CHAPTER 2.
MEASURES AND PATTERNS OF FI SCAL CAPACI TY

Per haps the nobst common neasure of need for funding
examned in previous studies of funding apportionnments is
fiscal capacity.” Fiscal capacity of governments may be
defined as the ability of governmental units to raise revenues
to pay for public services.®

Fi scal capacity of governnmental units is anal ogous to the
i ncone-earning capacity of individual persons. Fi scal
capacity and incone-earning capacity reflect the potentia
ability of governnents and individuals to raise revenues, but
do not show the degree to which governnents and i ndividuals
make full use of such potential. A different concept, fisca
effort, describes the degree to which governnental units nake
use of their ability to raise revenues.”

The central question of this study is whether or not
transportation funding formulas result in an equalization of

fiscal capacities. In other words, do Iless wealthy

* Dye (1990), Peterson (1995), Haskell (1962), Moyni han
(1992)

® ACIR (1993b), p. 3. See Barro (1986) for a critical
exam nation of the concept of fiscal capacity.

¥ ACIR (1993b), p. 3
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governnments--those with |ower fiscal capacity--receive nore
net transportation funding per capita fromcentral governments
than nore wealthy governnents, which have higher fiscal
capacity?

Before attenpting to answering the central question of
the study, it is necessary to better understand two aspects of
governnment fiscal capacity. First, how are the fiscal
capacities of state and | ocal governnents neasured? Second,
what are the patterns of fiscal capacity disparities of
governnents that results fromthe use of these neasures? The
follow ng sections of this chapter attenpt to answer these two
guesti ons.

This study uses several neasures of the fiscal capacities
of state and county governnents. Five neasures of state
fiscal capacity are used for the first case study, relating to
federal highway apportionnments, and three nmeasures of county
fiscal capacity are used for the second and third case
studies, relating to California state's apportionnents for
hi ghways and transit.

The various neasures of fiscal capacity are described as
br oad- based neasures when they reflect the revenue-raising
ability of governments from broad-based taxes, and they are
descri bed as benefit-based neasures when they reflect the

ability of states and counties to raise revenues fromspecific
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transportation-rel ated tax sources. ™

* Shick (1995), pp. 106
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One gap in our understanding of the inpact of funding
apportionments upon fiscal capacity disparities is highlighted
by the | ack of consensus in the literature about what neasure
of fiscal capacity is nost appropriate to use.” Wi | e
previous research has often considered the inpact of
government al apportionnments upon per capita income and ot her
broad- based fiscal capacity neasures, none to date have
considered their inpact wupon benefit-based neasures of
transportation-rel ated fiscal capacity.

In the transportation sector, specific sources of revenue
are often dedicated to, or I|imted to, spending on
transportation prograns that are nmeant to provide direct
benefits to the persons who pay the taxes. These
transportation-related taxes are often justified as "user
fees" and held in trust funds separate fromthe general fund,

out of which nost other governnent prograns are funded.

* There is sone dispute in the literature about the
nost appropriate nmeasure of fiscal capacity to use. See
Gold (1986), Barro (1986), and Aten (1986). For a nore
recent discussion, see Ladd (1994) and Downes and Pogue
(1994) .
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It is inmportant to know whet her broad-based or benefit-
based neasures of fiscal capacity are being used in any
anal ysis because the type of neasure used nmay result in a
di fferent outcone regarding the inpact of f undi ng
apportionments upon fiscal capacity. It is possible, for
exanple, that areas with relatively |ow broad-based fiscal
capacity have relatively high fiscal capacity from the
benefit-based revenue sour ces whi ch usual l'y fund
transportation programs.” In this case, these areas woul d be
classified as nore wealthy areas by one neasure and |ess
weal t hy areas by another measure. If these areas receive
di sproportionately nore in central governnment apportionnents,
then findings regarding the inpact of the apportionnents on
fiscal capacity disparities may depend upon whether broad-
based fiscal capacity or benefit-based fiscal capacity is

used.

2.1 Measures of State Fiscal Capacity

Two broad-based neasures of state fiscal capacity are
used in the study. The two neasures are described bel ow, and

the actual fiscal capacities of the fifty states using the two

40

This may be true, for exanple, of the larger, nore
sparsely popul ated, Western area states where there are

hi gher | evels of per capita notor fuel consunption than in
the nore densely popul ated states of the Northeast.
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measures are listed in Appendix 1.

The first neasure used, per capita incone (PCl), provides
a nmeasure of the average personal incone of individuals
residing in the state.” PC is calculated as the total annual
personal incone of residents divided by the total resident
popul ati on of the state. PCl is perhaps the nost comonly
used neasure of fiscal capacity. The rationale for using this
nmeasure is that the ability of state governnents to raise
revenue depends predom nantly upon the personal incones of the
residents of the states.®

The second neasure used, the representative tax system
(RTS), provides a neasure of the potential revenue state
governnents could raise if they applied a representative rate
of taxation to twenty-seven commonly taxed revenue sources.®
The representative rates of taxation are calculated as the
nati on-w de wei ghted average of tax rates for each of the
twenty-seven revenue sources. RTS is calculated according to

relatively conplex procedure by the Advisory Conmi ssion on

“ USDOC (1993), p. 451
“ Gold (1986), p. 29
* ACIR (1993b), p. 76
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| nt ergovernnental Relations (AR .* The AC R pronotes RTS as
an alternative neasure to PCl, arguing that RTS provides a
nore realistic neasure of tax-raising ability than does per
capita incone.

In addition to these two broad-based neasures, three
benefit-based neasures of state fiscal capacity are used in
t he study. The research that follows is particularly
concerned with the ability of governments to raise revenues
for transportation spending. Since transportation prograns
are commonly paid for out of dedicated revenue sources, the
benefit-based fiscal capacity of states is neasured relative
to three specific transportation-related revenue sources.
These three benefit-based revenue sources are the notor fuels
sales tax (MFST), the notor vehicle operator's license tax
(MVOLT), and the notor vehicle registration tax (MVRT). The
fiscal capacities of the fifty states based upon these three

nmeasures are listed in Appendix 2.

“ ACIR (1993b), pp. 4-9.
* Cohen, Lucke, and Shannon (1986), pp. 11-28
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The first benefit-based neasure of state fiscal capacity
to be used is notor fuels sales tax (MFST) fiscal capacity.”
Many states have trust funds hol ding revenues fromnotor fuels
sales taxes and dedicated toward transportation spending
progr ans. These trust funds also hold revenues from ot her
transportation-rel ated excise taxes, but nmotor fuels sales
taxes usually represent the predoni nant source of revenues.”
MFST fiscal capacity may be calculated in a siml|ar manner as
RTS fiscal capacity, in that each state's tax base from notor
fuels sales is multiplied by the representative nation-w de
rate of taxation to find the potential revenue raising ability

of individual states.®

“ ACIR (1993b), p. 81
“ Larson (1990), pp. 74, 78
* ACIR (1993b), p. 81
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The second benefit-based neasure of state fiscal capacity
is notor vehicle operators' |icense tax (MOLT) fiscal
capacity.” Commonly known as driver's license fees, the MQOLT
provides a commonly used source of transportation-related
revenue in nmany states. MVOLT fiscal capacity nmay be
calculated in the sane manner as M-ST fiscal capacity, by
mul tiplying each state's tax base by the representative |eve
of fees.™

The third benefit-based neasure of state fiscal capacity
used in the study is nmotor vehicle registration tax (MRT)
fiscal capacity.® Conmonly known as autonobile registration
fees, MVRT is also commonly used by states as a source of
revenues for transportation related spending. Like MST and
MVOLT, MVRT is calculated by multiplying the appropriate tax

base by the representative rate of taxation.*

2.2 Measures of County Fiscal Capacity

* ACIR (1993b), p. 91
® ACIR (1993b), p. 91
* ACIR (1993b), p. 95
2 ACIR (1993b), p. 95
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Just as state governnents' fiscal capacities my be
nmeasured, so too may the revenue raising ability of county and
ot her | ocal governments be nmeasured. Wile the data on county
fiscal capacity are not as readily available as that of state
fiscal capacity®, both broad-based and benefit-based neasures
may be cal cul ated or esti mated.

This study uses two broad-based neasures and one benefit-
based neasure of county fiscal capacity. Appendices 3-5 show
the fiscal capacities of the fifty-eight counties using these
t hree neasures.

First, per capita income (PCl) of counties is used as a
measure of the broad-based fiscal capacity of counties.™
Wile at Jleast two state governnments have calcul ated
representative tax system (RTS) neasures of county fisca
capacities,® the state governnent of California has not done

So. Thus it is not currently possible to nmeasure county

* Agenci es anal ogous to the ACIR do not exist in nost
st at es.

* CDOF (1991), p. 52
* ACIR (1993b), p. 5; Departnent of Fiscal Services

(1995) and Conmmonweal th of Virginia Comm ssion on Local
Gover nment (1995)
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fiscal capacity for California using an RTS neasure. ™

56

For future analyses, it nmay be possible to cal cul ate
RTS fiscal capacities for the counties in California as has
been done in other states.
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Second, since the general sales tax (GST)--a broad- based
t ax--has been the predom nant source of revenues dedicated to

state funding of public transportation,®

t he anal yses of
transit apportionnents uses GST as a second neasure of broad-
based fiscal capacity.

Wi |l e two broad-based nmeasures of county fiscal capacity
are used, only one neasure of benefit-based fiscal capacity of
California's counties is used. In California (as in nmany
other states), the notor fuels sales tax (MFST) has been the
predom nant source of revenues for highway prograns. As a
result, the study uses MFST fiscal capacity as a benefit-based
measure of county fiscal capacity.

Nobody knows exactly what percentage of total statew de
gasoline taxes are paid in each county in California, since
gasoline taxes are not directly paid to the state governnent

at the retail level by the custoner. Instead, the state

government collects taxes fromnotor fuels distributors before

° CDOF (1991), p. 141
*I'n theory, one could estimate a benefit-based,
transit-related tax capacity anal ogous to notor fuels sales
tax capacity. Such a specific nmeasure of transit financing
capacity woul d be farebox capacity, or the revenue raising
ability of local governments from farebox revenues. Farebox
capacity m ght be neasured as the total consunption of
transit--the "tax base"--divided by the total popul ation.
However, doing so would require a conception of fares
as being anal ogous to a benefit-based tax. Many anal ysts of
transit finance woul d probably not agree with this
conception, particularly because transit is
di sproportionately used by the nmenbers of society who are
| east able to "pay their own way" for transportation.
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the gasoline is provided to wholesale and retail sellers
t hroughout the state. According to standard m croeconom c
t heory, sone portion of the gasoline tax is ultimtely passed
on to the consuner in the formof higher gasoline prices.
This study uses two nethods of estimating the proportion
of gasoline taxes that are attributable to each county. Wile
both estimation nethods have their own shortcom ngs, the
results derived fromthe two nethods are very close to one
anot her, suggesting that the estinmates are reasonably close to
the actual proportions of gasoline taxes paid in each county.®
The first nmethod, which produces the "sales-based
estimate, " cal cul ates the approxi mate proporti on of gasoline
taxes paid in each county on the basis of total taxable sales
reported by service stations in each county. Since gasoline
is not the only item sold at service stations, an average
statew de percentage (92.7% of total service station sales is
estimated to be that portion of sales which can be attri buted

to gasoline sales.®

* The dissimlarity index between the two estimates is
4.48 percent, indicating that |ess than 5.00 percent of the
taxes would need to be shifted fromone estinmate's
distribution to produce the other estinmate's distribution.

® CSBE (1991), p. 3
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The second method produces the "consunption-based
estimate". This estimate of how nuch gasoline tax is
attributable to each county is cal cul ated from approxi mati ons
of how nmuch gasoline is consuned in each county, using data
provided by the California Departnent of Transportation.®
Wil e not all of the gasoline sold in each county is consuned
in the sane county, the second estimation techni que presunes
that the county of purchase and the county of consunption is
the sane for the vast majority of the gasoline sold.

In summary, this study uses nultiple neasures of fiscal
capacity, both of the broad-based type and of the benefit-
based type. One m ght ask whether there is a single neasure
that is nost appropriate to use. There is no clear consensus
on this issue. One study has argued that fiscal capacity is
best neasured by the tax base(s) that are actually used in the
financing of governnent prograns.® For this study, such a
principle woul d suggest that benefit-based neasures are nore
appropriate, since transportation prograns are often financed
out of dedicated benefit-based revenue sources.

However, it seens that a |arger understanding of what
i mpact fundi ng apportionnents have upon fiscal capacity would
result from analyses which include both broad-based and

benefit-based neasures. Such is the effort which this study

* CDOT (1994), Figure 19
*> Downes and Pogue (1994), p. 65
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seeks to pursue in the use of multiple measures of both types.

2.3 Patterns of State Fiscal Capacities

As a previous section of this chapter described, this
study uses two broad-based neasures of state fiscal capacity
and three benefit-based neasures of state fiscal capacity. In
addition, the study uses two neasures of broad-based county
fiscal capacity and one neasure of benefit-based county fisca
capacity. In order to determ ne whether the choice of the
nmeasure nmakes a difference (or whether these neasures are in
fact interchangeable with one another), one nust consider
whet her the different possible neasures of fiscal capacity

describe simlarly patterned phenonena.
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Figures 2 and 3 show the geographic pattern of higher
capacity states and |ower capacity states using the broad-
based fiscal capacity neasures of the representative tax
system (RTS) and per capita incone (PCl), respectively. These
two maps illustrate simlar patterns, in which the higher
capacity states tend to be concentrated in the Northeast and

the Pacific regions of the country.
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Wiile the two broad-based neasures result in simlar
geogr aphi cal patterns, benefit-based neasures result in a
different pattern. For exanple, Figure 4 shows the geographic
pattern of state fiscal capacity using the benefit-based
measure of notor fuels sales tax (MFST) fiscal capacity. In
Figure 4, the high capacity states are not concentrated in the
Northeast and the Pacific regions, but instead spread
t hroughout the interior of the country. The pattern
illustrated by Figure 4 appears quite different from and may
even be described as the opposite of, the pattern shown in

Figures 2 and 3.
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Li near regression analysis shows that the broad-based
measures and the benefit-based neasures of fiscal capacity do
not describe simlarly patterned phenonena. The individual
br oad- based neasures of fiscal capacity do correlate
positively wth one another, and the individual benefit-based
measures of fiscal capacity |likew se correlate positively with
one another. However, broad-based neasures and benefit-based
measures of state fiscal capacity do not correlate positively
w th one anot her.

As Table 2 indicates, the two broad-based neasures have
positive values for the x-coefficients when conpared with each
other, and the three benefit-based nmeasures have positive x-

coefficient values when conpared with one another. However,
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when conparing the two fiscal capacity neasures of different
types, the sign of the x-coefficient is negative, indicating a

negative correl ation.

Table 2. X-Coefficients for
Capacity Measures for

Correl ati ons between Fi sca
Fifty States

x\'y PCl RTS MFST MVOLT WRT
PCl +1. 00 +0. 92 -0.77 -0.65 -0.80
RTS +0. 53 +1. 00 -0.23 -0.08 -0.14
MEST -0.43 -0.22 +1. 00 +0. 16 +0. 85
MVOLT -0.24 -0.54 +1. 09 +1. 00 +0. 58
MWRT -0.35 -0.11 +0. 67 +0. 07 +1. 00

The federal highway trust fund is financed by a group of
transportation-rel ated, benefit-based taxes. 1In a sense, it
represents an aggregate of several benefit-based neasures.
The ability of states to raise revenues for the federal trust
fund is a reflection of aggregate benefit-based fiscal
capacity. Figure 5 shows that the capacity of states to raise
revenues for contributions to the federal highway trust fund
has a high positive correlation with the notor fuels tax
(MFST) capacity. Based upon a |inear regression, 89 percent

of the variation in trust fund tax capacity is explained by
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variation in notor fuels capacity.® This high correlation is

to be expected since the |argest proportion of trust fund

revenues come fromnotor fuels taxes.” Every increase of one
unit in notor fuels tax capacity is correlated with a 1.3 unit

increase in trust fund tax capacity.

® R = 0.89, X Coefficient = 1.3
* Larson (1991), p. 48
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Simlarly, Figure 6 shows that notor fuels (M-ST) fisca
capacity is positively correlated® with notor vehicle
registrations (MVRT) fiscal capacity. Fifty-seven percent of
the variation in the y-axis variable is explained by variation
in the x-axis variable. 1In addition, every one unit increase
in nmotor fuels (MFST) capacity is correlated with a 0.85

increase in notor vehicles registration (MVRT) capacity.®

® R = 0.57, X Coefficient = 0.85

® Wiile notor fuels (MFST) fiscal capacity and notor
vehicle registration (MVRT) fiscal capacity are positively
correlated with one another, notor vehicle operators
license (MVOLT) fiscal capacity is not strongly correl ated
with the other two benefit-based neasures. This appears to
suggest that the rate of drivers' licensing is a phenonenon
with a different geographic pattern than that of notor
vehicle registration and notor fuels consunption.
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Just as sone benefit-based neasures of fiscal capacity
correlate positively with one another, Figures 7 and 8 show
that the two broad-based neasures of fiscal capacity
considered in this study also correlate positively with one
another, as the two maps in Figures 2 and 3 suggested. Figure
7 illustrates the relationship using the data fromall fifty
states and Figure 8 shows a stronger relationship which
appears when three data outliers are renoved.® Figure 8 shows
that 75 percent of variation in the RTS index is accounted for
by wvariation in the PC index.® There is a good
correspondence (approximately 8:10) between PC and RTS

neasur es.

® The three data outliers are Al aska, Hawaii, and
Wom ng. Again, the effort of this study is to show and
understand the general pattern, rather than to explain the
exi stence of outliers.

® R = 0.75, X Coefficient = 0.79
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Significantly, however, broad-based and benefit-based
measures of fiscal capacity are not positively correlated. 1In

fact, motor fuels fiscal capacity is negatively correlated

with both the PCl and RTS neasures of fiscal capacity, as
Figures 9 and 10 indicate. As shown in Figure 9, the PC
capacity index and the M-ST capacity index are negatively
correlated.®” Alnost half of the variation in one variable is
accounted for by the variation in the other, wth an increase
of one unit of PC index associated with a decrease of 0.68 of

nmotor fuels capacity index.

® R = 0.44, X Coefficient = -0.68
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Simlarly, Figure 10 shows that the RTS capacity index
and the notor fuels capacity index are also negatively
correlated.” This relationship is not very strong, with only
21 percent of the variation in one variable is accounted for
by the variation in the other. An increase of one unit of RTS
index is associated with a decrease of half a unit of notor

fuel s capacity index.

R = 0.21, X Coefficient = -0.51
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The negative correl ati on between broad-based and benefit-
based neasures of fiscal capacity is inportant because it
suggests that conclusions about the inpact of funding
apportionnments upon fiscal capacity disparities depend upon
whi ch neasures of fiscal capacity are used. Wile broad-based
measures have simlar geographic patterns with one another,
and benefit-based neasures have simlar geographic patterns
with one another, a given apportionnment will not necessarily
have the sane inpact upon the pattern of broad-based fisca
capacity as it will upon the pattern of benefit-based fiscal
capacity.

In fact, an apportionment which results in an increase in

PCl capacity disparities mght result in a decrease in notor
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fuels capacity disparities. Simlarly, an apportionnent which
results in a decrease in PCl capacity disparities may result

in an increase in notor fuels capacity disparities.

