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ABSTRACT 

This report is directed to highway and transportation 
officials and other state and local government officials faced 
with questions of public transit subsidies. The questions are 

very real ones and, in this one's opinion, require well founded 
answers.* By means of this exposition, the author provides the 
above audience with several conclusions, recommendations and 
analytical points of view which ame of practical importance. 

First, the author establishes that the great majority of 
arguments usually offered in support of subsidization are weak 
and unfounded. Whereas two economically justifiable argumen-ts 
can be identified, their validity depends upon empirical proof 
that significant long-run average cost reductions arise through 
increased ridership. Secondly, the report provides an explicit 
set of criteria which are useful in judging alternative subsidy 
mechanisms by their ability to provide the incentives necessary 
to cause firms to increase their ridership and service levels. 
Thirdly, an exhibit is presented, based upon Virginia data, which 
shows the relative real cost to the locality of providing a subsidy 
under various mechanisms. 

*One of the most recent and poignant examples of the transit subsidy 
problem in Virginia is exhibited by the front page story in the 
February 9, 1975, issue of the Charlottesville Daily Progmess" 
Charlottesville's only bus company, Yellow Tmansit, has requested 
an additional subsidy of $40,000 just to remain in operation through 
July i, 1975. This amount, if granted, would bming the total for 
1975 to $85,000, no part of which is used for capital costs. 





SUMMARY AND RECOMMENDATIONS 

Summary 

In this report the author shows that basically only two 
economically justifiable arguments can be used in support of 
subsidies: Arguments based on economic efficiency, specifically 
that the transit industry tends to be characterized by economies 
of scale; and arguments based upon the cnntention that by subsi- 
dizing public forms of transportation, significant reductions in 
such externalities as congestion.and pollution can be achieved. 
The validity of even these arguments depends upon proof that signi.f- 
icant economies of scale exist in bus rapid transit and that a 
mechanism can be devised which will provide the necessary incentives 
to cause firms to increase their ridership and service levels. 

Although it is emphasized that no general statement regarding 
subsidies to firms can be made until the existence of economies of 
scale can be substantiated, four criteria for judging-the relative 
merit of various subsidy schemes are suggested in the event that a 

decision to provide a subsidy has been made" 

(i) Choose a mechanism which is effective in 
achieving social goals. This necessitates 
that the explicit goals of providing the 
subsidy be stated prior to the granting 
of any funds. 

(2) All other things being equal, choose a 
subsidy mechanism which minimizes the 
cost of distribution and policing (that is, 
a mechanism which does not require that a 
substantial amount of resources be spent in 
distributing the funds and monitoring their 
use). 

(3) Although it is not really a choice criterion, 
decision makers should take care to identify 
whether or not they are basing their judgment 
of the merits of a particular mechanism on 

som• e6nsideration of equity. Equity is not 

an objective criterion upon which to judge a 
subsidy mechanism, but if one mechanism is 
preferred ovem another solely on the basis 
of what the choosers consider to be fair, then 
this fact should be explicitly stated. 

(4) Above all, the mechanism chosen should stimulate 
the firm to operate efficiently, and not be 
wasteful of resources in any way. Obviously this 
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cmiterion is closely tied with the cmiterion 
of effectiveness and can be achieved to a 
cemtain extent thmough •egulation, but only 
at the expense of increasing distribution 
and policing costs. 

Based upon these criteria, it can be concluded that subsidies 
which are tied to some measure of output are preferred over deficit 
related subsidies because the former can be expected to be more 
efficacious in achieving increases in servic.e levels and the mainte- 
nance of low fares. However, regardless of the specific type of 
output formula designed, each will have to he scrutinized to 
ascertain its particular shortcomings and merits. Furthermore, 
even though there has been widespread use of capital cost subsidies, 
they do not necessarily lead to the removal .of deficits or to in- 
creases in output levels; their effect depends upon the particular 
firm and the city in which it operates. On the other hand, sub- 
sidies which are designed to help defray operating costs or variable 
costs (such as administration and personnel costs) are desirable to 
the extent that they are positive inducements to increase service 
levels and innovation. 

Recommendations 

The following recommendations concerning subsidies to public 
transit are made to transportation planners. 

(i) Subsidies should be made only as a last 
resort to assure the availability of trans- 
portation through an efficient and relatively 
inexpensive mechanism. This implies that a 
subsidy should not be provided simply to keep 
a particular firm in operation if other transit 
alternatives are available. In short, sub- 
sidizationmfor.mass transit is in no sense a 
cure for c.u•ent. urban t•anspo•tation problems. 

(2) No subsidy should be made which is based upon 
covering deficits or a portion of deficits. 

(•) If a decision to subsidize has been made, a 
realistic, estimate should be made of the cost 
of actually disbursing the funds. 

(•) .Befome subsidies are granted it should be 
ascertained that either significant scale economies 
do exist or that a significant reduction in pollu- 
tion on congestion will result from a subsidy. 
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Further, it is necessary to establish that 
no other means is available to meet the t•anspo•tation need. 

(5) Widespread capital grants should not be 
made without accompanying regulation to 
ensure efficient usage of funds and guard 
against insufficient maintenance and early capital retirement. 

(6) Regardless of the particular formula chosen, 
the amount of the subsidy should be structured 
to the particular characteristics of the firm 
or firms to be subsidized. (See lastsection 
ofreport- Comparison of Costs of Different 
Subsidy Formulas.) 





