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BY THE COMPTROLLER GENERAL

Report To The Congress

OF THE UNITED STATES

Analysis Of The Allocation
Formula For Federal
Mass Transit Subsidies

The Federal Government grants funds to
urban areas to subsidize mass transit operating
expenses. These funds are allocated among
areas on the basis of a congressionally deter-
mined formula.

This report develops criteria by which alterna-
tive factors that might be included in such a
formula can be evaluated and then evaluates
many potential factors according to these cri-
teria. GAO suggests one possible formula that

isfies these criteria reasonably well. GAO
also discusses the influence of the structure of
the subsidy program on the extent to which
transit service is financed through farebox
revenues.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20348

B-169491

To the President of the Senate and the
Speaker of the House of Representatives

This report analyzes the formula by which Congress allo-

" cates Federal assistance for mass transit operating expenses

' among urban areas. We have undertaken this review to assist
the Congress in preparing future mass transit legislation.

Copies of this report are being sent to the Secretary
of Transportation and the Chairmen of the relevant committees
and subcommittees of the United States Senate and the House
of Representatives.
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COMPTROLLER GENERAL'S ANALYSIS OF THE
REPORT TO THE CONGRESS ALLOCATION FORMULA

FOR FEDERAL MASS
TRANSIT SUBSIDIES

—— —— — —

The Congress has authorized Federal grants to
urban areas to subsidize their mass transit
operating expenses. Each area's share is
determined by a formula. GAO has developed
criteria by which various factors--for example,
population or transit ridership--included in
such a formula can be evaluated and has evalu-
ated these factors according to these criteria.

Although no single factor satisfies all criteria,
some are clearly unsatisfactory, and GAO has
indicated the type of formula which satisfies
the criteria reasonably well.

Also the way Federal operating assistance

is distributed can influence local decisions
about the type of transit service provided and
the extent to which the service is financed
through farebox revenues.

BACKGROUND

The Congress first authorized the use of
Federal funds for urban mass transit operating
assistance in 1974. The Surface Transportation
Assistance Act of 1978 authorized more than
$1.5 billion per year for this program for
fiscal years 1979-82. The current formula
allocates nearly all this money on the basis

of population and population density.

.

EVALUATION CRITERIA

GAO has identified criteria by which potential
allocation formulas can be evaluated:

--Inter-jurisdictional equity--Each area
should receive an allocation appropriate to
its relative need--however that need may be
defined.

--Attainment of Federal program objectives--
The formula should provide incentives for
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transit operators to increase their shares of
Federal assistance by actions that help
attain Federal transit objectives.

-=-Creation and maintenance of incentives for
efficiency--The factors in the formula
should be ones that encourage efficient
provision of service rather than reward
transit operators with greater subsidies for
inefficient behavior.

-~Availability of data--Reliable measures of
the variables in the formula should be avail-
able at a low cost.

Conflicts exist among these criteria. Although
it is not jpossible to devise one unambiguously
best formula, it is possible to describe the
type of formula that best satisfies these
criteria.

POTENTIAL FACTORS

GAO has evaluated many potential factors ac-
cording to the criteria. They fall into four
categories:

--Transit supply factors--Transit output (e.g.,
vehicle miles of service), transit input
(e.g., number of vehicles), technological
efficiency (e.g., vehicle-miles of service
per employee), and transit availability (e.qg.,
the percent of the population living within
a specified distance of a transit route).

--Transit demand factors--Passengers and pas-
senger miles. .

-=-Joint transit supply and demand factors -

Use of provided service (e.g., riders per
vehicle), cost efficiency of providing service
(e.g., average cost per rider), and aggregate
financial measures of the transit system
(e.g., the size of the operating deficit).

~-Urban-based factors--Population, population
and employment density, density of commuting
corridors, per capita income, age distribu-
tion of the population, and age of the city.
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Several potential factors are clearly inferior,
including:

--Transit input measures (except when funds are
allocated specifically for input replacement).

--Ratio measures of transit output or consump-
tion per unit (e.g., passenger-miles per
employee) .

-=-Total cost of providing service.

--Size of operating deficit.

COMBINING FACTORS INTO A FORMULA

GAO believes that a good formula should include
at least one factor that assures that the
largest shares go to urban areas with the
greatest need and at least one that creates
incentives for desirable responses by oper-
ators. One possible formula includes the
following measures:

--Population.

--Population density.

-=-Revenue-seat-hours of service.

-=-Transit availability.

A formula based on the above factors is a rea-
sonable way to allocate operating assistance
because:

--Existing incentives for cost efficiency are
maintained.

--Reliable data are generally available.

--The largest shares can be allocated to
areas with the greatest need.

--Incentives are created to attain Federal
program objectives.

--The formula is neutral with respect to
the use of farebox revenues and State and
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local subsidies to finance the non~federally-
funded portion of transit costs.

USING SUBSIDIES TQO FINANCE TRANSIT

Because the principle of using government

funds in general and Federal revenues in parti-
cular to partially finance mass transit is
well-established, GAO has not analyzed this
principle in detail.

However, GAO believes that acceptance of this
principle does not imply that all subsidy pro-
grams will lead to the benefits obtainable
through proper implementation of Federal sub-
sidies. The present program provides no assur-
ance that the transit services subsidized will
be the types of services for which economic
efficiency arguments most imply the need for
subsidies.

IMPACT OF FEDERAL ASSISTANCE

ON USE OF FAREBOX REVENUES

The extent to which operators rely on farebox
revenues to finance service can be affected by
how Federal assistance is provided. The choice
of certain factors, such as number of passen-
gers, total revenue, or size of operating
deficit, for inclusion in the allocation formula
can bias local authorities' decisions toward
greater or lesser reliance on farebox revenues.
Requirements and limitations associated with the
receipt of Federal assistance can also influence
local fare policy.

MATTERS FOR CONGRESS

Current legislation authorizes operating assist-
ance through fiscal year 1982. Before then the
Congress will need to consider reauthorizing
this program. GAO suggests that if the decision
is made to continue the program, congressional
committees examine alternative allocation
formulas.

The Congress will also need to evaluate new
Department of Transportation proposals for allo-
cating bus replacement funds in 1981 and 1982.
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GAO's analysis of the allocation formulas is
an input to the congressional decisions con-
cerning these issues.

Early consideration should be given to assure
the existence of the necessary data to imple-
ment a formula of the type proposed by GAO.
Since there is ample leadtime in determining

a new formula, the Congress may wish to ask the
Urban Mass Transportation Administration to
develop cost estimates for obtaining more
accurate measures of transit availability,

a factor which GAO finds particularly useful

in allocating operating assistance.

If the decision is made to use a formula with
several transit-based as well as urban-based
factors, the Congress must decide the appropri-
ate weights given to each. GAO's analysis indi-
cates that the greatest incentives for attain-
ing Federal program objectives and providing
service efficiently can be provided within the
proposed formula by weighting revenue-seat-
hours and transit availability most heavily.

AGENCY COMMENTS

The Department of Transportation generally
agrees with GAO's analysis procedure. It
believes that GAO's study is a valuable exam-
ination of the considerations involved in
providing operating subsidies and that GAO's
findings are, to a large extent, conceptually
satisfying.

| Its principal concerns relate to the prac-

! ticality of obtaining data on revenue-seat-
: hours and transit availability in order to
include these as factors in an allocation
formula. On the basis of its experience,

it feels that any factor used in such a
formula must be extremely simple and require
a minimum of data and computations for its
formulation.
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CHAPTER 1

INTRODUCTION

In the past 15 years, the Department of Transportation
(DOT) has spent over $11 billion to help State and local
governments finance urban mass transit. Originally Federal
assistance was confined to capital grants, but in recent
years it has included money to cover operating expenses as
well. This report concerns how these operating subsidies
are provided to local transit authorities.

Instead of relying on discretionary approval of grant
applications, as is done under the capital program, DOT
calculates each area's share of the operating assistance
funds according to a congressionally approved formula. Many
potential factors can be included in such a formula. The
choice of factors is crucial both for determining each
area's initial allocation and for creating incentives for
attaining larger shares of future allocations. In addition,
both the choice of factors and other requirements of the
operating assistance program can influence the relative use
of farebox revenues and State and local subsidies to finance
the non-federally-funded portion of mass transit. This
report concentrates on the incentives that assistance formulas
create.

Chapter 2 reviews the legislative history of Federal
mass transit assistance in order to provide background on
the operating assistance program. Chapter 3 suggests criteria
by which proposed allocation formulas can be evaluated and
discusses potential conflicts among these criteria. Chapter
4 evaluates many proposed factors according to these criteria.
Although we do not recommend one specific formula, our analy-
sis enables us to identify some potential factors that are
clearly inferior and to describe a type of formula that satis-
fies our criteria reasonably well. Chapter 5 shows that the
arguments made in favor of Federal subsidies do not imply
that all subsidy programs will lead to the efficiencies that
are potentially available through subsidization. We also dis~
cuss the affect of Federal operating assistance on the extent
to which local transit authorities rely on farebox revenues
to finance transit service. Chapter 6 examines the extent
to which acceptance of the incentives included in the formula
suggested in chapter 4 can increase an urban area's share
of the funds.

Although the Congress passed new legislation in the past
session to continue the operating assistance program through
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fiscal year 1982 and to alter the formula by which this
assistance is allocated, we anticipate further reviews of
these issues from time to time. This report is intended to
help both DOT and congressional committees to prepare future
mass transit legislation. 1In addition, our analysis will

be useful to State transportation authorities who must decide
how to allocate State funds among local transit systems.



CHAPTER 2
LEGISLATIVE BACKGROUND

The first legislation related to mass transit was passed
in 1961, but Congress did not authorize the use of Federal
funds to pay mass transit operating expenses until 1974. The
Surface Transportation Assistance (STA) Act of 1978 modified
the operating assistance program. A brief review of mass
transit legislation helps to understand the current program.

A limited form of urban transport assistance was incor-
porated in the Housing and Urban Development Act of 1961.
Under this act, only one loan of $3 million was made and $24.2
million was obligated for mass transit demonstration projects.
The Federal share of each project was limited to two-thirds
of the total cost.

URBAN MASS TRANSPORTATION ACT OF 1964

: The Congress first passed a major bill committing Federal

" aid to urban mass transportation in 1964. In the decade

before passage of this bill, 194 private transit companies

had gone out of business. Many small and medium-sized cities

' no longer had bus service and others, including some large

' ones, were threatened with the loss of service. Federal

- assistance was seen to be necessary to preserve and improve

existing services in order to reclaim riders who had switched
from public to private transportation.

The Urban Mass Transportation (UMT) Act of 1964 continued
the demonstration grant program but, more important, it also

' established a program of Federal capital expenditure grants

' to State and local governments. The UMT Act was passed
largely to permit public takeovers of failing private systems.
: Its three purposes were

"(1) to assist in the development of improved mass
transportation facilities, equipment * * * (2) to
encourage the planning and establishment of area-
wide urban mass transportation systems * * * and

(3) to provide assistance to State and local govern-
ments * * * in financing such systems * * *"_ 1/

The capital grant program authorized the Federal Govern-
ment to provide matching grants to local governments to

1/Public Law 88-365, section 2(b).
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preserve, improve, and expand urban mass transportation
systems. These grants could be used to help finance

"the acquisition, construction, reconstruction,
and improvement of facilities and equipment for
use * * * in mass transportation service in
urban areas * * *", 1/

However, no money could be used for operating expenses.

Although grants were limited to public bodies, the UMT
Act provided for the participation of private companies
"to the maximum extent feasible." Local authorities could
use their Federal funds either to purchase private systems
or to purchase vehicles for operation by private systems.
The Federal share of those capital investments was limited
to two-thirds of the net cost, to be matched by a one-third
local government contribution. The net cost was defined as
that portion of a project's cost which could not be financed
from farebox revenues. "Thus, the grant program was expli-
citly designed to produce investments which the ordinary
processes of the capital market would not produce." 2/

The Congress authorized relatively small amounts for
the capital grant program of the 1964 UMT Act: $75 million
for fiscal year 1965 and $150 million for each of 1966 and
1967. Later bills authorized $150 million for each of 1968
and 1969, $190 million for 1970, and $300 million for 1971.
Actual appropriations for grants were less than the author-
ized amounts. There was also a limitation that no more
than 12-1/2 percent of all capital grant funds could be ap-
propriated to any individual State.

The UMT Act reflected an ambivalent attitude toward
Federal intrusion into local transit decisionmaking. The
existence of a unified urban transportation plan was a pre-
requisite for receiving Federal grants. In addition, air
pollution standards had to be met and the dinterest of employ-
ees affected by Federal assistance had to be protected in ways
approved by the Secretary of Labor. On the other hand, how-

1/Public Law 88-365, section 3(a).

2/George W. Hilton, Federal Transit Subsidies, American Enter-
prise Institute, Washington, D.C., 1974, p. 7.




ever, the Federal Government was specifically prohibited from
regulating ‘

"the mode of operation of any mass transportation
system * * ¥ or ¥ * * ¢pne rates, fares, tolls,

rentals, or other charges fixed or prescribed for
such system by any local public or private transit

agency." 1/

The urban mass transportation program was placed in the
Department of Housing and Urban Development when it was
created in 1965. DOT was created in 1966, and the Congress
later established the Urban Mass Transportation Administration
(UMTA) within DOT to assume responsibility for the program
peginning July 1, 1968.

JRBAN MASS TRANSPORTATION ACT OF 1970

By the late 1960s, many transit systems were publicly
operated and the pressing need was for funds to maintain

- and expand services rather than to acquire them. There was
- widespread recognition that the existing mass transportation
- program was insufficient to fund major improvements in mass

transit, particularly rail rapid transit. Major funding
increases and an assurance of continued availability of

: Federal support were both needed, and these changes were

incorporated into the Urban Mass Transportation Act of 1970.

The UMT Act of 1970 passed both the House and the
Senate by overwhelming majorities, indicating substantial
vipartisan support for the concept of Federal subsidies for
urpan mass transit. In this act, the Congress enunciated a
commitment by the Federal Government to spend at least $10
villion during a l2-year period to solve the Nation's urban
mass transportation problems. Of that amount, actual con-
tract authority was yiven for grants totaling $3.1 billion
during the first 5 years. With this act's passage, local
authorities could now make their transit plans and apply
for Federal capital grants with a reasonable expectation
of continued availability of Federal support.

Federal subsidies for capital expenditures were intended
to allow capital investment projects that could not be fi-
nanced from farebox revenues. By 1970, many transit prop-
erties could no longer cover even their operating costs and
the transit industry as a whole was running a substantial
operatinyg deficit. Many industry leaders favored repeal of

1/Puplic Law 88-365, Section 9(f).
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the prohibition against using Federal funds to pay transit
operating expenses. Section 9 of the UMT Act of 1970 directed
the Secretary of Transportation to conduct a study of the
feasibility of providing Federal subsidies to help defray
transit operating expenses and to report his findings and
recommendations to the Congress within 1 year. 1In 1971 DOT
issued its report, "Feasibility of Federal Assistance for
Urban Mass Transportation Operating Costs," which recommended
against Federal assistance for operating expenses.

Several major changes in the Federal role in financing
urban mass transportation went into effect with the passage
of the Federal-Aid Highway Act of 1973. Thig act authorized
$3 billion in contract authority for the urban mass trans-
portation capital grant program, raising the total available
for capital grants to $6.1 billion. Also this act increased
the share which the Federal Government would pay for capital
expenditures from two-thirds to 80 percent of the project's
net cost. Another portion of this act allowed, for the
first time, use of highway funds for transit purposes when
local and State authorities felt that their needs required
a nonhighway public mass transit project. These funds could
be used for, among other things, constructing exclusive
bus lanes and fringe parking lots, constructing or improving
fixed rail facilities, and purchasing buses or fixed rail
rolling stock.