2.4 Patterns of County Fiscal Capacity

Just as it is essential to establish the patterns of
state fiscal capacity disparities in |laying the groundwork for
the first case study on federal apportionnents, it is equally
inmportant to determ ne the patterns of county fiscal capacity
di sparities in preparation for the second and third case
studies on California' s apportionnents.

In the process of assessing the inpact of funding
apportionments upon the fiscal capacities of California's
counties, this study groups the state's fifty-eight counties
into quintiles--five groups of a roughly equal nunber of
counties.”™ The counties are grouped according to popul ation

2

density,” so that the first quintile includes the twelve

3

counties with the highest popul ation density,” and the |ast

" Quintiles 1, 3, and 5 include twelve counties, and
quintiles 2 and 4 include el even counties, accounting for a
total of fifty-eight counties.

” Popul ation Density = Resi dent Popul ati on

Square Ml es of Land Area

” The twelve counties with the highest popul ation
density are (in descending order) San Francisco, Orange, Los
Angel es, Al aneda, San Mateo, Santa Clara, Contra Costa,
Sacranento, San Di ego, Santa Cruz, Marin, and Sol ano.
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guintile includes the twelve counties with | owest popul ation
density.”™ Table 3 provides a summary description of the five
qui ntiles.

Figure 11 and the first colum of Table 3 show that while

Tabl e 3. Summary Description of Five Quintiles

Quintile Popul ati on Popul ati on Land Area
of Density ( Per sons) (Sgq. M .)

Counti es
1st 1, 359 20, 567, 279 15, 130
2nd 174 4,722,672 27, 160
3rd 73 3, 483, 659 47, 455
4t h 30 759, 932 25,525
5t h 6 226, 479 41, 088

Sour ce: USDOC (1992)
the popul ation densities for all five quintiles varies, the

first quintile has a popul ation density nore than seven tines
that of all the other four quintiles. The highly urbanized
counties in the first quintile have a popul ati on density many
tinmes greater than the | ess devel oped counties in the other

four quintiles.

™ The twel ve counties with the smallest popul ation
density are (in ascending order) Al pine, Inyo, Mdoc, Mno,
Sierra, Trinity, Lassen, Siskiyou, Plumas, Mariposa, Col usa,
and Tehama. See Appendix 6 for a conplete list of the
counties in each quintile and each county's popul ation
density.
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Figure 12 and the second colum of Table 3 show that the
counties in the first quintile include nore than twenty
mllion of the state's thirty mllion inhabitants, or nore
than two thirds of the state total. Wile the first quintile
of counties has by far the greatest population of all the
quintiles, Figure 13 and the |last colum of Table 4 show t hat
the first quintile has the snallest anount of |and area of the

five quintiles.
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The quintiles of county popul ation density also vary in
terms of their fiscal capacities, although the pattern of
vari ati on depends upon the type of fiscal capacity neasure
used. Usi ng broad-based fiscal capacity neasures, the
quintiles with higher population density have higher fiscal
capacity. Using benefit-based fiscal capacity neasures, the
quintiles with higher population density tend to have | ower
fiscal capacity.

Figures 14 and 15 and the first two colums of Table 4
show that for per capita incone (PCl) and per capita taxable
sales (GST), the first quintile has the highest fiscal
capacity, and capacity declines as population density
decl i nes. In contrast, Figures 16 and 17 and the last two
colums of Table 4 show that the fifth quintile has the
hi ghest fiscal capacity when nmeasured relative to the anmount
of gasoline sold or consuned per capita, and capacity tends to
decrease as popul ation density increases. These patterns
indicate that nore gasoline is sold and consuned per capita in
| ess densely popul ated counties than in nore densely popul at ed

counti es.

As with the pattern of state fiscal capacities, the
pattern of county fiscal <capacity disparities varies
accordi ngt o whet her broad-based or benefit-based neasures are

used. Usi ng the broad-based neasures (PCI and GST), nore
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densel y popul ated counties have hi gher fiscal

| ess densely popul ated counti es.

However,

estimates of the benefit-based neasure (M-ST),

capacities than
using the two

t he nore dense

counties have |ower fiscal capacities than |ess dense
counti es.
Table 4. Fiscal Capacities of Five Quintiles
(per annum
(PC) (GST) ( MFST) ( MFST)
Quintile Per Per Gasol i ne Gasol i ne
of Capita Capita Sal es Consuned
Counti es I ncome Taxabl e per Capita per Capita
Sal es (gal 1 ons)
1st $22, 230 $9, 820 $455 440
2nd $18, 341 $8, 590 $495 430
3rd $16, 384 $7,770 $503 443
4t h $15, 289 $7, 660 $461 492
5th $14, 922 $7, 220 $619 729
(Hi ghest fiscal capacity in each colum in bol df ace type)
Sources: Cal cul ated by aut hor based upon data from CDOF

(1991), pp.

As with the states,

52, 141,

CSBE (1991),

3: CDOT (1994)

whet her or not one group of counties

is classified as higher wealth (high capacity) or lower wealth

(1 ow capaci t

capacity us

apportionnments upon higher

may

y, depends upon the particul ar nmeasure of fiscal

ed. Concl usi ons about

li kewi se differ,
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dependi ng upon the neasures of fisca




capacity used.
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Chapter 3.
Do Transportation Fundi ng Fornmul as Equalize Fi scal

Capacities?

Two theoretical franmeworks are useful for considering the
guestion of whether or not transportation funding fornmnulas
result in fiscal capacity equalization. Wiile these two
frameworks may be considered independently, they are
conceptually Ilinked by the question of fiscal capacity
equal i zation. Table 5 summari zes three key aspects of the two

t heoretical franmeworks.

Table 5. Sunmary of Two Theoretical Franmeworks

Fr amewor k: (1) Existence of (2) Means of
Apporti onnment Appor ti onnment
Questi on: What is the VWhat is a fair
appropriate | evel of di stribution of
governnent to finance transportation
a transportation fundi ng by
progr anf centra
gover nnent s?
Topi c: Fi scal Equi val ence Pri nci pl ed
VS. Geogr aphi c
Fi scal Equali zation Redi stri buti on
Pol i cy Devol uti on Debates Formul a Fi ghts
Rel evance:

Each of the two frameworks may be summari zed by a single

guestion. The "existence" framework seeks to find a rationa
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public finance justification for the involvenent of central
governnments”™ in transportation funding in order to hel p answer
the question: Wat is the appropriate |evel of governnent to
finance a transportation progranf The "neans" franmework
accepts as a given the role of the central governnents in
transportation funding, and asks the question: Wat is a fair
di stribution of transportation funding by central governnents
anmong different |ocal geographic areas?

Theories that arise out of these two frameworks my be
considered from both a descriptive and a normative
per specti ve. The descriptive perspective seeks to explain
aspects of government policy that my be neasured and
observed. Alternatively, the normative perspective suggests
what form a governnment policy should take.

Bot h perspectives on the two frameworks are relevant to
this study. The descriptive perspective of the theories may
be tested enpirically. Such an enpirical test can lead to a

concl usi on regardi ng whether or not governnent policies shoul d

75

For this study, the term"central governnment" wll
refer to the level of governnment distributing funds, usually
the national or state governnent. The term "l oca
governnent” will refer to the | evel of governnent receiving
funds, usually the state or county governnent. This

term nology is used to avoid confusion between situations
where state governnents are distributors of funds and
situations where state governnments are recipients of funds.
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be altered. If an enpirical analysis (the test of the
descriptive perspective) shows that the policy is consistent
with a normative perspective, then there nmay not be a
justified need to alter the policy. However, if the test
of the descriptive perspective results in an enpirical finding
of inconsistency with the normative perspective, then there
are denonstrated grounds for altering the policy. The
normati ve perspective of these two theoretical frameworks is
thus related to current policy debates in transportation
finance, and is therefore relevant to policy analysts as well

as nore theoretically oriented observers.

3.1 Fiscal Equival ence versus Fiscal Equalization

The first framework is related to what may be called the
"devol ution debate"” in public policy. At both the federal and
state governnent |evels, an ongoing and earnest debate pits
proponents of devolution against opponents. Wiile the
specifics of the debate may vary, in general proponents of
devol ution argue that nore governnment prograns should be
financed and adm nistered at the |evel of governnent cl osest
to the citizenry, while opponents argue that there is a
legitimate need for the central (federal or state) governnent
to run prograns.

Proponents of devol ution argue for the federal governnent
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to relinquish program and fundi ng authority and devol ve such
authority to the states, and for state governnments to |ikew se
devol ve prograns to the local levels. |In the area of surface
transportation, the devolution debate takes the form of
whet her or not the federal governnent should "turn back”
authority for transportation program financing and
admini stration to the states.”™

The first theoretical framework asks the normative
guestion: Wat is the appropriate |level of governnent to
finance a transportation progran? Mre specifically, should
| ocal or central governnments finance transportation services?

One way of looking at this question is to ask onesel f whet her
there is reason for the problem of apportionnent as descri bed
in Chapter 1 to exist at all. Hence, the first framework
| ooks at the problem of apportionnent as a question of
exi stence.

In order to consider possible answers to the existence
framework's central question, one nust draw fromtwo conmonly
used pre-existing public finance principles. These two
principles are coomonly referred to as the "benefit principle”
and the "ability-to-pay principle".

The benefit principle suggests that the citizens who

* ACI R (1987)
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shoul d be taxed for a governnment service are those who woul d
directly benefit from the service. The benefit principle
provi des a theoretical basis for citizens to pay for a good
provided by the government in a manner analogous to how
citizens buy goods fromthe private market, such that citizens
pay for services in proportion to what they receive.

In contrast, the ability-to-pay principle suggests that
the citizens should be taxed for government services in
proportion to their ability to pay taxes. This principle is
consistent with argunments for progressive tax systens, where
hi gher incone individuals pay a greater absolute anount in
taxes than | ower incone individuals for equivalent |evels of
gover nment servi ces.

Applying the benefit principle in the general formto
guestions of geographic scope l|leads to one particular

n 77

principle called "fiscal equivalence. The principle of
fiscal equivalence states that there should be a "separate
governnmental institution for every collective good with a
uni que [geographical] boundary, so that there can be a match

bet ween those who receive the benefits of a collective good

" d'son (1969)

62



n 78

and those who pay for it.

® d'son (1969), p. 483
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Some of the inportant inplications of the principle of
fiscal equivalence are that the national governnment should
finance prograns that provide collective goods at the nationa
| evel, state governnents shoul d finance prograns that provide
collective benefits at the state |evel, and | ocal governnents
shoul d finance | ocal public goods.”

The principle of fiscal equivalence is sonetimes heard in
the political debate along the following lines: "Should an
elderly widow living on a fixed incone in a small town in
Nevada subsi di ze the construction of a highway in the suburbs
of New Jersey®?" The inplicit argunent of such a question is
that those taxpayers who are asked to pay for transportation

i nprovenents should see some benefit from such inprovenents.

 According to convention, the ternms "public goods" and
"col l ective goods" are used interchangeably.

® Nevada and New Jersey may be substituted for by sone

other state or district.
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The principle of fiscal equival ence does not provide a
justification for geographic redistribution of taxes by the
central governnent, and in fact it provides reason to think
that such a redistribution could lead to inefficient results.®

If the principle of fiscal equivalence were to provide an
adequat e descriptive theory for governnent policy, one would
not expect to find any geographic redistribution of tax
revenues by the central government, except in the provision of
a public good.*

As mght be expected, the ability-to-pay principle
suggests an arrangenent of financing responsibilities

different from that of the benefit principle. Wiile the

general benefit principle is consistent with the specific

81

Econom ¢ theory generally defines the term
inefficient as |l ess than pareto-optimal. In a pareto-
optimal situation, there is no possible reallocation of
goods such that sonme individual would be better off wthout
maki ng anot her individual worse off. The principle of
fiscal equival ence suggests that geographic redistribution
may lead to inefficient results because taxes nmay be
collected in one area to provide a service to a second area
where it does not result in utility gains. 1In such a case,
the service may be withdrawn fromthe second area (wthout a
|l oss of utility), and the taxes returned to the first area,
providing a net increase in efficiency. In other words,
geographic redistribution can | ead to wasteful spending.

® Public goods are those goods which provide benefits
both to individuals who do and to those who do not pay for
them As an alternative to geographic redistribution for
speci fic programs, one might expect purely redistributive
grants, such as general revenue sharing grants. However,
the history of the general revenues sharing program suggests
that such redistributive grants have not been sustai nable
over long periods of tine in the Anerican political system
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fiscal equivalence principle, the general ability-to-pay

principle is consistent with the specific principle of fisca

capacity equalization, or fiscal equalization. Although the

two principles are quite close in their wording, and m ght
easily be mstaken for one another, the neanings and the
inplications of the two are quite different. Table 6
highlights the inportant differences between the two
princi pl es.

The principle of fiscal equalization states that centra
governnents have a legitimte role to play in equalizing
fiscal capacities. Wthout central governnent invol venent,
| ocal governnments with high fiscal capacity coul d provide nmany
services at high levels to their residents. At the same tine,
| ocal governnents with low fiscal capacities would be nuch
nore limted in their ability to provide services, perhaps
even the nost basic services.

The principle of fiscal equalization suggests that the
central governnment should redistribute some tax revenues from
hi gh capacity areas to |ow capacity areas, thereby reducing
the existing disparities in fiscal capacities. The result
woul d be that citizens living in high fiscal capacity areas
pay nore in absolute taxes than citizens living in low fisca
capacity areas for equival ent services, and the residents of

di fferent geographical areas do not receive such governnent
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Tabl e 6. Fiscal Equival ence versus Fiscal Equalization

Specific CGener al Central Geogr aphi c
Principle Principle Governnment | Redi stribution
Rol e Expect ed?
Fi scal Benefit Limted No
Equi val ence
Fi scal Ability- Expansi ve Yes
Equal i zat i on t o- Pay

services in proportion to their tax contribution.®

Thus, the principle of fiscal equalization provides a
justification for geographic redistribution of tax revenues
from high capacity to |low capacity areas. Al t hough such
geographic redistribution could |ead to inefficiencies, the
general ability-to-pay principle suggests that geographic
redistribution to lower capacity areas results in a nore
equi tabl e distribution of governnent services. According to

proponents of the principle, fiscal capacity equalization can

® Some critics of the principle of fiscal capacity
equal i zati on argue that the residents of geographic areas
wi th high capacity governnment nmay or may not thensel ves be
weal t hy. However, residents of high capacity areas are
usual |y beneficiaries of |ocal governnent services provided
in such areas, while both poor and wealthy residents of |ow
capacity areas do not receive such benefits. This seens to
be particularly true with transportation services, which are
usual Iy location specific.
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lead to increased fairness, while fiscal equivalence
reinforces the favoritism that results from existing
disparities in fiscal capacities. |If one were to expect the
principle of fiscal wequalization to explain governnent
pol i ci es, one would expect to find sone geographic
redistribution fromhigh capacity areas to | ow capacity areas.

The first theoretical framework thus presents the two
conpeting principles of fiscal equivalence and fiscal
equal i zation as alternative explanations (or nornmative ideals)
for governnent financing policies. |If one were to attenpt to
answer the normative question, "What is the appropriate |eve
of government to finance a transportation progran?”, one woul d
need to choose between the two principles and exam ne the

enpirical data for consistency with the principle selected.™

1t is possible to answer the question differently
with regard to different governnment prograns. For exanpl e,
it seens reasonable that the central governnent shoul d seek
to provi de enough fiscal capacity to insure the provision of
a mnimal |evel of accessibility and nobility by all nmenbers
of society. Such a view would argue for enough fi scal
equalization for all |ocal governnments to provide
transportation services up to that |evel of service, but
woul d not provide justification for fiscal equalization
beyond that point. The difficulty, with this view, of
course, is knowi ng how nuch fiscal capacity is required to
provide the mnimal |evel of accessibility and mobility.
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This first theoretical framework nay be tested by
attenpting to answer the enpirical question: Does geographic
redi stribution and fiscal equalization actually occur? An
enpirical exam nation could lead to three possible results.
The three possible outcomes are graphically illustrated in
Fi gure 18.

First, geographic redistribution my not occur (Cutcone
#1) . In such a case, fiscal equalization would also not
occur, since geographic redistribution is a necessary
precondition to fiscal equalization. Second, both geographic
redistribution and fiscal equalization may occur (Qutcome #2).

Third and finally, the data may show that geographical
redi stribution does occur, but that fiscal equalization does
not occur (Qutcome #3). In this third case, taxes would be
redi stributed by the central governnment, but not in a manner
which redistributes funds from high capacity areas to |ow
capacity areas.”

Fi gure 18.

Chegr aphirstRedi gvssiblolt € on &nddFingcal Hduwatl | zageogr aphi c
redi stribution doesTioéeoPossi bivwuldt soggsst that the genera
benefit principle,

and in particular the principle of fiscal equivalence,

® This third outcome may result in a geographic
redi stribution froml|ow capacity areas to high capacity
areas, or it may show no discernible pattern relative to
fiscal capacity.
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satisfactorily explains governnent policy. Such a finding
could al so be described as a "neutral” finding, as opposed to
a finding of "progressive" or "regressive" redistribution of
tax revenues.

The second possi bl e findi ng, t hat geogr aphi c
redistribution does occur and that fiscal equalization
results, would support the conclusion that the ability-to-pay
principle better explains governnment policy. Such a finding
woul d be consistent with a "progressive" policy of taxation
and spending, in that taxes from high capacity areas woul d be
subsi di zi ng some of the services in |ow capacity areas.

The third possi bl e findi ng, t hat geogr aphi c
redi stribution does occur but fiscal equalization does not
result, could support the conclusions that neither the benefit
principle nor the ability-to-pay principle adequately explain
gover nnment policy, and perhaps would suggest t hat
inefficiencies are resulting. Such a finding nmay be descri bed
as "regressive" if it is found that |ower capacity areas are
subsi di zi ng the services provided to high capacity areas.®

It is essential to note that the principles discussed

thus far provide a justification for only two of the three

® The terns "progressive" and "regressive" taxation
have cone to carry normative inplications in combn usage.
The primary reason for using these terns in this study,
however, is not for their normative weight, but rather for
their descriptive power.
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possi bl e out cones. Proponents of the principle of fisca
equi val ence woul d argue that the first outcone |eads to both
efficiency and equity. Proponents of the principle of fiscal
equal i zati on woul d argue that the second outcone leads to a
hi gher degree of equity than the first.

Nei ther of the two principles, however, suggests that the
third result is the nost equitable. |In fact, proponents of
both principles would probably agree that the third outcome is
the |least -equitable outcone. According to the first
theoretical framework, then, the first and second outcones
could both arguably result in fairness, while the third
outcome would result in favoritism The character of the
favoriti smwoul d be determ ned by an assessnent of the pattern

of geographic redistribution.

3.2 Fairness as Principled Geographic Redistribution

Waile the first theoretical framework is concerned with
the question of whether the central governnent or | ocal
governnents should have responsibility for financing
transportation prograns, the second framework accepts as a
given the role of the central governnent in financing such
services. The principal question of the second framework is:

What constitutes a fair distribution of transportation

funding by a central governnent anong the different |oca
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areas?

This second framework is not concerned w th whether or
not the apportionnment problem should exist at all, but rather
with the neans by which apportionnent may be acconpli shed.
Hence this framework may be summari zed as a question of neans,
rat her than existence.