AN ANALYSIS OF PRICE-SUBSIDY ISSUES IN PUBLIC TRANSPORTATION 
AND SOME SUG•ESTIONS OF PRACTICAL IMPORTANCE 

by 

Gary R. Allen 
Research Economist 

INTRODUCTION 

Traditionally, economists have agreed that in the case of 
public goods government intervention in the market system is 
desirable. That is, where it is extremely costly to confine 
the benefits of the good to selected persons and therefore 
extract the necessary payment from them, the government can 
supply the good at a price equal to zero. The most often 
cited case fitting these characteristics is national defense. 
There are numerous other examples, as well" Maintaining a 
police force, fire department and other service agencies; 
cleaning and repairing streets; operating school systems, etc. 

In addition to the pure public goods case, there are 
some other situations in which the market system may not be able 
to extract from consumers a price high enough to cover costs of 
production. One of the most widely recognized examples is the 
public transit industry during the last decade. Ronald J. Fisher 
of the Urban Mass Transportation Administration has succinctly 
described this situation. To quote Mr. Fisher, 

It is widely recognized that insufficient funds 
are being generated by the users of urban transit 
systems to cover operating expenses and capital im- 
provements. Unless additional outside sources of 
funding are developed, urban transit systems will 
gradually disappear. If there is justification for 
continuing the existence of urban transit systems in 
American Cities, mechanisms are needed for implementing 
an operating expense subsidy. (I) 

Although the proposal of offering operating subsidies has 
received relatively little sympathy until recently* it is not 

*The 1974 National Mass Transportation Assistance Act (NMTA) 
explicitly provides funds for operating subsidies. Of the 
$11.8 billion provided by the Act, approximately $4 billion 
can be used for capital or operating programs. 



unusual to find that allocations from construction and mainte- 
nance funds of state departments of transportation (DOTs) are fmequently made in the foPm of capital gPants to public tPansit 
firms and/or authorities. The state of Virginia is not atypical 
in this respect. For example, the legislature for the 1974-1976 
biennium has enacted legislation which provides that substantial 
amounts from the highway trust fund be allocated to urban mass 
transit to supplement other allocations from the highway budget. 
These include $15 million to the Northern Virginia Transit Com- 
mission (NVTC) as a credit against the locality's obligation for 
for Metro construction, and $200,000 to NVTC for administrative 
costs. In addition, $i million has been provided for capital 
costs and $70,000 for administrative costs for the Greater Rich- 
mond Transit Company. Further, the legislature has earmarked 
$600,000 for capital costs and $70,000 for administrative expenses 
to the Tidewate• Transportation District Commission. Of the total 
1975 highway budget of approximately $334,463,000 that was ap- 
proved, $6,830,000 was allocated for public transit. Along with 
an original appropriation of approximately $11.5 million, this 
brings the total appropriation for mass transit during the period 
July i, 1974, to July i, 1975, up to $18 million. (2 ) 

The growth in allocations from highway construction and 
maintenance funds in the various DOTs to provide for capital grants 
to public transit appears to be indicative of a trend which will 
likely continue. It is to be expected that the operating subsidy 
will receive increasing attention and application since the passage 
of the 1974 NMTA. Thus it is appropriate to analyze from both a 
theoretical and a practical standpoint the specific problems and 
prospects which subsidies to mass transit will bring about. 

PURPOSE 

The general purpose of this report is to provide an analysis 
of the subsidy issues in public transportation. Two related ques- 
tions are addressed" First, is there an economically sound 
justification for the provision of subsidies of any kind; and second, 
how do. the various subsidy schemes differ and how do they compare 
in terms of achieving an overall social goal of ensuring the 
provision of public transit service? There are several anticipated 
benefits of this report. First, the report suggests guidelines for 
planners, well in advance of any actual disbursement of funds, for 
establishing what is economically justifiable and what is not in 
terms of operating subsidies and capital grants. Secondly, the 
study provides the transportation planner with a single reference 
containing a description and the relative merits of the several 
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types of subsidy schemes. Finally, the report outlines a set of 
economic cmiteria that will enable planners to choose a specific 
program consistent with the goal of providing efficient and ade- 
quate public transit should the legislature decide in favor of a subsidy program. 

SCOPE 

The first major part of the report consists of a discussion, 
of whether a valid case can be made for subsidy to public transit 
in general. This part, of course, takes into consideration the 
question of whether all transit modes fit the qualifications upon 
which subsidies are determined to be justified. The second major 
part presents a set of criteria that could be used to analyze the 
acceptability of various subsidy schemes. The third major portion 
presents the various schemes available and analyzes each in terms 
of the criteria set forth in the second part. The fourth and final 
section consists of a brief summary and presents the researcher's 
recommendations regarding subsidies in general, their merits, and 
their disadvantages. The final section also presents estimates of 
the cost of each type of program based on representative data from 
transit firms in Virginia. 

SUBSIDY AND THE SUPPLY OF PUBLIC TRANSIT: 
HOW STRONG A CASE? 

The Effect of Subsidy on the Level of Sup..p.ly and Output 

A logical first step in determining the extent to which a 

case can be made for subsidies of any type to public transit is to 
define exactly what a subsidy is and to show how it alters the 
equilibrium price and output of the good or service to be sub- 
sidized. 