NATIONAL MASS TRANSPORTATION
ASSISTANCE ACT OF 1974

In 1974 the Congress authorized, for the first time,
Federal subsidies to pay transit operating expenses with
the passage of the National Mass Transportation Assistance

(NMTA) Act.

Opponents of Federal operating assistance had argued for
many years that Federal subsidies should be restricted to
capital grants. There were four major arguments to support
this view: 1/ )

1/An additional argument sometimes made was that operating
subsidies reward inefficiency with additional funds. This
argument, however, assumes that subsidies will be allo-
cated on the basis of transit systems' operating deficits
so that an increase in deficit size will cause an increase
in Federal assistance whereas, in fact, subsidies can be
allocated on many bases.
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1. The industry is capital poor. Major improvements
in the transit system~--modernization of existing
rail rapid transit systems, construction of several
new ones, replacement of obsolete buses--are needed
to revive the industry. And since these needs
require capital outlays, Federal assistance should
be in the form of capital grants rather than operat-
ing assistance. 1/

2. Capital grants prevent transit unions from capturing
most of the benefits of the Federal assistance in
the form of higher wages or increased employment.

3. Restricting Federal assistance to capital grants
limits the Federal Government's liability because
the aid is delivered on a discontinuous project
pasis and can be reduced or ended when a program's
goals are accomplished. Subsidies for operating
expenses, on the other hand, are ongoing commitments;
recipients pbegin to expect these payments as a
matter of right. '

4. Capital grants are highly visible means of showing
Federal concern for mass transit problems.

By 1974, however, economists had shown these arguments
to be largely invalid. 1If Federal subsidies are provided,
limiting them to capital grants causes inefficiencies.

A model of optimal bus replacement decisions was de-
veloped to test the hypothesis that the industry was under-
capitalized. No support for that hypothesis was found;
instead, bus replacement decisions in Cleveland and Chicago
were found to be very close to optimal. 2/ Restrictions
limiting Federal assistance to capital grants provide incen-
tives for local governments to inefficiently waste capital,

»

1/Another point frequently made in conjunction with this
argument is that local governments' action will not lead
to these needed capital projects, either because local
governments do not have the money to fund them or because
local ygovernments generally fail to provide for their
lony~term capital needs.

2/William B. Tye, "Economics of Urban Transit Capital Grants,"
in Price-Subsidy Issues in Urban Transportation, Highway
Research Record No. 476, Washington, D.C., 1973, pp. 32 and
33.
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such as by premature replacement of buses. With the Federal
Government committed to paying 80 percent of the cost of a
capital project, local authorities would tend to trade off
operating expenses for capital expenses whenever an additional
$1 dollar in capital costs would reduce operating expenses

by 21 cents or more.

This incentive to overcapitalize the industry naturally
led to a larye increase in the demand for capital grant
funds; rather than providing limited liability to the Federal
Government, this program makes further demands for assistance
seem inevitable.

Limitations of Federal assistance to capital grants
provide no assurance that the assistance will lead to improved
service rather tnan higher wages for transit workers. That
argument ignored the fungibility, or interchangeability, of
money. A subsidy for capital expenses reduces the cost of
providing transit services. Operators could pass the benefit
on to riders by reducing fares or increasing service. How-
ever, they could also maintain the same fares and service

‘that would have existed without any Federal assistance and

instead use the savings in capital costs to pay higher wages.
The type of expenditure subsidized does not determine the
ultimate beneficiary.

'ne visibility argument in behalf of capital grants is
not an economic argument and is, therefore, not susceptible
to economic analysis. However, whatever advantages arise due
to visioility are purchased at the cost of wasteful use of
capital that occurs when Federal assistance is limited to
capital expenses. Furthermore, the reliance on capital grants
for their visibility encourages installation of new facili-
ties rather than achievement of progyram objectives, such as
increased transit availability for transit dependent groups,
as a measure of the effectiveness of Federal assistance.

As a result of the growing operating deficits of the
industry 1/ and the increased awareness of the weakness of
the arguments against Federal subsidies for operating assist-
ance, the Conygyress amended the UMT Act to allow Federal
assistance for operating expenses. The NMTA Act of 1974
created a new Section 5 in the UMT Act. Section 5(d) author-
ized using Federal funds for "the payment of operating ex-
penses to improve or to continue such service by operation,

1/A major reason in the growth of operating deficits during
this period was the policy of operators not to increase
fares enough to offset inflation.
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lease, contract, or otherwise." 1/ Money authorized under
section 5 can also be used for capital expenses, although.
in practice very little has been used in that way.

The Congress authorized nearly $4 billion for a 6-year
period as section 5 subsidies, beginning with $300 million
in fiscal year 1975 and increasing to $900 million in 1980.
An important decision was made in determining that local
authorities rather than riders would be the initial recipients
of the subsidies. 2/ Therefore, it was necessary to decide
how the funds would be allocated among urban areas. Adminis-
trative convenience suggested that each area's share be
determined by a formula based on known factors; this reduced
the burden on DOT that would arise in evaluating individual
requests for funds from hundreds of operators. The formula
approach also satisfied the political need to spread the
funds among many areas while removing the appearance of
political decisionmaking inherent in a discretionary grant
program. In addition, under the formula approach, "grants-
‘manship" is not relevant in determining each area's share.

Once the Congress had decided to use a formula to allo-
cate operating subsidies, it next had to decide which factors
to include in it. Different combinations of factors would
produce vastly different allocations. The two factors chosen
were population and population density. Denser and more popu-
lous areas were felt to have greater need for assistance.

Algebraically the allocation formula is expressed as
" follows:

Si = Pi X 1/2 T + Pi X Di X 1/2 T
- —_—

LI P

i=1 1 i

nm s

) (P; x Di)

Where P; = an urban area's population;

D; = an urban area's population density, measured as
persons per square mile;

El/Public Law 93-503, section 103(a).

2/An example of a user-side subsidy is the food stamp
program. A similar transit stamp program could have
been adopted to subsidize designated transit users.




n

I Py = the sum of all urban areas' populations;
i=1 .

n

I (Pjx Dj) = the sum of each urban area's population
i=1 multiplied by its population density;
T = the total funds to be allocated; and
Si = an urban area‘'s share of the funds.

Congress might have chosen many other factors to allocate
section 5 funds. The next chapter identifies criteria that
can be used to evaluate potential formulas. Chapter 4, evalu-
ates some factors which might be used in formulas according

to our criteria.

The amended section 5 of the UMT Act limited the Fed-
eral share of the available funds to 50 percent of any urban
area's transit operating deficit, regardless of the amount
determined by the formula. This still left some discrepancy
with capital expenses, for which the Federal share was 80
percent. However, the 50-percent limit was not a binding
constraint for most major transit systems, although it was
for many small ones (which generally did not receive capital
grants).

An important provision of the amended section 5 was the
"maintenance of effort" (MOE) requirement, which stated that

"rederal funds * * * gshall be supplementary to
and not in substitution for the * * * State and
local government funds * * * expended on the
operation of mass transit service in the area
involved * * *", 1/

The purpose of this requirement was to prevent State and
local governments from simply replacing their own transit
subsidies with Federal operating assistance. UMTA has inter-
preted the MOE provision to mean that any reduction by State
and local governments in their subsidies requires a complete
halt to Federal operating assistance, rather than a propor-
tional reduction. Obviously an MOE requirement greatly
influences local authorities' decisions about the relative
shares of transit costs to be covered by farebox revenues

and subsidies. This issue is discussed in chapter 5.

1/Public Law 93-503, section 103(a).
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The NMTA Act of 1974 also extended and increased the
section 3 so-called discretionary capital grant program. 1/
The Congress authorized expenditures of $7.325 billion for
fiscal years 1975-80, nearly twice as much as was authorized
for formula grants (operating subsidies). The amount for
which contract authority existed and, therefore, could be
used to fulfill obligations authorized in advance of appro-
priations was increased from $6.1 billion to $10.925 billion.

SURFACE TRANSPORTATION ASSISTANCE ACT OF 1978

Between 1974 and 1978, the Senate twice passed bills
to amend the UMT Act, but neither became law. In the 94th
Congyress, the Senate passed the NMTA Act Amendments of 1975,
put the House failed to act. Then in 1977 the Senate incorpo-
rated many of the features of that bill into the NMTA Act
Amendments of 1977 and passed that bill. It provided new
capital yrant authority and additional funds for operating
assistance, extended operating assistance to nonurbanized
areas, and expanded Federal subsidies for commuter rail
'services. Only the sections dealing with commuter rail
loperating assistance were enacted into law.

However, in 1978 the Congress passed the STA Act of
that year, which includes many changes in the Federal mass
transit subsidy program. The STA Act of 1978 deals with
ooth nighways and mass transit. The mass transit portion
of the act authorizes funds for section 5 formula grants
‘through fiscal year 1982 and for section 3 discretionary

capital yrants tnrough 1983.

The Senate version of this bill would have drastically
altered the formula yrant program, but the changes included
in the final enacted bill are much less severe. Nonetheless,
there are changes in the amounts authorized, the way in which
Federal funds are to be allocated among urban areas, the ways
these funds are to be used, and the MOE requirement.

The STA Act of 1978 authorizes vastly increased amounts
for section 5 formula grants. These amounts range from
$1.515 pbillion for 1979 to $1.765 billion for 1982. Part of
this increase is due to switching funds for routine bus
replacement from the discretionary capital grant program to
the formula yrant program.

l/Section 3 capital yrants are referred to as discretionary
vecause urpban areas must suomit applications for these
funds and judyment is applied in choosing which projects

will be funded.
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The allocation formula still relies heavily on popula-
tion and population density, but it is now more complicated.
More than half the available funds, $850 million in 1979
and $900 million thereafter, will continue to be allocated
by the formula set forth in the NMTA Act of 1974: half
determined by population and half determined by population
times population density. An additional $250 million per
year will be allocated by these same factors but only after
this amount has been first divided among size categories
of urban areas; 85 percent will go to areas with more than
750,000 people and 15 percent will go to smaller areas. 1/
Local authorities have freedom to use both tiers of funds
for operating or capital expenses, although in the past,
formula grants have been used overwhelmingly for operating

expenses.

In a major departure from past practice, the Congress
has chosen to require that portions of an area's funds be
spent in particular ways. Amounts ranging from $300 million
in 1979 to $455 million in 1982 have been authorized solely
for purchasing buses and related equipment and constructing
bus-related facilities. The Senate version of the bill
called for the bus replacement funds to be allocated by
factors measuring the number of bus seat miles and the age
of bus fleets. The rationale for this approach is that
these factors reflect an area's need for bus replacement.
However, the enacted legislation calls for bus replacement
funds to be allocated by the standard population/population
density formula for 1979 and 1980. The Secretary of Transpor-
tation is required to study alternative approaches for allo-
cating bus replacement funds. The Congress will have an
opportunity to consider this study before deciding how to
allocate these funds in 1981 and beyond.

1/The purpose of dividing this "second tier" of funds such
that 85 percent goes to urban areas with populations over
750,000 is to assure that the largest areas will receive
gJreater allocations than if the population/population
density formula had been applied to the entire $250 million.
However, the difference is really fairly small. UMTA has
calculated that 65 percent of the funds is allocated on
a population/population density basis to areas with popula-
tions exceeding 1 million; therefore, a slightly larger
percentage is allocated to areas with populations exceeding
750,000. Thus, allocating 85 percent to areas with popula-
tion exceeding 750,000 adds less than $50 million to the
total availaole annually to those areas.
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The Congress has also included in the formula grant pro-
gram funds for fixed guideway systems. 1/ The STA Act of 1978
authorizes from $115 million in 1979 to §160 million in
1982 for capital or operating assistance projects involving
commuter rail or other fixed guideway systems. These funds
will be allocated on the basis of each urban area's share
of the Nation's commuter-rail-train-miles, commuter-rail-
route-miles, and fixed-guideway-system-route-miles other
than commuter-rail-route-miles. One-third will be allocated
on the basis of each of these three factors; each area's
share will equal the total being allocated by that factor
multiplied by the ratio of that area's total to the national
total for that factor. However, no urban area can receive
more than 30 percent of the total allocated by any of these

‘factors.

The allocation formula for fiscal year 1979 is summarized
in table 1.

UMTA has not allocated fixed guideway funds for fiscal

year 1979 due to legal technicalities concerning the applica-

bility of this section of the formula for this year. 2/ The

‘remainder of the funds nas been allocated, and the amounts
'going to the 20 urban areas with largest shares are listed in

table 2. 3/

‘The STA Act of 1978 vastly alters the MOE requirement of

'tne NMTA Act of 1974 for operating assistance. The Congress
'now asserts that its intent in making Federal assistance
~m* * * gypplementary to and not in substitution for * * *

' 1/Fixed guideways refer to any public transportation facil-

ities which use and occupy separate rights-of-way for
the exclusive use of public transportation service.

2/GAO's decision in the matter of Rail Service Operating Pay-
ments Appropriation FY 1979-Applicable Allocation Formula,
B=175155, July 25, 1979, was that UMTA 1is not required to
allocate commuter rail operating payments for 1979 on the
basis of the formula in the STA Act because these payments
were not appropriated pursuant to the authorization in that
Act. As a result of this decision, only the commuter rail
services, and not other fixed guideway systems, have been
funded thus far from funds previously appropriated.

3/Table 2 is based on UMTA calculations that of the $250
million authorized for 1979 for "second tier" funds,
only $150 million has actually been appropriated.
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local government funds * * *" ig not that any failure by a
local government to meet its MOE requirement should lead to
a cessation of Federal assistance--the previous interpreta-
tation--but that such a failure should lead to a reduction
in Federal assistance proportional to the shortcoming in
local gyovernment assistance. Furthermore, the Congress has
eased the requirement itself. If local authorities can
demonstrate that they have reduced their operating costs
without reducing their level of transit services, then they
can reduce their local subsidies without failing to meet the
MOE requirement. In addition, they are now free to reduce
local subsidies and to offset these reductions by increased
operating revenues arising from changes in fare structure.
The MOE reguirement will lapse in fiscal year 1982 if no fur-
ther changes are made.

The Senate version of the STA Act of 1978 would have
replaced the provision of the NMTA Act of 1974 that limited
an area's Federal operating assistance to 50 percent of its
operating deficit with a provision limiting the Federal share
to one-third of total operating costs. However, this change
was not included in the final version of the bill. Chapter
5 discusses the implications of this potential change, as
well as the approved changes in the MOE requirement, on the
relationship between governmental subsidies and farebox
revenues in financing urban mass transit.

14
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Table 1

Summary of Allocation Formula for
Fiscal Year 1979 Section 5 Funds

Total to be Factors used to Items on which
Category allocated in allocate funds funds may
of funds fiscal year 1979 among urban areas be spent
First tier $850 million Population, Any operating
population or capital
density expenses
Second tier $250 million Population, Any operating
population or capital
density expenses
(note a)
Bus replace- $300 million Population, ‘Purchases of
ment population buses and
: density related
equipment

and construc-
of bus related

facilities
Fixed guide- $115 million Commuter-rail- Operating
way train-miles, expenses for
commuter-rail- commuter rail
route-miles, systems

fixed-guideway~ (note b)
system-route-

miles other

than commuter-
rail-route-

miles

.

a/Second tier funds are first apportioned such that 85 percent
go to urban areas with more than 750,000 people and 15 per-
cent 4o to smaller urban areas. Population and population
density are used to allocate among areas in each size cate-

Jory.

b/These funds are limited to operating expenses for commuter
rail systems in 1979 only. For the remainder of the time
covered by the STA Act, these funds can be used for any
capital or operating expenses for commuter rail or other

fixed guideway systems.