Just as the first theoretical framework was linked to
policy debates surrounding devol ution of central governnent
prograns, so too is the second franework related to
contenporary policy questions. The distribution of
transportation funding by central governnents is often
entangled in "forrmula fights,” or funding apportionnent
debates. ”

I n these debates, advocates of existing funding fornulas,
i ke Senator Moyni han in the case of the | STEA apportionnents,
often argue that the fornmulas in current usage are basically
fair to the different |ocal areas. Critics of existing
f ormul as, i ke Senator Met zenbaum argue that t he
apportionnment systemis unfair, and often propose changes in

the fornmula to reduce the inequity in the system

¥ Nat han (1987), Dilger (1982), AASHTO (1990), USGAO
(1986), USGAO (1990), USGAO (1992a), USGAO (1992b), USGAO
(1994a), USGAO (1994b), USGAO (1994c), USGAO (1995)
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One commonly articulated principle for a fair funding
formula is that the central governnment should apportion
spending in such a manner as to equalize the fiscal capacities
of local governnents.® A goal of equalizing the fiscal
capacities of different |ocal governnents may al so be stated
as reducing or narrowing disparities in fiscal capacity, since
producing snaller disparities between the higher and | ower
fiscal capacities of |ocal governnments results in nore equa

fiscal capacities.®

® See Reschovsky (1994), Qakland (1994), Ladd and
Yi nger (1994), Anderson (1994), Downes and Pogue (1994)
® In contrast, a funding formula which does not have an
equal i zi ng i npact may have the effect of increasing or
w dening disparities in fiscal capacities, or it may not
change the pattern of fiscal capacities to a discernible
ext ent.
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The principal argunment for equalizing fiscal capacities
is that it provides different |ocal governnents with a "nore
equal playing field" on which to make decisions regarding
spending levels.® A related argunent states that all |oca
governnents should have a m ninmum | evel of fiscal capacity in
order to provide adequate | evels of basic or essential public
services, and that equalizing grants provide a fiscal capacity
"floor" for all local governnents.™

The literature on equity in public school finance
suggests other rationales for fiscal equalization. Sone of
t hese argunents have focussed upon fairness to individuals,
rather than to governnents. Sone analysts of equity in public
school finance have argued for "locational neutrality".
Locational neutrality would exist in the case where "the taxes
t hat individuals bear to have a given | evel of public service

[not] depend on where they reside and engage in economc

® The principle that fairness in funding distribution
requires equalization of fiscal capacities of |ocal areas
arises fromthe public finance literature. The principle of
fiscal capacity equalization incorporates an inportant
public finance argunent: If different geographic areas have
different preferences for |levels of spending on particular
types of governnent prograns, central governnents shoul d not
dictate to | ocal areas what |evel of spending to have but
i nstead use inter-governnental grants to reduce disparities
in fiscal capacity. Fiscal capacity equalization would
increase the ability of all |ocal governnents to nake
i ndi vi dual programuatic spending choices that reflect their
varyi ng preferences.

* Yinger (1986), p. 332 has called this "categorical
equity".
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activities".®
One aut hor has advanced the concept of equity as a "fair

conpensati on" standard. According to this standard, no
citizen should be worse off sinply because he or she lives in
acity with high costs and/or |ow resources”. In other words,
t axpayers should expect to receive an equivalent |evel of
gover nment services for an equival ent burden of taxes.”
Wiile fiscal capacity equalization may have several
possi bl e notivations, fiscal capacity is only one of many
possi bl e neasures of the relative need of recipient areas for
formula funding, and fiscal equalization is only one of many
possible principles which may be wused for apportioning
gover nnment funds. Fi scal capacity equalization and other
needs- based principles seek to target funds to those |oca
areas which have the highest |evels of need. The genera
argunent for needs targeting is the seem ngly self-apparent

statenent that areas which have greater need should receive

nor e fundi ng.

> Downes and Pogue (1994), p. 55
* Yinger (1986), p. 332
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A nunber of studies have considered the question of
whet her funds distributed by a central governnent are targeted
t o geographic areas according to need.* An often unquestioned
assunption of nmany of these studies is that the particular
measure of need used in the study is the nobst appropriate
neasure.

In the process of exam ning  whet her f undi ng
apportionments are well-targeted to the needi est areas, past
studi es have descri bed which areas one woul d expect to need
nore funding and which areas one would expect to need |ess
funding. The definition of need that is used then suggests a
specific distributive principle for the apportionnent of

f undi ng.

* Dye (1990), pp. 112-114; Nathan et al (1975), pp. 82-
94; Rich (1991), pp. 29-49; Taylor (1991), pp. 85-92; Tayl or
(1994)
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This study will define a distributive principle as an
apportionment rule that invariably applies to all recipients
of funding and can be stated without identifying specific
geographic areas. Distributive principles thus defined woul d
incorporate the tw standards of equity public finance
econom sts comonly refer to as "horizontal equity" and
"vertical equity",” the definition is stated nore broadly as
to enconpass many kinds of distributive principles.

According to this definition, an apportionment rule that
explicitly calls for area "A" to receive ten percent of tota
funding would not fit the definition of a distributive
principle. On the other hand, an apportionnment rule would fit
the definition of a distributive principle when it states that
funding should be apportioned on the basis of total
popul ati on, regardl ess of whether or not it results in a ten

percent apportionnment of total funding to area "A".

95

Horizontal equity is commonly defined as an equal
treatment of equally situated individuals. Vertical equity
is commonly defined as an appropriate differential treatnent
of differently situated individuals.
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The main reason for using this definition is that under a
distributive principle, area "B'" would receive the sane anount
of funding as area "A" if the two areas had the same rel evant
characteristics (in this case, total population). However an
apportionment rule which does not "treat equals equally" could
distribute ten percent of total funds to area "A" and
distribute a different percent of total funds to area "B" even
when the two areas are equal in terns of their relevant
characteristics.”

This definition of a distributive principle is based upon
the Rawl sian ideal that principles of fairness should be
determ ned by parties in the "original position,” where "no
one knows his place in society".” This ideal is difficult to
reach in practice, however, even when all parties, in good
faith, attenpt to situate thenselves "behind a veil of
i gnorance" where they have no know edge of their particular
geographic location or any other description of their place in
society.®” The definition used here represents a practica
application of Raw s' ideal situation.

G ven that there are nultiple possible definitions and

*® The determ nation of what is a rel evant
characteristic nust be nade on a case-by-case basis.

 Rawl's (1971), p. 12
* Raw s (1971), p. 136
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nmeasures of funding needs, and nultiple possible distributive
principles, how does one objectively evaluate the fairness of
funding fornulas? One could select one principle, state a
rationale for using that principle, and assess the consi stency
of the funding distribution with the chosen principle. This
appears to be the nethod often wused in past funding
apportionnment studies. However, if one is reluctant to
externally inmpose a distributive principle upon an existing
program what principle is the nost appropriate one to use in
order to objectively assess the fairness of a funding formnula?

It is proposed here that an objective nmethod to eval uate
the fairness of an existing apportionnent systemis to assess
whet her the basis of apportionnent is consistent with a stated
justification for the spending. This assessnent conpares the
proponents' stated rationale for spending with the nethod of
apportioning the funding, using the rationale that the greater
the consistency between the justification and the
apportionment, the nore likely the possibility that the
spending will neet the declared goals of the program This

process of analysis will be called justification consistency

anal ysi s.

If justification consistency analysis finds little
consi stency between the basis of apportionment (the
di stributive principle) and the spending justification, then

the proponents of the spending either nust forsake their
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stated justification, or concede that the existing nmethod of
apportionment is less likely to nmeet the stated goals than
anot her apportionnment method which has a higher consistency
with the justification

Justification consistency analysis has at |east three
strengths. First, and nost inportantly, it relies upon the
internal consistency of the proponent's argunment.® Second,
this analysis provides a basis for inprovenent of funding
formul as since consistency with the distributive principle is
nmeasured in degrees rather than as an either/or proposition.
Third, the analysis may be used to illum nate hidden notives,
for the nethod of distributing funding nay give sone
indication as to the inplicit goals of a policy effort.

Justification consistency analysis is able to accommodat e
prograns that have nmultiple justifications in that it provides
a quantitative nmeans to neasure the relative enphasis of the
several justifications. For exanple, a spending programwth

two i ndependent justifications may have sixty percent of the

® 1t is inportant to note that the starting point of
the analysis is to understand the notivation of the prograns
advocates. Wile it is legitimte to have criticisns of the
stated justifications, the idea of justification consistency
analysis is to leave these cricitisns aside until the
analysis is conpleted. One advantage of this nethod of
analysis is that is provides for sonme conmon ground between
t he program proponents and the equity eval uators.
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funding apportioned in a manner consistent with the first
justification and forty percent of the funding apportioned to
be consistent wth the second justification, thereby
denonstrating the 60:40 priority given to the first
justification relative to the second.

While multiple possible justifications may be provided
for a given transportation funding program this study tests
the consistency of distributions with a single justification
in order to denonstrate the usefulness of the nethod of
justification consistency analysis. Future studies would be
needed to exani ne t he consi stency of alternative
justifications with actual funding apportionnents.

The justification consistency anal yses to be conducted in
this study conpare the apportionnment of funding with the
principle of fiscal capacity equalization. Transportation
spendi ng prograns at the central governnent |evel are often
justified as efforts to "assist |ess wealthy areas" or
"provide a mninmm |evel of transportation access to all
areas".

For exanple, FHWA Executive Director Richard D. Mrgan
stated in 1989, "In the absence of federal involvenent,
extrenme polarization of the transportation system would
prevail--a condition we cannot afford. Federal involvenent
assures equity in the distribution of resources and equity in

t he nunber of highways in the |less wealthy states which are
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necessary to neet the needs of interstate comerce."'”

Regar dl ess of which particular distributive principle and
which particular definition of need has been used, nost
previ ous studi es have asked the inportant enpirical question:

Are funding apportionnents distributed in a manner that is
consistent with a stated distributive principle? However, the
studi es undertaken to date often neglect an equally inportant
enpirical question which should precede these questions: How
much geographic redistribution results from the funding

f or mul a?

0 USGAO (1989), pp. 28
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It is essential to ask this question because centra
governments ultimtely depend upon the sane sources of tax
revenues as | ocal governnents, nanely the econom c assets and
transactions within their borders. Taxes collected by a
central governnment have an opportunity cost to |ocal
governments and | ocal taxpayers, since they represent revenues
whi ch coul d have been collected at the local |evel but were

101

not . In agreeing to have the central governnment |evy and
collect a particular tax, each of the |ocal governments is
relinquishing its opportunity to |levy the sane tax at the sane
rate on its share of the tax base and collect directly that
portion of taxes which the central governnent instead collects

fromthe | ocal area.
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The anpbunt of taxes which would be collected by

| ocal governnents will probably not be exactly the sane as
anmount collected by the central governnent fromthe | oca
area due to tax avoi dance and changes in consunption which
result fromincreased or decreased taxes. However, the
taxes collected fromthe | ocal area by the central
governnent do represent revenues taken out of the |ocal
econony which the | ocal governnent can not collect.
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For any analysis of the geographic inpacts of funding
formul as, the distribution of taxes collected by the central
gover nment conceptually may be consi dered the apportionnment of
t axes before central governnment intervention. The difference
between the distribution of tax revenues and the
apportionments of spendi ng represents a geographic
redi stribution of tax funds which shoul d have sone reasonabl e
logic to it. This geographic redistribution can represent a
first order estimate'™ of the opportunity cost of having
taxing and spendi ng take place at the central governnent |evel
rather than at the | ocal |evel.

It is inportant for residents and representatives of each
of the local areas to have know edge of the geographic
redi stribution which occurs as a result of central governnent
taxi ng and spendi ng. Their cooperation in a system where
taxes are collected by the central governnment suggests an
explicit or tacit agreenent that the geographic redistribution
whi ch actually occurs is desirable, or at |east acceptable.

The question of how nuch geographic redistribution occurs
takes into account the larger perspective on fairness in

funding fornulas, because it provides us with a baseline
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Cal cul ation of the true opportunity cost would be
much nore conpli cat ed.
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condition against which fairness and favoritism nmay be
assessed. In order to incorporate this |arger perspective,
one shoul d revise the question comonly posed in past studies:
"Are actual funding apportionnents distributed in a manner
which is consistent with a stated distributive principle?"
The revised question, which highlights the opportunity cost of
central governnent taxation and apportionnent, becones: "Do
f undi ng formul as result in principl ed geogr aphi c
redi stribution?"

This second framework does not ask whether the
apportionnment problem should exist at all, but rather accepts
the central government's role in financing, and asks by what
nmeans the funds shoul d be apportioned. The second theoretical
framewor k thus provides a second set of reasons for exam ning
geographic redistribution and fiscal capacity equalization in
transportation funding fornmnulas.

These reasons are directly related to the centra
guestion of what constitutes a fair distribution of funding.
It is inportant to exam ne geographic redistribution because
the situation before redistribution provides a baseline
agai nst which fairness may be eval uated. Since argunments
based upon fiscal equalization are often wused as a
justifications for central gover nnment f undi ng of
transportation, it is also inportant to know to what extent

apportionments of funding are in fact consistent with such a
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justification.

Wien a particular transportation funding formula is shown
to be consistent with fiscal capacity equalization (CQutcone
#2), it wll be concluded (for this study) that the formula
results in fairness, in that the resulting geographic
redistribution is consistent wth the particular distributive
principle used to justify transportati on spendi ng prograns.

When a particular transportation funding fornula i s shown
to be inconsistent with fiscal equalization (CQutconme #1 or
Qutconme #3), it will be concluded that the fornmula results in
favoritismrather than fairness. The nature of the favoritism
depends upon the pattern of geographic redistribution which is
enpirically denonstrated. |In other words, according to the
second framework, to be the beneficiary of favoritismis to
benefit from an unchanged inequality of fiscal capacities
(Qutcome #1) or to be the recipient of a redistribution of tax
revenues inconsistent wth the stated distributive principle

(Qut conme #3).
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Table 7. Fairness and Favoritism according to the
Two Theoretical Franeworks

Fr amewor k Fai r ness Favoritism
(1) Existence: Qutcone # 1
Fi scal Equi val ence Qut come #3
ver sus Qutcone # 2
Fi scal Equal i zation
(2) Means: Qutcone # 1
Pri nci pl ed Qutcone # 2
Geogr aphi c Qutcone # 3
Redi stri buti on

Table 7 conpares the determ nations of fairness and
favoritism according to the two franmeworks discussed. Note
that according to both franmeworks, Qutcone #2 is judged to
result in fairness and Qutcone #3 is judged to result in
favoritism  The appropriate judgenent regarding Qutconme #1
depends upon which of the two frameworks is used to assess the

result of the funding apportionment.

3.3 Previous Research on Fundi ng Apportionnents and Fi scal

Capacity Equali zation

A consi derabl e nunber of studi es have exam ned whet her

i ntergovernnental funding is distributed in a manner that
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equal i zes fiscal capacities.' Mst recent studies have found
that funding is not apportioned disproportionately to
governments with |ower fiscal capacity, although the degree of

fiscal equalization has changed over tine.
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This reviQM/oqits discussion of the literature on
school finance which is of considerable size.
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The ACIR reports that studies covering the 1940s found
little evidence that federal grants were distributed in
greater amounts to those states wth Ilower fiscal

4

capacities.™ Two studies in the 1960s, however, suggested
that federal grants began to show nore of an equalization

i mpact upon state fiscal capacities in the 1950s.'

v ACIR (1978), p. 216
" ACIR (1964), p. 63; Haskell (1962), p. 107
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Reviewing a series of studies fromthe 1970s and 1980s,
Dye concluded that the federal governnent did not distribute
nore aid to areas with lower fiscal capacity, although sone
state governments did do so.'™ Li kewi se, Peterson has
recently found a positive correlation between the fiscal
capacities of states and the anmount of federal grants
recei ved, denonstrating that high capacity states are nore
likely to receive nore per capita federal grants.

Researchers who have studied intergovernnmental fisca
relations froma conparative perspective have noted that while
some countries with federal systenms use intergovernnental
grants to equalize fiscal capacities anobng states or
provi nces, the United States systemis notable to the degree
that fiscal equalization is not a primary goal of
i nt ergover nment al apportionnents. ™

The principal effort of this study is to determne
whether or not fornula apportionnents of transportation
funding result in fiscal equalization. This effort
di stingui shes between the overall pattern of intergovernnental
apportionments and the constituent parts of that pattern.

Most previous studies have attenpted to assess the total

9 pye (1990), pp. 112-114
" Peterson (1995), pp. 135-136, 143-145
5 Bird (1986), pp. 166-167
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impact of all federal aid to states. Wiile the overall
pattern has thus been researched, the underlying fabric has
not been as cl osely exam ned.

I ndi vi dual sectors of governnent activity may vary in the
degree to which the grants do or do not act to reduce fiscal
capacity disparities. Thus it is worthwhile to conduct
sector-specific analyses in assessing the degree to which
fiscal capacity equalization actually occurs.

While two recent studies have found simlar patterns of
geographic redistribution for overall taxing and spending, '*
the overall pattern of apportionments may well hide
significant variation from sector to sector of government
activity. For exanple, Peterson's analysis found that high
capacity states received nore in per capita federal grants for
"devel opnental " prograns than | ow capacity states, but less in
per capita federal grants for "redistributive" prograns than
| ow capacity states.'™ This suggests that in some sectors
fiscal equalization may result from federal government
apportionments while in other sectors fiscal equalization may

not result.

99 ACIR (1990), Mbynihan (1992)
"% Peterson (1995), pp. 135-136
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Wil e past studies show that total federal grants are
generally not used to equalize state fiscal capacities, it is
uncl ear whether or not federal funds for transportation in
particular are distributed in such a way as to equalize state
fiscal capacities. Haskell suggested in a 1962 study that the
federal -aid highway programresulted in sonme equalization of

1

fiscal capacity.™ Likew se, Dales found in 1976 that higher

per capita anmounts of federal funds for transportation were
distributed to states with lower total fiscal capacity.'
However, Peterson recently found that devel opnental prograns,
including transportation, distributed nore spending to high

capacity states. '

" askel | (1962), p. 107
"? Dal es (1976), p. 29
" Peterson (1995), pp. 143-144
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One possi bl e explanation for the difference in findings
may be that different measures of fiscal capacity were used.
Wil e Haskell and Dales used per capita income (PCl) to
nmeasure fiscal capacity, Peterson used the representative tax
system (RTS)."™ The particular neasure of fiscal capacity
used may have an inportant inpact on the outconme of a study.
In an attenpt to reconcile the conflicting findings of past
studies, this study assesses the inpact of transportation
funding formulas on fiscal capacity disparities using both PC
and RTS neasures of broad-based state fiscal capacity. In
addition, the study wll assess the inpacts of funding
apportionments using benefit-based neasures of transportation-
related fiscal capacity which have not been used in past

st udi es.

" Haskel | (1962), p. 106; Dales (1976), p. 29;
Pet erson (1995), p. 202
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CHAPTER 4.
THREE CASE STUDI ES OF TRANSPORTATI ON FUNDI NG FORMULAS

This study considers the geographi cal i npact  of
transportation formula funding that is distributed fromthe
federal governnent to state governnments and fromCalifornia's
state governnment to its county governments. The research wll
consi der case studies of the apportionnment of three of the
| argest sources of funding for surface transportation funding
in the country. Table 8 sunmarizes the inportant aspects of

the three case studies.