As an example, note Figure i. It represents the market 
supply and demand for a good called widgets. If S is the supply 
curve and D the demand curve, then the market price is defined as 
equal to po $2.00 and the quantity sold 12 widgets. If the 
government deems it desirable to increase the number of widgets 
being sold to the public because they positively influence people's 
health, granting a per-unit subsidy to the widget producer could 
aid in achieving this end. A per-unit subsidy is de.fined as a 

...f•ixed amount payable to a producer or consumer for each unit pro- 
duced or purchased. The per-uni• subsidy as shown in Figure i 
equals $i.00, which means that for each unit o.f widgets sold the 
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producer gets $i.00 of added revenue from the government. In 
effect, this per-unit subsidy shifts the supply curve vertically 
downward from S to S' because at all levels of output the supplier 
of widgets is willing to accept a smaller price from the consumer. 
In other words, a given quantity will be supplied at a price lower 
than would have been necessary to call forth the same quantity prior 
to the subsidy. Also from Figure I, point S, it can easily be seen 

that after the gmanting of the subsidy the buyer purchases a greater 
number of widgets (14) at a lower price ($1.50 instead of $2.00). 
It is important to notice that the market price of the subsidized 
good is not reduced by the full amount of the subsidy. Only in very 
special cases would the price to the consumer fall by the amount of 
the per unit subsidy. 

4.00 

3.00 

"• 2 O0 

i 5O 

i O0 

I 4 8 12 16 20--- Quantity 
Q T 

Figure i. Effect of subsidy on price and quantity. 

Why Grant a Subsidy? 

The analytical description of how a subsidy alters the 

market price and output of a good or service is rather straight- 
forward. Nevertheless, one may reasonably question whetherthere. 
is any justification for subsidies. There are a number of reasons 

cited for using government money to bolster public transit facilities 
in financial, difficulty. Most, however, tend to be weak arguments 
based on less than purely economic grounds. One can c•assify argu- 
ments given by subsidy proponents into four major classes" (i) Argu- 
ments related to altering the distribution ofincome; (2) those 
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based on "infant industry" considemations; (S) arguments based 
on emotional appeal; and (•) amguments aimed at comrecting in- 
efficiencies in the public tmansit mamket. These will be discussed 
in tumn. 

Arguments Related_ to Altering the Distribution of Income 

Those arguments which can be classified in the first category 
are likely those which have most often been heard by the public. 
Frequently, subsidies either to riders or firms are suggested be- 
cause increasing fares hit hardest the poor and the elderly of inner 
cities. This alleged inequity is often "remedied" by providing dis- 
count rates for riding to worthy groups who have little access to 
other forms of transportation. According to some authors, a well- 
defined political consensus has been established on the desirability 
of such practices.(3) Such an argument raises some serious questions, 
however. First, who will define what a worthy group is and how will 
he do so? And secondly, even if it is decided that those below a 
certain level of income or above a certain age deserve to have money 
redistributed to them, is it not doubtful that subsidizing their 
ridership on public transit is the best means of achieving such a 
redistribution? A stronger case can be made for simply increasing 
the income of the members of the group and allowing them to decide 
how they wish to spend the added income. In Canada, for example, 
where subsidization of urban public transport by municipal govern- 
ment Aas b,ecome a standard practice, empirical estimates of the 
effect on the distribution of income show that in general income 
inequalitx is increased by the subsidies. That is, those in the 
higher •come categories receive most of the benefits of reduced 
fares. ( 

"Infant Industry" Arguments 

Legislators in under developed countries often push for high 
tariffs to protect their fledgling industries from severe competi•tion 
from foreign imports. The argument says essentially that if the new 
industries can be protected long enough to become strong, then the 
protection can be lifted with no detrimental effects. 

Frequently an analogous argument is posited for subsidizing 
public transit, particularly buses. A proposed Senate Bill (S.870) 
states 

..immediate substantial Federal 
assistance is needed on an interim 
basis to enable many mass transporta- 
tion systems to continue to provide 
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vital service during the period 
required to overhaul and re- 
vitalize mass transportation 
operations and to place them on 

a sound financial basis. (5) 

Although such arguments appear to be acceptable on their surface, 
inspection shows them to be rather weak. In the case of "infant 
industries" the supporters of protection can cite examples of the 
profitable industries they are trying to emulate. •n the case of 
public transit, however, there is little or no evidence to show 
that unprofitable transit operations, be they bus or rail operations, 
once subsidized become financially stable. The tendency is for the 
subsidy to continue indefinitely. In short, such "shot in the arm" 
arguments are quite lacking in empirical support, (6) and tend to be 
a stepping stone to long-term financial assistance. 

A related argument suggests that the transit industry is 
simply in a temporary disequilibrium state and therefore has profit 
potential. If such is the case, one may ask why an opportunistic 
entrepreneur does not simply take over and consolidate floundering 
firms; then the• could be jointly turned into profit makers. (7) 

Arguments Based on Emotional App.ea ! 

The third category of•arguments is by far the most difficult 
for the economic analyst to appraise° Two of these a•e" Public 
transit in years past has contributed substantially to America's 
growth and success and will be even more important in the future, 
and public transit is the only means of mobil•ty for certain captive 
riders such as the aged and disabled° Underlying these emotional 
arguments there may, in fact, be some sound arguments based on 
economic efficiency. However, as they stand, they are wrought 
with social and ethical value judgments, which do not lend themselves 
to an economic assessment of their validity° 

Ar.gument§ Aimed At Correcting Inefficiencies 

Efficiency . 

