.

o

PR

e
R

e

S
Sl

2

e
B
Rt

ail Transi

ik
5 s
T

i et
S




Light-Rail Transit in America
| Policy Issues and Prospects .
for Economic Development

Thomas A. Garrett
Senior Economist
Federal Reserve Bank of St. Louis

August 2004

Thomas A. Gartett, senior economist in the Research Division of the
Bank, received his doctoral and master’s degrees in economics from.
West Virginia University. in Morgantown, WVa., in 1998 and 1997,
respectively. He received his bachelor’s degree in business administra-
tion from Shippensburg University of Pennsylvania in 1993. Before
coming to the St. Louis Fed, he was an assistant professor in the
Department of Agricultural Economics at Kansas State University.

His research interests include state and local public finance and
public choice, public finance aspects of state lotteries and gambling,
and spatial econometrics.

The views expressed here are these of the author and do not reflect official positions of the Federal
Reserve Bank of St. Louis or of the Federal Reserve System.




1.

11

V.

V1

Table of Contents

Preface

- Introduction

Adoption of Rail Transit

History and Scope of U.S. Rail Transit Systems
History of Rail Transit in the United States

An Overview of Selected Light-Rail Systems

Economic [ssues Surrounding Light-Rail Transit _

Job Creation

_ Citizen Preference’ Rail vs. Car

Air Poliution

Traffic Congestion
Solvency and Costs

Transportation for the Poor

Light Rail: Economic Development and Property Values

Does Light Rail Affect Property Values?

Transit-Oriented Development (TCD)

Light Rail and Property Values: A Study of the St. Louis MetroLink

MetroLink: History and Statistics

MetroLink and Residential Property Values in St. Louis County
Summary and Conclusions

Appendix

MetroLink and Residential Property Values: Empirical Methodology

Endnotes

15

25

27

29




Preface

ight-rail systems have become a common fixture in many
merican cities over the past several decades. This report

discusses the policy issues surrounding light-rail transit and
provides evidence on the ability of light rail to foster economic
development. The information should prove useful to local
officials, policy-makers and the public, all of whom may be
involved in a debate over the implementation or expansion of
light-rail transit. These issues are discussed through the lens of
an objective economic analysis. An examination of the policy
issues using other lenses is beyond the scope of this analysis.

The report begins by providing a history of light rail in
America. The historical discussion spans the early 1800s to the
present. Both'a general overview and detailed statistics on sev-
eral light-rail systems in the United States are also presented.
This section will give readers a basic understanding of the his-
tory and scope of light-rail transit.

The next section of the report examines five key issues that
often arise in the light-rail debate. The issues are job creation,
citizen preferences for rail vs. car, air pollutior, traffic conges-
tion, and solvency and cost efficiency. Proponents also argue
that light rail is a primary means of transportation for a citys.
poorer residents. Although this is an important benefit of light

rail, few people may realize the actual cost of providing this
transportation. This report reveals the cost of light-rail subsi-
dies for the poor, using a numerical example that compares the
cost of light-rail transit with that of car ownership. The discus-
sion also provides numerous statistics and references for those

readers wishing to obtain further information on specific issues -

covered in this section. :

The ability of light rail to foster economic development and .
improve property values is covered in the next section of the
report. The academic literature on the subject is reviewed, and
the conditions in which light rail may lead to economic devel-
opment are outlined. Undersianding these conditions is crucial
for any effective poli¢y decision regarding the creation or expan-
sion of light rail. The topic of transii-oriented development is .
then discussed. This, 100, is a subject that all who are invelved
in the light-rail policy debate should fully understand. )

The fifth section of the report contains an émpirical analysis -
of the MetroLink light-rail system in St. Louis. Specifically, the
analysis looks at the effect of MetroLink on residential property
values in St. Louis County. To date, there has been no format
economic aralysis of MetroLink’s effect on property values. The
findings and their policy implications are discussed.

The firal section is reserved for concluding comments and a
summiary of the report’s major issues and findings.

ssouri Historleal Saciety Photographs and Prints.© 2004,







Lij‘ght-Rail'Transit in America:
Policy Issues and Prospects for
Economic Development

I. Introduction
More than 50 cities in the United States currenily provide rail
transit as a means of regional public transportation. Regional
rail systems in America logged more than 900 million vehicle
miles and 24 billion passenger miles in 2002." In comparison,
bus service nationwide amassed 1.8 billion vehicle miles and
19.5 billion passenger miles, and private automobiles logged
1.6.trillion vehicle miles and 2.5 trillion. passenger miles. Each
day, miliions of commuters, tourists and students rely on
regional rail transit as their primary source of transportation,
and dozens of fetropolitan areas across the country see rail
transit as a form of public transportation that can encourage
economic development in the local area. _
Regional rail systems vary greatly in their design, ranging
from single-car trolleys running at street level to multicar trains
operating on extensive networks of elevated tracks and subway
systems. There are three types of regional rail transit: heavy
rail, commuter rail and light rail> Many American cities have
more than one of these forms of rail transit. Table 1 provides
information on the types of rail transit in selected U.S. cities.