Table 8. Sunmary of Three Case Studies

Type of Nane of Type(s) of
Case Apporti onnment Fund Transportation
Pr ogr ans
(D Federal to Feder al H ghway and
State H ghway Trust Transi t
Fund
(2) State to St at e H ghway Predom nantly
Count y Account H ghway
(3) State to Local Predom nantly
County Transportation Transi t
Fund (LTF)
The first case study will exam ne the intergovernnent al

apportionment of funds fromthe Federal H ghway Trust Fund to

the fifty states. Chapter 1 showed that of all the federa
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grant prograns for transportation, the H ghway Pl anning and
Construction Program receives the |argest anount of total
funding. This program has been historically funded out of the
Federal Hi ghway Trust Fund, which is financed out of notor
fuel s taxes and other transportation related taxes and fees.
In addition, sone federal transit prograns have al so been
funded out of the same Trust Fund. The first case study wl|
exam ne the fiscal capacity inpact of fornula apportionnents
fromthe Federal Hi ghway Trust Fund.

Many states also finance their highway prograns through
transportation-related taxes and fees held in state highway
trust funds. The second case study wll exani ne
i ntragover nment al apportionnents of state funding for hi ghways
in California, the state with the |argest population in the
nati on and one of the nost extensive highway systens in the
country. The largest amount of direct state spending for
transportation has historically been devoted to highway
pl anning and construction. In the case of California,
transportation-related taxes, including the state notor fuels
taxes, are held in and distributed from the State H ghway
Account . The second case study wll examne the fiscal
capacity inpact of formula apportionnents from California's
State H ghway Account.

The third case study wll examne intergovernnental

apportionnments of California state's spending to counties for
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public transit. As the nobst populous state in the nation

California state governnent provides grant assistance to the
nost extensive system of public transportation in the nation.
The major source of state funding of local transit is the
Transportation Devel opnent Act's (TDA) Local Transportation
Fund (LTF). The third case will exam ne the fiscal capacity
inmpact resulting from the California's TDA/LTF s funding

f or mul a.

4.1 Federal H ghway Trust Fund Apporti onnents

In the Anerican federalist system of governnent, state
governments fund and adm nister many governnental prograns
wi t hout funding or nmandate fromthe national government. In
the area of surface transportation, state governnents own and
have responsibility for maintenance of nost hi ghways. At the
sane tine, however, the federal governnent has nade a
tremendous investnent in financing the construction of the
Interstate H ghway System and ot her federal-aid hi ghways. One
m ght ask then, why the federal governnent has not |left
responsibility for financing public roads entirely to the
i ndi vidual states to be funded by gasoline taxes and other
revenue sources at the state |evel.

A comon justification for the federal governnent's

participation in highway financing is that needs arise to
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fulfill national goals which cannot be nmet at the state |evel.
Historically, the tw goals of national defense and
i nterstate conmerce have provi ded constitutionally-sanctioned
justifications for national transportation prograns.™ A
national system of Interstate and Defense H ghways has thus
been justified by argunents that such a system of highways
pronotes both a strong national defense and vibrant interstate
comer ce. *°
Econom c theory commonly uses national defense as an
exanpl e of a public good which provide general benefits to the
residents of all fifty states. In theory, the level of
benefit to the residents of the various states froma strong
nati onal defense does not vary with the apportionnment of funds
whi ch each state receives, but rather with the overall [|eve
of national defense. |If the sole purpose of the Interstate
H ghway Systemwere to provide for national defense, then one
m ght argue that the nost appropriate nethod of apportioning
funds anong the states would be the apportionnent which

results in the highest |evel of national defense. | f sone
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See Kooney (1969) for an illum nating discussion of
the original debates over federal participation in road
construction.

"® See FHWA (1983) for one possible nethodol ogy for
nmeasuring the contribution to national defense and
interstate commerce which interstate segnents provide.
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states' highways contribute to the overall |evel of nationa
defense to a greater degree than other states highways, such
states shoul d receive nore federal funds to provide access and
mobility for national defense purposes.

Simlarly, the level of benefits which each state
receives from interstate conmerce may not be directly
proportional to the mleage of highways which are built within
each state. I nstead, the level of benefits states receive
frominterstate conmerce may depend upon the total |evel of
interstate commerce carried by the Interstate H ghway system
as a whol e. For exanple, highways which provide access to
deep water port facilities provide a critical link in a system
of interstate conmmerce, a link which could potentially raise
the level of comrercial benefits to all fifty states. As a
result, some coastal states may justifiably receive nore
funding than other states in order to build and maintain
hi ghways whi ch provide access to international ports.

Congress has historically recognized the national
pur poses notivating the construction of the Interstate H ghway
System and the general benefits it provides to the fifty
states. As a result, federal funds for the construction of
the Interstate H ghway System have been apportioned fromthe
federal highway trust fund to the fifty states in proportion

to the estimated costs necessary to conplete each state's
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portion of the Interstate System™ This nmethod of
apportioni ng highway funds recogni zed that though sone "donor"
states woul d provide a di sproportionate anount of gasoline tax
and ot her benefit-based tax funds toward construction of the
Interstate H ghway System all fifty states would receive
general benefits fromthe conpletion of the system

As the conpletion of the construction of the Interstate
H ghway System neared, a critical question that has been
raised in public debates is what national purpose or purposes
federal surface transportation prograns should serve in the
future. Once a national purpose for a federal transportation
program has been identified, the ideal method of apportionnent
may be one which would result in the highest |evel of general
benefits to the residents of all states. In any conparison
bet ween two proposed net hods of apportionnent, one which | eads
to a higher level of general benefits to the states than the
other, the preferred nmethod of apportionnent would be the one

which results in the highest |evel of general benefits.

"7 23 U.S.C. 104(Db) (5) (A
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For exanple, Congress has in the past determ ned that
mai nt enance of the Interstate H ghway System serves a nati onal
purpose in continuing to serve the goals of providing for a
national defense and pronoting interstate commerce. As a
result, the Interstate "4R' Mintenance program has
apportioned funds on the basis of Interstate systemextent, as
nmeasured in lane mles, and usage, as neasured in vehicle
mles traveled (VM. Despite sone disagreenent over the
appropriate weighting of the two factors, the general benefits
that all states receive from having a well-nmaintained
Interstate H ghway System have been recognized by the
Congr ess.

The fornmula for apportionment of Interstate Miintenance
program funds resulted 1in sonme states receiving a
di sproportionate share of apportionnents relative to their
Hi ghway Trust Fund paynents in a given year. However, all
fifty states receive the general benefits of national defense
and interstate commerce through the naintenance of the

Interstate H ghway System ™

H8 EHWA (1983), pp. V-5 - IV-7
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In a tel ephone conversation, AASHTO Executive
Director Francois (March 27, 1996) reports that sone states,
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in the absence of the federal Interstate M ntenance
program were prepared to close one | ane of sonme segnents of
the Interstate H ghway System Such cl osings woul d have
removed the passing | ane fromsonme segnents of the system
potentially reduci ng such segnents' capacity for interstate
conmmer ce.
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At a critical juncture in the consideration of the
I nternodal Surface Transportation Efficiency Act of 1991
(1 STEA), the conference conmittee responsible for crafting the
final legislation faced the difficult task of reconciling two
alternative proposals for apportioning H ghway Trust Fund
authorizations anmong the fifty states. The House of
Representatives had approved a fornul a-based apportionnment
system-including factors for diesel fuel consunption,
popul ation, and vehicle mles traveled--while the Senate
version of the bill had specified a fixed percentage of funds
for each state, approximately equal to the percentage
apportionment of federal transportation funds each state had
received during the five year period 1987-1991."

Mich conference comm ttee debate over the fairness of
fundi ng apportionnents focussed on the concerns of "donor"
states. "Donor" states are those states which contribute a
share of gasoline tax and other tax paynments to the H ghway
Trust Fund greater than the share of apportionnents they
receive from the Trust Fund. Bet ween 1956 and 1991, the
period of construction of the Interstate H ghway System a
mnority of the fifty states have been historic "donor"
st at es, indicating that the ratio of their t ot al
apportionments from the H ghway Trust Fund to their total

paynents into the H ghway Trust Fund have been less than 1:1.

" CQ (1991), pp. 3273, 3372-73, 3447-3448, 3518-22
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According to the Federal H ghway Adm nistration (FHW), the

ratio of cunul ative apportionnents to cunul ative paynents has

been less than 1:1 for a total of fourteen states, with five

of the fourteen having a cumul ative ratio of |ess than 9:10.

! Larson (1991), p. 50. The nine states with a ratio
bet ween 9:10 and 10: 10 are Arkansas, California, Florida,
Georgia, Mchigan, Mssouri, New Jersey, Chio, and South
Carolina. The five states with a ratio less than 9:10 are
| ndi ana, North Carolina, Oklahoma, Texas, and W sconsi n.
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The concerns of "donor" states led to negotiations in the
conference conmmttee over the percentage return each state
woul d receive from the H ghway Trust Fund, and resulted in
efforts to guarantee states a specific mnimumrate of return.

"Donor" state representatives were not satisfied wth
requirenments included in 1982 | egislation which had guarant eed
states an 85 percent return on Trust Fund paynents. |n order
to win the support of sone "donor" states' representatives for
| STEA, the final 1991 legislation raised the guaranteed rate
of return to 90 percent for all states.'™

The resulting | egislation guaranteed a mninmumreturn to
all states, but did not cap the nmaxi mum return states m ght
receive fromthe trust fund. Wile |ISTEA effectively put a
"floor" on the anmount of geographic redistribution of tax
revenues that mght occur, it did not place an explicit
"ceiling" on the amount of funding that mght be redistributed
to any given state.”™ Nor did the legislation explicitly
specify the nature of the redistribution that would occur
For exanple, |STEA did not explicitly state a goal of fiscal

equal i zati on

2 CQ (1991), pp. 3447, 3522
" The guarantee of mininmumreturns does place an
inplicit ceiling on the maxi mumreturn states nay receive,
since the total amount of funds that are subject to possible
geographic redistribution are |limted.
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One goals of this study is to suggest an answer to the
guestion of which states have gained the greatest return from
federal highway trust fund apportionnments. While all fifty
states may receive at |least 90 percent of their trust fund
contributions back, which states have received nore in
apportionments than they contribute in paynments? Wat pattern
of geographic redistribution has resulted? 1Is the resulting

pattern of redistribution consistent with fiscal equalization?

4.2 California' s H ghway Apportionnent Fornul a

Article XIX of California' s state constitution |ays the
legal framework for the collection and distribution of
benefit-based tax revenues dedicated to transportation
i nprovenents. One inportant section of Article Xl X gives the
state legislature explicit responsibility for the "equitable,
geographical, and jurisdictional distribution” of revenues
from motor fuel taxes and vehicular licensing fees. In the
section discussing revenue allocation, the state constitution
reads:

Any future statutory revisions shall provide for

the allocation of these revenues...in a nmanner

whi ch gi ves equal consi derati on to t he

transportation needs of all areas of the state and
all segnents of the popul ation...™

¥ California State Constitution, Article Xl X, Section
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The second case study anal yzes the extent to which the
California state | egi sl ature currently neet s its
constitutional responsibility of providing for an equitable
distribution of funds for the inprovenent of the state
transportati on system by exam ning whether or not the pattern
of funding apportionments results in geographic redistribution
and fiscal capacity equalization.

Al t hough there are a nunmber of transportation spending
prograns funded by the state governnment in California, the
majority of the expenditures related to the inprovenent of the
state transportati on system have historically come out of the
State Hi ghway Account, which receives nbost of its revenues
from state and federal notor fuels and other benefit-based
taxes.™ In 1991, a total of $ 1.59 billion was apportioned
from the State Hi ghway Account, nostly for capita

i mprovenents to hi ghways and transit.'

' Pozdena (1995), pp. 4-7, 13
25 CDOT (1993), p. 72
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The California legislature nost recently revised the
system of apportioning State H ghway Account funds during the
1982 legislative session. The state Departnent of
Transportation has been distributing funding according to the
requirements of the | aw since the 1983-1984 fiscal year. Two
aspects of the current system are relevant to the analysis
whi ch foll ows. First, the North-South split governs the
relative distribution of highway account funds between forty-
five northern counties and thirteen southern counties.™
Second, the County Mninuns requirenent establishes the
m ni mum anmount of funding to be apportioned to each of
California's fifty-eight counties.

The California |egislature first established the North-
South split as part of the 1927 Breed Act. Figure 19 presents
a mp of California's fifty-eight counties showing the
di vision between the northern and southern counties. The
original distribution provided forty-five northern counties
with 53.5% percent of state expenditures from the State
H ghway Account and thirteen southern counties with 46.5%
The Breed Act's North-South division of funds was based upon
the distribution of primary and secondary hi ghway m | eage in
the two parts of the state. 1n 1947, the |legislature passed

the Collier-Burns Act, reducing the proportion of spending the
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See Appendix 7 for a listing of the specific
counties in the two regions of the state.
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north received to 45% and increasing the southern share to
55% The legislature also altered the rationale for the
di vision of funds, basing the revised apportionnents on the
popul ation in the two parts of the state rather than on the

hi ghway ni | eage. '

28 CTC (1988), p. |-33
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The current Barnes-MI|s-Walsh forrmula for the North-
South split was enacted in 1970, increasing the southern share

?*  Consi st ent

to 60% and decreasing the northern share to 40%
with the Collier-Burns split, each region's share of the
state's total population was used as the basis for the current
distribution of spending. ™ Such a popul ati on-based
distribution is consistent with an egalitarian rational e that
each person living in the state, regardless of county of
resi dence, should have an equal opportunity to benefit from
i nprovenents to the state transportati on system

Wil e the North-South split governs the apportionnment of
all State Hi ghway Account funds, the County M ninuns
requirenent applies to only a portion of the funding
apportioned fromthe State H ghway Account. Currently, the
County Mnimuns fornula applies to seventy percent of the
total expenditures from the State H ghway Account. The
| egi sl ature has given the California Transportati on Conm ssion
the discretion to direct the remaining thirty percent of
spending to the counties it chooses, subject to the

constraints of the North-South split. Table 9 shows the
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California Streets and H ghways Code, Section 188
"% CTC (1988), p. 1-33
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apportionnments to the northern counties and the southern
counties in ternms of the share of spending that is apportioned
under the County Mnimuns requirenent and the share of

spending that is apportioned on a discretionary basis.

Tabl e 9. Shares of California H ghway Account Fundi ng
According to Manner of Apportionnment

Regi on County M nimum | Di scretionary Shar e of
of State Apporti onnent Apporti onnent Tot al
Spendi ng
Nort hern 28% 12% 40%
Sout hern 42% 18% 60%
State Tot al 70% 30% 100%

County M ninmuns were first established by the |egislature
in the 1947 Collier-Burns Act, which used an adm ni stratively-
determ ned "needs-based" fornula, known as the Mayo Fornul a,
to determine the mnimmlevel of spending to be apportioned
to each county for a fifteen year period from 1947 to 1963.
In 1961, the legislature replaced the Mayo Fornmula wth
anot her "needs-based" fornula which apportioned the funds to
the twelve admnistrative districts of the state Departnent of
Transportation rather than to the fifty-eight counties. The
county mninuns continued to exist only to the extent that
each county was guaranteed at least four mllion dollars in

spendi ng each year, a relatively | ow m ni mum when conpared to
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overall annual expenditures exceeding five hundred mllion

dol | ars. ™

¥ CTC (1988), p. |-34

111



The current County M ninuns formula, which was enacted in
1982, calls for 70 percent of total State H ghway Account
expenditures over nmulti-year periods to be apportioned anong
the fifty-eight counties.™ The fornula distributes 75
percent of applicable spending on the basis of population and
distributes the remaining 25 percent on the basis of state
hi ghway centerline mleage. These distributions are
calculated after the North-South split has apportioned the
total anmount of spending between the two parts of the state. '™

Tabl e 10 shows the regional shares of county m ni num spendi ng

di stributed according to the popul ation and m | eage factors.

Tabl e 10. Regi onal Shares of County M ni mum
Apportionnents

Popul ati on St at e Hi ghway
Regi on Based M | eage Based Tot al
Apporti onnment Apporti onnent
Nor t her n 30% 10% 40%
Sout hern 45% 15% 60%
State Tot al 75% 25% 100%

The two aspects of California' s existing apportionnment
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The period of time covered by the County M ni nuns
has recently changed froma four-year period to a five-year
peri od.

" California Streets and H ghways Code, Section 188. 8.
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systemutilize different types of formulas to distribute funds
anong different geographic areas. The North-South split,
while attenpting to distribute spending on the basis of
popul ation, establishes a fixed 60 percent to 40 percent
di vision of funding. This apportionnent does not change over
time™ as the population distribution changes, but instead
retains a funding apportionnent based on the 1970 popul ation
distribution. Such a fixed apportionnment does not describe a
distributive principle as defined in Chapter 3, since it
requi res an assignnent of funding percentages to specifically
named geographi c areas.

One result of the fixed fornula is that the egalitarian
rationale for the population based distribution dimnishes
over time, since only those persons who were resident in the
state in 1970 were counted in the division of the spending
between the northern and the southern counties. Additiona
residents whose presence may change the population
distribution after 1970 do not influence the spending
distribution, and are arguably "less equal"” than those

residents who lived in the state as of 1970.
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The only nmeans by which such a fixed formula nay be
changed is new | egi sl ati on specifying the change.
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In contrast to the North-South split's fixed
apportionment, the County Mninmuns requirenment results in a
distributive principle based upon current popul ation and state
hi ghway m | eage. As the distributions of population and state
hi ghway m | eage change over time, the fornula automatically
adjusts the proportion of spending to be apportioned to the
various counties. In practice, the popul ation adjustnents are
made every ten years on the basis of the decennial federa
census of population,™ and the state highway mileage
adjustnments are nade every two years on the basis of
i nformation provi ded by t he state Depar t ment of
Transportation. ™

The anal yses for this second case study seek to exam ne
the ongoing pattern of geographic redistribution resulting
from the North-South split and the County M ninuns

requirenent. From year to year, the distribution of tota
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Some m ght argue that rapid changes in popul ation
may not be fully incorporated into the distribution of
county m ni muns since popul ati on adjustnents are nade every
ten years instead of nore often. However, since the
decenni al census is the only one hundred percent census of
popul ation currently undertaken by an official governnent
agency, adjusting the fornula results on the basis of non-
census popul ation data would require use of population

esti mates based upon either projections of growh or surveys
| ess than one hundred percent sanpl es.

® The data is provided by the CDOT Division of
Programm ng. The adjustnents in the distribution of state
hi ghway m | eage are nade every two years in tandemwth
changes to the biennial State Transportation |nprovenent
Plan (STIP).
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spending from the State H ghway Account varies. Wiile 70
percent of the funds are consistently apportioned each year to
the fifty-eight counties according to the County M ninuns
formula, year-to-year discretionary distribution of the
remai ni ng 30 percent of funds can vary significantly. As a
result, the analyses for this case study only exam ne the
geographic redistribution of County M nimum funds.

The current forrmula for apportioning County M ninmum funds
among California's fifty-eight counties is a two-factor
formula, with a 75 percent weighting for county popul ati on and
a 25 percent weighting for state highway centerline mleage.
The distributional outconme of the funding apportionment
depends upon three inportant aspects of the fornula: (1)
underlying principles, (2) factor weightings, and (3) specific
nmeasur es. Table 11 summarizes these three dinensions of

California s highway apportionnent fornmnula.