15




Table 2

Twenty Largest Allocations

seal Year 197

of Fiscal Year 1979 Section 5 Funds (note a)

Urban Area

New York

Los Angeles-Long Beach
Chicago

Philadelphia

Detroit
san Francisco=-Oakland
washington

Boston

St. Louis
Baltimore
Cleveland
Pittsburgh
Houston
Minneapolis-St. Paul
Miami

Buffalo

San Juan

New Orleans
Seattle~Everett
San Diego

Fiscal year 1979

States

New York,

New Jersey
California
Illinois,

Indiana
Pennsylvania,

New Jersey
Michigan
California
District of Columbia,

Virginia,

Maryland
Massachusetts
Missouri, Illinois
Maryland
Ohio
Pennsylvania
Texas
Minnesota
Florida
New York
Puerto Rico
Louisiana
Washington
California

allocation

(millions)
$236.6

106.4
85.0

51.4

46.5
34.3
30.6

29.0
20.9
19.7
18.9
18.0
16.4
14.9
14.6
13.5
13.4
12.1
11.9
11.8

a/These allocations do not include funds to be allocated
for fixed guideway system expenses.

16



CHAPTER 3
CRITERIA FOR EVALUATING ALLOCATION FORMULAS

Section 5 of the UMT Act authorizes using Federal funds
to subsidize operating expenses of local transit operators.
These funds are allocated among urban areas on the basis
of a formula which determines each area's share.

The choice of factors for inclusion in the formula
determines each area's share of the total appropriated for
section 5. Some factors, such as measures of transit perform-
ance, may also create incentives for transit operators to
alter the scope and type of services provided in order to
increase their shares of future allocations.

Many possible factors can be used, either individually
or jointly. The first step necessary to evaluate alternative
specifications of the section 5 formula is to establish cri-
‘teria by which these proposed formulas can be evaluated.
‘Operating assistance subsidies are allocated annually. There~
fore, the Congress, in evaluating these formulas, must con-
'sider the likely incentive effects as well as the initial

‘allocation.

: There is no universally accepted set of criteria for
"evaluating allocation formulas. However, after an extensive
review of the transit subsidy literature, 1/ we have identi-
‘fied and concentrated on these four criteria which we believe
 capture the most commonly discussed issues: (1) interjuris-~
'dictional equity, (2) attainment of Federal program objec-
'tives, (3) creation and maintenance of incentives for effici-
~ency, and (4) availability of necessary data. Other reason-
'able criteria may exist, but satisfaction of these four
' should ensure a satisfactory formula.

jINTERJURISDICTIONAL EQUITY

Economists frequently define two components of equity.
Horizontal equity requires that those in like situations be
treated equally. Vertical equity requires that the burden
and benefit be apportioned such that those most in need

1/0ne good analysis of the criteria for evaluating transit
allocation formulas is that presented by Walter Y. Oi
("The Federal Subsidy of Conventional Mass Transit,"
Policy Analysis, Vol. 1, No. 4, Fall 1975, pp. 613-658).
We have used some of the ideas Oi has developed but have
modified them in choosing our criteria.
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receive the greatest benefit while those most able to pay
bear the greatest burden. 1/

To use an equity criterion to evaluate allocation formu-
las, we must decide both the groups whose situations will
be compared and the characteristics of the situations for
which similarity is analyzed. We have selected urban areas
rather than individuals as the groups to compare. That is,
interjurisdictional equity is obtained when each area receives
an "equitable" share. We have chosen this approach rather
than a definition based on comparing individuals' income
levels because decisions about how the funds will be used
and which income classes will receive the greatest benefits
are made mostly at the local level. To the extent that
income redistribution is an objective of Federal operating
subsidies that topic will be considered in the discussion
of the second criterion.

Unfortunately there is no obvious way to determine each
urban area's equitable share. There is no consensus about
the variable which most accurately reflects an area's need
for operating assistance. One possibility is the number of
riders. In this view, the Congress can achieve both horizon-
tal and vertical equity by making each area's share propor-
tional to its share of total transit riders, creating an
equal subsidy per rider. However, such a subsidy does not
consider distances traveled per ride. Since longer trips
are presumably more costly to provide than shorter ones,

a subsidy based on passenger miles rather than number of
passengers might be more equitable.

There are other measures besides passengers and pas-
senger-miles for which an equity principle could be suggested
to support that measure's inclusion in an allocation formula.
Possibilities include, among others, equal subsidy per resi-
dent, per dollar of local expenditure on transit, per dollar
of deficit, and per vehicle mile of service. The interjuris-
dictional equity criterion can be considered only in conjunc-
tion with attainment of Federal program objectives. That
is, the variable which is compared to determine equity depends
in part upon the objectives of Federal mass transit operating
subsidies. Nonetheless, a satisfactory formula should in
some way consider the relative need for assistance among
areas.

1/0bviously many degrees of vertical equity are possible,
and choosing one is a political decision.
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ATTAINMENT OF FEDERAL PROGRAM OBJECTIVES

The allocation formula should further the attainment of
the objectives of the operating assistance program. In part,
this criterion can be affected by the allocation of funds
among urban areas. For instance, if maintaining of rail tran-
sit were an objective, then this criterion could best be met
by allocating large shares to areas with existing rail transit
systems. At least some of these objectives, however, are
likely to be broad enough that they can be satisfied in all
or most areas. Therefore, the primary impact of the formula
on this criterion lies in the incentives created. Variables
based on measured transit characteristics can induce responses
designed to increase transit systems' shares. Factors that
induce responses which further Federal program objectives will
satisfy this criterion.

To determine whether specific responses by local opera-
tors further Federal program objectives, it is necessary to
‘clarify what these objectives are. 1In various mass transpor-
'tation laws, the Congress has articulated its findings on

'the state of urban mass transportation and the need for
' Federal assistance to enable local governments to provide
~adequate service.

For instance, in 1964 the Congress found that "the dete-
rioration or inadequate provision of urban transportation
facilities"™ and the "intensification of traffic congestion"
were jeopardizing "the satisfactory movement of people and
goods" within urban areas. 1/ By 1970 the Congress found "the
ability of all citizens to move quickly and at a reasonable
cost” to be "an urgent national problem." 2/ 1In 1974 the Con-
gress found "the maintenance of even minimal mass transporta-

~tion" was becoming threatened and stated that "the termination
- of such service or the continued increase in its costs to the
user is undesirable.” 3/ Although the STA Act of 1978 con-

' tained no statement of findings, the Senate-passed version of
i that bill did. These findings were that there should be a

; "reaffirmation of the national commitment to the continued

. improvement of existing services and the development of addi-
i tional services," that "the appeal and accessibility of public
transportation as a viable alternative to excessive automobile

1/Public Law 88-365, section 2(a).
2/Public Law 91-453, section 1.

3/Public Law 93-503, section 2.
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use"” must be broadened, and that there must be programs "to
improve service to people who have particular need for effec-
tive public transportation.” 1/

From these general findings we have identified specific
actions that appear to further Federal program objectives.
These include improvement in the quality of existing service,
provision of additional service on existing routes, exten-
sions of transit systems to make mass transit accessible
to more people, and special efforts to improve accessibility
to the handicapped. Quality improvements, of course, could
take many forms, such as increased speed or comfort of travel.

The multiplicity of objectives and the potential con-
flicts among them create a problem in evaluating the effect
of including a particular factor in an allocation formula.
Responses to incentives designed to further one objective may
simultaneously make the attainment of another objective less
likely. For instance, introducing special facilities on
buses to make them usable by the handicapped would increase
mobility for that group. However, increases in boarding
time due to use by the handicapped would increase total
‘trip time by bus relative to cars and might reduce ridership
by nonhandicapped persons.

CREATION AND MAINTENANCE OF
INCENTIVES FOR EFFICIENCY

For a long time, many people believed that Federal capi-
tal grants might lead to improved mass transit service but
that operating subsidies would only lead to higher costs of
providing service. However, the adverse consequences--such
as overcapitalization--of restricting Federal subsidies to
capital yrants have been thoroughly analyzed in recent years,
and the aryuments in favor of such a policy have been shown
to be analytically unfounded. 2/ Economists generally believe
that if Federal subsidies for mass transit are provided, then
unrestricted grants that can be used for either capital or
operating assistance are likely to prove the most efficient
approach.

1/S. 2441, 95th Congress, section 101(a).

2/See, for instance, wWilliam B. Tye, "Economics of Urban
Transit Capital Grants" in Price-Subsidy Issues in Urban
Transportation, Highway Research Record No. 476, Washing-
tOn' D-Co' 1973’ ppo 30—35-
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Nonetheless, efficiency is a relevant criterion because
of the potential incentive effects of the allocation formula.
An ideal formula encourages efficiency rather than gives
operators incentives to act inefficiently to increase their
shares of future allocations. Such inefficiencies can occur
both in choices of inputs and in provisions of service.
Formulas in which allocations are based either on use of a
particular input or on the size of the deficit seem partic-
ularly likely to promote inefficiencies. Similarly, formulas
based on levels of service provided, without any consideration
gf demand, may lead to inefficiencies, such as running empty

uses.

AVAILABILITY OF NECESSARY DATA

The Government needs reliable measures of the variables
in the formula to accurately determine each urban area's
share of the operating subsidies. Accurate data can be ob-
tained quite inexpensively for some variables, particularly
those that describe characteristics of the urban areas.

'The transit industry, however, has long been hampered by
. an absence of reliable data on transit performance measures.
'Acquisition of certain types of data may prove quite expen-

sive.

Federal operating assistance for mass transit is al-
located annually. Therefore, the Government's perspective
on the question of data should be on a longrun basis. That
is, the potential availability of reliable measures is more
important than the current existence of the data.

Several types of defects may exist in the data. 1In

' some cases, such as ridership, it is widely believed that

 the data are not very accurate and that verification or
. auditing is not likely to improve the situation. Some infor-

mation can be obtained only from surveys of riders. Although
this approach may produce reasonably accurate data, the
costs are likely to be high. These costs are a deadweight
loss to society and reduce the benefits of the subsidy pro-
gram. Another problem is that transit systems use various
definitions for some variables. Data from one system may
not be comparable with data from others.

The Congress has recognized the need for better data on
transit performance. Section 15 of the UMT Act requires the
Secretary of Transportation to "* * * accumulate public mass
transportation financial and operating information by uniform
categories and a uniform system of accounts and records." The
project which will accomplish this end is known as FARE,
Financial Accounting and Reporting Elements.
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All transit systems must subscribe to FARE to be eligible
for Federal operating assistance.

The FARE system will lead to the creation of a data
base of transit performance measures far superior to that
which has existed previously. Comparable data for at least
some variables will be available, which will increase their
attractiveness as factors on which to base allocation formu-
las. Since there is ample time before the need to reauthor-
ize the operating assistance program, the Congress may wish
to ask UMTA to develop cost estimates for acquisition of data
on additional variables which satisfy the other criteria in
order to use them also as factors in future formulas.

CONFLICTS AMONG CRITERIA

These four criteria are, we believe, a reasonable basis
for evaluating factors to be used in an allocation formula.
However, no factor is likely to exist that exactly satisfies
all criteria. Attempts to satisfy one criterion may work
directly contrary to another because of inherent confllcts
among the criteria.

The Federal Government has introduced mass transit
operating assistance into an environment in which there is
great variance among urban areas with respect to both the
scope and type of their transit systems and their fare
policies. Some areas have extensive systems that cover
much of these areas, while others offer only rudimentary
service. In some areas deficits have been kept low by
recovering most costs from riders, while in others a de-
liberate policy of large State and local subsidies (large
deficits) has been adopted.

As a result, Federal operating subsidies can be used
as either a reward or an incentive. The Congress can either
reward urban areas that have spent a lot of their own money
in developing extensive transit systems by giv1ng them finan-
cial relief in the form of large Federal operating subsidies
or, instead, subsidize the efforts of areas without extensive
transit systems as an incentive to develop them. The reward
approach recognizes past transit spending and allocates
funds on the basis of exlstlng conditions, while the incentive
approach emphasizes provision of funds to expand beyond
the current state.

The Congress can use transit performance measures to
allocate operating assistance in order to induce responses
in the form of increased or improved service. If each area's
share were proportional to the number of vehicle-miles of
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gservice, for instance, operators would have an incentive

to expand their services. And if expansion of service is an
objective of Federal policy, then encouraging such responses
is consistent with satisfying that criterion.

However, a formula based on vehicle miles will allocate
the largest shares to areas that already provide large amounts
of transit service. The greatest potential for expanding
service is likely to be in areas in which little service is
currently provided. Although an attempt to induce expansion
of service may be desirable, only limited funds would be
available, at least in the short run, to offset operating
expenses in those areas that choose to expand their service,
thereby lessening the chances of obtaining the objective.

1f, instead, the Congress used vehicle~-miles to allocate
operating assistance but gave the largest shares to areas
with few vehicle-miles, more of the funds would go to areas
in which there was the greatest potential to increase service.
‘However, the incentive effects would be intolerable; urban
'areas could keep their shares high by continuing to provide
'little service. Equity principles, such as equal subsidy
'per rider or per passenger mile, also imply rewarding areas
'with widespread service, even if such action directs the
bulk of the funds away from those areas with the greatest
potential to increase service.

There is no way to entirely resolve this conflict.

The negative incentive effects of rewarding low levels of
service ~-or some other measure--suggest that to the extent
the attainment of Federal program objectives is a relevant
criterion, formulas should be structured to encourage movement
. toward those objectives, even if initially this implies that
the largest shares will go to areas already meeting them.
;One potentially successful resolution would be for the Con-
' gress to use the improvement in an area's performance as the
[basis for determining its share. This approach focuses
' attention on the additional service provided and creates
' incentives to expand service in all urban areas. However,
' in comparing improvements among areas, the Congress will
' need to consider the different levels of service from which

. the areas are beginning.

§ Potential for conflict also exists between the criteria

' of attaining Federal program objectives and creating and

maintaining incentives for efficiency. Attempts to induce

local transit decisions that further Federal objectives may

| gimultaneously induce economically inefficient behavior.
Objectlves of mass transit assistance are frequently phrased
as increases in the level of service, such as increased
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vehicle-miles. If the objective is to increase the level
of service and the Congress uses vehicle-miles to allocate
the funds, operators will have an incentive to attain this
objective by expanding their service. Operators, however,
may inefficiently choose to expand their service on high
speed routes even if demand considerations suggest ex-
pansion elsewhere, because at higher speeds more vehicle-
miles could be obtained per vehicle in a given time.

Attempts to increase their shares of Federal operating
subsidies by actions that help attain Federal objectives
may also cause inefficient combinations of inputs in pro-
viding transit service. To increase the number of vehicle-
miles, operators might be biased toward acquiring smaller
vehicles and using them more frequently. If an objective
of efficient use of resources is measured in terms of output
per unit of a specified input--such as passenger miles or
revenues per employee--then there is a bias away from that
input, which may produce an inefficient combination of inputs.

Finally there is potential for conflict between the
attainment of Federal program objectives and the widely
held belief in local autonomy.

Local authorities likely are most familiar with their
own transit needs, and the Congress has generally allowed
them to decide about the type and scope of services offered.
However, it is improbable that all uses to which local author-
ities would put Federal funds would be steps toward Federal
objectives. The Congress can create incentives for local
decisions to be consistent with Federal objectives by using
measures of transit performance characteristics important
to the Federal Government as the basis for determining each
area's share of the funds.