© Table 1-Selected Rail Transit Cities |

“Metropolitan- - 2000 P'opul'ation?_ Rail System(s)

(millions).

AR R
e
Baitimore 2.55 Heavy, Light

]
2 ol i

Los Angeles 9.52 Heavy, Light, Commuter

Miami 2.25 Heavy, Commuter

New QOrleans™ 1.34 Light

Heavy, Light, Commuter

Fhiladelphia™ 5.10

Sacramento, Calif.  1.63 Light

San Diego™ 2.81

Light, Commuter

Washington, D.C.  4.92 Heavy, Commuter

Source: Light Reail Transit Association (wwwilrig.org/index.htmliop) and city transh web slics.
* All ar part of the cllyk light-rail system consists of trolleys or strecicars.

@ Populetilon 15 for the Primury Metropolitan Statistical Area (PMSA) dnd comes from
the U.S. Census,

Heavy:rail refers 1o high;platform subway and elevated transit
lines. New York City, Boston, Philadelphia and Chicago are
several cities that have heavy rail. These systems operate on
tracks thai are completely segregated from other uses. The
trains consist of anywhere from two to 12 cars and draw power
from a third rail or overhead electrical wires. Unlike light rail

. -and commuiter rail, heavy rail is relatively more expensive to
“build, given the need for subways and elevaied platforms and

tracks. Heavy rail systems nationwide logged more than 13.5
billion passenger miles and collectéd nearly $2.3 billion in fare
tevenue during 2002, more than commuter rail and light rail

_combined. (See Table 2). - =
" Conmmuter rail operates on main-line railroad tracks to move

passengers berween suburbs and city centers.. These systems
can be found in Philadelphia, Los Angeles, New York-City and
Boston, to name a few: Commuter trains generally consist of a
locomotive and several passenger cars. Commuter rail can
extend up to 50 miles beyond the city center, which is much
farther than heavy-rail systems. However, commuter systems -
operate less frequently {onie train about every 30 minutes) than
tieavy rail and may not operate at all on weekends. Commuter
rail is usually cheaper io build than heavy rail because it oper-
ates on existing railroad tracks. However, careful planning with

freight train schedules is needed to ensure safe negotiation of

the shared track..Commuter rail generates 9.5 billion passen- -
ger-miles and $1.5 billion in fare revenue armually.

There are two types of light-rail systems. The first system.
involves light cars, sometimes called rolleys, trams or street-
cars, which run along the street and share space with motor
vehicles. Such systems exist in San Diego (in part), New
Orleans and Charlotte, N.C. The second light-rail system coti-
sists of multicar trains that operate along their own right of way
and are separated from roadways. 5t. Louis; Portland, Ore.;
Pittsburgh; San Jose, Calif.; and Buffalo, N.Y,, ail have this sec-
ond type of light-rail system. Combined, these two systems
logged 1.4 billion passenger miles and amassed $226 million in
fare revenue in 2002, which is significantly less than heavy rail
and commuter rail. All light-rail systems are powered by elec-
tricity, provided by either an overhead wire or a.third rail.
Unlike heavy rail and commuter rail, some light-rail systems are
automatic, thus eliminating the need for an operater. Many
light-rail systems in the United States use parts of abandored
rail networks. Also unlike heavy rail and commuter rail, light-
rail systems are generaily cheaper to build and have a greater
ability to maneuver sharp curves and much steeper grades.

Adoption of Rail Transit

Modem heavy- and commuter-rail transit systems started
appearing in the United States in the early part of the 20th
century, whereas modern light-rail systems dic not make their
debut until the late 1960s. Although a more detailed history of
these three rail systems is given later in this report, it is interest-
ing to note that the timing of each system’ adoption was moti-
vated by two different issues.

Heavy-rail systems in cities like New York and Chicago were
born out of necessity. Rapid population growth and the result-
ing traffic congestion beginning in the early 1900s made practi-
cal travel into these city centers nearly impossible. Roadways
were still tailored for horse-drawn carriages, and the rapid
increase in automobile use was taxing the capacity of city
streets. Heavy- and commuter-rail systems were seen as a solu-
tion to the congestion problem.

The development of modern light-rail systems has been
motivated by their potential to not only alleviate tralfic conges-
tion but to foster economic development. Just like New York




' Table 2-Summary Statistics for Various Forms of Transit -

- Vehicle Miles -
. (millions). :

ey
Bl folkd

Heavy Rail 6035 13,663.2
Commuter Rail S 2590 9,449.8
Light Rail 60.0 14311
Bus - " 1,863.8 19,526.8

.. Passenger Miles
- (millions) =

Fare 'Reve.m'Je
© - (millions §)

.. Operating éxp'eh'ses ) N
S {milliohs $)

7783 - - 2261
3,731.1

2,574,882.0

Note: See Endnote 1-in text jor data description and sources. Public transportation data are for 2002, and auto data are Jor 2001.

and Chicago in the early 1900s, midsized American cities began
experiencing growing traffic congestion i the post-World War
Il era. However, the rapid growth in tity suburbs and a more
environmentally conscious public led officials to realize that
light-rail systems might not only help alleviate traffic congestion
and pollution but that strategically placed light-rail systems
might also enhance economic development around light-rail
stations.

