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I. INTRODUCTION AND SUMMARY

My name is Frederick C. Dunbar. I am a Senior Consultant with the firm
of National Economic Research Associates, Ine. Both I and the firm specialize in,
among other things, the economics of energy and transportation. More
particularly, I have studied the economics of urban transportation for the past 12
years and have published extensively on this subjeet. My qualifications are
summarized in Attachment One.

I have been asked by Con Edison and the Power Authority of the State of
New York to comment on the transit impacts of an early shutdown of Indian Point.
This subject is directly relevant to Commission Question 6 in this proceeding which
asks:

What would be the energ,, environmental, economic or other

consequences of a shutdown of Indian Point Unit 2 and/os

Unit 3?
Con Edison and the Power Authority have argued that closing Indian Point at this
time will cause substantially higher electricity costs. These higher costs may be
passed on to consumers in the form of higher electricity prices. The Metropolitan
Transportation Authority (MTA)--New York City's biggest power consumer--will
pe particularly hard hit. In response to increased power costs, the MTA will have
to increase fares and/or reduce service. This, in turn, will have adverse
consequences on employment and economie activity in New York City.

I have quantified these impacts assuming that the MTA's power costs

would inerease 29.5 percent annually through 1986 (whieh is about $43.8 million
more than the MTA budgeted for power list vear). My results, which like all

estimates of this sort are subject to some uncertainty, are as follows:



conelusions.
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Total transit operating costs would increase 2.2 percent. To
recover these increased expenses, the MTA would be forced
either to increase fares or to reduce service (to save costs). In
all likelihood, a fare increase would be used.

The amount of the fare increase needed to make up the deficit
{after accounting for the effects of lost ridership) would be
6 cents (or 8 percent above current fares). This would cause
nearly 3 percent less ridership.

This, in turn, would mean a loss of nearly 11.4 thousand jobs and
$323 million in annual income for New York City. It would also
mean $34 million less in annual city tax revenues.

If, alternatively, transit service were reduced to free up funds
for increased power costs, then the impacts would be even more
severe. This would cause a 4 percent decline in ridership which
would mean a loss of almost 15.3 thousand jobs, $434 million in
annual income, and $46 million in annual tax revenues all for

New York City.

The remainder of my testimony deseribes how I arrived at these



. BACKGROUND

Publie transit has long been an integral part of life and commerce in
New York City. The system includes large bus, subway and commuter rail
networks which carry over 7 million passenger trips per day throughout the
tri-state region.l Over half of these trips are to the Manhattan Central Business
Distriet (the CBD)--that part which is below 60th Street. Responsibility for the
system is shared among 138 public and private operators, although 80 percent of
ridership is on operations which make up the MTA.

There are dozens of statisties which show the magnitude and
importance of the MTA on New York City's and the region's economy. A few
salient facts are presented below:

1. Proportionately, more people use transit here than anywhere else
in the country. The metropolitan region has less than 8 percent
of the national population yet it has 40 percent of the nation's
passenger miles on publie transportation.2 Better than
two-fifths of all workers in the City and its suburbs use public
transportation to get to work.3 Other cities aren't even close:
the rail rapid transit cities of Chicago, Boston, San Francisco,

Philadelphia and Washington all lie between 14 and 18 percent;

: Tri-State Regional Planning Commission, "Annual Transportation Report,"
June 1982, p. vi ("Annual Report").

2 Tri-State Regional Planning Commission, "Regional Public Transportation at a
Glance: 1979" (New York, NY), ("Glance").

3

U.S. Department of Labor, "New York City Job Recovery Jostly Limited to
Manhattan, With Three-year Gain of 110,000 Private Sector Jobs," Bureau of
Labor Statistics, Middle Atlantiec Region (New York: March 27, 1981), pp. 3, 4.
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believe'd.9 Similarly, new technology has not been as productive as the old. Most
people are now familiar with the problems of the new Grumman and GM buses. In
addition, new rail systems in Washington and San Francisco required a long
shakedown period--as will the new light rail vehicles in Boston.