Tabl e 11. Three D nensions of Apportionnent Fornula
for State H ghway Account

(1) Under | yi ng (a) Egalitarian
Pri nci pl es: (b) Qutcone-Oiented
(2) Fact or Wei ghti ng: (a) 75% Popul ation
(b) 25% M | eage
(3) Speci fic Measure: (a) Total Popul ation
(b) State Hi ghway
Centerline Mles

First, the principles underlying the apportionnment are
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what primarily influences the distributional outcone. 1In the
case of the County M ninuns, the |egislature has conprom sed
bet ween two conpeting principles--an egalitarian principle and
an out put-based principle--in establishing the apportionnent.
These two principles are put into practice by using formula
factors for county popul ation and for state highway mleage in
each county.

The legislature has produced a fornmula which is
consistent with the follow ng reasoning: Seventy-five percent
of spending is distributed according to an egalitarian
popul ation basis consistent with the North-South split.
Twenty-five percent of spending is distributed according to an
out cone-oriented basis which is consistent with the view that
counties should receive nore spending if they have nore state
hi ghway m|eage, regardless of the level of population
residing in the county.™

The outcome-oriented rationale is reasonable if the need
for spending in each county is related to the anmobunt of state
hi ghway mleage in the county, as would be the case if the
spendi ng was used for the purpose of maintaining the state
hi ghways. On the other hand, if spending distributed on the
basis of state highway m | eage was used for the construction

of new rail transit facilities, then there mght not be a

" See Appendix 8 for nore discussion of alternative
di stributive principles.
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clear relationship between the purpose of the spending and the

princi pl e governi ng the apportionment.

Second, the relative weighting between the two factors
significantly influences the outcone. G ven the 75 percent
and 25 percent weightings in the County M ninuns formula, the
popul ation factor is weighted three tines nore heavily than
the state highway factor. The weighting of the two factors is
i nportant because the distribution of population anong the
counties differs fromthe distribution of state highway m | es.

Figure 20 shows that very few of the fifty-eight counties
have the sane percentage share of the total popul ation as they

have of the total state highway m | eage. The straight |ine of

117



proportionality drawn in Figure 20 represents points where
counties would be indifferent between a popul ation-based
apportionment and a highway mleage-based apportionnent.
Since very few of the fifty-eight data points representing
each of the counties fall exactly on the line, the relative
wei ghting of the two factors changes the anount of funding
al nost all of the counties would receive.

Those counties represented by data points falling further
fromthe line of proportionality are affected to a greater
degree by the relative weighting of the two factors than those
counties represented by data points Iying closer to the |ine.

The fact that California's fifty-eight counties fall on both
sides of the Iine indicate that some counties would benefit
froma greater weighting toward popul ati on while others woul d
benefit froma greater weighting toward state hi ghway m | eage.

Third and finally, the specific measures used for each
formula factor influences the distributional outcone to sone
extent. The appropriate neasure of popul ation is not subject
to nmuch debate, since there appears to be a general consensus
t hat the decenni al census conducted by the federal governnent
provides the nost accurate measure of county popul ation. ™
However, a consensus on the nost appropriate nmeasure of state

hi ghway m | eage may not be so easy to reach. The |egislature
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The accuracy of federal census figures is not
wi t hout controversy. For exanple, see Washi ngton Post
(1996) .
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has chosen to neasure state highway mleage on the basis of
centerline highway mles--the nunber of roadway m | es measured
along the centerline or nmedian of all state highways
constructed within each county's borders.

Some mght disagree with the decision of the state
| egislature, and argue that a nore appropriate neasure of
state highway m | eage would be Iane mles, since a four |ane
hi ghway represents nore roadway capacity and may require nore
expenditures to maintain than a two | ane highway. This study
will not attenpt to make a determ nation about which neasure
is nore appropriate. It is inportant to note, however, that
the nmeasure chosen does neke sone difference for the

di stri butional outcone.

If all of California's state highways were two-I|ane
roads, the particular neasure chosen would not nake a
difference, since each county would have a share of tota
centerline mles equal to its share of total lane mles
Table 12 shows the actual distribution of state highway
centerline mleage conpared to the nunber of |anes, show ng
simply that nore than one-third thirty of state highway

centerline mleage consists of roads with four or nore | anes.
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Table 12. State H ghway Centerline M| eage by Nunber

of Lanes
Nunber of Lanes Nunber of % of Tot al
Centerline Mles Centerline Mles
1-3 9, 495 63%
4 or nore 5,676 37%
Total s 15,171 100%

Source: CDOT (1993), p. 78

Figure 21 conpares the distribution of centerline mleage
and |l ane mleage for all fifty-eight counties, and shows that
the ratio between the two neasures varies significantly. Most
counties have a ratio close to the | ower boundary of 2 |anes
mles per centerline mle. However, sonme counties have a
significantly higher ratio, approaching an upper boundary of

8:1, representing eight lane mles per centerline mle.
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Tabl e 13 shows that a total of nine counties have a ratio
of lane mles to centerline mles greater than 4:1. These
nine counties would see the greatest increase in County
Mninmunms funding if the state funding fornula were to use the
| ane m | e neasure rather than the centerline mle nmeasure.

The nine counties wth the highest lane mle to
centerline mle ratio are also the nine counties in the state
with the highest population density, as shown in the |ast
colum of Table 13. Thus, the neasure of state highway
m | eage chosen results in a differential distributional
outcone for counties with high population density than for
counties with | ower popul ation density. This finding is one

indication that the |ess densely populated counties in
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California may benefit from the existing apportionnents
formula for County Mnimumfunds to a greater extent than the
nore densely popul ated counti es.

G ven our under standing of California's highway
apportionment forrmula, what is the relationship between the
geogr aphi c redi stribution of State Hi ghway Account
apportionments and the fiscal capacities of California's

counties? Are State H ghway Account funds geographically

redistributed in such a manner as to narrow or wden the

di sparities in county fiscal capacities? 1|s California's

Tabl e 13. Counties with H ghest Ratios of Lane M es
to Centerline Mles
Lane Cent er - Lane Popul ati on
County Ml es l'ine M | eage Density
Centerlin M | eage Rank
e
M | eage
San 6.91 33 228 1
Franci sco
O ange 6. 59 246 1620 2
Los 5. 80 893 5179 3
Angel es
Al aneda 5. 56 207 1150 4
Contra 4. 80 114 547 7
Cost a
Sant a 4.71 252 1188 6
Clara
San Di ego 4.58 597 2733 9
San Mat eo 4. 30 203 917 5
Sacr anment o 4.24 224 949 8

Data from 1993. Source: California Departnment of
Transportation, Division of H ghway System I nformation



system of financing highway inprovenents geographically
progressive--redistributing frommnore wealthy counties to | ess
weal t hy counties--or geographically regressive--redistributing

fromless wealthy counties to nore wealthy counties?

4.3 California's Transit Apportionnent Fornul a

The state of California' s principal program for the
fundi ng of public transportati on has been authorized under the
Transportation Devel opnment Act (TDA), with the | argest share
of TDA funding dedicated to the Local Transportation Fund
(LTF) program In fiscal year 1989-90, the TDA/LTF program
apportioned nore than $700 mllion to California's fifty-eight
counties, primarily for t he f undi ng of public
transportation. ™

Under the LTF program the state of California levies a
one-quarter of one percent general sales tax and apportions
the revenues received anong the fifty-eight county
governments. The state legislature, in providing for the LTF
program also specified the apportionnment fornula governing

the distribution of funds.

9 CDOT (1991), p. 188. In sone counties, the LTF
funds may al so be used for |ocal roads.
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Each year, the LTF funds are apportioned to the counties
in proportion to the anmpunt of sales tax revenues received
from each county. This "return to source" apportionnment
results in each county's receiving in state transit assistance
an anmount approxi mtely equal to what it would have received
if it had levied a | ocal general sales tax at the rate of one-
quarter of one percent.

G ven t he | egi sl ativel y-prescribed met hod of
apportionment, one mght ask whether the LTF represents a
state or local tax. 1In a previous study, Taylor found that
the state legislature went to great lengths to give the
inpression that the sales tax was a local tax, with each
county governnent given the authority to vote to approve the
measur e. However, the choice that each county faced was
bet ween accepting all sales tax revenues from the state
i ncluding those fromthe LTF program or declining to accept
any sales tax revenues. The end result of the "choice" was
thus predeterm ned, and all fifty-eight county governnents

0

approved the LTF programin their jurisdiction * Since the
specifics of the LTF program where determined by the state
| egi sl ature rather than by the county governnents, for al

purposes the LTF program represents a state governnent

" Tayl or (1991), p. 87
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program

Since the TDA/LTF program is a state financed program
apportioning transit assistance to California s fifty-eight
counties, one mght ask the same questions that were asked
regarding the two other case studies. Are tax revenues
geographically redistributed fromone county to another? Does
the funding apportionnent result in fiscal capacity
equal i zation? These are the questions that the next two

chapters address.
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CHAPTER 5.
GEOGRAPHI C REDI STRI BUTI ON RESULTI NG FROM
TRANSPORTATI ON FUNDI NG FORMULAS

The question of fiscal capacity equalization has been
placed within the context of two conceptual frameworks in
Chapter 3. Wthin both frameworks, the question of whether or
not fiscal equalization results from the apportionnent of
transportation funding formul as depends in |arge part upon the
answer to the question of whether or not geographic
redi stribution of tax revenues occurs.

At both the federal and state |evels of governnent, tax
revenues from gasoline and other notor vehicle rel ated taxes
are often dedicated solely to highways and other
transportation spending prograns. These taxes are often
described as "user fees", in the sense that the consunmers who
ultimately pay the taxes, who presumably drive or ride in
not or vehicles, benefit fromthe inprovenents to the hi ghways
paid for by the tax revenues. Thus, the "users" of the
hi ghways are being charged a "fee" in the form of taxes.

However, the link between the benefits received by the
users and the taxes paid by the user is often quite weak. For
this reason, the Congressional Budget O fice has categorized

gasoline taxes not as "user fees,” but rather as "benefit-
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based t axes One inportant result of the weak |ink between
the taxes paid and the benefits received is the geographic
redi stribution of gasoline tax revenues. Anong the fifty
states, the taxes paid into the Federal H ghway Trust Fund are
not all spent in the states from which they originated.
Simlarly, within California and other states, the revenues
from gasoline taxes paid by the residents of one county are
not all spent on transportation inprovenents which directly
benefit the residents of that county.

A review of the literature sunmarized in Chapter 3
highlights a need to better wunderstand the role that
geographic redistribution plays in nediating between fundi ng
apportionments and fiscal capacities. Mst previous studies
have not consider whether or not funding apportionnents result
i n geographic redistribution. As a result, their findings
that funds are not well targeted toward | ocal governnents with
low fiscal capacities my be open to tw different

i nterpretations.

“I Schick (1995), p. 106
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One might interpret the evidence to suggest that high
capacity states receive disproportionately nore in federal
grants because they are the sources of nore federal taxes.'
Anot her possible interpretation, however, 1is that high
capacity states are receiving disproportionately nore in
federal grants while paying disproportionately less in federa
taxes. This second interpretation would have significantly
different inplications towards the question of fairness than
the first.

Reconciling these two alternative interpretations is
anal ogous to asking whether taxation of individuals is
progressive, regressive, or neutral. Wile the evidence from
past studies may indicate that the federal intergovernnental
grant system is not progressive, it does not necessarily
answer the question of whether the entire systemof taxing and
spending is progressive, neutral, or regressive. In the
process of nmaking this determ nation, one nust consider the
net geographic redistribution resulting from central

governnent taxing and apportionnment.

5.1 Aggreqate Patterns of Geoqraphic Redistribution

"2 Peterson (1995), p. 143
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Annual studi es conducted by the office of Senator Daniel
Patri ck Moyni han have f ocussed on t he geogr aphi c
redi stribution of tax revenues between the state of New York
and the other states in the union resulting from federa
governnent expenditures. These are probably the nost notable
studies which have taken both tax paynents and funding
apportionments into account, and calculated the resulting
degree of net geographic redistribution. ™

Past reports by t he Advi sory Conmm ssi on on
| nt ergovernment al Rel ati ons and Myni han descri be the overal
pattern of geographic redistribution of tax revenues.'™
Figure 22 illustrates the pattern of geographic redistribution
during fiscal years 1989 and 1990, as calculated by the ACIR

During the two-year period, twenty of the fifty states had a
net outflow of federal funds, while thirty states had a net
inflow The twenty states with the greatest net outfl ow were
concentrated in the Northeast, Geat Lakes, and Pacific Coast
regions. 1In contrast, nost of the states with a net inflow of

funds were concentrated in the Southeast and Western regions.

" Moyni han (1992). The Moyni han studies use the term
"bal ance of paynments” in place of "geographic
redi stribution”.

" ACIR (1990), p. 9; Mynihan (1992), pp. 13-43
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Moyni han found al nost identical results when conducting
an anal ysis of geographic redistribution for fiscal year 1991.
As Figure 23 shows, twenty states had a net negative "bal ance
of paynents" and thirty states had a net positive "bal ance of
paynent s". The geographic pattern of redistribution was
al nost exactly the sanme as those found by the ACIR during the
previous two fiscal years, wth net deficit states
concentrated in the Northeast, G eat Lakes, and Pacific Coast
regions, and the net surplus states concentrated in the

Sout heast and Western regions.
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The di scussions in Chapter 3 suggest that the aggregate
pattern of fiscal equalization may conceal differences in the
patterns of fiscal equalization within particular sectors of
governnment activity. Li kewi se, the aggregate pattern of
geographic redistribution denonstrated by the ACIR and
Moyni han studies may well hide a great variety of patterns of
geographic redistribution in individual sectors.

The remai nder of this chapter attenpts to determ ne the
pattern of geographic redistribution of tax revenues for the
three case studies of governnment funding in the transportation
sect or. In two of the three case studies, some geographic
redi stribution results. However, in the third case, no

geographic redistribution results.
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First, the apportionnents fromthe Federal H ghway Trust
Fund result in a geographic redistribution from the nore
popul ous states to the |ess popul ous states. Second, the
apportionments from the California State H ghway Account
result in a geographic redistribution fromthe nore densely
popul ated counties to the |ess densely popul ated counties.
Finally, the apportionnments from the California TDA LTF
transit assistance program do not result in any geographic

redi stribution.

5.2 Redistribution from Mire Popul ous to Less Popul ous States

For fiscal year 1991, approximately one in seven dollars,
or 14 percent of the total federal highway trust fund
apportionnents were geographically redistributed. ™ As
illustrated in Figure 24, twenty states were net recipients of
t he geographic redistribution, while thirty states were net

donors in the geographic redistribution. ™

145

Thi s percentage was cal cul ated by the author using
dissimlarity index analysis. The result is consistent with
the existing federal legislation, which at the tinme called
for an 85 percent mnimumreturn fromthe Federal Hi ghway
Trust Fund to all states.

" Larson (1991), p. 50
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A conparison of Figures 22 and 23, which illustrates the
aggregate pattern of geographic redistribution, with Figure
24, whi ch illustrates t hat pattern of geogr aphi c
redistribution fromthe Federal H ghway Trust Fund, show t hat
the patterns are not identical. Wiile states in the Geat
Lakes and Pacific Coast regions are net donors in all three
cases, many of the states in the Northeast are net recipients
of transportation funds although in the aggregate they are net
donors. \While Western region states are net recipients both
in aggregate and for transportation prograns in particular,
the status of many Southeastern states is different in the
general and specific cases. |n aggregate, nany Sout heastern

states are net recipients, but relative to the Federal H ghway
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Trust Fund, they are net donors.

If we define the "nost popul ous” group of states as being
those twenty-five states with the |argest total population,
and the "least populous” group as being those twenty-five
states with the smallest total popul ation, the general pattern
of geographic redistribution is one where tax revenues
coll ected fromthe nore popul ous states are redistributed to
| ess popul ous states. Table 14 shows that five tinmes as many
nor e popul ous states are donor states rather than recipients
of geographic redistribution. Nearly twice as many |ess

popul ous states are recipient rather than donor states.'

Tabl e 14. Redistribution of Federal H ghway Trust

Funds
St at es Donor Reci pi ent Tot al
Mor e Popul ous 21 (84% 4 (16% 25 (100%
Less Popul ous 9 (36% 16 (64% 25 (100%
Tot al 30 (60% 20 (40% 50 (100%

“" The Chi Square Test shows that the popul ation group
variable is statistically significant at the 0.01 | evel, or
the 99 percent confidence |evel.
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Li near regression analysis also finds that geographic
redistribution is negatively correlated with state popul ati on.
Figure 25 shows that for every million person increase in
state popul ati on, the net geographic redistribution for that
state decreases by roughly $10.36 nmillion. However, the fifty
state analysis also indicates that only 18 percent of the
variation in net geographic redistribution is accounted for by

the variation in state popul ation. ™

'R = 0.18, X Coefficient = -10.36. This and all
ot her linear regression analyses omt the D strict of
Colunbia as a data point. The District of Colunbia is often
om tted because of the District's unusual situation where it
the state and | ocal governnent coincide and where the
federal government plays a disproportionate influence upon
| ocal governnment finances.
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The changes in state popul ati on account for the changes
in net geographic redistribution to a nuch hi gher degree when
three data outliers are renoved.™ Figure 26 displays a
regression analysis with forty-seven states which indicates
that variation in state popul ation explains fully 65 percent
of variation in net redistribution. Each increase of one
mllion in state population is correlated with a decrease of

$12.94 million in net redistribution. ™

149

The three outliers are Massachusetts, Connecti cut,
and New York states. There may be valid explanations for
the existence of the outliers not considered here. The
maj or effort here is to understand the general pattern anong
t he states.

¥ X Coefficient = - 12.94, R = 0.65. G ven the
correl ation between total state popul ati on and net
geographi c redistribution, one m ght hypothesize that funds
are being redistributed fromthe nore urbani zed states to
the | ess urbanized states. However, |inear regression
anal yses show that net geographic redistribution is not well
correlated with popul ation density (R = 0.19), total urban
popul ation (R = 0.14), or percentage urban population (R =
. 008).
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The principle of fiscal capacity equalization may provide
a potential justification for the negative correlation that
was found to exist between geographic redistribution and state
popul ati on. However, fiscal equalization justifies the
redistribution to states with smaller population if and only
if state popul ation and state fiscal capacity are positively
correl at ed.

Yet |inear regression analyses indicate that state fisca
capacity is not positively correlated with state popul ati on.
The nost popul ous states do not as a rul e have higher fiscal
capacities, and the |east populous states do not generally
have the |owest fiscal capacities. This appears to be the

case whet her one uses broad-based neasures of fiscal capacity
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such as Per Capita Income (PCl) or the Representative Tax
System (RTS), or whether one uses benefit-based tax capacity
nmeasures related to the notor fuels sales tax (M-ST), the
not or vehicle operator's licensing tax (MOLT), or the notor
vehicle registration tax (MVRT). Since state popul ation and
state fiscal capacity are not positively correlated, the
principle of fiscal capacity does not appear to provide a
justification for the redistribution of trust fund revenues
from states with larger population to states with smaller
popul ati on. Chapter 6 wll address the fiscal capacity

i npacts of the geographic redistribution nore directly.
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5.3 Redistribution from Densely Populated to Sparsely

Popul at ed Counti es

In the previous section, the apportionnent of funds from
the Federal H ghway Trust Fund was found to result in a
geographic redistribution fromthe nost popul ous states to the
| ess popul ous st at es. Does the same pattern of geographic
redistribution apply to the apportionnent of California's
state highway funds?