Despite these conflicts, a formula must be chosen. The
next chapter, analyzes factors that might be included in this
formula. Although it is not possible to devise one best
formula, we can eliminate some factors from consideration and
describe the type of formula that best satisfies our criteria.

24



CHAPTER 4
ALTERNATIVE SPECIFICATIONS OF ALLOCATION FORMULAS

There are many factors which the Congress could use,
singly or jointly, to allocate mass transit operating assist-
ance among urban areas. The choice of factors will determine
both each area's current allocation and the incentives pre-
sented to transit authorities to behave in ways which will
increase their share of future allocations. We will evaluate
potential formulas according to the criteria established

in chapter 3.

Our discussion is quite lengthy because of the many
factors we have analyzed. We have, however, limited our
analysis to measures that have been considered at some time
as potential factors. We have included some clearly inferior
measures because we feel it is important to show why they
should not be included in allocation formulas.

| We have divided the factors under consideration into

four categories. The first three are measures of various
characteristics of each urban area's transit system. Vari-
ables related to the transit service provided are in the

first category, while those that measure the amount of transit
consumed are in the second. The first category includes mea-
sures of (1) transit output (e.g., vehicle miles of service),
(2) transit input (e.g., number of vehicles), (3) technologi-
cal efficiency with which inputs are turned into outputs
(e.g., vehicle miles of service per employee), and (4) transit
‘availability (e.g., the percent of population living within

a specified distance of a transit route). Ridership and
passenger-miles are examples of variables in the second

'category.

: The third category of transit-related factors consists
'of measures for which the values depend upon both the transit
' service provided and the amount consumed. Thjs category in-
}cludes measures of (1) the use of the provided service (e.g.,
'riders per vehicle) and (2) the cost efficiency of providing.
' transit (e.g., the average cost per rider), as well as (3)

' aggregate financial measures of the transit system (e.qg., the
'gsize of the operating deficit).

E Characteristics of urban areas that are not measures of
! the transit system fall into the fourth category. These po-
| tential factors are frequently called urban-based factors
iand include measures of population, density, and income, as
zwell as other features.

|
|
J
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The Congress could use a transit-based formula, an
urban-based formula, or one based jointly on transit and
nontransit characteristics. In a transit-based or jointly
based formula, factors from any or all of the three categories
of transit characteristics could be used. The major differ-
ence between transit-based and urban-based factors--apart
from the effect on the initial allocation--is that local
transit authorities usually have at least partial control
over the values of transit-based factors, but not over urban-
based ones. Therefore, a transit-based formula could create
incentives for local authorities to alter one or more aspects
of their systems, while an urban-based formula would not.

We will examine this distinction further in evaluating the
potential factors.

TRANSIT SUPPLY FACTORS

Several types of measures are included in this category.
Perhaps the most intuitively appealing are those that are
measures of output, the amount of service provided.

Transit output

In order to allocate operating assistance such that
each urban area's share equals its share of transit output,
it is necessary to decide how output will be measured. Either
the number of vehicles or the number of seats can measure the
nature of service provided. And either the number of miles
traveled or the number of hours during which the vehicles
or the seats are used in revenue service can measure the
extent of service provided. Therefore, four potential mea-
sures of transit output are vehicle-miles, seat-miles,
revenue-vehicle-hours and revenue-seat-hours. 1/

Allocations based on output imply equal subsidies per
unit of service provided. That is, each area's cost of
providing service would be reduced by the same amount per
unit provided. Such a formula would not satisfy equity
criteria based on principles of providing equal assistance
to all riders or to all residents of urban areas since each
area's share would not depend on either usage of the transit
system or population. However, this type of formula is
consistent with the view that the largest Federal subsidies
should be granted to those areas that have chosen to provide
the most service.

1/The word "revenue" is used in front of "vehicle" and "seat
hours" to indicate that we are measuring the number of
hours in which the vehicles and seats are operated for
revenue service.
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Local authorities can increase their shares of future
allocations based on output by increasing their service.
Although expanded service by itself will not necessarily
lead to attainment of all Federal program objectives, it
is a necessary element. To the extent, however, that attain-
ment of objectives requires increases in particular types
of service, a subsidy based strictly on total output is
too broad to guarantee appropriate responses. A framework
in which transit output is differentially weighted according
to a prescribed scale would help to generate responses aimed
at attaining narrower objectives than an expansion of total
transit service.

The encouragement of increased transit output risks the
introduction of service for which there is little or no
demand because an urban area's share of the available funds
from a subsidy based on output does not depend on ridership.
Local transit authorities would have incentives to provide as
many miles or hours of service as possible with their fleet
of vehicles. This might cause them to increase their service
on long high-speed routes, such as suburban-downtown express
routes, and decrease service on shorter, slower, intracity
routes. In the extreme, operators could increase their
subsidies even by operating vehicles at times and places
which attracted no riders. 1/ However, the Congress could
avoid this type of inefficlency, without resorting to a
subsidy based on ridership, by stipulating that a specified
percentage of a vehicle's seats must be occupied during a
portion of each run for that run to count as part of the
area's transit output. The determination of the appropriate
percentage, of course, is a subjective matter, but might be
influenced by such things as the minimum load factor beyond
which a bus is more energy efficient than an automobile
with a single occupant.

Although a subsidy based on transit output provides
incentives for increased output, it is neutral with respect
'to the cost efficiency with which a given level of output
is produced. Since the subsidy is not based on costs, there
'1s no incentive for inefficient production of transit service.
xOn the other hand, reductions in the cost of providing that
'service will not lead to increased subsidies. However, if
'the level of inputs is considered fixed, then a subsidy
‘based on output encourages technological efficiency in the
'use of inputs, which produces more output and subsequently
increases the area's share of funds.

1/This is a serious concern because the incremental cost of
operating a vehicle at an off-peak hour is frequently quite

low.
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Data availability would not likely be a major problem
in implementing a formula based on transit output. The number
of vehicle miles or revenue vehicle hours could generally be
calculated from published schedules. The costs of monitoring
and enforcing accuracy would be small relative to those
necessary to monitor ridership because there would be only a
small number of vehicles relative to the number of passengers.
Furthermore, no work would be required by drivers to collect
the necessary data. 1/ For seat-miles or revenue-seat-hours,
the data costs would be only slightly higher. The number
of seats on each vehicle as well as the distance traveled
and the time in revenue use would be have to be verified.

The similarities among the four measures of transit °
output outweigh the differences and, therefore, no one output
measure is far superior to the others. Measures of seats are
slightly preferable to measures of vehicles because they
allow for differentiation based on vehicle size. 2/ Other
things being equal, larger vehicles represent greater output.
In addition, riders purchase seats on vehicles rather than
vehicles themselves. Of course, the use of seat measures
might lead transit operators to use large buses when smaller
ones would provide sufficient capacity. However, this implies
only that the use of output measures might lead to excess
transit output, not that seat-miles or revenue-seat-hours
are inferior output measures. Some passengers stand on
crowded vehicles, so the number of seats understates the
carrying capacity of vehicles. But this is only a minor con-
cern because there is not likely to be great variance among
vehicles in the relative proportion of seats and standing
spaces. 3/ Revenue-seat-hours has a small advantage over
seat-miles in that the former is not influenced by the speed
of travel and is, therefore, probably the best measure of

transit output.

1/1f a minimum load factor is required, then data availability
is a significant problem because verification of the percent-
age of seats occupied is difficult to obtain.

2/Two vehicles of vastly different sizes traveling the same
route would travel the same number of vehicle miles. On the
other hand, equal numbers of seat miles could be generated
by one vehicle with 2x seats or two vehicles each with x
seats traveling the same route. The latter example seems
to more closely represent equal levels of transit output.

3/1f there is significant variance in this proportion, it
might be more accurate to measure carrying capacity rather
than seats, but that is a more subjective and less readily

verifiable figure.
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Transit input

An alternate measure of transit supply is the amount of
inputs used in providing transit service. The Congress could
base each urban area's share of the funds on, for example,
the number of transit employees, the number or age of transit
vehicles, or the number of miles of fixed guideways. These
variables, like those for transit output, are used to repre-
sent the size of an area's transit system. To the extent
that there is a correspondence between inputs and output,
allocations based on inputs are also consistent with the
view that the largest Federal subsidies should be granted
to those areas which provide extensive service.

An allocation based on the use of a particular input
would create incentives to increase use of that input. To
some degree, there is substitutability among inputs in pro-
viding transit service. Although the Federal subsidy does not
lower the price of any input, the availability of increased
assistance for using more of a specified input reduces the
effective cost of that input relative to others. Therefore,
this type of subsidy will bias operators' choices away from
the most economically efficient combination of inputs and to-
‘ward greater use of the input upon which subsidy allocations
.are based.

{

In general, the direct objectives of Federal mass transit
‘operatlng assistance are not an expansion of transit inputs.
,Allocatlon formulas that create different types of incentives
‘are likely to be more effective in attaining those objectives.
‘However, if an objective is to increase a specific type of
'service, then a subsidy based on an input heavily used in that
'type of service might be effective in attaining the objective.
'This is particularly relevant in the case of rapid transit on
. fixed guideways, for which an incentive to expand fixed guide-
‘ways might lead to greater service of this type. Nonetheless,
. there is partial substitutability among inputs, and in areas
'that already have fixed guideways, increased service can be
provided by using more vehicles on the ex1st1ng mileage as
well as by increasing the mileage.

1978, the Congress mandated that specified portions of each
urban area's funds be spent for both bus replacement and
fixed guideway systems. If money is authorized solely for
replacing buses or some other input, then a etrong equity
argument can be made in behalf of using the Q1ze and age

of an area's bus fleet to determine that area's share of
this portion of the funds because the greatest need for

bus replacement funds occurs in those urban areas with large,

i
:
: In reauthorizing the operating assistance program in
|
|
|
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old bus fleets. However, even if equity considerations
suggest that old buses imply a need for funds to replace

them, this does not imply that limits should be placed on

how local authorities can spend their Federal funds. Flex-
ibility by local authorities in the use of Federal assistance
should be encouraged.

A formula which allocates subsidies on the basis of
transit output is neutral with respect to the technological
efficiency with which inputs are combined to produce a
given level of output. There is no incentive to be either
more efficient or less efficient than before the subsidy.
However, an allocation based on inputs creates incentives
for inefficiency because an increase in the amounts of inputs
used to produce a given level of output would lead to an
increase in an urban area's Federal subsidy.

One criterion by which subsidies based on input score
well is data availability. There are few conceptual or mea-
surement difficulties in obtaining data on the number and
age of transit vehicles or the number of miles of fixed guide-
ways. This data is also easily auditable as well as compar-
able among transit systems. Employment data may present a
conceptual problem due to part-time workers. However, this
can be handled by calculating the number of fulltime equiva-
lent workers.

Technological efficiency

Instead of allocating subsidies on the basis of the
amount of transit service supplied--as measured by either
outputs or inputs-~the Congress could determine each area's
share by the technological efficiency with which inputs are
turned into outputs. Potential factors for this type of
formula include measures of output--vehicle-miles, seat-miles,
revenue-vehicle~hours, revenue-seat-hours—--per employee;
vehicle-miles or revenue-vehicle-hours per vehicle; seat-
miles or revenue-seat-hours per seat, etc. ,

The rationale for this type of formula is that it would
provide incentives for more efficiency in providing service.
Operators would be able to increase their shares of the funds
by increasing their technological efficiency. One way in
which this might happen is by providing increased service
with the same amount of inputs. However, increases in tech-
nological efficiency might also be accompanied by reductions
in output. Therefore, operators' responses to this type of
formula may not aid in the attainment of Federal objectives
related to increased provision and availability of mass
transit.
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Furthermore, to the extent that there is substitutabil-
ity among inputs, subsidies based on the efficiency with
which one particular input is used might bias operators'
choices away from the most efficient combination of inputs.
In this case, operators could increase their subsidies by sub-
stituting other inputs for the one used in the formula.

There are no strong equity considerations in favor of
this type of formula. Certainly this formula does not pro-
vide equal subsidies per resident or per transit rider.

And unlike other transport supply formulas, one based on
efficient use of inputs does not necessarily provide the
largest subsidies to those areas that are supplying large
amounts of transit service. The most technologically effi-
cient areas could be ones with either large or small transit
systems. Finally, although the availability of data is not

a severe hindrance to this type of formula, the data require-
ments are somewhat greater than for transit output or transit
input formulas because information on both inputs and outputs

would be necessary.

fTransit availability

Finally another aspect of transit supply that is poten-
tially applicable to allocating Federal mass transit assist-
ance is the availability of service to residents. That is,

"~ this approach considers whether the service is supplied in
a way that enables most residents to use it.

Conceptual and practical problems must be solved in mea-

; suring availability.

The major conceptual problem is the definition of "avail-

} ability." The usually proposed measure of availability is
| the percentage of residents who live within a specified dis-

I
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|
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tance, such as one-fourth mile, of a transit route. However,
this is a very crude measure that neglects several important
considerations, such as the frequency of service and the
potential destinations to which one can ride. A more refined
measure would value these features in comparing transit avail-
ability among urban areas.

On a practical level data limitations are a serious
concern in applying even the most theoretically sound measure
of availability. Transit schedule information is readily
available and generally reliable. Therefore, it is possible
to determine which parts of an urban area lie within a speci-
fied distance of transit routes. And it is also possible to
determine the frequency of service in specific sections and
the potential destinations to which one can ride. However,
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the data base of the population available from the census is
not disaggregated by distance from the nearest transit route,
and it is not possible to accurately measure the number of
residents of each section that has been defined by distance
from transit route, frequency of service, and potential des-
tinations. Nor is it possible to accurately determine the
number of employment sites within each section defined as
above, although accessibility to such sites may be an impor-
tant component of transit availability. Nonetheless, census
data are sufficient to allow reasonable approximations in
many cases, and the potential errors in measurement must be
balanced against the other attributes of this type of factor.
The Congress may wish to ask UMTA to develop estimates of the
cost of acquiring more accurate data on transit availability.

There is great potential to create desirable incentives
by using this allocation factor. Assuring the availability
of mass transit to as many urban residents as possible is
an objective of Federal operating assistance. By allocating
funds on the basis of transit availability, the Congress can
provide incentives to operators to increase the percentage
of their areas' residents to whom service is available. And
by differentially weighting different types of availability
in calculating an area's value of this measure, the Congress
can create incentives aimed at very specific objectives.

For instance, if service availability for low income and
elderly people is considered particularly important, avail-
ability to these groups can be weighted heavily in measuring
overall availability. This will provide strong incentives
for operators to provide service that is available to these
groups. Similarly, if the availability of transit service
to suburban employment locations is heavily weighted, the
likely response by operators is increased service to those
areas. The incentives from this type of formula contrast
with those from a formula based on transit output, in which
case any increase in output could increase an area's share
of Federal assistance, regardless of where the service was
provided.

With respect to interjurisdictional equity, a formula
based on transit availability is clearly not consistent with
principles calling for equal subsidies per rider or per
resident. Satisfaction of those equity criteria requires
formulas based on ridership and population, respectively,
and no formula based on transit supply factors will meet
these goals. Nor does this type of formula allocate the
largest shares to those areas that might be perceived as
most in need by virtue of their having chosen to provide
the greatest amount of service, although an urban area could
increase its share by increasing the availability of its
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service. Instead, small urban areas with transit systems
that are extensive within their own areas but small in com-
parison with many large cities' systems might receive the
largest shares although they do not seem to be the most
needy. 1/ On the other hand, there may be a bias in favor
of high density urban areas because the greater the density,
the greater the percent of residents for whom service can
be made available with a transit system of a specified size.