The arguments based on efficiency are, in the author's 
opinion, the only group from which any sound justification for the 
subsidization of public transit can be. drawn. First to clarify this 
was Harold Hotelling, whose own words are most appropriate" 
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When a decision whethem om not 
to constmuct a mailway is left to the 
profit motive of p•ivate investo•s• the 
critemion used is that the total mevenue• 
being the sum of the products of the mates 
(pmices) for the various services by the 
quantities sold, shall exceed the sum of 
opemating costs and camPying chamges on 
the cost of the entempmise. If no one 
thinks that theme will be a positive 
excess of revenue, the constmuction will 
not be undemtaken...this mule is, f•om 
the standpoint of the general welfare, 
excessively consemvative. A less con- 
servative c•iterion is that, if some 
distribution of the burden among, the 
population i•'i•%s.•i'bli sich t•t every- 
one concerned is better •f• t•an without 
the new iAv•stm•t, th•n there is a p•• 
facia case for•makln$ the investment.<•) [emphasis-ad•ed]' 

Hotelling was speaking about those industmies chamacterized 
by economies of scale, of which the mail industmy was a prime ex- 
ample. (See next pamagmaph fom explanation of economies of scale°) 
Fom industries not chamactemized by economies of scale, economists 
have long recognized that by setting the price of each unit of out- 
put equal to the incmemental cost•.• of producing the output each fiPm 
will not only maximize pmofits, but will also pmoduce the level of 
output consistent with the output demanded by society. (9) In such 
cases, each fimm is said to be opemating efficiently. 

When an industry is characterized by increasing returns to 
scale, the cost of each successive unit of output is less than that 
of the previous unit. Industries which have cost schedules of this 
nature will not have an efficient level of output if the unit price 
is set equal to the incremental cost of production. To use rail 
transit as an example, consider a train hauling ten passengers. Conceivably the cost of operating the train would be split among 
the ten passengers equally if it were necessary for revenues to 
cover costs of operation. That is, total costs could be recovered 
if fares equal average costs. Obviously, if the tvain had unused 
capacity, the hauling of ten more passengers would add almost 
nothing to costs, i.e. the incremental or marginal cost of each 
additional rider would be very slight. It follows that average 
costs total costs divided by the number of riders would 
fall. 
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In such a case where average costs decline if each passenger 
is charged a fare equal to marginal cost, the to•al 

revenue generated 
would not cover total costs. The hypothetical cost schedules shown 
in Table i are helpful in illustrating this point. 

Table I 

Cost Schedules of Hypothetical Rail Firm 

4 + change in # passengers 

(i) (2) (3) (4) (5) 
# .P..a..ss.engers To.t...al. Co..st Avg. Cost Change Total Cost Marg. Cost 

i00 2,000 20 1,000 i0 
200 3,000 15 600 6 
300 3,600 12 400 4 
400 4,000 i0 300 3 
500 4,300 8-3/5 

As columns i, 2 and 4 indicate, total costs do not increase 
proportionately with ridership. (This phenomenon characterizes 
mass transit firms because operating costs are-relatively .minor 
in comparison to total costs. That is, capital costs make up the 
bulk of total costs.) As column 5 shows, the incremental or 
marginal cost of each additional i00 passengers decreases. When 
300 passengers are riding, the marginalcost •.is 6. Setting the 
fare at 6 will yield 1,800 in total revenue, obviously not enough 
to cover total costs of 3,600. 

Total costs could be covered if fares were set equal to 
average costs, however less than the socially desired level of out- 
put would result. A graphical depiction of the information given 
in Table I is presented in Figure 2 to illuminate this point. 
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Figure 2. Marginal cost and average cost curves of 
hypothetical firm. 

D represents the demand for public transit service at various 
fares. AC is the plot of average cost as it varies with ridership 
and MC is a plot of the marginal cost of adding riders. As noted 
above, Stigler and Mansfield (f.n. 8), among others, have explained 
that setting price equal to marginal cost in most markets leads 
to an optimal allocation of resources and the socially desirable 
level, of output.* In Figure 2, however, if price is set where MC 
intersects the demand curve, D, then total revenues, OADQ, are less 
than total costs, OBCQ, and the firm operates in the red. On the 
other hand, if the firm sets price where average costs can be 
covered, point E in Figure 2, then the price riders are paying, QE, 
is greater than the cost, QH, of the resources being used to produce 
output OQ. This illustration suggests that ridership should be 
expanded and more resources shifted to the production of public 
transit services. The only way, however, that more riders can 
be attracted is to lower fares below price Q'E I0; but when the 
fare is lowered below i0, the average cost is no longer covered by 
the fare paid by each passenger and total revenues fall short of 
total costs. 

*This assumes no external social costs or benefits. 
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Thus the transportation planner in a congested urban area 
is faced with a rather sticky dilemma. He can either allow the 
transit authority to flounder with high fares, low ridership, and 
growing deficits that will result in added congestion or he can 

suggest subsidization from the public sector. If in fact public 
transit operations are generally characterized by cost configu- 
rations like those in Figure 2, by giving a subsidy of • cents 
equ•l to the difference between AC and MC (CD in Figure 2) fares 
can be reduced, ridership increased, and a movement made toward 
the optimum allocation of travel among various modes. In short, 
the subsidy serves to shift the cost curves vertically downward 
as was described in Figure I. 

Based upon this analysis, an obvious question which should 
be uppermost in the minds of those in the decision making role is 
the extent to which the transit industry in their state is char- 
acterized by increasing returns to scale. In other words, for 
Virginia, do the cost curves look similar to those in Figure 2? 
Several authors have offered evidence based on aggregate data 
that the rail rapid transit industry is characterized by increasing 
returns.(I0) The empirical validity of scale economies in the bus 
transport industry is not well substantiated, however, Peskin 
(1973) and Mohring (1972) have offered rather strong cases for the 
existence of economies of scale. (II) It must be emphasized, how- 

ever, that empirical verification of the cost curves for Virginia's 
transit authorities is a desirable undertaking in order that subse- 
quent subsidy decisions can be based on firm economic grounds. 