In FY 1991, roughly 11 percent, or one in nine dollars,
of total State H ghway Account funds were geographically
redi stributed from one county to another in California. O
the roughly $1.59 billion dollars in State H ghway Account

1

funds apportioned that vyear,™ approximately $122 nillion

dollars of County M ninum funds were redistributed from one

2

county to another.™ This redistribution of tax revenues to
sone extent represents a geographical cross-subsidy, where the

t axpayers of one county pay for highway inprovenents which

L CDOT (1993), p. 72

2 $1.59 billion * 70%* 11% == $122 nillion
70% = percentage of total funds distributed under the
county m ni muns formul a.
11% = percentage of county m ni muns funds which are
redi stributed geographically.
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primarily benefit the residents of another county.™

153

The anal yses in this second case study show the
pattern of geographical redistribution by estimating the
anount of benefit-based tax revenues that are attributable
to each of California' s fifty-eight counties and conparing
the distribution to the apportionnment of County M ninmum
funds fromthe State H ghway Account. The estimate of the
source of tax revenues uses gasoline taxes, the revenue
source which provides the |argest share of the funding, as a
proxy for all revenues which are deposited in the State

H ghway Account. While the estinmate does not provide an
conpletely accurate result, it does provide enough
information to describe the overall pattern and the order of
magni tude of the redistribution.
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In the case of California' s highway funding formulas,
Figures 27 and 28 show that the apportionnment of State H ghway
Account funds also results in a clear pattern of
redistribution relative to total county popul ation. However,
whet her using either the sal es-based estinmate (Figure 27) or
t he consunption-based estimte (Figure 28), sonme of the nore
popul ous counties are net "donors" and sone are net

n 154

"recipients. Li kew se, the |ess populous counties fall
into both categories as net "donors" and net "recipients". As
aresult, it is not entirely accurate to state that funds are
generally redistributed fromthe nost populous to the | east
popul ous counti es.

In contrast, Figures 29 and 30 indicate that County
M ni mum funds are generally redistributed fromcounties with

hi gh population density to counties with |ow population

density. This patterns appears using either the sal es-based
estimates (Figure 29) or the consunption-based estimates
(Figure 30) of gasoline taxes paid. Using either estimte,
the counties with higher popul ation density are generally net
donor counties, and the counties with | ower popul ation density

are net recipient counties.
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See Chapter 2 for an explanation of the two
estimates of county gasoline consunption.
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As with county-by-county conparisons, quintile analysis
al so denonstrates that State H ghway Account funds are being
geographically redistributed fromdensely popul ated counties
to sparsely popul ated counties. As Table 15 shows, the first
quintile--those counties with the highest popul ation density--
receives a |lower share of county mninmum funds than it
provi des in gasoline taxes, using either of the two possible
estimates. By contrast, the four other quintiles receive a
greater share of funding than the share they provide in

gasol i ne taxes.

Table 15. Quintiles' Share of Apportionnments and Taxes
Pai d
Quintile % Shar e % Shar e % Shar e
Apportionnents Gas Sal es Gas

Consuned
1st 57. 0% 67.1% 68. 8%
2nd 17. 1% 16. 8% 15. 4%
3rd 16. 3% 12. 6% 11. 7%
4t h 5.2% 2. 5% 2. 8%
5th 4. 4% 1. 0% 1.3%
Total s 100. 0% 100. 0% 100. 0%

Source: Cal cul ati ons by author based on data from CSBE
(1991), p. 3; CDOT (1994), Figure 19; and CDOT (1993)

When conparing the ratio of the share of apportionnents
to the share of gas taxes paid, Table 16 shows that the first

quintile has a "return" on taxes of |ess than one, while the
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four other quintiles each has a "return" on taxes greater than
unity. The trend indicates that the "return" increases as
the population density decreases, using either of the two
possi bl e neasures of taxes paid.

In other words, for every dollar of taxes paid by the
nost densely popul ated counties (those in the first quintile),
approximately eighty-three to eighty-five cents is returned
as fundi ng apportionnments. In contrast, the |east densely
popul ated counties receive roughly three to four dollars in

funding for each dollar in taxes paid.

Table 16. Return on Taxes Paid

Quintile % Apportionnents % Apportionnents
of Counti es % Gas Sal es % Gas Consuned
1st 0. 85 0. 83
2nd 1.02 1.11
3rd 1.30 1.39
4t h 2.06 1.82
5t h 4. 38 3.51

5.4 No CGeographic Redistribution of California Transit Ad
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Whi | e apportionnents fromboth the Federal H ghway Trust
Fund and the California State H ghway Account result in sone
geographic redistribution of tax revenues, the state
apportionnments for transit under California' s Transportation
Devel opnment Act (TDA)/Local Transportation Fund (LTF) do not
result in any geographic redistribution.

The reason for this |lack of geographic redistribution is
the TDA/LTF programis funding fornula, which provides for a
"return to source" apportionnent. This result may be
described as a "neutral” result, since it produces neither a
progressive nor a regressive systemof tax revenue collection
and fundi ng apportionment. The apportionnent neither w dens
nor narrows the inequalities in the pattern of fiscal
capaciti es. In fact, it has no inpact at all on fiscal
capaci ti es.

Since there is no geographic redistribution, it is clear
that no fiscal equalization results. The apportionnment
formula for California's primary transit assistance program
t hus produces an exanple of Qutconme #1, as illustrated in
Figure 18 of Chapter 3.

In summary, the anal yses of this chapter have shown that
transportation funding formulas may or nmay not result in
geographic redistribution. In tw of the cases, geographic
redistribution does result, while in the third case, no

geographic redistribution results.
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The fornula apportionments fromthe Federal H ghway Trust
Fund in FY 1991 resulted in a pattern of geographic
redi stribution where sone of the taxes from nost popul ous
states paid for transportation-related expenditures in the
| east popul ous states. Meanwhile, the fornula apportionnents
from the County Mninmunms portion of the California State
H ghway Account resulted in a pattern of redistribution from
the nost densely populated counties to the |east densely
popul ated counti es. Whether or not these patterns of
redistribution are consistent with fiscal equalization renains

to be determned in the next chapter.
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CHAPTER 6.
FI SCAL EQUALI ZATI ON RESULTI NG FROM
TRANSPORTATI ON FUNDI NG FORMULAS

Having determined the degree and the pattern of
geographic redistribution of tax revenues resulting in the
three case studies of transportation funding fornmulas Chapter
5, this chapter now turns to the study's central question: Do
transportation funding formulas result in fiscal capacity
equal i zati on?

Drawi ng upon the two theoretical frameworks described in
Chapter 3, this question takes on |arger significance because
of its inmpact upon two inportant related questions. First,
what is the appropriate level of governnent to finance a
transportation progran? Second, what is a fair distribution
of transportation funding by central governnments anong
different |ocal geographic areas?

As the first framework described, if fiscal equalization
is found to occur, then its existence nmay provide
justification for the role the central governnent plays in
financing transportation prograns. If, on the other hand,
fiscal equalization is found to not occur, then one critical
justification for the role of the central government my be
called into question.

As the second framework described, if fiscal equalization
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is found to occur, then it may be argued that the funding
apportionnment is fair in the sense that it is consistent with
the distributive principle of fiscal equalization. If fiscal
equal i zation is not found to occur, then it may be argued t hat
the funding apportionnent is unfair in that it is inconsistent
with this principle, which has been stated as a justification

for governnent transportation prograns.

6.1 Fiscal Egualization and the Federal Governnent as Centra

Gover nnent

The conpletion of the Interstate H ghway System and the
recent designation of the National H ghway System have
recently provided the context in which an inportant question
has been asked: Should a central governnent (in this case, the
federal governnent) play a large role or a small role in the
funding of transportation prograns?

Prior to the passage of |ISTEA in 1991, the federal-aid
hi ghway system consisted of a total of 853,826 miles.”™ The
Nati onal System of Interstate and Defense Hi ghways, commonly
known as the Interstate System consisted of 45,280 mles,

maki ng up about five percent of the total federal-aid system

%5 USDOC (1993), p. 612
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The 1991 | STEA | egi sl ation, passed by Congress and signed
by President Bush,™ authorized the designation of the
Nat i onal H ghway System (NHS) and required that a m ni mrum of
67,440 mles be included in the system®™ The NHS | egi sl ation
that was signed into law in 1995 designated a total of 160, 955

mles™

to be included in the National H ghway System
including 93,515 mles not explicitly required by the |STEA
| egislation. Sone anal ysts of the NHS | egislation have rai sed
the inmportant question of whether or not there is sufficient
justification for federal involvenent in a national highway
system of this magnitude. ™

Sone observers have argued for a smaller role, suggesting
that the federal governnent "turn back"” funding and authority

for all non-Interstate highways to the states.™ In such a

scenario, federal transportation-related taxes would be
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The | STEA | egi sl ati on was perhaps the nost
significant piece of donestic legislation to be signed into
law in the last two years of the Bush presidency.

“" Lipford (1994), p. 6

*® Public Roads (1996), p. 29

% Lipford (1994), p. 32
% ACIR (1987), p. 2
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reduced and authority for federal transportation prograns
woul d be devolved to the states. The remaining federal role
would remain concentrated on nmaintaining the interstate
hi ghway system

In contrast with such proposals for "turnback” of federal
transportation prograns, a nunber of arguments nmay be put
forward to justify a continued or expanded federal role in
surface transportation. One of the nost conpelling argunents
is that of fiscal equalization. In 1989, FHWA Executive

Director Richard D. Mrgan argued for the federal role in

surface transportation on the basis of equity. "In the
absence of federal involvenent,”™ Mrgan stated," extrene
pol ari zation of the transportation system would prevail--a
condition we cannot afford. Federal involvenent assures

equity in the distribution of resources and equity in the
nunber of highways in the less wealthy states which are
necessary to neet the needs of interstate comerce."”™ The
Executive Director of the Anerican Association of State
Hi ghway and Transportation Oficials (AASHTO has suggested
the sanme justification for a federal role, that federal
gover nment i nvol venment provi des assistance to the | ess wealthy

st at es. **

1 USGAO (1989), p. 28
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Tel ephone conversation with Francis Francois,
Executive Director of AASHTO. (March 27, 1996)
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Wil e the fiscal equalization argunment is not new, it is
uncl ear whether or not the federal highway trust fund
apportionments actually do result in fiscal equalization. A
recent study by Senator Myni han, clains that prior to | STEA,
New York state provided nore in transportation-rel ated taxes
than it received in federal apportionnents fromtransportation

3

prograns.™ |f the Mynihan study is correct, the study nmay
support the contention that fiscal equalization is in fact
occurring, since New York is one of the wealthiest states in
t he union, according to per capita incone (PCl) neasures.
Review of FHWA data seens to indicate, however, that
Moyni han's claimis incorrect. In FY 1991, New York state
paid $729 nmllion into H ghway Trust Fund and received
apportionments totaling $805 million. For fiscal years 1957-
1991, *** New York state paid $11.9 trillion into trust fund and
received $14.3 trillion.™ Thus, New York was in FY 1991 and

historically has been a net "recipient” state rather than a

' Moyni han (1992), p. ix.

" The period 1957-1991 represents the life of the
Interstate H ghway programprior to the passage of | STEA

' Larson (1991), p. 50
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"donor" state.'™ This data, which shows that New York state
is a beneficiary of geographic redistribution, suggests that
fiscal equalization may not be occurring.

Fi scal capacity equalization is probably one of the nost
conpelling justifications for a continued (and perhaps
enhanced) federal role in the financing of surface
transportation prograns. The analyses in this chapter attenpt
to answer the question of whether or not apportionnments of
transportation funding from the have resulted in fiscal
equalization. This determ nation is based upon a conparison
of the patterns of geographic redistribution described in
Chapter 5 and the patterns of fiscal capacity disparities
descri bed in Chapter 2.

A conparison between the data presented in Tables 17 and
18 illustrates the general approach taken in the anal yses
which follow Prelimnary analysis of recent data as shown in
Tabl e 17 suggests that five of the states with the highest
rati o of apportionnents to paynents fromthe Federal Hi ghway
Trust Fund in fiscal year 1991 tend to have hi gher broad-based
fiscal capacities as nmeasured in terns of per capita incone

(PCl) and the representative tax system (RTS). |In contrast,
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It may be the case that Myni han's concl usi on was
based upon cal cul ati ons i ncluding transportati on prograns
whi ch are funded out of non-Trust fund revenues as well as
H ghway Trust Fund revenues. Moyni han does not specify what
data the conclusion is based upon.
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five of the states with the lowest ratio of trust fund returns
tend to have | ower broad-based fiscal capacities. It appears
that the nore wealthy states receive a higher return fromthe
federal government on their tax paynents than the | ess wealthy
st at es. The data in Table 17 thus suggests that Federal
Hi ghway Trust Fund apportionnents do not act to equalize

br oad- based fiscal capacities.

Tabl e 17. Conparison of Selected States' H ghway Trust
Fund Return and Broad-Based Fiscal Capacity, FY 1991

State H ghway Trust PCl Capacity RTS
Fund Return | ndex (2) Capacity
(1) I ndex (3)
Hawai i 4. 04 111 146
Al aska 3.86 110 178
Rhode 2.93 101 89
| sl and
Connecti cut 2.58 136 130
Ver nont 2.32 94 105
Nort h 0.78 88 93
Carolina
Gkl ahoma 0.78 81 87
| ndi ana 0.77 90 90
W sconsin 0.77 94 90
Texas 0.73 90 97

Sources: Larson (1991), p. 50; ACIR (1993) p. 20

Not es: (1) Apportionments/Paynments, US Total = 0.98
(2) US Total = 100
(3) US Total = 100

152



However, the data presented in Table 18 shows the
opposite pattern when benefit-based fiscal capacity is
considered. The states with the highest trust fund returns
had sone of the |owest benefit-based fiscal capacities, as
measured in terns of nmotor fuels tax (MFST) fiscal capacity
and notor vehicle operators' |icense tax (MOLT) fiscal
capacity. In contrast, the states with the | owest trust fund
returns had sone of the highest benefit-based fiscal
capaci ti es. Here it appears that the less wealthy states
receive a higher trust fund return than the nore wealthy
states, when benefit-based nmeasures are used. The data in
Tabl e 18 suggests that federal trust fund apportionnments do

equal i ze benefit-based fiscal capacities.
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Tabl e 18. Conparison of Selected States' H ghway Trust
Fund Return and Benefit-Based Fiscal Capacity, FY 1991

State H ghway Trust MFST MVOLT
Fund Return Capacity Capacity
(1) | ndex (2) I ndex (3)
Hawai i 4. 04 70 92
Al aska 3. 86 93 83
Rhode 1 sl and 2.93 77 101
Connecti cut 2.58 88 100
Ver nont 2.32 113 109
North 0.78 109 101
Carol i na
&l ahonma 0.78 120 107
| ndi ana 0.77 116 92
W sconsi n 0.77 99 102
Texas 0.73 109 97
Sources: Larson (1991), p. 50; ACIR (1993) pp. 81, 91
Not es: (1) Apportionments/Paynments, US Total = 0.98

(2) US Total = 100

(3) US Total = 100
The data in the two tables seemto suggest that, at |east
for the federal case, there nmay be evidence for a finding of
fiscal equalization™ or for a finding of no fiscal
equal i zation.™ Do transportation apportionments result in
fiscal equalization or not? Does the conclusion depend upon

the particular neasure of fiscal capacity used? These are the

guestions which this chapter attenpts to answer.
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Qutconme #2 as illustrated in Figure 18 of Chapter 3.

168

Qutcone #3 as illustrated in Figure 18 of Chapter 3.
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6.2 A Regressive Redistribution of Federal Trust Fund

Apportionnments

The previous chapter showed that the pattern of
geographic redistribution of funds from the Federal H ghway
Trust Fund was one in which tax revenues were being
redi stributed from nore populous states to |ess popul ous
states. The anal yses al so found that state popul ati on was not
correlated with fiscal capacity. |If state population is not
positively correlated with fiscal capacity, then what is the
i npact of the geographic redistribution upon fiscal capacity
disparities? Does the redistribution result in "nore wealthy"
states assisting "less wealthy" states? Is the result a
progressive or regressive redistribution of funding?

Three of the measures of fiscal capacity considered in
this study are correlated with net redistribution per capita,
to differing degrees.'™ Table 19 summarizes the results of
the correlation anal yses.

The strongest correlation arises for RIS capacity.

Figure 31 shows that net redistribution per capita is

169

Usi ng sone benefit-based neasures, no clear pattern
of correlation appears. The notor vehicle registration
(MVRT) fiscal capacity index and the notor vehicle
operators' license (MVOLT) fiscal capacity index, two
benefit-based neasures of fiscal capacity, are neither
positively nor negatively correlated with redistribution per
capita
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Tabl e 19. Summary of Fisca

Capacity Correlations with

Net Redistribution per Capita, Federal H ghway Trust
Fund
Fi scal Capacity RTS PCl MFST
Measur e
% of Vari ati on 47% 13% 3.2%
Account ed for
(R)
Strength of Strong Weak Very
Associ ati on Weak
Change in
Redi stri bution +1. 55 +1. 06 -0. 39
_Change in
Fi scal Capacity
(X Coefficient)
Fi scal Capacity No No Yes
Equal i zati on?
Nat ur e of Regressive | Regressiv Progr essi ve
Redi stri bution e

positively correlated with RTS fiscal capacity. The R is

0.47, indicating that 47 percent of the variation in one

variable is accounted for by variation in the other.
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Confirm ng the hypothesis that was suggested by the data
in Table 17, the x coefficient is positive 1.55, indicating
that an increase of ten wunit in RIS fiscal capacity is
correlated with an increase of $15.50 in net redistribution
per capita. The positive correlation shows that |ower
capacity states are nore likely to be net donors and higher
capacity states are nore likely to be net recipients. The
i mpact of redistribution upon the pattern of RTS fiscal
capacities is to increase disparities and therefore w den
inequalities anong states of broad-based fiscal capacity.
Using the RTS neasure of broad-based fiscal capacity, the
geographic redistribution of federal highway trust funds may

be descri bed as being regressive.
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The PCI neasure of fiscal capacity and the MFST neasure
of tax capacity are only weakly correlated with the net
redi stribution per capita. Figure 32 shows that the PC
measure has a small but positive correlation™ with

redi stribution per capita.

O R = 0.13, X Coefficient = 1.06
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In contrast, there is a and negative correlation'
between the notor fuels sales tax (M-ST) capacity index and
the net redistribution per capita. However, since the
correlation coefficient is so small, the evidence as shown in
Figure 33 provides only small support for the hypothesis
suggested by the data in Table 18, that the pattern of
geographic redistribution does result in sonme fisca
equal i zati on, when benefit-based fiscal capacity neasures are

used.

Using the two broad-based neasures of fiscal capacity,

"R = 0.032, X Coefficient = -0.39
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the best evidence shows that the redistribution of federa

hi ghway trust fund revenues may be described as regressive,

resulting in nore per capita net redistribution to nore
wealthy states than to | ess wealthy states. The snmall, but
positive correlation between PC fiscal capacity and
redi stribution per capita is consistent with the |larger and
positive correlation between RIS fiscal capacity and
redi stribution per capita.