Transit availability measures resemble transit output
measures in that they do not bias local authorities' deci-
sions about the way in which inputs are combined to produce
transit service. Increases in cost unaccompanied by increases
in availability do not lead to greater subsidies. On the
other hand, greater efficiency in providing the same level of
availability does not lead to greater subsidies either, al-
though increased efficiency that allows the provision of
greater availability with the same level of inputs does lead
to greater subsidies.

TRANSIT DEMAND FACTORS

These measure the amount of transit services consumed,
which might be a more important consideration in allocating
Federal assistance than the amount of transit services sup-
plied.

As was the case for transit supply factors, it is neces-
sary to define measures of transit consumption. There are two
basic measures, passengers and passenger-miles, which differ
in many respects: theoretical justification, measurability,
resulting distribution of funds, and incentives created for
transit operators.

The theoretical question is whether the number of people
who ride mass transit or the total distance they travel is
the best measure of the amount of mass transit consumed. That
is, do users of the system consume rides or ¢o they consume
transportation across a specified distance? At first glance
it seems that x riders each traveling 2y miles consume more
transit than x riders each traveling only y miles, which sug-
gests that passenger-miles is the better measure. However,
it is less clear which of the following, if either, represents

.

1/1f availability were measured as the number of residents
for whom service was available, rather than the percent,
then this factor would be likely to provide greater assist-
ance to the largest urban areas.

33




greater transit consumption: 2x riders each traveling y
miles or x riders each traveling 2y miles. So, we conclude
that in theory either measure is potentially useful in an
allocation formula, and we will evaluate both according

to our criteria.

Equity arguments exist in favor of both passengers and
passenger-miles as factors to allocate Federal mass transit
assistance. If the Congress wants to provide operating
assistance such that each area receives an amount that can
be used to subsidize all riders equally, then the number of
passengers is the appropriate measure. However, if the Con-
gress is more concerned with aiding those areas most in need
rather than aiding all riders equally, then passenger-miles
might be a better measure because of the likely greater cost
of transporting riders longer distances.

The availability of data necessary to use passengers Or
passenger-miles as factors in a formula poses serious prob-
lems. Existing data on ridership is widely believed to be
unreliable and not comparable among transit systems. 1/
There are both definitional and operational difficulties in
measuring transit consumption variables. Consistent defini-
tions of these variables are required. At present, some
ambiguous areas include whether or not charter passengers
and free riders should be counted and whether or not each
segment of trips by riders who transfer should be counted
separately.

Even if all transit operators defined ridership in the
same way, the operational costs of accurately measuring the
numbers of passengers and passenger-miles might be very high.
Nonuniform pricing prevents a simple determination of rider-
ship from farebox revenues. Bus drivers could possibly main-
tain a count of passengers, but only at the cost of reducing
speed. An audit of this data would be far more costly than
a similar audit of transit supply factors. Besides, vehicle
operators could not count passengers on rail transit lines
with multiple entry points. Nor could operators on either

1/One major reason for the lack of comparability of ridership
data is the different ways in which transfers are counted
as passengers. The comparability problem should be solved,
or at least greatly lessened, in a few years, when the
effect of FARE, Financial Accounting and Reporting Elements,
can be seen. This project will lead to a uniform system
of accounts and records. However, there still will be
operational difficulties in measuring transit consumption.
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type of mass transit accurately count the number of passenger-
miles, although the sale of distance-based tokens and tickets
might allow an approximation.

A formula based on transit consumption may provide large
incentives for transit operators to increase their systems'
passengers or passenger-miles. Many responses to these incen-
tives which local authorities might employ to increase their
shares of the funds would simultaneously help attain the
Federal program objectives outlined in chapter 3. These
attempts to attract more riders include improvements in the
quality and expansion of the scope of the services.

Increases in Federal assistance, of course, are only
one objective of local authorities. Quality improvements
and route expansion will increase transit systems' revenues
with this type of formula through both additional farebox
revenues from the extra passengers and additional Federal
assistance. These activities, however, are not costless,
and the additional Federal funds might not fully offset added
costs that may exceed additional farebox revenues. 1In this
case local governments would need to increase their own sub-
sidies to acquire more Federal funds. The extent of this
increase, if any, would depend upon the cost of improved and
expanded transit, the responsiveness of ridership to improved
and additional service, and the amount of additional Federal
funds obtainable for a specified increase in ridership.

Local authorities might make other responses that are
not as clearly consistent with Federal transit objectives.
For instance, they might reallocate their resources to in-
crease their vehicle-miles on high density routes while
reducing them on low-density routes. Also, they might
increase ridership by reducing fares (thereby increasing
deficits and local subsidies). A low fare policy might be
either good or bad, but the bias of a formula based on transit
consumption measures should be recognized. The relationship
between the allocation of Federal assistance and the relative
use of farebox revenues and subsidies to pay for mass transit
is discussed in chapter 5.

An allocation formula based on transit consumption mostly
avoids creating incentives for inefficiency. Increases in
costs unaccompanied by increases in passengers Or passenger-
miles will not result in larger Federal subsidies. There is
no bias toward or against the use of any particular input in
providing transit service. Operators have incentives to pro-
vide service that people want, unlike the case of a formula
using transit output measures. With a formula based on tran-
sit consumption, local authorities are less likely to provide

35




unused service for the sole purpose of increasing Federal
subsidies. On the other hand, they are also less likely

to risk providing new service in areas for which ridership
is expected to be small initially, although it may increase
in the future. If Federal subsidies are based on passenger-
miles, rather than passengers, there may be a bias toward
providing long-distance service.

JOINT TRANSIT SUPPLY AND DEMAND FACTORS

Some measures of mass transit depend upon both the serv-
ice provided and its consumption. One type of factor in this
category measures the extent to which the service provided
is used. These factors are expressed as ratios of a measure
of transit consumption to a measure of transit output or
input, such as passengers per revenue vehicle hour or per
employee. A second type of factor measures the cost effici-
ency of providing the service consumed, such as average cost
per passenger-mile. And a third type of factor measures an
aggregate financial statistic, such as total revenue or total
deficit.

Use of services provided

For the most part, the defense for using measures of
use of the transit services provided to allocate Federal
subsidies must rely on the incentives likely to be created
by such a formula. The potential factors do not measure
the transit intensiveness of urban areas, so their use in
allocation formulas does not imply that equity based on pro-
viding the largest subsidies to those areas with the largest
transit systems will be achieved. Nor does this method of
allocation satisfy equity principles based on equal subsidies
per rider or per resident. Also there are no advantages
with respect to data availability; not only must the difficul-
ties of obtaining accurate data on transit consumption mea-
sures be overcome, but whatever problems exist in measuring
transit inputs and outputs must also be handled.

On the surface, it appears that a formula based on use
of the service provided creates incentives for desirable
responses. If passengers per employee were a factor in the
formula, an area's share of the funds would rise if the same
number of passengers used mass transit while the operators
reduced the number of employees. Similarly, if passengers
per seat-mile were a factor in the formula, an area's share
would rise if operators provided the same amount of service
but more people chose to ride. The first result suggests
greater efficiency, while the second would be consistent
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with the attainment of Federal transit objectives if, for
instance, the increased ridership were due to quality improve-
ments in the service.

However, the incentives for both the maintenance of
efficiency and the attainment of Federal objectives are not
so straightforward. In any ratio measure, changes in the
value can arise from changes in the numerator, the denomina-
tor, or both. Instead of improving the quality of their
service to attract more riders, operators might reduce their
service, eliminating routes in which the number of passengers
per seat-mile is below the systemwide average or reducing
the number of seat-miles by using fewer or smaller vehicles
on popular routes. Because there are costs involved in at-
tempting to increase ridership and potential savings from
reducing or eliminating service, there is a strong likelihood
that that approach would be taken to gain greater Federal
subsidies. The Congress could, however, mandate that an
urban area could increase its share only if an increase in
passengers per seat-mile were accompanied by an increase
in the number of passengers. Such a provision might reduce
the negative incentive effects of this type of formula.

Increases in transit output and usage and decreases in
the operating deficits of transit properties are, to a con-
siderable degree, opposing aims. Although the results of an
allocation formula based on a ratio of transit consumption
to transit output or input may be decreases in service, this
may lead to a reduced deficit. For instance, operators would
be unlikely to expand service by creating routes for which
there would likely be few riders. Adding such service might
increase ridership slightly, but at a significant cost.

~ Whether or not small increases in ridership attained in this

way warrant large expenditures of public funds--State and
local as well as Federal--depends upon the price one is
willing to pay to attain the objective of increased service.

The impact on the efficiency of input combinations of
using this type of factor depends upon whether the specific
factor is a ratio of transit consumption to transit output
or transit input. If the factor is a ratio of transit con-
sumption to transit output, then operators retain their incen-
tive to supply transit service as efficiently as possible.
However, ratios of consumption to input bias operators away
from use of that input. If, for instance, each area's share
is determined by the number of passengers per vehicle, to
the extent that there is substitutability among inputs,
operators would have an incentive to attract the same num-
ber of passengers by using fewer vehicles and more of other
inputs, such as employees (i.e., by using each vehicle more
hours per day).
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Cost efficiency

In many ways measures of the cost efficiency of pro-
viding the transit service consumed, such as average cost
per passenger-mile, are similar to measures of the ratio
of transit consumption to transit output or input. Since
these potential factors measure cost efficiency rather
than size, their use in allocation formulas will not re-
sult in those urban areas with the largest transit systems
receiving the largest shares of Federal assistance. This
type of formula will not satisfy equity principles of equal
subsidy per rider or per resident either. 1In addition,
there will be difficulties in implementing the formula due
to the problems inherent in obtaining reliable data on
transit consumption. 8o the case for this type of factor
must rest on the incentives it creates for maintaining effi-
clency. and attaining Federal objectives.

A formula based on the cost efficiency of providing the
service consumed creates strong incentives for operators
to combine inputs optimally. Efficiency in day-to-day opera-
tions will be directly rewarded by increased Federal operating
assistance. Operators will have incentives to provide service
that residents will use. However, this may lead to a reduc-
tion in total transit service, particularly on low density
routes. In this conflict between cost efficiency and in-
creased service and usage, the optimal dividing line will
depend upon one's view of the benefits to society of increased
transit use.

Allocating Federal assistance on the basis of cost
efficiency of providing the service consumed is not a good
method to remove the burden of heavy transit deficits from
those urban areas currently under severe financial strain.

In fact, a strict application of this approach might result

in some areas with small deficits receiving subsidies that
exceed their deficits, while those with large deficits might
receive only a small fraction of their deficits. This could
be avoided by limiting each area's subsidy to a given per-
centage of its deficit. But such a limitation would intensify
the incentive that already exists with this type of formula

to maintain a low fare policy. Chapter 5 discusses the impli-
cations on fare policy of alternative allocation mechanisms.

Aggregate financial measures

Three aggregate financial measures can be used to allo-
cate Federal operating assistance: total revenue, total
costs, and total deficit. Total revenue depends upon both
the amount of service consumed and the fares charged.
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Similarly, total cost depends upon both the amount of service
and the efficiency with which it is provided. The relation-
ship between total revenue and total cost and resulting
deficit or surplus depends upon all these matters.

In most respects total revenue is superior to total
cost as an allocation factor. Revenue data are readily
available and auditable. These figures are more accurate
than data on transit consumption. 1/ Cost data are also
readily available. At present there are difficulties in
comparing cost data among transit properties because of
differences in accounting practices and local conditions,
such as wage rates. However, the Congress can impose uniform
accounting standards and adjust for regional wage differen-
tials, and in the long run data availability should not
be a serious concern in measuring total cost either.

Total revenue also has some merit on the basis of equity.
An allocation proportional to total revenue implies that
the largest shares of Federal assistance will go to those

- areas in which riders are willing to pay the most of their

own money for mass transit. This is similar in equity effects
to an allocation based on ridership, except that instead of
reducing the cost to local authorities in all areas by an

- equal amount per rider, this method reduces the cost by an
“equal amount per dollar of revenue collected from riders.

That is, regardless of location, each additional dollar of

"revenue yields an equal increase in Federal operating subsidy.

No corresponding equity principle exists for total cost

' because there is no direct relationship between the cost of

' providing service and the willingness of riders to pay for
~it. To the extent that costs are correlated with output,

' the use of total cost allocates the largest shares to the

. most transit intensive areas. But the danger is that greater
. costs might mean only greater waste. This type of equity

t

' could be better achieved by a subsidy based directly on tran-

| sit output.

The superiority of total revenue to total cost as am

' allocation factor is mainly a result of the incentives that

the use of these factors are likely to create. The use of
total cost to determine an area's share of the funds removes
incentives for cost efficiency and rewards wasteful actions.

1/Total revenue is typically not proportional to the number
of passengers because fares are differentiated on the
basis of time of travel, length of trip, age of passenger,
and other factors.
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Increases in transit service that add to both total cost

and total revenue will be rewarded by increased shares of
Federal funds regardless of which measure is used to allocate
the funds. But if total cost is used, these increased shares
will result even if the increased costs are due to increased
expense of providing the same level of service. A formula
based on total revenue is neutral with respect to the effici-
ent combination of inputs; one based on total cost is biased
toward inefficiency. Furthermore, even if both types of
formulas lead to increased transit output, a formula based

on total revenue creates greater incentive to provide the
type of service desired by residents since each area's share
depends on the amount which people are willing to spend to
consume transit service. ’

Total revenue depends upon both the amount of service
consumed and the fares charged to each user. Clearly the
use of this factor in an allocation formula has significant
implications for operators' fare policies and the distribu-
tion of non-Federal funding of mass transit between farebox
revenues and State and local subsidies. These implications
are discussed in chapter 5.

Much of the initial impetus for Federal assistance for
mass transit was due to the growing deficits in a few cities
with extensive transit systems and the failure of many pri-
vately owned transit systems to continue to be profitable.

It was widely believed that the preservation of mass transit
was at least very desirable, if not essential; that the
heavy burden of deficits might cause some cities to eliminate
mass transit; and that Federal subsidies were necessary

to assure that mass transit continued without bankrupting

cities.

A logical way to ‘allocate Federal operating assistance
to accomplish the objectives of reducing the burden of
deficits and ensuring the continuation of mass transit is
to use a formula that bases each urban area's share on the
size of its transit deficit. In this way the Federal funds
go to those areas in which deficits are high and the elimina-
tion of service is a serious threat. However, there are
other reasons that suggest that the size of the deficit is
not an ideal allocation factor.

It is hard to justify on equity grounds allocating Fed-
eral subsidies on the basis of deficit size. The deficit may
seem to measure an area's need for assistance. However,
deficit size is the result of many factors, including fare
policy and cost efficiency as well as the amount of service
supplied and consumed. If two areas provide identical transit
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systems but only one charges riders a fare, then the other
will certainly have a larger deficit, but that does not
imply that equity requires that it receive a larger Federal
subsidy. The incentives for fare policy of a formula based
on deficit size are opposite of those for a formula based
on total revenue. A detailed discussion can be found in
chapter 5.

A formula based on deficit size, like one based on costs,
destroys incentives for cost efficiency and rewards increases
in costs with larger shares of Federal subsidies, even if
those increased costs do not lead to increased transit out-
put. The assurance of greater subsidies will encourage
operators to expand their service even if it will be unprofit-
able; there is no incentive to provide the type of service
that people will consume.