This means that if service and plant is to be maintained, the MTA
either will have to raise fares or seek outside funding. Both options are politically
unpopular. It is a fact of life that neither public officials nor the media will
advocate fare hikes, anc they will often decry them when proposed. This carries
forward a long tradition of populist sentiment and political pledges for low fares
since the time of William Randolf Hearst.lo

Outside sources of funding are becoming more difficult to find. The
federal operating subsidy, which gave the MTA $122 million this past year, is
expected to decline, if not disappear altogether, under President Reagan's budget
cuts. This, despite the recent 5 cent gasoline tax which will give $1.1 billion to
transit subsidies nationwide but is expected to go to capital projects rather than
operating expenses. The state, which recently contributed $107 million to the
subsidy, is unlikely to continue to increase its contribution because legislators from
outside the MTA commuting territory are not convinced that their constituents
should subsidize New York City.

This means that New York City and the riders themselves will be the
major source of revenue for the MTA--either in the form of higher fares or higher

taxes that could come from a variety of sources (personal income, property and

various corporate excises are all used at this time to fund the City and region's

Kenneth M. Chomitz and Charles A. Lave, "Part-Time Labor, Work Rules,
and Transit Costs," University of California, Irvine, January 1981.

10 See Derrick.
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contribution). Subsidies from the region now total $329 million and more will be
forthcoming as the State legislature recently passed a tax package to "save" the
75-cent fare. The battle to get these tax increases was long, exhausting and
bitter. It showed that the City was adamantly opposed to increasing its share of
the subsidy by taking funds from other City budgets.

Another source of revenue is various charges to motor vehicle users.
These can include new or increased gasoline taxes and tolls on the region's bridges,
tunnels and highways. Governor Carey proposed such bridge toll subsidies as a way
of funding capital expenditures. Already the MTA gets a transfer from the
Triborough Bridge and Tunnel Authority in the amount of $92 million. Also, the
Port Authority of New York and New Jersey runs its subway at a loss suggesting a
eross-subsidy from its bridges and tunnels.ll Raising gasoline taxes and tolls are
not politically popular. The Canadian government was recently voted out of office
partly because it advocated higher gasoline taxes. New York legislators attached a
provision to the 1977 Clean Air Act Amendments effectively prohibitingl toll
increases as a transportation control stt’ateg’y.12

It is worthwhile to insert a note about fare structure as opposed to
fare level. The MTA currently uses a flat fare of 75 cents. This is the price of a
trip regardless of its length or time of day. Various commentators have noted that
such a fare structure leads to inefficiencies: overerowding of the peak and higher
subsidies for people taking long trips as opposed to short trips. It is quite possible

that rationalizing the fare would save money for the MTA. This would involve

W The Port Authority of New York and New Jersey, 1980 Annual Report (New

York: April 9, 1981), p. 30.

U.S. Environmental Protection Agency, "Evaluation of the State
Implementation Plan Revision Submitted by New York State in Fulfillment of
the Moynihan-Holtzman Amendment," EPA 902/4-79-004, a report by Alain
L. Kornhauser Associates, September 1979, p. 1 ("Kornhauser").
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relating fares to the cost of service and to the demand at various times of
day--specifically, charging higher fares for long trips and for peak-hour trips than
for short and/or off-peak trips. This would, however, be a one-shot saving. It does
not solve the problem of econtinual cost increases outstripping overall fare
increases.

In summary, we are left with only a few strategies to combat cost
increases, and all are painful. First, it can increase fares. Second, the MTA can
let the plant and service continue to deteriorate. Third, it can try to get subsidies
from motorists through increased bridge and tunnel tolls. Finally, it can try to get
increased subsidies from the region's general tax coffers.