External Effects 

Not unjustifiably, it has been argued that increasing the 
volume of riders on public mass transit modes is beneficial not 
only to the riders but to society as a whole. (12) That is, there 

are beneficial effects on individuals other than those who ride 
public transit. These external effects may take the form of reduced 
congestion, reduced noise pollution, cleaner air, etc.. All external 
effects arguments are not suitable as a basis for subsidizing transit 
however. Among these are arguments such as, "the encouraging of 
additional riders will increase property values" or "the building 
of new facilities will create employment." These effects are 
pecuniary externalities; they alter the distribution of income 
but don't affect society's net welfare. 

The possibility of reducing congestion and pollution or 

increasing safety by attracting riders away from private autos to 

mass transit modes is a justifiable basis for subsidies in some 

sense. However, providing mass transit with an operating subsidy 
which reduces fares is not necessarily the best way of achieving 
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this trahsfer of modes. (13) 
The extent to which a switch in modes 

is achieved depends crucially upon the cross price elasticity of 
demand between transit fares and demand for the auto as a mode of 
t•avel. An alternative approach may simply be to properly price 
the use of autos by taxes or tolls so that the cost of traveling 
by car includes the cost of pollution, noise, and congestion imposed on society. • In light of these suggestions, it is very important that two estimates be made; one is the degree of change 
in the modal split that will result from a subsidy, and the other 
is the change in the external effects that can reasonably be ex- pected due to the estimated change in modes. 

S,umm,ar•y", ,Th e Ca,s..e ,for Subsidy 
The several arguments for subsidizing public transit have 

now been briefly presented and analyzed. The conclusions are, first, 
that subsidies are warranted only when they promote efficiency in 
the choice of modes within the transportation sector, or eliminate 
advePse externalities. Secondly• no general statement •ega•ding 
subsidies to bus transit can be made without first considering 
whether or not the operations are in fact characterized by economies 
of scale. Finally• the cost of administering a subsidy cannot be 
overlooked in the decision making process. (This point will be discussed fully in the section that follows.) 

CRITERIA FOR JUDGING THE RELATIVE MERIT OF ALTERNATIVE 
SUBSIDY SCHEMES 

Capital subsidies to public transit are a reality (14) 
and 

funds for opemating subsidies have been appropriated at the federal 
level. (15) So, given that (depending upon the cost curve configura- 
tion) an economic justification can be made for subsidization in an 
amount equal to the difference between average cost and marginal 
cost, it is pertinent to determine criteria that can be used to judge 
whether one subsidy scheme is more suitable than•"another. Four 
criteria are suggested in this section, some of them more applicable 
than others. 

*The implementation of such a system of tolls and taxes is 
currently being tested by the Urban Institute in collaboration 
with the Federal Department of Transportation. 
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19. i 

Consistenc[ With Social Goals 

The first and possibly foremost criterion is that subsidy 
schemes or formulas must be consistent with the social goals for 
which they are provided. The application of such a criterion 
implies that the goals which the subsidy is designed to achieve 
must be specifically decided upon prior to the granting of any 
funds. This implication is in itself quite advantageous to 
planners because it eliminates much of the vagueness which so 
often pervades expenditure decisions. 

At least three objectives are easily identified. The ,one 
which is most obvious and which is most often cited is that of 
saving public transit. (16) That is, the objective of providing 
a subsidy is to ensure that public transit is available as an 
alternative to the single vehicular mode. A second objeotive, and 
one that may be given different degrees of emphasis from locale to 
locale, is to provide certain groups of people (the el.derly, the 
poor, the handicapped) with a means of transportation within their 
budge• and their physical abilities. A third objective is to attract 
increasing numbers of riders from automobiles to public transit in 
anticipation of reducing severe congestion. This objective is one 
of particular importance to transportation planners in rapidly 
growing urban areas. Although other objectives are often suggested, 
for the most part they are variants of the three just mentioned. 

In sum, the "Consistency With Social Goals" criterion has 
two important implications. First, its use will necessitate an 
explicit statement of objectives. Secondly, if one of the objectives 
is to ensure that public transit is available, there should be no 

concern for saving a particular company; rather the emphasis should 
be on assuring that some form of viable transit is available. 

Minimizing Adminis_._tration Costs 

The cost of administering a subsidy will in most cases vary 
with the particular subsidy scheme chosen. Because the primary 
responsibility of a transit firm is to supply a good quality product, 
care must be taken that an excess of resources is not devoted to 
qualifying for and obtaining the subsidy. Some subsidy formulas, 
however, require each firm to develop an extensive data recording 
system which may effectively destroy a large portion of the subsidy° 
Based upon this criterion, with all other things being the same, 
the subsidy scheme which costs the least in terms of actual ad- 
ministration should be chosen. 
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Equity. 
As an objective choice criterion equity is extremely difficult 

to apply because each. decision maker has in many respects quite a 
different idea of what is and is not faim or equitable. While one 
may prefer that the subsidy be neutral in terms of its effect on 
the distribution of income, others may make an equally strong case 
for choosing a subsidy mechanism which increases the real income of 
the lowest one-third of the income distribution. Still, this re- 
searcher is of the opinion that better decisions can be made if 
considerations of equity are explicitly separated from other more objective ways of judging the relative merits of particular subsidy 
schemes. It is important that decision makers be cognizant of the 
fact that by choosing subsidy scheme A as opposed to subsidy scheme 
B, they are also choosing one income distribution as opposed to 
another. That is, the type of subsidy scheme chosen will necessarily 
imply that certain income groups will have a different real income 
after the subsidy. For example, subsidy scheme A may result in 
increased ridership (because of reduced fares) by individuals who 
have an average income of $i0,000 and be funded largely by taxes 
on individuals with smaller average incomes. Subsidy scheme B 
may make service more available to elderly, low income individuals 
and be funded by taxes largely from highincome families. Obviously, 
the two schemes involve two different income distributions and, there- 
fore, two different judgments about what is equitable or fair. 