A formula based on deficit size, even more than some

" others, hinders attempts to reward improvement of transit
. service to specific groups. It may be difficult to deter-
- mine transit consumption, for instance, of specific groups

in order to weight their consumption more heavily than

~ others' to encourage expansion of service directed at them.
- But it would be far harder to determine the size of the
- deficit attributable to specific groups because of problems

in allocating joint costs. Apart from that type of problem,
however, data availability is not a serious concern. Deficit
figures can be readily computed from data on total revenues
and total costs, and this data is generally available and
auditable.

URBAN-BASED FACTORS

Unlike the potential factors we have discussed so far,
urban-based factors do not measure characteristics of an
area's transit system. At present, and in the past, the
Congress has used measures of population and population den-
sity to allocate Federal operating assistance. Other urban-
based factors include age distribution of the population,
per capita income of the residents, employment density,
density of commuting corridors, and age of the city.

The major difference between transit-based and urban
based factors is that formulas composed of urban-based factors
do not create incentives to alter existing transit systems.

In evaluating these factors, therefore, we will be concerned
only with their impact on the initial allocation of funds;

no incentives are created for operators to attempt to increase
their future allocations. ‘
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Since some transit-based formulas create incentives for
inefficiency, the absence of incentive effects should not be
automatically interpreted as a drawback of urban-based
formulas. However, there is little room for furthering the
attainment of specific Federal program objectives, except to
the extent that attainment of these objectives requires
the allocation of funds to particular urban areas. That is,
the desire to provide maximum flexibility to local author-
ities to use their Federal assistance as they see fit is
supported, even if their actions do not further Federal mass
transit objectives.

There is no consensus about whether characteristics of
transit systems or characteristics of urban areas themselves
are more relevant in determining an equitable allocation
of funds. The case in favor of urban-based factors rests
to a considerable degree on their ability to equitably allo-
cate the funds. There is no obvious way of determining the
relative deservedness of urban areas in receiving the funds,
but some variables differentiate areas in ways that suggest
varying transit needs.

Population is the primary factor in current and past
formulas. A formula based on population implies equal sub-
sidies per resident. The equity of this formula relies on
an assumption that there are no differences among people
that imply different needs for Federal mass transit assist-
ance. However, nontransit characteristics of urban areas
besides population suggest either that some people are more
deserving of subsidy or that some areas have greater needs
for developing and continuing extensive transit systems.

Income, age distribution, and number of handicapped
people are characteristics that might be used to determine

each area's share. One possible interpretation is that equity

implies helping those most in need rather than providing
equal subsidies per resident. Poor, old, young, and handi-
capped people are frequently described as."transit captives"
because of their lack of access to automobiles. Therefore,
areas with particularly large proportions of people in these
categories might have a greater need to provide transit
service and therefore might be more deserving of Federal
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subsidies. This type of equity can be achieved by including
the number of people in these groups in the formula. 1/

The second urban-based factor that has been used to
allocate Federal mass transit operating assistance is popula-
tion density. The justification for use of this variable
is that denser urban areas have greater transit needs because
of the relative efficiency of mass transit over cars where
people are clustered together. But population density con-
siders only how closely together people live. Inasmuch as
most peak-period transit trips are journeys to work, employ-
ment density is also important. Most conventional mass tran-
sit travels on fixed prescheduled routes. Therefore, the
density of specific corridors on which people are likely
to travel between home and work is a better measure of the
relative need for and advantage of transit than either resi-
dential or employment location density alone.

Another potential measure of an urban area's transit
"needs is the age of the center city. Those cities that
' reached their approximate current sizes before 1920 tend
" to have downtowns very ill-suited for large-scale automo-
bile use. As a result, these cities generally have more
- extensive transit systems than those that have grown more
recently. Therefore, this factor might be used in an al-
- location formula to direct Federal funds toward areas most
reliant on mass transit, although the same effect could
probably be obtained through use of transit-related factors.

1 The availability of data is generally superior for

' urban-based factors than for transit-based ones, particularly
' transit consumption measures. Census data are readily avail-
' able for measures of population and population density,
~although employment density data may be costly to acquire;

- income data are available elsewhere. This information is

- usually accurate and comparable among urban areas. Data

 for the density of commuting corridors may not already

 exist everywhere, but such information could be obtained and
| !

— ———

' 1/In practice, there may not be substantial variations in

'~ the proportions of young, old, or handicapped people among
urban areas. If not, then a formula based on the number
of people in these groups would result in substantially

: the same allocation as a formula based on population.

Also it is questionable whether reliable data on numbers
of handicapped people are available, or even attainable.
There are greater variations in the proportions of poor

people.
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approximations to these data exist as measures of the number
of people commuting from suburb to center city and vice.
versa.

PRESENT FORMULA

The present formula relies heavily on urban-based
factors, although serious consideration was given in 1978
to greater use of transit-based factors, particularly for
funds for bus replacement. Both the first and second tier
of unrestricted funds are allocated on the basis of popula-
tion and population density. Half is allocated by population
and half by population times population density, although
the second tier funds are first divided according to area
size before individual allocations are made. The Congress
chose to allocate bus replacement funds on the same basis,
although the Senate version of the 1978 STA Act called for
using bus fleet age and bus-seat-miles. Transit based fac-
tors are used to allocate only the funds for fixed guideway
expenses. The factors used are transit supply factors:
commuter-rail-train-miles, commuter-rail-route-miles, and
fixed-guideway-system-route-miles. 1/

COMBINING FACTORS INTO A FORMULA

A good allocation formula should direct Federal funds
to those urban areas with the greatest need, encourage effi-
ciency in providing transit service, and provide incentives
for creation of a transit system consistent with Federal
objectives. 1In addition, reliable data to implement such a
system should be available at low cost. None of the factors
we have analyzed satisfies ideally these four criteria.
Therefore, a formula that combines two or more factors is
necessary to satisfy these criteria in part.

Some factors are clearly inferior; their inclusion is
likely to lead to unsatisfactory results. For instance,
measures of transit inputs bias transit operators' choices
toward these inputs on which allocations are based without
providing any benefits not available through the use of
transit output and/or transit consumption measures, unless
these input measures are being used to allocate funds solely
for input replacement. Similarly ratio measures of transit
output or consumption per unit of transit input bias choices
away from use of the specified input. The total cost of
providing service is a notably poor factor for a formula

1/A more complete discussion of the current formula can be
found - in chapter 2.
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because of the incentives to provide service inefficiently.
And deficit size is also an inferior factor because although
a formula based on deficit size would help accomplish the
objective of reducing local deficits, there would be incen-
tives to maintain as large a gap between total costs and
locally supplied revenues (fares plus subsidies) as possible.

A good formula should include from among the remaining
factors at least one that assures that the largest shares
of the funds go to those urban areas with the greatest need
and at least one likely to create incentives for desirable
responses by operators. Because the size and density of
an area as well as its current transit system and usage
seem important in determining each area's equitable share,
more than one factor is needed to meet the interjurisdictional
equity criterion. A factor that measures transit output or
consumption will create incentives for the expansion of
transit output or consumption as well as allocate current
Federal subsidies to transit intensive areas. Additional
transit-related factors can both create incentives to pro-
vide the type of transit service consistent with Federal
-objectives and maintain incentives to provide transit serv-
"ice efficiently.

: One possible formula includes the following measures:
'population, population density, revenue seat hours, and
‘transit availability. Population and population density can
.be combined into one factor by multiplying the two measures
‘together (PD). Then each urban area's share of the funds
~allocated by PD equals the area's value of PD divided by the
;sum of all areas' values, times the amount to be allocated by
'PD. Similarly each area's annual revenue-seat-hours of
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service divided by the sum of all areas' revenue-seat-hours
and then multiplied by the total amount allocated by this
factor equals each area's share of that amount. 1/

There is no exactly comparable way to allocate among
areas the total to be allocated by the transit availability
factor, because transit availability is measured as the
percent of the population rather than the number of people
with available transit service. However, allocating to each
area an amount equal to the total to be allocated by this
factor multiplied by the ratio of the percent with available
transit divided by the sum of these percents produces a
roughly similar distribution. That is, an area in which

1/These can be expressed mathematically as follows:

P x Dy X Spp Sp, = RSHy X Sy
S = n n
PPL 3 (py x D) 1 RSH

i=1 i=1

Py, Dy, and RSH; are the population, population density,
and revenue-seat-hours of service, respectively, of an

individual urban area.

n n
(Pyx Dy) and ¢ RSHy are, respectively, the summation

i=1 i=1

of all urban areas' values of population times population
density and revenue-seat-hours of service. Spp and S¢

are the total amounts to be allocated by the population
times population density and revenue-seat-miles of transit
gservice factors, respectively; and Spp; and Spy are each
urban area's share of SPD and S, respectively.
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twice as many people have available transit, as compared with
another, will receive twice as large a share. 1/

Any determination of the relative amounts of the total
available Federal operating assistance to be allocated by
each of the three factors is subjective and must be made
politically. A relatively larger amount to be allocated
according to population times population density suggests
greater concern for the equity of the distribution of funds
as determined by the size and density of the area and less
for the potential incentives from a transit based formula.

A relatively larger amount to be allocated according to
revenue-seat~hours of service implies that interjurisdictional
equity requires a consideration of the existing transit
intensiveness of urban areas and provides greater incentives
for operators to expand their service. The Congress can
provide greater incentives for the attainment of Federal
program objectives, at the potential risk of providing only
small subsidies for some large urban areas, by allocating

‘a relatively larger share according to the transit availabil-
ity factor.

Several features of a formula based on population times

gpopulation density, revenue-seat-miles, and transit availabil-
ity suggest that this formula or one similar is a reasonable

way to allocate Federal mass transit assistance.

‘;/This can be expressed mathematically as follows:

Ai/P is the percent of people in an urban area with

avaiiable transit service, expressed as a ratio of the

number of people in an urban area with available service,

Ay, divided by the total number of people in that urban

area, Py; n Ay is the summation of the value of A;/Pj
z

1 P,

i i

for all urban areas; Sp is the total amount to be allocated
by the transit availability factor; and Sp, is each urban
area's share of Sp. N
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Existing incentives for cost efficiency are main-
tained. Since the transit-related factors are
based on transit output and availability, local
authorities cannot increase their shares of
Federal funds by providing service inefficiently,
although there may be a bias toward excess
capacity.

Reliable data are generally available. Census
data exist to measure population and population
density. Transit output data are usually more
reliable, easier to calculate, and easier to
verify than transit consumption measures, such as
passenger-miles. Transit availability is harder
to measure with the existing state of the art,
but reasonable approximations can most likely

be obtained when exact measurement is not pos-
sible. The advantages of using transit avail-
ability will most likely offset any distortions
caused by measurement error. The Congress may wish
to ask UMTA to estimate the cost of obtaining
more accurate measures of transit availability.

The largest shares of the available funds can be
allocated to those places with the greatest need.
A drawback in emphasizing ratio measures, such as
measures of cost efficiency, is that the largest
shares would go to areas with the most efficient
transit systems, even if these areas were small.
The inclusion of population times population den-
sity weights the formula in favor of large, com-
pact areas in which extensive transit service is
likely to be particularly important. This is rein-
forced by the inclusion of revenue seat hours,
which commits the Federal Government to assisting
those areas that have chosen or will choose to
provide extensive service.

Incentives are created for operators to increase
their service in ways consistent with Federal pro-
gram objectives. Although local authorities have
the freedom to design their own systems, they can
receive the greatest increases in their shares

of funds by providing increased service that in-
creases transit availability. And by carefully
measuring availability to emphasize availability
to particular groups, such as the young, old, poor
and handicapped, the Congress can provide strong
incentives to improve the service for these transit
dependent people.
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The formula is neutral with respect to fare policy.
Many potential factors, particularly those which
measure transit consumption, encourage local authori-
ties to adopt a low fare policy in order to attract
more riders. If total revenue were a factor in the
formula, there might be a bias toward either raising
or lowering fares, depending on the responsiveness of
ridership to fare changes. But neither the number

of revenue-seat-hours nor the availability of service
would be influenced by a change in the proportion of
costs covered by farebox revenues.
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CHAPTER 5

SUBSIDIES AND USER CHARGES

IN FINANCING MASS TRANSIT

Until recent years most mass transit service in the
United States was provided by private companies. However,
most transit service is now provided by the public sector.
Therefore, public decisions must be made about how this
service will be financed. Currently most transit service
is financed jointly by farebox revenues and taxes collected
by State and local governments and the Federal Government.

This chapter briefly considers the basis for subsidizing
mass transit with tax revenue. The use of government funds
in general and Federal revenues in particular to cover part
of the costs of providing transit service is well-established,
and we will not analyze that question in detail. However,
acceptance of the rationale for Federal transit subsidies
does not imply that all subsidy programs will lead to the
benefits obtainable through proper use of Federal subsidies.
We will consider the types of subsidies justifiable on eco-
nomic grounds. And we will analyze the impact of the way
in which Federal mass transit operating assistance is provided
on the relative use of farebox revenues and State and local
government subsidies for providing the balance of the funding.

USE OF NONFAREBOX REVENUES
FOR MASS TRANSIT FINANCING

For many years transit was a profitable industry in the
United States. However, in the 1950s and 1960s many transit
systems were experiencing financial difficulties and were
taken over by local governments. Rising incomes, expanded
highway networks, and suburbanization of both population
and employment all contributed to ridership declines and
subsequent deficits. But public policy decisions concerning
fares and service levels were also important. Transit com-
panies typically enjoyed an exclusive franchise in all or
a portion of an area, but were not free to adjust fares
or service. This inability to respond to changes in demand
weakened transit companies' ability to offset the long-term
trend of declining ridership.

Many communities had to decide between subsidization
of mass transit and loss of service. Between 1955 and 1973,
163 transit companies became publicly owned; 102 of these
changeovers occurred after 1964. Once transit became a pub-
licly provided service, there was no longer any need to
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have a rate structure designed to produce enough farebox
revenues to cover all costs, or even all operating costs.
And, in fact, the operating ratio, the ratio of farebox
revenues to operating costs, has declined from 0.90 in 1970
to 0.57 in 1975 as local authorities have adopted low fare
policies.

Low fare policies have necessitated the use of funds
collected from taxpayers, rather than riders, to pay part
of the costs of providing service. Many reasons have been
suggested for charging riders less than the full cost of
providing transit service. These can be grouped into five
categories: 1/

1. External benefits—--Riders should not be required
to pay the full costs of providing transit service
because some of the benefits accrue to others.
Therefore, the amount which riders are willing
to pay for any given level of service understates
the community's true willingness to pay and subsi-
dies are required to assure that the economically
efficient level of service is provided.

2, Increasing returns to scale--Mass transit is an
industry in which the average cost of providing a
unit of output declines as the amount of output
produced increases. Therefore, a price equal to
average cost exceeds marginal cost, thus violating

the pricing rule necessary for an optimal allocation

of resources. A price equal to marginal cost, how-
ever, means that total revenues are less than total
cost, so subsidies are needed.

3. Parallel subsidies--Drivers in general, and peak-
period center city-oriented drivers in particular,
receive government subsidies which distort trav-
elers' decisions. A parallel subsidy for transit
is necessary to restore equality between the ratio
of the prices of mass transit and automobile use
and the ratio of their costs so that travelers
can make efficient modal choice decisions.

1/The justifications presented in each category are those
given by proponents of transit subsidies. In listing them
we do not mean to imply our endorsement.
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4. Income redistribution--Many riders have low incomes.
A low fare policy redistributes income away from
those whose taxes are raised to subsidize mass
transit and toward riders.