Any strategy will have adverse effects on New York City. Worse
service or higher fares makes the City, especially the CBD, a less attractive
destination for workers, shoppers, theater-goers, etc. As employment, retail trade
and other services migrate out of the city, ridership declines setting in motion
another round of fare increases and transit cutbacks. The cycle eontinues to the
detriment of riders and the Manhattan economy. Economic decline also means tax
losses to the City government.

In the pages which follow, we explain how these effects can be

measured, at least approximately.
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M. ESTIMATES OF THE EFFECTS OF INCREASED POWER COSTS

The approach | have used in estimating the effects of inereased

power costs consists of the following steps:

A.

which follow.

A.

The fare increase required to cover the MTA's larger power bill is
computed. This fare increase has two components: first, is the
amount of revenue needed to pay for increased electricity charges;
second, is an increase in fare needed to compensate the MTA for
riders lost from the original fare hike. Aggregate ridership declines
are computed as part of this step.

The effects on employment are then estimated by determining how a
transit fare inerease would affect the supply and demand for labor in
New York City. The effects on income and city tax revenues are
made proportional to the lost jobs in the City.

Under the alternative assumption that the MTA reduces service in
response to increased power costs, the increase in travel time for
tripmakers is estimated. This is then used to compute lost ridership
and step (B) is repeated.

Each of these steps, and the results, are decseribed in the sections

Effect of Higher Power Costs on MTA Fares and Ridership

The most likely strategy to be used by the MTA in paying for higher

electricity bills is to increase its fare. The amount of the fare increase will depend

on two [actors: first, the extra revenue required to cover the cost of power;

second, the increase in fare required to compensate the MTA for riders which are

lost as a result of increased prices. The first factor is rather obvious; the second,

however, requires further explanation.
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As the MTA raises its fare, it will lose ridership. An increase in the
price of transit will cause tripmakers to make a series of adjustments including
travel by competitive modes (e.g., taxi, auto and walking) and, in some cases,
fewer trips altogether. In the long run, transit costs affect other decisions which
also reduce travel. These include the location of households, employers, retailers
and personal services all of whom take into account transportation factors (as well
as many other things) in their decisions about where to locate. As travel by transit
becomes more costly or onerous, these households and enterprises will attempt to
conserve on transit use by themselves, their employees and their patrons.

A convenient measure of the sensitivity of travelers to fare inereases
is the price elasticity of transit demand. Though the computation of elasticity of
demand will differ depending on the circumstances of its use, it can be

approximated with the following formula:

ercent change in transit trips
percent change in fare

transit fare elasticity = 2

For example, if a 100 percent fare increase causes a 20) percent reduction in transit
ridership, then the elasticity is equal to -.20 (=-20/100).
The elasticity of demand for urban travel has been studied extensive-
.y over the past twenty years. In fact, a number of these studies have focused on
New York City. These studies are reviewed in Attachment Two. One conclusion
which emerges is that there is a reasonable consensus about short run transit fare
elasticities.  Alternatively, none of the existing studies of New York City
estimated long run transit fare elasticities. For my purposes, this is a eritical gap
because the economic effects of transit fare changes are clearly long run in nature,
My solution to this problem was to estimate an econometric model,
deseribed in Attachment Two, which is used to derive transit demand elasticities

for New York City. Two equations in this model estimate the demand for bus and
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subway travel in New York City; in each case, demand depends on a number of
factors including transit fare and New York Citv employment. Two other
equations show how New York City employment is affected by transit fares. As
shown in Attachment Two the estimates of the long run elasticities of transit
ridership, taking into account the effects of higher fares on employment in New
York City, are as follows:

long run fare elasticity of subway demand = - 330

long run fare elasticity of bus demand = -.4 .

These estimates appear to be supportable frc  the existing literature
(reviewed in Attachment Two) and from the statistical tests used to determine the
reasonableness of econometric models.