However, using the benefit-based neasures of tax
capacity, the findings are |less clear. The notor vehicle
registrations tax capacity (MVRT) and the notor vehicle
operators' license tax (MCOLT) capacity have neither a
positive nor a negative correlation with redistribution per
capi ta. Using the nmotor fuels sales tax (M-ST) capacity
measure, regression analysis provides weak evidence that the

redi stributions may be described as progressive, in that a

hi gher capacity to raise revenues fromtaxes on notor fuels is
somewhat correlated with a lower net redistribution per
capi ta.

In summary, the regression analyses provide relatively
good evi dence that the redistribution of Federal H ghway Trust
Fund revenues is regressive, particularly when the RTS neasure
of broad-based fiscal capacity is used. The evidence with
regard to benefit-based tax capacity does not strongly support

a finding of progressivity or regressivity.
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6.3 A Progressive Redistribution of State H ghway Account

Funds

Chapter 2 showed that the quintiles of California's
counties with higher popul ation density had hi gher broad-based
fiscal capacity, but |ower benefit-based fiscal capacity, than
the quintiles with |ower population density. G ven the
evidence fromthe Chapter 5 that the nore densely popul ated
quintiles of counties were having their tax dollars
redi stributed to the | ess densely popul ated areas, one would
expect to find that fiscal capacity equalization results when
usi ng broad-based neasures of fiscal capacity and that fisca
equalization does not result when wusing benefit-based
measur es. ‘" Table 20 summarizes the findings from the

regressi on anal yses.
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Note that this is the opposite expectation of that
regarding the first case study on federal apportionnents.
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Tabl e 20. Sunmmary of Fiscal Capacity Correlations with
Net Redistribution per Capita, State H ghway Account

Fi scal Capacity GST PCl MFST
Measur e
% of Vari ation 35% (a) 57% 73%
Accounted for (b) 27%
(R)
Strength of Weak (a) Moder at e Strong
Associ ati on (b) Weak
Change in
Redi stri buti on -2 (a) +6 +3
(b) -1
Change in Fisca
Capacity
(X Coefficient)
Fi scal Capacity Yes (a) Yes No
Equal i zati on? (b) No
Nat ur e of Progr essi ve (a) Regr essi ve
Redi stri buti on Regr essi ve

(B)

Progressi ve

County by county anal ysis appears to support the latter
expect ations regardi ng benefit-based fiscal capacity. Figure
34 shows what one woul d expect, that the apportionnent of
State H ghway Account funds does not result in fiscal capacity
equal i zati on when neasured relative to the benefit-based
measure, using consunption-based estimates of taxes paid.
I nstead, the scattergramshows that the higher a county's rate
of gasoline consunption per capita, the greater its share of

3

fundi ng per capita.”™ This results in a regressive pattern of

" R = 0.73, X Coefficient = 0.53
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geographic redistribution. Figure 35, using the sal es-based
estimates of taxes paid, does not indicate as a clear a
pattern as Figure 34, but it does not show evidence of
progressivity.™ Thus, there does not seem to be positive
evidence of fiscal equalization using either estimte of

gasol i ne taxes paid.

However, it would not be accurate to conclude that
regressive redistribution takes place, because the net
reci pients of the geographic redistribution fall at both the
upper and | ower ends of the fiscal capacity distribution. As
a result, State H ghway Account funds are being redistributed
to some low capacity counties and to some high capacity

counti es.

" R = 0.32, X Coefficient = 0.69
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Turning to the broad-based neasures of fiscal capacity,
t he picture becones nore conplicated. Figures 36 and 37 show
what we mght expect--a general pattern of progressivity
relative to the general sales tax (GST), with three sparsely
popul ated counties represented by outlying data points.'”
Figures 38 and 39 show that the pattern of redistribution
(renmoving the three outliers) is one where a sonme fisca

capacity equalization results.'™

When consi deri ng broad-based fiscal capacity in terns of
per capita income (PCl), the question of progressivity or
regressivity becomes quite difficult to answer. Figures 40
and 41 show the redistribution of State H ghway Account funds
relative to per capita incone (PCl). Wile initially it may
appear that no clear pattern exists, careful exam nation
suggests a pattern in one direction for one group of counties

and a pattern in the opposite direction for a second group of
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The three data outliers are Al pine, Mno, and | nyo
counties--the three counties with the | owest popul ation
densities.

'® Using the sal es-based estimate, R = .35 and X
Coefficient = -290. Using the consunption-based estinate,
R = .34 and X Coefficient = -260.
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counti es.

For the first group of counties, a relatively large
positive relationship is suggested. For the second group of
counties, a relatively small negative relationship is
i ndi cat ed. The group of counties for which a positive
relationship (regressivity) is suggested corresponds with the
fourth and fifth quintiles of population density. The group
of counties for which a negative relationship (progressivity)
is suggested corresponds to the first, second, and third

qui ntiles.

As Figures 42 and 43 show, the nobst densely popul ated
counties, which are also anong those with the highest per
capita inconme, are having sonme of their gasoline taxes
redistributed to counties in both the mddle range and the
| onest range of popul ation density. Overall, it appears that
sone fiscal equalization results. However, the direction of
the regression Iine anong the | ess densely popul ated counti es
in the fourth and fifth quintiles is opposite, such that the
"nore wealthy" of the sparsely populated counties actually
receive nore redistribution per capita than the "l ess wealt hy"
of the sparsely popul ated counties. Taken in total, the
i npact of redistribution upon fiscal capacities, when using
the PCl measure of fiscal capacity, provides sone evidence

both for and agai nst equalization. Table 21 sumrarizes the
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findings relative to the PCl measure.

Tabl e 21. Fiscal Equalization within County
Quintiles using PCI Measure

Quintile Fi scal Equalization?

Yes

Yes

Yes
No
No

(S2 0 = =N [T |\ O |

In summary, this chapter has found evidence for sone
fiscal equalization resulting from transportation funding
formul as and sone evidence agai nst such a concl usion. The
different case studies and the different neasures of fiscal
capacity enpl oyed have resulted in different findings, so no
general statenent can be made about fiscal equalization and
transportation funding fornulas.

In the case involving the Federal H ghway Trust Fund, the
nmost concl usive evidence seens to suggest that fiscal
equal i zati on does not occur. |In fact, using the broad-based
measures of fiscal capacity, the data seens to indicate that a
regressive redistribution of trust fund revenues takes place.

Thus, the first case study provides an exanpl e of CQutcone #3

as described in Figure 18 of Chapter 3.
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In contrast, for the case study involving the California
State H ghway Account, the strongest evidence is for a finding
of fiscal equalization. The broad-based neasure of GST fi scal
capacity provides good evidence that a progressive
redi stribution of County Mnimunms funding is taking place
This second case study then provides an exanpl e of Qutcone #2

as described in Figure 18 of Chapter 3.
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CHAPTER 7.
CONCLUSI ONS REGARDI NG FAI RNESS AND FAVORI TI SM

This study has been centrally concerned with the question

of whether or not transportation funding formulas result in an

equalization of fiscal capacities. The nost inportant

enpirical findings of the study are summari zed bel ow

(1)

The study found, for FY 1991, geographic redistribution
of 14 percent of Feder al H ghway  Trust Fund
apportionments fromthe nost popul ous states to the | east
popul ous states. The redistribution did not result in
state fiscal <capacity equalization. In fact, the
redi stribution may be described as being regressive, in
that funds were being redistributed fromthe states with
the | owest fiscal capacities, as neasured by RTS, to the
states with the highest fiscal capacities. This result
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has been previously described as Qutcone #3.

" See Figure 18 of Chapter 3.
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(2)

(3)

The study found, for FY 1991, geographic redistribution
of 11 percent of California State H ghway Account
apportionnments fromthe nost densely popul ated counties
to the least densely populated counties. The
redi stribution did result in fiscal capacity
equal i zati on. As a result, the redistribution may be
descri bed as being progressive, in that funds were being
redistributed fromthe counties with the highest fisca
capacities, as neasured by GST, to the counties with the
| owest fiscal capacities. This result has previously
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been descri bed as Qutcone #2.

The study found no geographic redistribution resulting
from t he apportionments from t he California
Transportation Devel opnment Act (TDA) Local Transportation
Fund (LTF) programto the state's fifty-eight counties.
Since there was no geographic redistribution, the funding
formula did not result in fiscal capacity equalization

This result cannot be described as either a progressive
or aregressive result, but is rather best described as a
neutral result, since it had no inpact on existing fisca

capacity disparities. This result has previously been
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descri bed as Qutcone #1.

'® See Figure 18 of Chapter 3.
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See Figure 18 in Chapter 3.
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As Figure 18 previously illustrated, there are three
possi bl e outcones regarding the two questions of geographic
redi stribution and fiscal capacity equalization. The three
case studies examned in this study thus provide exanpl es of
each of the three possible outcones.

This study denponstrates that transportation funding
formul as, and by extension all funding formulas, can result in
any of the three possible outcones. On the basis of this
study, no bl anket statenent can be made regardi ng the outcone
of all transportation funding fornmulas or funding formulas in
general . Instead, this study suggests that in order to
determne the outcome of funding fornulas, enpirica
exam nations simlar to those conducted in this study nust be
undertaken. Any of the three possible outcomes nmay result in

any given case.

7.1 Fairness and Favoritism in Transportation Fundi ng

For nul as

Several conclusions can be drawn fromthe enpirica
findings regarding the question of fairness and favoritism
resulting from transportation funding fornulas. Chapter 3
provi ded two theoretical frameworks for assessing fairness and

favoritismthat are summari zed in Table 7. Based upon these
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two frameworks, this study draws the foll ow ng concl usions:

(1)

(2)

(3)

The fornula apportionments fromthe Federal H ghway Trust
Fund in FY 1991 resulted in favoritism rather than
fairness. This conclusion can be drawn using either of
the two frameworks, as both would view Qutconme #3 as
resulting in favoritism The nature of the favoritismis
one that benefits the | east popul ous states in the union,
and is one that acts to the detrinment of the nost
popul ous states. The outconme results in favoritism
because it is inconsistent with both the principle of
fiscal equivalence and the principle of fiscal

equal i zati on.

The fornmula apportionnents from the California State
H ghway Account in FY 1991 resulted in fairness rather
than favoritism Both frameworks would | ead one to this
conclusion, as both view Qutcone #2 as resulting in
fairness. In short, this outcone results in fairness
because it is consistent with the principle of fiscal

equal i zati on.

It may be concluded that the formula apportionnents from

the California TDA/LTF program resulted in either

fairness or favoritism depending upon which franmework
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one draws upon. According to the first framework, the
apportionments result in fairness because Qutcone #1 is
consistent with the principle of fiscal equivalence.
However, according to the second framework, the
apportionments result in favoritism because the outcone
IS i nconsi st ent with the principle of fiscal
equal i zation. The nature of the favoritismis one which
benefits those counties with high fiscal capacities, and
acts to the detrinment of those wth Ilow fisca

capacities. ™

7.2 The Appropriate Roles of Local, State, and Federal

Governnents in Transportati on Fi nance

(1) The findings relating to the first case study, on
federal trust fund apportionnents, appear to be sufficient to
call into question one of the nost common and conpelling
rationales for federal involvenent in financing surface
transportation prograns. Wile sone have argued for a federa
role on the basis of "helping less wealthy states,” the best

evi dence contained in this analysis suggests that the federa
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Tayl or (1991) reaches the sanme concl usi on of
favoritismregarding the programby a different neans. He
finds the TDA/LTF programto be unfair because it is
inconsistent with the distributive principle of consunption-
based fundi ng.
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governnent's invol venent results in geographic redistribution
fromless wealthy states to nore weal thy states.

G ven the evidence that fiscal equalization of federa
transportation funds does not occur, the argunent for
continued or enhanced federal financing is substantially
weakened. Unl ess the federal transportation formulas are
reforned to produce fiscal equalization, the justification for
the federal role in transportation is to sone extent called
into question.

Since 1982, the mnimumrate of return fromthe federal
hi ghway trust fund has increased from 85 percent to 90
percent. A recent proposal fornulated by representatives of
sone states has suggested that the mninmnumrate of return be
increased further to 95 percent.™™

Proposal s to increase the guaranteed rates of return from
trust fund apportionments appear to ignore the existence of
general benefits that may result fromthe provision of public
goods, such as an increased |evel of national defense. It is
possi bl e that the existence and adoption of these proposals
signifies an inplicit recognition that the increnental genera

benefits to be gained fromcontinued federal involvenent have
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The proposal is being devel oped by a group of
representatives of state departnents of transportation
wor ki ng under the title "STEP 21".
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declined substantially from the days when the Interstate
H ghway System was first being constructed.

As the guaranteed rate of return increases and approaches
100 percent, one question |oons |arger. Is the nost
appropriate role of the federal government nerely to coll ect
taxes on behalf of the states and return the revenues to the
states where they originated? |If this is essentially the role
that the federal governnent plays in transportation finance,
why not "turn back"” the authority for «collection and
adm nistration of transportation-related taxes back to the

i ndi vi dual states?

(2) The second case study has presented data on the
geographic redistribution of revenues which indicates that the
benefit-based taxes deposited in and apportioned from
California's State H ghway Account are not pure user fees. A
significant amount of geographic redistribution among counti es
occurs, on the order of 1 in 9 dollars of county m ni num funds
(11% of total funds).

Is it nore accurate to describe the gasoline tax as a
benefit based tax? The issue is conplicated by the fact that
residents of one county travel freely on the highways in other
counties, and thereby gain sone direct benefit fromthe use of
roads in other counties. |In addition, sonme m ght argue that

i ndirect benefits should be taken into account, such as the
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cost of transporting goods fromone county to be purchased by
resi dents of another county.

Keeping in mnd the l|ikelihood that residents of one
county nmay benefit to some degree from the provision of
hi ghways in other counties, the question remains as to whet her
or not the nore densely populated counties need to be
subsidizing the provision of highways in |less densely
popul ated counties. This question is particularly inportant
given that a statewi de network of highways already exists
provide a mnimal degree of access between counties. Since
funds fromthe State H ghway Account are generally spent on
capital construction rather than nai ntenance of the existing
system nost of the benefits accrue to intra-county trave
rather than intercounty travel.

The anal yses relating to the second case study found that
fiscal equalization occurs, when using the GST nmeasure. Such
a finding, however, does not answer the question of whether
the principle of fiscal equivalence is preferable to the
principle of fiscal equalization in the state financing of
hi ghways.

An inportant normative question for the present tine,
then, is whether or not taxes from nore densely popul ated
counties should continue to be redistributed to | ess densely
popul ated counties to provide increnmental inprovenents to the

exi sting highway system The fact that densely popul ated
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counties are experiencing high degrees of traffic congestion
raises the possibility that highly wurbanized areas are
subsidizing less developed areas while sacrificing the
opportunity to nmake inprovenents to highways within their own

boundari es.

Thus, while this study concludes that the fiscal
equal i zation resulting from the apportionment of County
M ni munms funding produces a fair distribution, the tension
between the principle of fiscal equival ence and the principle
of fiscal equalization remains. Sonme m ght argue, on the
basis of fiscal equivalence, that the role of the state
governnent should be sinply to maintain the existing hi ghway
net wor k. If nmost of the benefits of additional capital
construction accrue to the residents of the counties with the
construction occurs, then local financing may be preferable to
state governnent financing.

The other side of the argunent, though, is that sone
degree of fiscal equalization is desirable, and even necessary
to insure a certain level of accessibility and nobility for
all residents of the state. Additional research is needed to
determ ne how nuch fiscal equalization is sufficient to neet

t he basic requirenents of the state hi ghway system

(3) The analyses of the third case study found that
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California's TDA/LTF program do not result in geographic
redi stribution, nor do they result in fiscal equalization
Whether or not this outcone is desirable is open to sone
debate, dependi ng upon whether one prefers the principle of
fiscal equivalence to the principle of fiscal equalization, or
Vi ce versa

The principle of fiscal equival ence raises the question
of whether the benefits resulting fromthe LTF program have
been predom nantly |ocal or statew de benefits. Since nost of
the LTF has been ultimately spent on local transit, it is
likely that nost of the benefits resulting fromthe LTF have
been local in nature.™ As a result, there is not a good
mat ch between the | evel of government financing the transit
program and the geographi c scope of benefits.

The principle of fiscal equival ence woul d suggest, then
that since the costs and benefits associated with | ocal
transit fall predomnantly in local areas, then |oca
governnents shoul d be the predom nant source of financing for
such prograns. This, in fact, appears to be the case.

However, the principle of fiscal equalization suggests,

as with the second case study, that sone degree of geographic
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Wil e the provision of sone transit service in one
county does result in a reduction in sone negative
externalities to other counties, such as air pollution and
traffic congestion, the direct benefits resulting from
transit accrue to the transit riders and those persons
benefitting fromeconomc transactions resulting fromthe
transit trips taken.
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redistribution is desirable and necessary if it provides for a
m ninmum | evel of accessibility and nmobility for all residents
of the state.

California s TDA/LTF program m ght best be described as a
transit finance programnotivated not by fiscal equival ence or
fiscal equalization, but rather a mandating of |ocal fisca
effort. In essense, the state governnent requires that the
county governnments tax thenselves at a mninmum rate of
taxation (one-quarter of one percent of all general sales) for
t he purpose of raising revenues for public transit. At the
sanme tinme, the state governnent inposes |egal mandates in the
specifics of the TDA | egislation.

This mandating of |ocal effort appears to be a blunt
instrument for attenpting to insure a certain mninumlevel of
accessibility and nmobility. 1In effect, it mandates a hi gher
m nimum |l evel of transit service in the counties with higher
fiscal capacity, and mandates a |lower level in the counties
with |ower fiscal capacity. Reformof the the TDA/ LTF program
to take into account local fiscal capacities could increase
the likelihood that all residents of the state have a m ni mum

| evel of accessibility and nmobility.
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APPENDI X 1.

BROAD- BASED FI SCAL CAPACI TI ES OF FI FTY STATES

New Engl and

Connecti cut
Mai ne
Massachusetts
New Hanpshire
Rhode | sl and
Ver nont

Md-Atlantic

Del awar e
Mar yl and

New Jer sey
New Yor k
Pennsyl vani a

G eat Lakes

[11inois
| ndi ana
M chi gan
Ghio

W sconsi n

Pl ai ns

| owa

Kansas

M nnesot a

M ssouri

Nebr aska
Nort h Dakot a
Sout h Dakot a

Sout heast

Al abama

Ar kansas

Fl ori da
Georgi a

Kent ucky
Loui si ana

M ssi ssi ppi
North Carolina

Per Capita Representati ve
Personal | nconme Tax System
(PA) (RTS)
136 130
91 95
120 117
114 110
101 89
94 105
109 125
116 106
134 119
118 103
101 96
109 102
90 90
98 94
93 93
94 90
91 93
96 93
100 101
94 91
93 95
82 91
84 86
81 81
77 78
99 103
91 91
82 83
79 89
70 68
88 93
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Sout h Carolina 81 83

Tennessee 86 82
Virginia 105 103
West Virginia 75 77
Sout hwest
Ari zona 87 94
New Mexi co 77 87
Gkl ahoma 81 87
Texas 90 97
Mbunt ai n
Col or ado 101 109
| daho 80 82
Mont ana 82 91
Ut ah 77 82
Wom ng 89 134
Paci fic
California 109 115
Nevada 104 128
Oregon 92 100
Washi ngt on 102 108
Al aska 110 178
Hawai i 111 146
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APPENDI X 2.