5. Government responsibility to transit dependents--
This reason combines aspects of the others.
The essence of this argument is that government
policies have biased travelers' choices toward
automobile use with the result that transit depend-
ent groups for whom the automobile is not a feasible
option are not by themselves capable of providing
effective demand for high quality transit service.
Since government is responsible for reducing the
level of service available to them by encouraging
those who can to use automobiles, government
has the responsibility to subsidize mass transit
to preserve these persons' mobility.

The firat three reasons refer to efficiency issues,
while the last two relate to equity. Although people have
varying perceptions of an equitable distribution of income,
available information suggests that pricing transit service
below cost is not an effective way to redistribute income
from rich to poor. This is because transit riders as a
group are not notably poor. The distribution of all riders
according to household income is very similar to the distri-
bution of all households according to household income. 1/
Transit subsidies would be more effective in redistributing
income if the fare reductions possible due to the subsidies
were restricted to those types of service heavily used by
low income people or to those people traveling on all mass
transit who are identified as low income. But even in this
case, the extent to which income redistribution is obtained
will also depend on the incidence of the taxes raised to
finance mass transit subsidies. :

Little can be said about the argument that government
has a responsibility to assure transit access for those un-
able to use automobiles because of government ac¢tions that
diverted many potential transit users to automobiles. Support
for this argument depends upon both an assumption that govern-
ment has significantly biased travelers' choices toward
automobiles and an equity judgment that government should
now assist those adversely affected by others' responses

1/This is based on national totals and may not be true in
all urban areas.
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to prior government decisions. Government has certainly
provided incentives for automobile use, but the magnitude
of the bias introduced is not readily calculable.

The equity arguments all have some merit. Although many
of the external benefits frequently cited from increased mass
transit use are probably not obtainable, it does seem likely
that landowners along fixed guideway transit routes benefit
considerably. For instance, downtown landowners probably
benefited greatly from the decision to operate Washington's
subway system on Saturdays. Therefore, some type of subsidy
for subway riders appears justified because of external bene-
fits, although not necessarily the subsidy program currently
in existence. 1/

Similar conclusions can be reached about the increasing
returns to scale and parallel subsidy arguments. Increasing
returns to scale exist for some, but not all, types of
transit service. Subsidies on certain routes and at certain
times of day might offset the allocational distortions due
to large subsidies for certain categories of automobile users.

The present Federal operating assistance program empha-
sizes autonomy for local authorities in deciding how to use
the funds. As a result, the Federal Government has no control
over the pricing policy used by local authorities and the
types of service subsidized. There is no assurance that the
transit service subsidized will be the same types of service
for which the reasons discussed above most imply the need
'for subsidies.

For instance, the primary beneficiaries of highway
subsidies are peak-period center-city-oriented drivers for
‘'whom capacity has been built. Therefore, the parallel sub-
'sidy argument primarily justifies subsidies for transit

'1/An extreme statement of the external benefits argument

. is that the benefits of mass transit are so diffuse and
difficult to assign that mass transit should be treated

as a public good and financed entirely from taxes. How-
ever, this seems implausible since a significant portion

of the benefits certainly accrue to riders. And once this
is accepted, the pure public good notion breaks down because
the exclusion principle clearly applies: People who choose
not to pay to ride mass transit can be excluded from receiv-
ing at least the portion of the benefits that goes to
riders.
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service that would compete with automobiles for these trav-
elers. Studies have found that for most types of transit
service, prices equal to marginal cost will generate suffi-
cient revenues to cover operating costs. Only on bus or
rail rapid transit with such a low density of passenger
demand that intervals between scheduled vehicles are more
than 30 or 40 minutes will the increasing returns to scale
argument justify operating subsidies. 1/ And income redistri-
bution arguments justify either subsidies only for transit
service widely used by low income people or subsidies given
directly to low income riders for use on any type of transit

service.

The existence of external benefits is a justification
for subsidies likely to apply to more types of transit serv-
ice. However, to the extent that the nonrider beneficiaries
can be identified, this justification implies that the taxes
raised to finance mass transit should be collected from
those who benefit from transit service.

IMPACT OF‘FEDERAL OPERATING ASSISTANCE
ON NON-FEDERAL REVENUE SOURCES

Although Federal operating assistance covers only a
fraction of the cost of providing mass transit, this money
is very important to State and local authorities because
it reduces the pressure on State and local residents to
finance transit service through farebox revenues and State
and local taxes. Therefore, in choosing an appropriate
balance between farebox revenues and State and local sub-
sidies, transit operators will be sensitive to any impact
of this decision on their share of Federal funds.

One way in which the Congress can influence local deci-
sions about the extent to which user charges should be used
to finance mass transit is through the choice of factors
for inclusion in the subsidy allocation formula. Several
potential transit-based factors are such that their inclusion
in the formula would likely create incentives to raise or
lower fares in order to increase an area's share of the

funds.

l/JodE A. GOmez-Ibanez, "Assessing the Arguments for Urban
Transit Operating Subisidies," in Transit Operating Sub-
sidies, Highway Research Record No. 573, Washington, D.C.,

¢+ P 8.
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Transit consumption measures, such as the number of pas-
sengers or the number of passenger-miles they travel, are
frequently suggested as factors on which urban areas' shares
can be based. If passengers or passenger-miles were included
in the formula, operators would be likely to increase the
number of passengers or the average distance each travels.
One way in which operators can increase ridership is by
reducing fares. So the use of transit consumption measures
in operating assistance formulas biases local authorities'
choices toward increased reliance on State and local subsidies
and reduced reliance on farebox revenues to cover the non-
federally funded portion of transit costs. 1/ In addition,
if the factor in the formula is passenger-miles, then riders
that travel long distances are worth more in terms of Federal
assistance than those who travel short distances. Therefore,
operators might choose flat fares and a liberal transfer

policy to attract more long distance riders.

Any transit-based ratio measure using a transit consump-

"tion measure will be similarly influenced by fare policy.
'For instance, if passengers per vehicle mile were used in

a formula, operators would have an incentive to adopt a

"low fare policy in order to maximize ridership.

Total revenue and total deficit are two other transit-

- based measures that would be heavily affected by fare policy.

Total revenue merits some consideration in a formula because
it measures the amount which riders are willing to pay.

1/Fare reductions might decrease farebox revenues more than
they increase Federal assistance, thereby necessitating
larger State and local government subsidies. Whether
or not this would happen depends upon both the respon-
siveness of ridership to fare reductions and the increase
in Federal assistance generated by a specified ridership
increase. The evidence suggests that local authorities
are already willing to partially subsidize transit service.
The possibility of obtaining additional Federal assistance
from lowering fares and increasing this subsidy biases
local authorities further in this direction.
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Most operators do not now set fares at revenue-maximizing
levels. 1/ However, if each area's share were proportional
to its total farebox revenues, then operators would have

a strong incentive to set fares at revenue-maximizing levels.
Since studies have found little responsiveness of transit
demand to changes in price, at prevailing fare levels, an
attempt to increase farebox revenues implies an increase

in fare levels. So, the Congress can encourage greater

use of farebox revenues to pay for mass transit by including
total revenue as a factor in the allocation formula.

The incentive effects for fare policy are exactly op-
posite if each area's share is determined by the size of
its transit deficit. The lower the fares are, the larger
the deficit. This is true both because each rider is paying
less per trip and because the low fares attract additional
riders, which increase the costs of providing service. 1In
theory, operators could even increase the size of their
deficit beyond that which would exist at a zero price by
charging a negative price (i.e., paying people to ride tran-
sit). This is an additional reason that deficit size is
not a good transit-based factor to include in an allocation
formula.

The Congress can also influence local authorities' deci-
sions about the use of user charges to finance mass transit
through the maintenance of effort requirement. In the 1974
legislation that originated the operating assistance program,
the Congress included a stiff MOE requirement, which mandated
that State and local governments must maintain their existing
levels of transit subsidies in order for an urban area to be
eligible to receive Federal operating assistance. The pur-
pose of this requirement was to prevent State and local
authorities from simply substituting Federal funds for their
own without increasing the total spent on transit (and, pre-
sumably, the quantity or quality of service).

However, this requirement also signifigantly affected
the share of transit costs to be financed through fare-
box revenues. As long as the total of farebox revenues and

1/Many studies have shown that a l-percent increase in
fare causes a smaller than l-percent decrease in ridership
(i.e., transit demand is price inelastic). Therefore,
raising fares increases farebox revenues. A good summary
of evidence on transit elasticities is in an article by
Michael A. Kemp ("Some Evidence of Transit Demand Elastici-
ties," Transportation, Vol. 2, 1973, pp. 25-52).
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State and local transit subsidies did not change, operators
were prevented by the potential loss of Federal operating
assistance from increasing the share of costs covered by
user charges. In addition, the MOE requirement weakened

the incentive to improve cost efficiency because a reduction
in the operating deficit--and therefore a reduction in State
and local subsidies~-would have led to a loss of Federal
operating assistance.

In 1978 the Congress passed the Surface Transportation
Assistance Act. The MOE requirement in that bill was sub-
stantially eased. State and local authorities can now substi-
tute farebox revenues for subsidies without threatening their
Federal operating assistance, thus providing flexibility in
determining the optimal share of transit costs to be recovered
from riders. Also the new MOE requirement allows operators
to reduce their operating costs and therefore their deficits
and their subsidy levels without sacrificing Federal operating
assistance, as long as they can show that the level of service
has not been reduced. Furthermore, the MOE requirement will

‘lapse in fiscal year 1982.

Federal operating assistance for any urban area is

‘limited to 50 percent of its transit operating deficit. This
‘1limit imposes some discipline on local authorities in that

any cost increase not matched by an increase in farebox reve-
nues will be at most only partially funded by increased
Federal assistance. On the other hand, however, for those

‘areas constrained by the 50 percent limit, there is a clear

bias against substituting farebox revenues for State and
local subsidies, because a reduction in the deficit will

‘cause a reduction in Federal operating assistance.

The Senate-passed version of the 1978 STA Act would

"have changed the limitation of funds from 50 percent of the
‘operating deficit to one-third of total operating costs.
'However, this change was not included in the final version

'
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of the bill. 1If this change had become law, the bias against
farebox revenues would have been eliminated because the maxi-
mum amount an area could receive would then depend on the
amount that an area spent on transit, regardless of the dis~
tribution between farebox revenues and State and local subsi-
dies. The drawback, however, is that for urban areas receiv-
ing the maximum Federal assistance of one-third of operating
costs, any reduction in transit costs would cause a reduction
in Federal operating assistance. With the present limit,

a reduction in transit costs accompanied by a decrease in
fares and farebox revenues that left the deficit unchanged
would not lead to a loss of Federal operating assistance.

So although the 50-percent limit biases financing decisions
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away from use of farebox revenues, it does tend to encourage
efficiency in providing transit service somewhat better
than a limit of one-third of operating costs.
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CHAPTER 6

IMPLICATIONS OF ALTERING ALLOCATION FORMULA

Current legislation authorizes Federal mass transit
operating assistance through fiscal year 1982. Before then
the Congress will need to consider refunding this program.

We anticipate that if the decision is made to continue this
program, congressional committees will examine alternative
specifications of the formula used to allocate these funds
among urban areas. This report's analysis of subsidy alloca-
tion formulas will be helpful in choosing an appropriate
formula. 1/

Although we have not recommended any specific formula,
we have identified some clearly inferior factors, suggested
how some of the remaining factors might be combined into a
formula that satisfies our criteria, and presented one
possible formula of this type. This formula includes both
transit-based and urban-based factors. Therefore, the ques-
tion of adequacy of transit data becomes relevant. We have
'not excluded from consideration potential factors for which
‘adequate data are not currently available because we believe
‘that the Government should take a longrun view toward the
‘question of data availability.

Congressionally mandated reporting requirements have
greatly enhanced the data base on transit measures. However,
.accurate data do not currently exist for one measure which
‘we believe to be very useful in creating appropriate incen-
‘tives for local transit operators: transit availability.
‘Although reasonable approximations of this measure are prob-
‘ably obtainable now, the Congress may wish to ask UMTA to
'develop estimates of the cost of acquiring more accurate
data, so that if it is then felt desirable and cost effective

1/Actually the STA Act of 1978 provides a formula by which
the bus replacement portion of the funds should be al-
located only for the first 2 fiscal years, 1979 and 1980.
The Secretary of Transportation is required to study al-
ternative approaches for allocating bus replacement funds
in 1981 and 1982 and to report the study results to the
Congress. We have concentrated on the allocation
formula as a whole and have not dealt with the question
of an appropriate formula for bus replacement other than
to note that factors such as bus-seat-miles and the age
of bus fleets may reflect the need for bus replacement.
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to obtain these data, there will still be time to do so before
the date of reauthorization of the operating assistance pro-
gram. .

In deciding whether to alter the current formula, the
Congress will no doubt be concerned with the implications
and consequences of any such change. Chapter 5 identifies
several arguments to support our suggestion that a formula
based on population, population density, revenue-seat-hours,
and transit availability is reasonable. Some good features
of this formula, such as maintaining both incentives for
cost efficiency and neutrality toward fare policy, are also
features of the current population/population density formula
but might be lost if the Congress adopted a formula including
some of the inferior factors we have discussed.

ADVANTAGES OF PROPOSED FORMULA
(COMPARED WITH PRESENT)

One major advantage of our proposed type of formula
is that it includes factors that provide incentives for
operators to increase their transit service in ways consistent
with the attainment of Federal program objectives. The cur-
rent formula provides no such incentives because it includes
only urban-based factors which cannot be affected by local
transit decisions; therefore, it fails to satisfy one of
our criteria.

A second advantage is that in the proposed formula more
characteristics are used to determine which urban areas have
the greatest need for Federal operating assistance. Although
there is no precise way to determine the equity of an alloca-
tion formula, we believe that equity is improved by including
some measure of transit intensiveness. Among urban areas
of comparable size and density, those that provide greater
amounts of service have greater needs for Federal operating
assistance. In addition, of course, the possibility of
receiving larger shares of the funds provides an incentive
for local authorities to expand their service.

POTENTIAL CHANGES IN URBAN AREAS' SHARES

An urban area's share depends upon its values of the
factors included in the formula relative to those of other
areas. Therefore, a specific area's share of the total might
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increase or decrease after the adoption of a new formula. 1/
The direction of change depends upon whether that area's
values relative to other areas' values for the additional
factors included in the formula are higher or lower than
that area's population and population density relative to
other areas'. 1In general, any formula that includes a transit
output or transit consumption factor will provide larger
shares to areas heavily reliant on mass transportation than
will a strictly urban-based formula. In practice, of course,
there is already a fairly high correlation between transit
intensiveness and population and population density. The
inclusion of revenue-seat-hours as a factor, therefore,

may not have a major influence on most urban areas, although
those few areas that provide exceptionally large amounts

of transit service would benefit.

"Transit availability" is generally defined as the per-
centage of people who reside within a specified distance from
transit routes. Chapter 4 indicates how this measure can
be refined to weight more heavily the availabllity of transit
for those groups whose access to mass transit is of particular
concern. Since this measure is expressed as a percent of
potential availability, high values of transit availability
can occur in both large and small urban areas. Areas that
provide widespread service relative to their sizes will
benefit from including this factor in the formula, regardless
of their actual sizes.