Let me return to my initial objective of determining the effect of
power cost increases on fare levels. The relevant formula to be used in this
13

computation is as follows:

percent increase in fare =

1
1 + fare elasticity of transit demand

percent increase in required revenue X

i This formula can be derived by noting the following relationships:

percent change in revenue = percent change in fare +
percent change in ridership
and
percent change in ridership = (percent change in fare) x (elastieity)
therefore
percent change in revenue = (percent change in fare) x (1 + elasticity)
It should ve noted that this formula assumes that the MTA will not cut costs
in response to a decline in demand. This is a reasonable assumption. As
shown on pp. 16-20, infra., such attempts would be self-defeating because

they would cause the MTA and the City to lose more revenue (combined) than
they would save in costs.
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As can be seen, to determine the required increase in fare, we need
to know, first, the increase in required revenue and, second, the fare elasticity of
overall transit demand.

The increase in revenue will simply be equal to the increase in power
costs. [ am advised that the Power Authority will be foreced to increase its
electricity rates to the MTA by 29.5 percent if Indian Point is taken out of
service.N Using the MTA's estimated current power costs of $148.6 million, this
would mean an increase of $43.8 million (=.295 x 148.6) for electricity. To pay for
this extra expense out of fares will require a 5.03 percent increase in revenues
from this source (see Table 1).

A question arises as to whether the MTA would increase fares on only
its subway operations or whether it would increase fares on both subway and bus to
recover these costs. It has been longstanding MTA policy to charge the same base
fare on both subway and bus. Consequently, | make the assumption that fares on
both subway and bus would increase in like amounts.

Under this assumption, the relevant elasticity would be that which
measures the demand response for both subway and bus combined. This is simply a
weighted average of the separate subway and bus elasticities where weights are
proportional to ridership on each mode. Using 1980 as a base year, 63 percent of
the MTA's ridership was on subways and 37 percent was on buses.15 The system
average long run elasticity is equal to -.371 (=-.330 x .63 -.440 x .37).

The fare increase caused by higher power costs can now be computed.

Using the aforementioned formula,

percent increase in fare = 5.03% x -3 - %00%

" See Testimony of Sally Streiter. This is the average for the years 1984
through 1986 whiech is the period of employment and income forecasts used in
this analysis

15

Annuai Report, p. 23.
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Using the current base fare of 75 vents, this means that the fare
would have to increase by 6 cents a ride to cover the higher costs of electricity.

At this higher fare level, there would obviously be fewer riders. The
elasticity of demand can br used to determine the ridership decline. Specifically,
there would be 2.97 percent fewer transit trips (= .371 x 8.00%).

B. Decline in Emplovment and Economiec Activity

The next step in the analysis is to translate higher fares into lower
employment in New York City. As mentioned before, there are a series of
economie adjustments which will be made to higher transit costs. These will
include a number of adjustments which reduce economic activity in New York City.
Commonly cited examples of such long term adjustments include the following:

1. Retail Sales, Entertainment and Other Personal Services. As
transit travel becomes more expensive, New York City becomes
less competitive for consumers' dollars. As a result, employment

in these sectors will decline.16
2. Place of Work. Employers are sensitive to transportation costs
in their location decisions. Transit costs affect the size of the
labor force from which an employer can draw as well as the

17

wage demands of employees.”' Employees will also be affected

by transit in deciding where they will work.

16 An empirical analysis of how transportation level of service affects retail
sales in downtown Denver is given in Clifford R. Kern and Steven R. Lerman,
"Models for Predicting the Impact of Transportation Policies on Retail
Activity," prepared for the Annual Meeting of the Transportation Research
Board, January 1978.

17

These adjustments are deseribed in more detail in Daniel E. Chall, "The
Economie Costs of Subway Deterioration,” Quarterly Review, Federal
Reserve Bank of New York, Spring 1981 ("Chall").




™

3. Household Loeation. Finally, transit fares affect the cost-of-
living in New York City. This is a factor in considering the
attractiveness of New York City as a residence. Though transit
will rarely be an overriding factor, it can certainly contribute to
household loeation decisions.