Promoti•. an. E.ffic.ient Operation 
The fact that firms react to the economic incentives they 

face provides the basis of the fourth criterion suggested for judging 
the various subsidy schemes. Some schemes will lead firms to operate 
in undesirable ways. For example, grants for subsidizing capital 
formation and purchasing factors of production may lead firms to 
substitute low cost capital for relatively high cost labor; that is, 
induce them to do little maintenance and upkeep. This reaction on 
the part of the firm or firms results in a loss to society because 
subsidy funds are being wasted in the sense that rolling stock is 
replaced more frequently than depreciation and normal wear would 
require. On the other hand, subsidies which simply cover deficits 
offer little om no incentive for management practices which lead 
to efficiency in allocating resources. Obviously, losses in 
efficiency are difficult to estimate ex ante, however, some attempt 
should be made to rank subsidy scheme.--on the basis of their ability 
to provide incentives for efficiency. Practically speaking, those 
schemes which minimize losses in efficiency will likely be most 
effective in achieving the goals for which the subsidy is provided. 
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DESCRIPTION AND ANALYSIS OF ALTERNATIVE SUBSIDY FORMULAS 

Alterna.tive Subsidy Meeha.nisms. 

When considering subsidy schemes it is important to realize 
that a subsidy mechanism, regardless of its simplicity or complica- 
tion can be analyzed properly only in the context of the overall 
goal for which the aid is designed. An attempt will be made in 
the analysis section of this report to keep this fact clearly in 
view for the reader. 

Although there are numerous formulas that can be used to 
distribute subsidies, only broad classes and their relative merits 
will be discussed here. An appropriate way of classifying subsidy 
mechanisms is by the basis upon which the subsidy is granted. In 
this section, subsidy mechanisms are separated into the following 
classifications: (I) Deficit Related, (2) Cost or Input Related, 
(3) Output Related, and (4) Potential Ridership Formulas. 

Deficit Related Subsidies 

The simplest fomm of subsidies to public tmansit is one in 
which total deficits ape covemed. Under such an armangement the 
tmansit firm meceives a subsidy equal to the diffemence between 
its total cost and total mevenue. A va•iant of this fommula is 
to covem a percentage of the deficit. Deficit .related subsidies 
ame unequivocally the weakest in tePms of meeting the criteria 
established above. 

Consistency With Social Goals 

When there is an open-ended agreement to simply cover 
deficits, firms can continue their current practices ad infinitum. 
If the legislature's only goal is to propagate existing service 
levels, this formula can achieve that end. However, assuming that 
it is desirable to provide incentives to increase output and the 
quality of service, a subsidy which simply covers deficits will 
not be effective. It has been suggested that such a subsidy• 
would not penalize those firms who attempt risky innovations (20) 
Although this may be true, those firms attempting innovations 
may in fact cease these attempts upon receiving a deficit based 
subsidy;* and firms already in a deficit position and not attempting 
innovations would have only a nuance of incentive to initiate them. 

*The premise is that if innovations were being made, they were in an 

attempt to compete for or attract a larger market to" offset losses. 
If, however, losses are being covered by subsidy, •resumably there 
is little incentive to try to overcome losses from within. 
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Costs of Administration and Efficiency 

Because little additional record keeping is necessary,the 
costs of administering a deficit based subsidy program are rela- 
tively small. However, the grantors would have little, if any, 
control on the management of recipient firms. Hence, there is 
little incentive to operate firms efficiently. Even firms 
operating efficiently at a loss prior to the granting of the 
subsidy may cease their efficient practices when losses are covered 
from public funds. It would not be unusual under a deficit scheme 
to find firms expending resources to get the subsidy. In short, 
they would become loss maximizers rather than profit maximizers. 

Equity 

As for equity, one is left rather cold. Those firms receiving 
a subsidy will certainly be better off° However, there is no as- 
surance that riders will get any service increase from their dollar. 

Cost or Input Related Subsidies 

Subsidies that are based either upon covering capital costs 
or the purchase of othem fixed cost inputs have been in widespread 
use for sometime. Because many public transit modes are characterized 
by economies of scale, that is, they require substantial outlays of 
capital initially, these types of fixed cost subsidies have been 
rather attractive to legislators in their attempt to help solve 
the public transit problem. 