The extent to which the initial allocation of funds
under an alternate formula will differ from that which exists
with the current formula will depend upon the relative weights
retained by population and population density in the alternate
formula. Clearly the greater the weights retained by those
two factors, the closer the allocation will resemble that
}which exists with the current formula. Since our proposed
formula is a combination of factors designed to simultaneously
sat1%fy several criteria at least partially, there is no
'economlc way to determine appropriate weights .for the several

l/Although some urban areas' shares may decrease upon the
adoption of a new formula, the Congress can avoid reduc1ng
the number of dollars received by any area by increasing
the appropriation for the program and allocating only
the additional amount by factors other than population
and population density. This was done when the formula
was slightly modified in 1978.
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factors. Instead it is a political decision which the
Congress should decide on the basis of its view of the rela-
tive importance of the allocation formula criteria and the
appropriate determination of equity.

A determination that providing large amounts of transit
service is an equity justification for receiving a large
share of Federal assistance implies a relatively large propor-
tion of the funds should be allocated on the basis of revenue-
seat-hours. Although the inclusion of both revenue-seat-
hours and transit availability provide incentives to opera-
tors, it is the transit availability factor that most encour-
ages the attainment of Federal program objectives. This is
because transit availability can be measured such that incen-
tives exist for specific desired improvements rather than
just overall expansion of service. There is also a combined
effect of the two transit-based factors. The greatest
increases in subsidies can be attained by extending transit
availability through providing new revenue-seat-hours of
transit service in previously unserved areas (rather than
by reallocating existing service to provide expanded cover-
age) .

There is a direct tradeoff between providing these in-
centives and assuring an equitable allocation because high
transit availability may not be correlated with large popula-
tions or extensive transit systems. The greater the concern
with attaining Federal program objectives, the larger the
proportion of funds the Congress should allocate on the
basis of transit availability.

EXTENT OF INCENTIVES IN PROPOSED FORMULA

Since desirable incentive effects are a major benefit of
altering the allocation formula, it is necessary to examine
the extent to which acceptance of these incentives can in-
crease an urban area's share of the funds. This, of course,
depends in part upon the proportion of funds to be allocated
by those factors that create incentives. The extent to which
values of the incentive-creating factors vary among urban
areas is also important. If there is little potential varia-
tion, there is little incentive.

For a particular urban area, the values of these meas-
ures at the time they are included in the formula are also
important. Since the purpose of including transit-based
factors is to provide incentives for local authorities to
increase their values of these measures, the largest initial
shares will go to those areas that already have high values.
So the incentives for improvement exist mainly in those
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areas with low initial values of the transit-based factors
included in the formula. This is particularly true for
transit availability, because that variable has a natural
upper bound: availability cannot exceed 100 percent. 1In
fact, urban areas with high initial transit availability
might experience declining shares of the total as other
areas increase their transit availability, but this is a
necessary concomitant of providing incentives for improve-
ment.

Additionally an increase in an area's allocation due
to a response to an incentive created by the formula may
seem large or small depending on that area's initial allo-
cation. For instance, an increase of a given number of
revenue-seat-hours will, with the proposed formula, lead
to the same dollar value increase in Federal assistance,
regardless of the area in which this increase in service
occurs. However, as a percent increase in assistance,

this value will be greater in urban areas that previously
provided only low levels of service.

NUMERICAL EXAMPLE

We have constructed an example which shows the amount
of increase in Federal assistance available to a hypothetical
urban area that increases its revenue-seat-hours and transit
availability from specified levels. At the current funding
level for formula grants, if the money were distributed
equally among areas, each would receive about $5 million
per year. In fact, of course, since the funds are allocated
on the basis of population and population density, there
is great variance among areas with respect to their current
allocations. New York City and its suburbs receive more than
§200 million, while many small urban areas receive less than
$1 million.

If, for example, one quarter of the available funds were
allocated on the basis of revenue-seat-hours, then an area
that provided the same number of revenue-seat-hours as the
adverage per urban area would receive about $1.25 million on
the basis of this factor. A l0-percent increase in revenue-
seat—-hours by an area would lead to a nearly l0-percent
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increase in Federal assistance. l/ This amounts to $125
thousand for an urban area with revenue-seat-hours initially
equal to the average per urban area. Similarly the incentive
for a 50-percent increase in revenue~seat-hours is a $625
thousand increase in Federal assistance. A larger or smaller
incentive could be provided by allocating a larger or smaller
share of the funds on the basis of revenue-seat-hours. 2/

This analysis is based on the assumption that other
urban areas are not simultaneously changing their number
of revenue seat hours. If all areas increased their revenue-
seat-hours by 10 percent, none would receive a larger share.
However, this does not imply that there is no incentive
to increase service, because if any area did not match other
areas' increases, then its share would fall.

For urban areas providing a much greater than average
amount of revenue seat hours, a 10 or 50 percent increase in
its revenue seat hours will lead to a greater amount of ad-
ditional Federal assistance. In the current formula, eight
areas each receive 2 percent or more of the total funds.
With the continued assumption that one quarter of Federal
assistance is allocated on the basis of revenue-seat-hours,
an urban area which provided 2 percent of the Nation's
revenue-seat-hours would receive about $6.5 million on the
basis of this factor. For this area, a l0-percent increase
in revenue-seat~hours would increase Federal assistance
by $650 thousand and a 50-percent increase in revenue-seat-
hours would increase Federal assistance by $3.25 million.

1/The share received by an urban area is determined by the
ratio of its revenue-seat-hours divided by the sum of
all areas' revenue-seat-hours. So a l0-percent increase
in the numerator also causes a small increase in the
denominator. The smaller the urban area's share, the
smaller the effect on the denominator. Even if this area
provides 1 percent of the Nation's revenue-seat-hours
of transit, a 10 percent increase causes only a 0.l-percent
increase in the sum of all areas' revenue-seat-hours.

2/In making these, and subsequent, calculations in this formu-
la, we are assuming that the value of one factor remains
unchanged while the value for the other increases. In
fact, of course, increases in revenue-seat-hours could
be accompanied by increases in transit availability,
which would mean increases in Federal assistance beyond
those calculated here.
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There is an additional complication in calculating the
size of the incentive to expand transit availability, because
there is no clearcut way to determine each area's share of
the total transit availability for urban residents. Since
transit availability is measured as the percent of residents
for whom transit is available--however this is defined--a
summation of these values for all areas does not represent
a measure of total transit availability in quite the same
way that a summation of all areas' revenue-seat-hours repre-
sents total revenue-seat-hours of transit service. 1/

As a result, there is no unequivocal scale that deter-
mines the extent by which one urban area exceeds another in
transit availabilty. Nonetheless, the scale used is important
in determining the amount by which an area can increase its
share of Federal assistance by increasing the availability
of its service.

Probably the simplest scale is to calculate each area's
share by dividing its percentage of availability by a summa-
tion of all areas' percentages of availability. Although
this denominator does not actually represent the total amount
Qf availability in all areas--a concept not suitable to
neasurement--it does have the property that one area with
twice as high a value for transit availabiity as compared
with another will receive twice as large a share,

The distribution of values for population and revenue-
seat-hours among urban areas is very skewed; the largest
values are several orders of magnitude larger than average.
But the distribution of values for a transit availability
measure calculated as described here almost certainly will
be much less skewed. An area with 90-percent availability
would warrant a share only three times as large as an area
with 30 percent availability. This narrow distribution
partially reduces the incentive-creating effect of using
transit availability as a factor.

| If, for example, one quarter of the available funds were
to be allocated on the basis of transit availability, then

an urban area with transit availability equal to the average
for all urban areas would receive about $1.25 million per

iear on the basis of this factor. If that average were 50
ercent, then an area initially at that level that raised its

1/1f transit service were measured as the number of residents
for whom service was available, rather than the percent,
then this problem would not arise.
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level of transit availability to 75 percent would receive an
additional $612.5 thousand per year. For an area receiving
relatively small allocations on the basis of population, pop-
ulation density, and revenue-seat-hours, this increment might
make a substantial difference so that the incentive to in-
crease transit availability will quite likely be large. But
this incentive will be smaller in large urban areas. The
Congress may wish to consider whether a different scaling of
transit availability that provides larger incentives for large
areas is more desirable. Additionally the Congress will need
to decide the appropriate weight to place on transit availa-
bility in the allocation formula. A weight larger than one
quarter will increase the incentive for areas of all sizes

to increase their transit availability.

AGENCY COMMENTS

The Department of Transportation generally agreed with
our analysis procedure. It felt that our study was a valu-
able examination of the considerations involved in providing
operating subsidies and that the factors included in the pro-
posed formula represented a good combination for the purposes
of achieving the desired effects of an operating subsidy and
reducing the conflicts between the criteria. DOT believed,
however, that although our results were conceptually satis-
fying, there were substantial practical problems in obtaining
the data necessary to include revenue-seat-hours and transit
availability in an allocation formula. It maintained that
any factor used in such a formula must be extremely simple
and require a minimum of data and computations for its formu-
lation.

DOT said that it was not wise to predicate changes in
the formula on the assumption that the necessary but cur-
rently unavailable data would somehow come into existence.
We also recognize that a formula cannot be implemented be-
fore the necessary data are available, but we do not believe
that this implies limiting our consideration to formulas for
which data currently exist. We feel that there is ample lead-
time before the need to reauthorize the operating assistance
program for the Congress to consider asking UMTA to develop
cost estimates of obtaining reliable data for theoretically
useful factors, such as transit availability and revenue-seat-
hours. In particular, we believe that DOT has overstated the
difficulty of obtaining data on revenue-seat-hours. Its view
is based on the fact that current records do not always indi-
cate which bus was operated on which route on each day. How-
ever, the necessary information is only the size of the bus,
rather than the specific bus, operated on each route. As
lony as the size does not vary or the transit system uses
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vehicles of only a few different sizes, these data may not
be costly to obtain.

DOT contended that we had dismissed transit input meas-
ures as suitable factors because we had not considered the
structure of the formula. DOT believes that since the current
formula allocates a portion of the available funds solely
for bus replacement, an allocation based on an input factor,
such as the number of vehicles of a certain age, is a logi-
cal approach. We agree (see p. 30) that a strong equity
argument can be made in behalf of allocating bus replacement
funds on the basis of the size and age of bus fleets. How-
ever, we also believe that even if the presence of large
numbers of old buses implies a need for funds to replace them,
this does not imply that limits should be placed on how local
authorities can spend their Federal assistance. Furthermore,
we believe that for funds to which no spending limit is
attached, transit input factors are a notably inferior way
by which funds might be allocated both because their use in
an allocation formula would bias transit operators choices
toward inefficiently excessive use of that input and because,
in general, the expansion of transit inputs is not an objec-
tive of Federal mass transit assistance.

Finally DOT said that we had selected population, popu-
lation density, revenue-seat~hours, and transit availability
as the factors that best satisfied the criteria established
in chapter 3. None of these factors by itself ideally satis-
fies our four criteria. They were selected jointly to form
one possible formula that would include factors that both
assure that the largest shares of the Federal operating
assistance go to those urban areas with the greatest need
and provide incentives for desirable responses by operators.
Other formulas might also accomplish those ends.
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OFFICE OF THE SECRETARY OF TRANSPORTATION
WASHINGTON, D.C. 20390

ASBISTANT SECRETARY
FOR ADMINISTRATION

Mr. Henry Eschwege

Director

Cammunity and Econamic
Development Division

U. S. General Accounting Office

Washington, D.C. 20548

Dear Mr. Eschwege:

We have enclosed two copies of the Department of Transporation's
(DOT) reply to the General Accounting Office (GAO) report, "Analysis
Of Allocation Formula For Federal Mass Transit Subsides.”

DOT generally agrees with the analysis procedure utilized by the GAO
in their study.

If we can further assist you, please let us know.

Sincerely,

‘ | SRy Py
: Mr.

Enclosure
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APPENDIX I APPENDIX I

CEPARTMENT OF TRANSFORTATION REPLY

GAO DRAFT REPORT
T PAD-19-47

oN
*ANALYSIS OF ALIOCATION FORMULA
POR

SUMMARY OF GRO FINDINGS AND RECOMMENDATIONS

The General Accounting Office performed an analysis of potential factors
for use in the apportiorment formula of UIMTA's Section 5 formula grant
program. Four categories of factors were considered:

.measures of transit supply (e.g., vehicle miles, numbers of
wehicles, wehicle seat hours)

.measures of transit demand and usage (e.g., passengers,
passenger miles)

.measures of joint transit supply and usage (e.qg., riders
per vehicle)

.urban-based factors (e.g., population, population density)

These factors were examined against four evaluation criteria:

.interjurisdictional equity

.attairment of Federal program cbjectives
.awidance of incentives for inefficiency
.availability of data

Fram this process, GO selected four factors that it cmsidered best
satisfied the criteria. These factors were population, population density,
revere seat hours of transit service, and transit availability.

The GAO report is intended as advisory material for the Congress in future
development of the Section 5 fornula. As such, it did not contain specific
recammendations for UMTA actions. It also did not recommend a structure of
the Section 5 formla in terms of relative weights of the four factors
recommended for inclusion in the formula, orapartiticnmgofﬂ\eSecum
Sﬁnds:lnt:enmofeligibi]ityofusage

DEPARTMENT OF TRANSPORTATION POSITION

DOT generally agrees with the analysis procedure utilized by the GAO in
their stuly. It oconstitutes a valuable examination of the omsiderations
involved in the provision of operating subsidies. The process of evaluat-
ing the various potential factors against the four criteria resulted in
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the selection of four of these factors that, from a philosophical
standpoint, represent a good canbination for the purposes of

the desired effects of an operating subsidy and reducing the conflicts
between the criteria. The concems expressed in the report, the criteria
utilized, the factors considered, and the conclusions reached mirror, in
many respects, the process DOT has recently gone through during the
legislative development of the Surface Transportation Assistance Act

of 1978. The results of the GAO are, to a large extent, conceptually

satisfying.

From a practical standpoint, however, DOT disagrees with the GRO view
of the desirability of two of the recommended factors: bus revenue seat
hours, and transit availability. Our primary cbjection to these factors
is the lack of data available for their determination.

DOT has cbserved, during previous and current efforts at collecting

transit data from the urbanized areas, that the record-keeping practices,
and the capabilities for using these records to calculate various quantities,
vary significantly fram one transit operator to another. Based upon our
experience to date, any factor that is to be successfully employed in

the Section 5 formula must of necessity be extremely sinple and require

a minimum of data and camputations for its formulation.

The factor, bus revenue seat hours, which the GAO recamends, requires
data on which bus operated on vhich route on each day, or on the actual
amount of time spent in revenue service by each bus., These data are
often not available under current record-keeping practices.

The other factor, transit availability, was not defined in the GRO
report. Thus, the actual mathematical specification would be left to
others if it were adopted. Any conceivable measure of transit avail-
ability appears to involve enommous data oollection and camputational
problems and expenses. For a precise determination of transit avail-
ability, the data itself does not currently exist and could be cbtained
only with great difficulty and expense.

The GAO report stated that a long range view of data availability should
be adopted in considering future development of the Section 5 formula,
and that current situations should not inhibit plans for such develop-
ment. DOT feels, however, that in reality it is not wise to predicate
changes in the formula on the assumption that the necessary but currently
unavailable data will scmehow came into existence.

Another shortcaming of the GAO report is that it only recommends factors
to be included in the formula, and does not consider the actual structure
of the fornmula. This has led the GAD to the dismissal of transit input
factors, such as fleet size, as suitable factors. However, the current
Section 5 formula is divided into several sections or “tiers,” with
amownts apportioned to the urbanized areas under each tier being dependent
upon differing factors, and the allowable uses of the funds under each
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UMIA has discussed these concerns and issues with the GAO staff

that prepared the report. During the course of this discussion, GAD
of these practical difficulties could be'of

acme
than they had previocusly envisioned.
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