Though all of these effects are well recognized, they are exceedingly
difficult to measure with precision. When called upon to do so, transit planners use
large, complex and highly disaggregated computer models which simulate the many
interactions between an urban economy and the transportation system.

The approach used in this study is more aggregated. Specifically, the
model in Attachment Two includes New York City labor supply and demand
equations which have transit fare as one of the variables affeeting employment.
The estimates presented in Attachment Two show that each percent increase in
transit fare causes New York City employment to decline .04 percent. This means
that the transit fare increases caused by higher electricity costs would, in turn,
cause employment in New York City to drop by .32 percent (= 8.00 x .04). It should
be noted that these employment effects exclude the impacts of higher commuter
rail fares. Because a shutdown of Indian Point will also increase the costs of
commuter rail service, it can be presumed that the economie impacts estimated
below are understated.

Forecasts of New York City employment (and income) to 1986 are
available from the Mayor's Budget Office. These are presented in Table 3. Using
1986 as a reasonable long run forecast year, the predieted employment in the City
is 3,548.5 thousand. A reduction of .32 percent would mean 11.4 thousand lost jobs.

The decline in New York City aggregate personal income and tax

revenues is made proportional to the decline in employment. Forecasts of these
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are also presented in Table 3. Again using 1986 as the forecast year, the result is
that income would decline by $323 million and eity tax revenues would decline by
$34 million.

C. Effeets of Paying for Increased Power Costs by Reducing Service

Though 1 believe the MTA would probably raise transit fares to pay
for inereased power costs, it is not certain that they would be able to do this in the
face of political, and possibly public, opposition. Consequently, it cannot be
dismissed that the MTA would attempt to keep fares constant and conserve on
other costs as a means of getting enough money to pay for higher electricity bills.
This would mean further deterioration of plant and vehicles (deferred maintenance)
as well as reduced bus and subway service.

Reducing transit level of service has a greater impaet on ridership
than does increasing t'ares.18 Specifically, it is a well-known result that transit
travel demand is more responsive to changes in trip time than changes in price.
The results presented below verify this conventional viewpoint.

To estimate the effects of reducing service, | have used a variety of
studies available from the New York State Metropolitan Transportation Couneil
(formerly the Tri-State Regional Planning Commission). Specifically, these allow
me to do the following:

1. Determine how a one percent decline in the funds available for
transit operations affect the average travel time for work and
nonwork tripmakers;

2. Determine the decline in transit travel from the estimated

inerease in travel time caused by the power cost increase.

18 See, generally, Thomas A. Domencich and Gerald Kraft, Free Transit,

(Charles River Associates, Cambridge, MA: 1970).
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To estimate the long run employment effects, I assume that these
lost transit trips are related to New York City employment as if they had been
caused by an increase in transit fare. These steps, and their results, are deseribed
below.

1. Effeet of Increased Power Costs on Average Trip Time

There are a number of ways which the MTA can attempt to save
costs as a result of having to pay for higher electrieity bills. Typieally, the first
service to decline would be in the off-peak where trains, and possibly buses, would
be cut back in an effort to increase load factors. There would also be shorter
trains creating more crowded conditions. These schedule changes would also
reduce co-ordination between bus and subway which would increase transfer time.

Changes of this type in MTA services were recently analyzed by Tri-

State. In terms of transit time improvements, the results of this study are

summarized in Table 4. Basically, the authors found that an increase in MTA
expenditures of $22 million would cause average work trip time savings of 1.98
percent and average nonwork trip time savings of about 3.96 percent. Total
expenses for the transit system were $1,108 million in the fiseal year ending

g Thus, the improvements causing

June 1977--the year of the Tri-State study.l
these trip time savings would impose cost increases of 1.99 percent. In the results
presented below, | make the reasonable assumption that this relationship is
symmetric. That is, a 1.99 decrease in operating funds causes a 1.98 and 3.96
percent increase for work trip travel time and nonwork trip travel time
respectively.