Consistency with Social Goals 

Covering such fixed costs as buses and garages will not assure, 
however, that firms in deficit positions will break even and con- 
tinue to operate in the long run. Whether they do or not depends 
upon their individual capital structure and the cities in which 
they operate. In short, capital grants do not guarantee that fares 
will remain stable and that quality service will be forthcoming. 
The important question the planner must face is whether the capital 
grant will actually lead to the purchase of more productive capital 
and rolling stock or just enter the revenue side of the ledger. 
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Costs of Administration and Efficiency 

I•f capital based subsidies were to result in innovations 
in the product and in marketing which in turn led to increased 
ridership, society as a whole would gain.* However, capital 
grants to individual firms in and of themselves appear no more 
likely to possess innovative inducements than-do subsidies which 
are based upon the firm's deficit position. This statement should 
be qualified, however. If the zranting agency wishes <o provide 
inducements to innovations and efficiency in the provision of 
quality service, these can be pro•vided through government control, 
but only by increasing administrative costs substantially. This 
in fact is what a transit authority does provides the desirable 
inducements to innovation and efficiency. 

Equity 

Because most capital based subsidies do not take account of 
the source of a firm's financing, a substantial portion of funds 
will be funneled to firms that have financed their capital from 
sources other than their own equity or that already are in a 
profitable position. Even casual observation suggests that bringing 
about such windfall gains to subsidy recipients is undesirable on 
the basis of what is equitable to the firms. The effect that a 
capital subsidy will have on the distribution of income of the 
riders is for the most part unpredictable because, as was noted 
above, the fare structure may or may not be altered as a result of 
the subsidy. 

Although the administrative costs will be greater, much of 
the discussion concerning capital based subsidies applies to operating 
cost subsidies as well. Both tend to lead to windfall profits and 
neither assures the achievement of the goals of aid to mass transit° 
From the standpoint of being a positive inducement to innovation, 
subsidizing operations expenses are preferable to capital subsidies 
to the extent that innovations, particularly in the bus only 
mode, and increases in service levels are achieved through changes 
in variable costs (number of stops made, headways, personnel) 
rather than additions to the capital and rolling stock. (21) 

*Thmough a reduction in externalities° 
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Output Related Subsidies 

Output related subsidies are tied in some sense to the 
product of public transit firms. In other words, the amount of subsidy granted depends upon the quantity of service the firm 
provides and only indirectly relates, to.its profit or loss situation. 
It is appropriate to consider several output related subsidies rather closely because the relative merits and disadvantages of each are quite different. 

One basic type of output related subsidy is the Revenue Passenger Formula. This type of subsidy formula either allocates 
money directly to paying passengers in the form of tokens, stamps 
or other means by which fares are reduced• or allocates money directly to transit firms on the basis of the number of passengers carried. This was the type of formula implied by the legislation 
before the • d Congress proposing a federal subsidy to mass trans-. portation. ( • 

Algebraically this formula may be written as- 

X 
F 

SpQ 
F 

where 

Sp X T 
EQ 

F 

This means that the subsidy to each firm, XF, equals a subsidy rate 
per pasaenger, Sp, times the number of revenue passengers carried 
by the firm, QF" The subsidy rate, Sp, is a uniform rate calculated 
by dividing the total dollar amount allocated for subsidy X T by the 
total number of revenue passengers carried by all firms, EQF.•'• 

•Variants of this formula could be developed either by restricting 
the subsidy to certain firms or by alteri£g the rate on the basis 
.of some measure of need. These changes would not, however, mate- rially alter the analysis which follows. 
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A second category of output related subsidy, the Vehicle 
Miles Formula, allocates funds to transit firms based upon the 
number o• miles traveled. This differs from the Revenue Passenger 
Formula only in that the base on which the subsidy is allocated 
is vehicle miles rather than paying passengers. Placed in alge- 
braic form, the formula is 

where 

XF SMMF" 

X F = total subsidy 

S M 
subsidy per mile 

M F 
miles logged 

That is, the total subsidy to each firm is determined by a uniform 
subsidy rate per vehicle mile times the number of vehicle miles 
logged by the firm. The rate, SM, is calculated by dividing the 
total subsidy funds available by the number of vehicles miles 
traveled by all firms. 

These two output related subsidies can be analyzed in terms 
of the criteria suggested previously. 

Consistency with Social Goals and Efficiency 

In general, output related subsidies have an advantage in 
helping to achieve the goals of increasing service levels and 
reducing fares. That is, analytically such subsidy mechanisms 
approximately institute the chain of events depicted in Figure i 
because the size of the subsidy granted is linked directly with 
the firm's level of output. The Revenue Passenger Formula specif- 
ically could be expected to provide incentives necessary to in- 
crease service levels and reduce fares because a greater subsidy 
can be obtained only through an increase in the number of paying 
passengers. The Revenue Passenger Formula is not free from criti- 
cism, however. The extent to which fares are lowered will depend 
upon •he degFee to which the granting agency monitors the operating 
ratio Tota± Costs__' of the firm. Without monitoring, fares will 

_•Total Revenue 
not be reduced substantially nor will the benefit of the subsidy 
be passed on to the riders. Instead, the subsidy will simply be 
added to revenue with no reduction in fares. 
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Costs of Administration and Equity 

The use of a Revenue Passenger Formula would necessarily 
imply that a substantial amount of the money intended for aid 
would be eaten by the exorbitant costs of distributing the funds. 
The primary cause of the excessive costs is the fact that no 
uniform method of record keeping is currently followed by firms, 
and consequently it would be almost impossible to obtain the data 
necessary to estimate the rate of subsidy per revenue passenger 
and in turn the total subsidy per firm. If, rather than giving 
the subsidy to the firm on the basis of the number of passengers, 
the passengers themselves are given tokens which reduce their fare, 
additional administrative problems arise. The printing of the 
tokens involves costs, but more importantly, two questions of 
equity must be faced" How is the grantor to decide who is eligible? 
and, Do all eligible recipients receive the same amount of subsidy? 
A final issue that cannot be settled easily by objective criteria 
is that this type of mechanism will favor firms with certain 
market characteristics. Those firms with short hauls for a given 
number of passengers or those firms with low fares at the time the 
subsidy is granted will be able to increase their ridership 
relatively more easily than firms that have long haul markets or 
relatively high fares. Thus, the former firms will be in a position 
to receive larger amounts of subsidy with relatively less effort. 