BENEFI T- BASED FI SCAL CAPACI TI ES OF FI FTY STATES

State

Al abama

Al aska

Ari zona

Ar kansas
California
Col or ado
Connecti cut
Del awar e

Fl ori da
Ceorgi a
Hawai i

| daho
I1linois

| ndi ana

| owa

Kansas

Kent ucky
Loui si ana
Mai ne
Mar yl and
Massachusetts
M chi gan

M nnesot a

M ssi ssi ppi
M ssouri

Mbont ana

Nebr aska
Nevada

New Hanpshire
New Jer sey
New Mexi co
New Yor k
North Carolina
Nort h Dakot a
Chi o

Gkl ahoma
Oregon
Pennsyl vani a
Rhode | sl and
Sout h Carolina
Sout h Dakot a
Tennessee
Texas

Ut ah

Ver nont

MEST | ndex

125

93
104
131

MVOLT | ndex
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107
83
96

108
98
92

100

109

109

104
92

102

102
107
121

101
101
106
102

97

109

MVR | ndex
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Virginia
Washi ngt on
West Virginia
W sconsi n

Wom ng

108
102
103
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110
104
107
102
111

107
125
109
109
170



APPENDI X 3.
FI SCAL CAPACI TI ES OF CALI FORNI A COUNTI ES I N 1990,
ALPHABETI CAL ORDER
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APPENDI X 4.
FI SCAL CAPACI TI ES OF CALI FORNI A COUNTI ES I N 1990,
RANKED BY PCl
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APPENDI X 5.
FI SCAL CAPACI TI ES OF CALI FORNI A COUNTI ES I N 1990,
RANKED BY PER CAPI TA SALES
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APPENDI X 6.
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APPENDI X 7.

CALI FORNI A COUNTI ES UNDER NORTH- SOUTH SPLI T

Nort hern Counti es

Al ameda 16) Madera

Al pi ne 17) Marin
Amador 18) Mari posa
Butte 19) Mendoci no
Cal aver as 20) Merced

Col usa 21) Modoc
Contra Costa 22) Monterey
Del Norte 23) Napa

El Dor ado 24) Nevada
Fresno 25) Pl acer

A enn 26) Pl umas
Hunbol dt 27) Sacranento
Ki ngs 28) San Benito
Lake 29) San Franci sco
Lassen 30) San Joaquin

Sout hern Counti es

| nperi al

I nyo

Kern

Los Angel es
Mbno

Orange

Ri ver si de

San Ber nadi no
San Di ego

San Luis Obispo
Sant a Bar bara
Tul are
Vent ur a
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San Mat eo
Santa Cl ara
Santa Cruz
Shast a
Sierra

Si ski you
Sol ano
Sonoma

St ani sl aus
Sutter
Tehama
Trinity
Tuol omme
Yol o

Yuba



APPENDI X 8.
A CATEGORI ZATI ON OF DI STRI BUTI VE PRI NCl PLES

A central question of the dissertation research has been
whet her or not transportation funding fornulas result in
principled geographic redistribution. The dissertation
exam nes fairness in transportation funding fornulas using the
commonly considered principle of reducing fiscal capacity
di sparities. In doing so, fiscal capacity of |oca
governnents was used as a neasure of need for funding from
central governnents. However, fiscal capacity disparity
reduction is only one of many possible principles to use in
apportioning funds, and fiscal capacity is only one of nany
possi bl e neasures of the relative need of recipient areas for
formul a fundi ng.

Need- based principles such as fiscal capacity disparity
reduction can provide a useful perspective from which to
eval uate the fairness of government apportionnents. A nunber
of studies have considered whether or not government
apportionnments are targeted to the recipient areas that are

183

nost in need. However, studies that define need in terns
of fiscal capacity and those that define need in other terns
usual ly choose a neasure of need w thout showi ng that the

nmeasure selected is the nost appropriate definition of funding

' Dye (1990), Peterson (1995), Rich (1991), and Tayl or
(1991)
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needs to be used in evaluating the fairness of funding
apportionments. This oversight is critical since the findings
of the studies will be in doubt if the neasure of need is not
credi bl e.

In order to provide a nore clearly articul ated context
for considering this inportant issue, this chapter outlines a
system of categorizing distributive equity principles for
funding formul as. Each of these distributional equity
principles suggests a nethod of apportioning funding in a

manner consi stent with principle.

Distributive Equity Principles in Rel ated Research

Wil e a nunber of previous studies have considered the
guestion of equity in the distribution of transportation, none
have conprehensively anal yzed what equity principles provide
t he foundation for transportation funding fornulas. Several
ot her authors studying public transportation finance have
consi dered t he geographic distribution of governnmental subsidy
of transit services,™ but none to date have systematically
exam ned equity principles and the formula apportionment of
transportation funds.

In the transportation policy literature, A tshuler et al

* Tayl or (1991), Wachs (1989)

190



have stated that different principles of equity conpete with
one another in the process of transportation policy making.
They argue that three equity conceptions, "uneasily coexi st
and conpete for priority":

1. Fee for service: to each according to his or her
financial contribution.

2. Equality in service distribution: to each an

equal share of public expenditure or an equal |evel

of public service, regardl ess of need or financial

contri bution.

3. Distribution according to need: to each a share

of public expenditure or service based upon need as

governnent has chosen to define it, preferably with

the revenues drawn (by progressive traditiong

predom nantly fromthose in | east financial need.™

Altshuler et al note that the first principle of equity
predom nates in the private market, where individuals receive
goods and services in proportion to what they pay. This first
equity principle seenms to have considerable appeal in part
because revenues raised for transportati on spendi ng prograns
are often described as "user fees".

The second principle of equity is consistent with an
egalitarian regard for all individuals as equally deserving
regardl ess of circunstance. This principle has significant
appeal in legislative processes, since it seens consistent

with the ideal of "one person, one vote".

S Altshuler et al (1979), p. 254
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One difficulty with the classification presented by
Altshuler et al is that "need" is dependent upon governnent
definition for the third concept of equity. As a result, the
third concept seens to be nore |ike a residual category rather
than a well-defined principle, since need nay be defined in
i nnumer abl e ways.

As the previous chapter has shown, fiscal capacity
equal i zati on provi des one exanple of a need-based principle.
Anot her inportant exanple of how need can be defined by
government arises from the USGAO s 1986 report on hi ghway
funding formulas.™  The USGAO argues that highway funds
should be distributed to each state in proportion to the
extent and usage of the highway system in the various

7

states.”™ Here one part of the government has defined need
being related to two principles, "extent"™ and "usage".
Consistent with Altshuler et al's view that a needs based
equity principle is at odds with an egalitarian principle, the
report explicitly rejected the practice of distributing funds
according to popul ation. ™

In the literature on urban service delivery, a study

conpleted at the University of California, Berkeley by Levy,

Mel t sner, and W1 davsky presented three "standards of equity

125 USGAO (1986)
7 USGAO (1986), p. 2
2 USGAO (1986), p. 41
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for judgi ng outcones":

Three Standards of Equity for Judgi ng Qutcones™

expenditure on
streets in each
nei ghbor hood
shoul d be
proportional to
the taxes paid by
t hat

nei ghbor hood.

nei ghbor hood
shoul d receive
an equal per
capita (or per
mile)
expendi t ure.

Mar ket Equity Equal Equal Results
Opportunity

School s The per child Each child Each child should
expenditure in shoul d receive recei ve enough
each school equal doll ar expenditure so that
shoul d be expendi ture. all children read
proportional to at the sane | evel
the taxes paid by
t he nei ghbor hood.

Li braries The per resident Each branch Each branch shoul d
expenditure in shoul d receive recei ve enough
each branch equal per expenditure so that
shoul d be capita circul ation per
proportional to expendi t ure. capita is equal in
the taxes paid by al | branches.

t he nei ghbor hood.
Streets The per resident Each Each nei ghbor hood

shoul d receive
enough expenditure
so that the
condition of all

nei ghbor hood
streets in the city
i s equal

The three standards presented by the Berkel ey researchers

corresponds
classification proposed by Altshuler et al.

is basically synonynobus wth

Qpportunity” seenms to
principle, although Levy et
expenditure as the
expendi ture. I t

roughly,
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Levy et al

(1974),

sane

could be argued

t hough  not

correspond wth
al classified equal per

standard as

p. 370
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exactly,

"fee for service".

t hat

"Mar ket Equity”
" Equal

the egalitarian

capita
equal per mle
equal per mle

wth t he



expenditures is actually an application of a need-based
di stribution, as advocated by the USGAO in their
recomrendation to distribute funds on the basis of the
"extent" of the road system

"Equal Result"™ is the nobst anbiguous of the three
standards presented by Levy et al. "Results" and "Needs"
could be viewed as two sides of the sanme coin, where neeting a
particular definition of need would lead to equal results, in
whi ch case the definitions mght correspond. Li ke needs,
desired results could be defined in many different ways by
government or by any other observer, and falls somewhat short
of defining a principle.

Finally, in a conprehensive review of urban service
delivery literature, Shoup found a dozen "rules for

n 190

di stributing an urban service, including: (1) taxes paid,

190

Shoup was primarily concerned with the
distribution of free urban public services. Wile the
anal yses he conducts are illumnating, this paper wll
consider a different though related question. The question
posed is on what basis should a governnental agency
di stribute funds geographically for transportation.

The simlarity between Shoup's analysis and the
anal yses which follow lies in asking the question of
geogr aphical distribution. However, it is different to ask
the question relative to distribution of funds rather than
distribution of services. |In fact, nore often than not, the
determ nation to distribute intergovernnmental assistance
geogr aphically does not occur on the basis of service
out put, but rather on the basis of dollar funds. Public
of ficials making decisions about intergovernnmental aid for
public transportation often do not deci de how nmuch service
to provide as much as they decide how nmuch funding to
provide to a given geographic area.

In many cases, public officials do not know exactly
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(2) equal inputs, (3) equal outputs, and (4) equal outcone.
Distributing urban services on the basis of taxes paid
corresponds to Altshuler et al's "fee for service" and Levy et

al's "market equity."” Equal inputs can correspond to equa
per capita expenditures when the value of inputs are sumed in
dollar terms.™

Shoup notes that appropriate neasures of outputs can be

192

difficult to define. Like Levy et al, he differentiates an
output (what is produced) from an outcone (consequences of
what is produced). Accordingly, equal outputs would suggest
that all neighborhoods would have equal hours of street
cleaning or equal lane mles of pavenent, regardl ess of the
cost. Equal outcones m ght exist when all streets have the

sane | evel of cleanliness or equal access to roads. 1In this

what anount of service will result in different geographical
areas as a result of a given funding distribution. Wile
they can use historical data to estimte what increnents of
service different geographic areas will receive as a result
of specified funding, they cannot foresee the precise |evel
of service which results because of nmanagenent deci sions
made within the inplenenting agency and circunstances in the
surroundi ng environnment which are not in their control.

! Shoup (1989), pp. 104-111
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Levy et al (1974), p. 1
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sense, equal outconmes corresponds with equal results as used

by the Berkel ey researchers.

Distributive Equity Principles for Fundi ng Formul as

Exam nation of distributive equity principles in research
on transportation policy and urban service delivery suggests

that there are several equity principles in conpetition with

one anot her. The first, market-like principle has been
described as "fee for service", "market equity", or "taxes
pai d". The second, egalitarian principle has been called
"equality in service distribution”, "equal opportunity”, and
"equal inputs". The third principle is articulated |east
wel |, but has been referred to as "distribution according to
need", "equal results", and "equal outcones". To the extent

that the distribution of transportation funding is anal ogous
to the distribution of urban services, corresponding
principles of equity my be used in determning how to
apportion transportation funding.

The rel ated research suggests a system of categori zing
five distributive equity principles for funding fornulas.™
The first two principles have been fairly well defined in
previous research as described above. However, greater

specification of other principles is required. The third
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Fi scal capacity equalization may be described as
anot her distributive principle.
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principle arises from Shoup's concept of "equal outputs”. The
fourth principle is suggested by the USGAO study which argues
for distribution of highway funds on the basis of "usage".
The fifth principle has not been found in existing literature,
but rather arises from a survey of fornula factors used to
apportion federal transportation funding.

The five resulting distributive principles are listed
below along with the names from related research which
correspond nost closely. The five principles have been naned
in a mnner which facilitates their application to the

apportionment of funds by formul a.

(1) Return to Source (fee for service, market equity, taxes
pai d)

(2) Egalitarian (equality, equal opportunity, equal inputs)

(3) Qutput-Oriented (need, extent, equal output, equal
result)

(4) Consunption-Oriented (need, usage, equal result)

(5) ProblemOiented (need, equal result, equal outcone)

The five distributive equity principles are described
bel ow. Each of the five principles suggests a nethod of
formula funding apportionnent. The first distributive

principle may be described as return-to-source. Thi s

principle suggests a nethod of apportionment where funds are
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distributed to states or counties in proportion to the anount
of revenues raised in each of the geographic areas. The major
rationale for using a return-to-source distribution is that
t ax- payers should see the benefits of public services in
proportion to the anobunt of taxes paid, particularly when
taxes are justified by a user-fee principle.

The second distributive principle my be described as

egalitarian. This principle suggests a nethod of

apportionment which distributes equal per capita funds to each
state or county. The rationale for using an egalitarian
distribution would be that every resident of the nation or
state should be able to equally benefit fromthe distribution
of public services.

The third distributive principle may be described as

output-oriented. This principle results in an apportionment

where funds on an equal basis relative to the amount of public
service output to be produced in each geographic area. The
rationale for using an output-oriented distributionis that a
fair distribution of resources requires sonme output of
services in all geographic areas.

The fourth distributional principle may be described as

consunption-oriented. This principle would apportion funds on

an equal basis relative to the level of public services
consuned in each geographic area. The rationale for using a

consunption-oriented distribution is that the |evel of need
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for public services is best represented by the anount of
services consumed in each area.
The fifth distributive principle nmay be described as

probl em ori ent ed. This principle would apportion funds

according to the severity of the problemto be renedi ed by the
provision of the public service. Since governnment prograns
are often attenpts to deal with specific problens, a problem
oriented funding distribution would attenpt to target funds to
the areas of need as neasured by the severity of the problem

in each area.™
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When fornul as include per capita incone, the
notivation for using pci as a factor may be anbi guous. Many
who have considered the question of fiscal equalization may
have presuned that per capita inconme was intended as a
measure of fiscal capacity. However, consistent with this
fifth category, per capita incone may have been included as
a problemoriented factor. |If such is the case, then the
reluctance of the Congress to adopt the RTS and ot her

| egi slative bodies to adopt other neasures becones nore
under standable, if the intent in using per capita inconme is
not notivated by fiscal capacity equalization. |nstead,

| awmakers may see | ow per capita incone as a problemto be
sol ved, for exanple by pronoting job growth through

i nprovenents to the transportation system
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APPENDI X 9.
STATI STI CAL ANALYSI S METHODOLOGY

The anal yses in this st udy consi der whet her
transportation funding fornulas have the effect of equali zing
fiscal capacities anong states and counties. Quantitative
data on state fiscal capacities and state apportionnents of
federal funds was collected from federal government agency
reports and databases. Equi val ent data on county
apportionments and county fiscal capacities was collected from
California state governnent reports and dat abases.

Usi ng descriptive and inferential statistical techniques
including location quotients, indices of dissimlarity, and
sinple regression, statistical analysis of recent funding
di stributions assessed whether or not formnula-apportioned
funding reduces or increases disparities in the fiscal
capacities of state and county governnents.

The nethodol ogical process of answering the central
guestion of this study, "Do transportation funding fornmnulas
equalize fiscal capacities?,” consisted of a two-part
statistical analysis. In the first part of the analysis, the
study determ ned how nuch geographic redistribution resulted
fromtransportation funding formulas. The second part of the
anal ysis determ ned whether or not the nethod of apportionnent

is consistent wth the principle of fiscal capacity
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equal i zati on
All three case study examnations follow a comon
anal ytical structure. The three case studies assess the

geographic patterns of fornula apportionnents of:

(1) H ghway funds fromthe federal government to the fifty
states during the fiscal years 1990-91

(2) H ghway funds from California state governnent to the
fifty-eight counties during the fiscal year 1990-91, and

(3) Transit funds from California state governnent to the

fifty-eight counties during the fiscal year 1989-1990.

The two parts of the analysis outlined below all required
statistical manipulation, all of a common nethodol ogy. The
statistical analyses conpared two sets of data |inked to the
set of geographic areas to which they correspond. One set of

data points corresponds to actual distributions of anmpbunts or

proportions of funding for each geographic area, and the other

set of data points corresponds to the expected distributions

of anmounts or proportions of funding for the same geographic

area. The two parts of the analysis are summari zed bel ow

(1) How nuch geographic redistribution results fromthe

formul a apportionnent of funding? The answer to the first

guestion highlights the opportunity cost of apportionnent--the
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anount of potential |ocal tax revenue | ost or gained by each
state or county through participation in fiscal federalism
The nmet hods used provi ded measur es of geogr aphi c
redistribution to and fromindividual states and counties, as
wel | as measures describing the overall pattern of geographic
redi stribution.

The distribution of current apportionnments was used as
the "actual distribution”, and the distribution of current tax
paynments was used as the "expected distribution". The anount
of geographic redistribution resulting from the formula
apportionments was determned by calculating an index of

dissimlarity.

(2) Does the funding formula equalize fiscal capacities?

Exam nations of the second question used the neasures of
fiscal capacity described above in order to test whether the
formula funding distributions are <consistent wth the
principle of fiscal capacity equalization. The anal yses
exam ned the effect of funding fornmulas upon the fiscal
capacities of individual states and counties, as well as the
effect of funding fornulas upon the entire pattern of fiscal
capacity disparities. The distributions of current
apportionments were used as the "actual distributions”, and
the distribution of current fiscal capacity were used as the

"expected distributions”.
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The various nmeasures of fiscal capacity and fundi ng needs
provide data for statistical analysis in the study. For each
nmeasure, a value may be determned for each state when
considering federal apportionments and a value nmay be
determ ned for each county when considering state
apportionments.

Since the research is concerned primarily with the
di stribution of spending anong geographic areas, nost of the
statistical analysis will conpare two sets of data, paired
according to the specific geographic areas to which they
correspond. One set of data points would correspond to
expected funding distribution anmounts or proportions for each
geographic area, and the other set of data points would
correspond to the actual funding distribution anmounts or
proportions for the same geographic area.

In mat hematical ternms, the actual distribution, D, is a

set of individual values A ... A, which apply, in the first
case study, to the fifty states. Simlarly the expected
distribution, D, is a set of individual values E ... E, which

apply to the corresponding fifty states. For the second and
third case studies, the set would include fifty-eight val ues

corresponding to each of the fifty-eight counties.

Actual Distribution: D, { A, A, A, ... A, A,}

Expected Distribution: D. { E, E, E, ... E, E,}
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The statistical anal yses providing individual neasures of

i nequal ity conpare correspondi ng individual data points with
one anot her, using various functions mani pul ati ng the actual
val ue, A, and expected value, E, for sonme x between 1 and 50.
In addition to conparisons for individual geographic areas,
statistical analyses provide overall neasures of patterns of
inequality by conparing the overall distributions, D, and D,

wi th one anot her.

| ndi vi dual Measur es: m = f(A, E),
m = f(A, E),
etc

Overal | Measures: M= f(D, D)
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