The increase in power costs caused by shutting down Indian Point at

this time would cause 2.20 percent of MTA operating costs to be transferred.

i Annual Report, p. 27.
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Assuming that the effects on travel time are proportional to the cost deelines, then
the effect on average travel times would be as follows: transit work trip time
would inerease by 2.19 percent and transit nonwork trip time would increase by
4.38 percent. These are significant changes in level of service for MTA patrons, as
will be shown below when we compute the effects on ridership.

2. Effeect of Lower Level of Service on Ridership

The sensitivity of transit demand to level of service has been studied
intensively for many years with the result that there is a reasonable amount of

agreemen® about how these factors influence demand.2?

A commonly used (but by
no means the only) measure of ridership response to changes in trip time is the
elasticity of travel demand with respect to time. This elasticity is defined,

analogously to the fare elasticity, as follows:

percent change in ridership

transit travel time elasticity of demand = percent change in travel time

As with the fare elasticity, this elasticity will be higher in the long-
run than in the short-run. Also, there is substantial evidence that this elastieity is
higher for out-of-vehicle time (e.g., for waiting at transit stops and transferring)
than for in-vehicle time. There is less evidence for the notion that the elasticity
would be higher as transit becomes more uncomfortable (e.g., through overcrowd-
ing and lack of air conditioning) though common sense would suggest this to be
true.

The estimates of this elasticity which I use do not take all of these

nuances into account. [ start with short run elasticities, estimated by Tri-State,

20 See, for example, Armando M. Lago, Patrick Mayworm and J. Matthew

McEnroe, "Transit Service Elasticities," Journal of Transport Economies ard
Policy, May 1981, pp. 99-119.




-18-

which are as follows:21
work trip transit time elasticity = -0.50
nonwork trip transit time elasticity = -0.55

These values can be aggregated into a total system elas icity by
noting that 65 percent of transit ridership is for work trips and 35 percent is for

nonwork travel.22

Thus, the short run transit time elasticity for all purposes
combined is -.518 (= -.50 x .65 -.55 x .35).

As in the case of the transit fare analysis, it is appropriate to use
long run (rather than short run) elasticities to determine the long run economic
effects of transit service deterioration. It is reasonable to assume that the ratio of
long run to short run transit time elasticities is the same as the ratio of long run to
short run transit fare elasticities. This ratio as derived from the econometric
models of transit ridership in Attachment Two is equal to 1.444. Therefore, my
estimate of the long run elasticity of transit ridership with respect to travel time
is =.748 (- .518 ¥ 1.444).

Ridership losses from reducing the level of service to cope with
higher power costs ean be computed from this elasticity. First note that the
weighted average increase in travel time is 2.96 percent per trip
(= .65 x 2.19 + .35 x 4.38). Consequently, the MTA would lose 2.21 percent
(= 2,96 x .748) of its passengers if travel time inereased by this amount.

However, this is only the first-round effect. Clearly, ridership

declines reduce the MTA's fare box revenues and increase the operating deficit.

i See ITR 2121, pp.26-27 and Tri-State Regional Planning Commission,
“Interim Technical Report 5303: Short Terin Effects of Transportation Policy
Changes on Auto and Transit Ridership,” (New York: August 1977),
pp. B-7--B-8.

22

Tri-State Regional Planning Commission, The Effects of Fare Changes on
Public Transportation Ridership and Revenues, Viarch 1980, Appendix B.
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Thus, the MTA would have to take further cost-cutting measures to protect the
fare. The magnitude of these measures can be gained by noting that farebox
revenues contribute 43.69 percent to the MTA's operating costs (see Table 1).
Therefore, the operating deficit as a percentage of operating costs caused by the
lost ridershin is .97 percent (=.4369 x 2.21).

Consequently, for every 2.20 percent cost-cut, the MTA loses a .97
percent contribution to cost from the farebox. Stated another way, if the MTA
saves $2.20 from cutting service, it will lose $.97 in revenue. This means that to
close its deficit from lost ridership without raising fares, it has to decrease costs
(and service) even more than the original 2.20 percent reduction. In fr the

eventual reduction in costs would be 5.07 percent.23

This, in turn, causes a
increase in average trip time of 5.30 percent (= 2.96 x 3.93/2.20) and a total loss in
ridership of 3.96 percent (= 5.30 x .748).