Much of the analysis that applies to the Revenue Passenger 
formula applies to the Vehicle Miles Formula, a second type of out- 
put related subsidy. Where relatively inexpensive monitoring can 
be devised, the advantages of this mechanism can be retained while 
guaranteeing that• (I) ineligible miles are not logged, and (2) oper- 
ating ratios I•. 

are established which necessarily pass the sub- 
sidy on to usersin'•" the form of either reduced fares, increased 
service levels, or a combination of the two. Because output is 
the basis of the subsidy, the incentives for innovation and quality 
increases are strong. This fact, in addition to the relatively 
small information, data, and administrative problems involved, 
establishes the Vehicle Miles Formula as being among the better 
alternative subsidy mechanisms. 

Potential Riders FQrmula 

Although formulas of the potential riders type have not 
received significant attention, some •ople have suggested or 
implied that they might be feasible.( The foundation of such 
suggestions is that even though an individual does not ride fre- 
quently, he may receive some positive benefit from the availability 
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of public transit. The algebraic formula is similar to that for the 
Revenue Passenger Formula" 

X F = SNN F 

where 

X 
F 

subsidy to the firm 

S N the rate of subszdy per potential 

N F •he number 

In this case, the subsidy to the fJ.rm, XF, is directly proportional 
to the number of potential .•.riders, }}F'al°ng the firm's route. 

A variant of this sc•eme is simply to grant a subsidy on the 
basis of the population in each locality. Such a mechanism is the 
same as revenue sharing, except that the money must necessarily 
be used for the explicit purpose to aid public transit. 

Although formulas in this category are conceptually the best 
in terms of meeting the criterion of goal achievement, they are by 
far the most intricate that can be devised. Each of the categories previously discussed is based, for all practical purposes, upon the existing situations as regards capital outlay, number of passengers, 
and number of miles logged. A Potential Riders Formula, on the 
other hand, is based upon the potential market for transit; that is, 
it takes account of those who would use the service infrequently 
but who would value its potential service. If the exorbitant costs 
of estimating the basis of the subsidy could be overcome, one could 
expect that the implementation of such a mechanism would result in 
more route miles traveled in densely populated areas and an in- 
crease in the quality of service offered. 

20- 



COMPARISON OF COSTS OF DIFFERENT SUBSIDY FORMULAS: 
SELECTED VIRGINIA CITIES 

One of the recommendations presented at the beginning of 
this report states" 

Regardless of the particular formula 
chosen, the amount of the subsidy 
should be structured to the particular 
characteristics of the firm or firms 
to be subsidized. 

This recommendation may appear to be quite obvious once it 
has been stated. However, its ramifications become clear only 
when one compares the cost of subsidizing a particular bus company 
by several different mechanisms" Table 2 clearly shows that the 
profit or loss position of a firm varies tremendously under different 
subsidy schemes. Furthermore, for a particular subsidy mechanism, 
the data show that all firms will not be affected in the same way. 
An examination of individual cells from Table 2 will clarify these 
points. 

Table 2 shows the comparative costs of providing subsidies to 
several selected transit systems operating in Virginia's larger 
dities.* The estimates are based upon data for fiscal year 1973.** 
The reader is cautioned not to conclude that the data are repre- 
sentative of all cities within the state; the intent of the author 
is to show how differently a particular subsidy affects each firm. 
(Widespread data collection and analysis were not within the purview 
or budget of this study.) 

Referring to column one, the subsidy is set equal to total 
deficits. Firm A receives $389,336 under this Scheme, there are no 
windfall profits, and the deficit is completely removed. Firms B 
and C receive no subsidy because they are earning a small profit. 
As note (b) indicates, however, the profit may be too small to 
meet capital expansion costs. Such a scheme is not well suited to 
providing the incentive or the revenue for expansion of service 
leve}s. 

*Identities have been kept confidential. 

**Sources" American Transit Association, 1973 Operating Report; 
Northern Virginia Transportation Commission, Exp, re,ss Bus Demonstration 
Project, Financial Summary. 
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Subsidies based on a percentage of total cost (column 2) 
lead to windfall profits for firms B and C, but reduce only a portion of the deficit for firms A and D. 

Column 5 shows that subsidies based on fixed costs result in 
windfall profits for all firms for which data are available; obviously, 
the larger the fixed costs, the greater the effect on profits. Fur- 
thermore, the ability of such a mechanism to provide incentives to 
increase service levels is absent. 

Column 7 is quite interesting. Firms in the large urban areas (A, B, and C) receive rather large profits because they are already 
carrying large numbers of passengers. The small firm, D, still 
doesn't break even under this scheme, even though it faces an 
incentive to increase ridership. 

In addition to the general recommendation stated above, two 
other implications are apparent from the data presented in Table 2. 
First, no general statementcan be made regarding what kind of 
subsidy mechanism requires the largest outlay of funds. Secondly, 
regardless of the scheme proposed, the effect on all firms will 
apparently not follow a general pattern; whereas one may receive 
huge profits, another may not break even after the subsidy. 
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