3. Effects on Economie Activity in New York City

As with the case when fares increase, lost ridership for service

" The mathematies which produces this result is as follows:

cost = revenue

after the shutdown at Indian Point, cost increases by 2.20 percent and
revenue decreases by (.97/2.20) x change in cost. In order to keep revenue
equal to cost:

change in revenue
cost

(1.0220 + change in cost

el ) eost = (

+ 1) cost
which ean be solved for the eventual cost increase as follows:

chan&e in cost

cost = -,0220/(1-.97/2.20)

= -.0393

or 3.93 percent.
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deterioration signals long run employment declines for New York City.“

It would
seem reasonable that the ratio of employment loss caused by reduced transit
service to employment loss caused by higher fares is equal to the ratio of riders
lost from reduced service to riders lost from higher fares. The effect of a fare
increase was estimated above to cause a 2.97 percent decline in transit riders and a
.32 percent decline in employment. Correspondingly, the 3.96 percent decline in
ridership caused by reduced service would be associated with a 0.43 percent decline
in employment (= 3.96 x .32/2.97).

Using this percentage reduction for 1986 predicted employment (in
Table 3) gives an estimate of 15.3 thousand jobs lost to the City. Applying this
proporticnate decline in employment to 1986 personal income (see Table 3) would

result in a loss of aggregate personal income of $434 million. Similarly, New York

City tax revenues would decline by $46 million.

24 See Chall.



TABLE 1

NEW YORK CITY TRANSIT AUTHORITY
RECOMMENDED OPERATING BUDGET FOR FISCAL YEAR

1981-82
Fiseal Year
1981-82
Recommended
Operating Budget
(Millions of Dellars)
Revenues and Subsidies
Fare Box 870.0
Non-Fare Box 16.6
City Appropriation 328.9
State Assistance 106.7
Federal Assistance 1222
01l Company Tax 103.5
T.B.T.A. Transfer 92.0
Total-Revenues and Subsidies 1,639.9
Expenses
Salaries and Wages 1,033.9
Fringe Benefits 357.6
Transit Authority Police 1577
Power Purchased 148.6
Fuel for Buses 41.9
Materials and Supplies 183.9
Rentals and Miscellaneous 89.0
Provisions for Publie Liability 26.7
Contingency Fund 75.0
Capital Engineering 36.0
Debt Service 10.6
Reimbursements (139.7)
| Total-Expenses 1,991.2
Operating Results
Surplus (351.3)
Cash Flow Adjustment 27.8
Cash Increase {325:5)

Cash Balance, Ineluding Working Capital
Opening Balance (33.6)
Closing Balance (357.1)

Source: New York City Transit Authority-- System, 1980~
81 Forecast and 1981-82 Recommended Operating

Budget, obtained through Harvey Poris, of the
New York City Transit Authority Budget Office,
(212) 330-3570.




TABLE 2

SUMMARY OF TRI-STATE (NEW YORK CITY) REGION PUBLIC TRANSPORTATION

FINANCES IN 1968 AND 1981

F:ercent
1968 1981 f@f)_—_?_i‘_;]ixemo
(1)
(1) (2) (3)
Annual Person Trips (million) 2,834 2,138 -25%
Revenues:
Farebox (millions of dollars) $ 752 $1,604 113%
Other (millions of dollars) $ 70 $ 253 261%
Total Revenue (millions of dollars) $ 822 $1,857 126%
Operating Expenses: (millions of dollars) $ 919 $3,679 300%
Operating Deficit (millions of dollars) (5)-(4) $ 97 $1,822 1,778%
Farebox Revenue per Trip (dollars) (2) (1) $ 2T 3 8 178%
Operating Expenses per Trip (dollars) (5) (1) $ 32 $ 1.72 438%
New York City Consumer Price Index 104.3 259.9 149%
Source:

Rows (1)=(5):

Row (9):

Tri-State Regional Planning Commission, The Effects of Fare
Changes on Publie Transportation Ridership and Revenues (New York,
NY: March 1980), pp. A-1, A-2, A-3, and A-4; and Tri-State Regional
Planning Commission, Annual Transportation Report (New York, NY:
June 1982), p. vi.

U. S. Department of Labor, Bureau of Labor Statisties, Handbook of
Labor Statisties, (Washington, D.C.: U. 8. Government Printing
Office, December 1980), p. 332; and U. S. Department of Labor,
Bureau of Labor Statisties, CPl Detailed Report, January 1982,
(Washington, D.C.: U.S. Government Printing Office), p. 111.

o



FORECASTED NEW YORK CITY PERSONAL
INCOME, EMPLOYMENT AND LOCAL TAX REVENUES

Total Personal Income .

($ Millions)

Total Employment
(Thousands)

Total City Funds '
($ Millions)

TABLE 3

1983 - 1986
Year
1983 1984 1985 1986
(1 (2) (3) (4)
93,900.00 96,700.00 99,100.00 101,000.00
3,390.70 3,451.90 3,492.20 3,548.50
10,784.00 16,676.00 10,693.00 10,640.00

'1983 dollars.

Source: "Message of the Mayor,” The City of New York Executive Budget,
Fiscal Year 1983, pp. 15 and 51.



TABLE 4

IMPROVEMENT IN AVERAGE TRANSIT TRIP TIME CAUSED BY
$22 MILLION IN SERVICE UPGRADING EXPENDITURES

Proportion Work Trip Travel Nonwork Trip Travel
of Transit Time Savings Time Savin
County Trips Unweighted Weighted Unweighted Weighted
(Percent) (Percent) (Percent) (Percent)
(1)x(2) (1)x(4)
(1) (2) (3) (4) (5)
N.Y. (CBD) 292 0.0 0.000 4.1 1.033
N.Y. (No. of 60th) 170 2.7 0.459 &7 0.459
Bronx 130 1.8 0.234 3.6 0.468
Kings 226 1.9 0.429 3.8 0.859
Queens 202 3.6 0.727 5.5 )
Richmond .020 6.4 0.128 1.3 0.026
Total 1.000 NA 1.977 NA 3.956

’ Expenditures are tabulated by type on p. 33 in the source cited
below,

Source: Tri-State Regional Planning Commission, "The B-5 Strategy"
Interim Technical Report 2121 (New York: July 1977).
Column (1), p. 15,
Column (2), p. 22.
Column (4), p. 23.
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ATTACHMENT TWO

ESTIMATES OF NEW YORK CITY
TRANSIT DEMAND ELASTICITIES



This attachment presents the econometric model which was used to
estimate the transit demand elasticities in my Testimony. The first part of the
Attachment deseribes prior research on urban travel demand elasticities. This
review of the literature is used to check the reasonableness of the econometric
results presented in the following sections. These econometric results are
presented in two parts: first, the equations which estimate subway and bus
demand; second, the equations which estimate the supply and demand for labor in

New York City.

I. PRIOR RESEARCH ON URBAN TRAVEL DEMAND ELASTICITIES

In reviewing the literature, it is useful to divide the prior research on
travel demand into two categories: first are studies of New York City travel
behavior; second are more genera! studies of travel behavior in a numbtar of other
large cities with rapid transit systems. As will be shown below, this latter
category offers insights into long run travel demand, which is a gap in New York
ity specific transit research.

A. Studies of New York City Transit Demand

The New York City transit system has been the subject of several
studies of travel demand. The three most recent efforts made econometric
estimates from time-series data, which is also the approach we have used. Two
earlier studies used the before-and-after method; that is, ridership was measured
before a fare increase and then was measured a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>