The idea that rail transit can promote economic development

with the cooperation of city officials and private developers is
known as transit-oriented development (TOD). Although TOD
is one goal of any public transportation system, officials see’
light rail as 2 particularly amenable tool for spurring economic

- development. Assuburbs continue to grow outward from city
- centers, more officials and economic developers are looking for

ways to sput the growth of city centers and to restore them as
the focus of the metropolitan area. TOD and light-rail transit
will be discussed in greater detail later in the repott.




II. History and SCOpe of U.S. Rail States began in New York City in 1829 and soon spread to

Transit SYSt ems Philadelphia in 1831, Boston-in 1835 _aﬂd Baltimore in 1844.
Horsecar service was run by private businessmen who were given

History of Rail Transit in the United States the exclusive right to operate by the city. Although horsecar serv-

The origins of rail transit and other forms of public transporta- ice was slightly faster than walking, the unpadded benches,

tion can be traced back to the early 1800s.” At that time, public  bumpy cobblestone streets and minimal insulation from the

transportation consisted of horse-drawn covered carriages, often  weather often made for an unpleasant.ride. In additiori, horse-
ceferred to as horsecars.” The first horsecar service in the United  cars had to share scarce street space with existing pedestrian and

c. 1830. 1800,
Horsecars began
operation in large
cities. Horsecars
were operated Dy
private companies
given a permit by
the city.
Horsecars shared
sireets with other
traffic. Ride was

burnpy and slow.

¢. 1850. The use of arail lying
fiush with street improved the horsecar,
Passenger comfort was increased, and
travel time was decreased. Larger pas-
senger cars were also possible due to the
reduction in friction.

1850

c. 1860. cable car
was developed. Steam pow-
ered underground cable. More
expensive to operate. Short-
lived.

¢. 1880. Electric street car
began operation. Much cheaper than
cable car; cieaner than horsecar. Fares
were 5 cents, about half that of horse-
cars. However, electric street cars did
not reduce growing congestion.

¢ 1900. Heaw-rail
systerns were developed to
reduce congesticn. Operated
on own right of way. United
States had best public transit
system in the world,

c. 1910s. Private
automobile ownership reduced
demand for public rai! trans-
portation. Poputarity of rail
transit decreased during the
first half of 20th century.

c. 1960s. Wodem lightrail transit was seen
as a new aiternative form of public transportation that
could not enly eliminate congestion, but alse spur eco-
nomic develepment.

c. 2000, Modern light-rail
sysloms are in dozens of U.S. citles.
1.5 billien annual passenger miles.

Many are expanding.




- carriage traffic rather than having their own right of way. - )

Placing horsecars on rails was the next improvement in pub-

lic transportation, and, as a result, this became the earliest form

of light-rail transit in the United States. The use of rails made
for a smoother and faster ride, and the rails provided more of a
- right of way for the horsecars. The reduction in friction afford-
_ ed by placing the horsecars on rails allowed 2 single horse to

* pull a carriage with 30 passengers, more than double the maxi-
mum load without rails.

Initially, the biggest problem with the rails was that they
were placed on the street rather than embedded in the pave-
ment, thus sticking up several inches and providing obstacles
for other street traffic. However, a rail that lay flush with the
pavement was developed in the 1850s.

The reduction in friction, larger passenger capacity and
Increased speed all lowered the operating cost of the horsecar.
As a result, fares dropped from about 15 cents per tr_ip o 10
cents per trip.

This decrease in fare, coupled with improvements in the

horsecar, fed to a significant increase in the number of horsecar-.

systems in the United States. By the 1880s, there were more
than 400 street railway companies that operated on 6,000 miles
of track. The horsecars carried 180 million: passengers per-

' year.?

It is interesting to compare light-rail fares in the late 18003
with current fares. On average, light rail today costs about
$1.25 1o $1.50 per ride, one way. Comparing these nominal
dollar amounts suggests that light-rail fares increased about 10
times during the past 150 years or so. However, once inflation
is taken into account, a fare of 10 cents in 1870 is equal to
$1.61 in 2003 dollars.® Thus, light-rail fares today are actually
cheaper than fares in 1870 {$1.25 or $1.50 vs. $1.61).

The next advance in public rail transportation was the cable
car. Developed in the 1860s, cable cars were very similar to
horsecars, but cable cars’ power came from large steam engines
that moved an underground cable. Cable cars, however, were
much more expensive to operate than horsecars. As a result,
cable car operations were limited to the most heavily traveled
routes in order 1o recoup the cost of such systems. Given the
cost of operating cable cats, these systems were soon replaced
with traditional horsecar rail systems.

Electric streetcars began appearing in U.S. cities during the
1880s. These cars resembled modern-day trolleys, with their
power coming from overhead electric cables. Electric streetcars
were cleaner than horsecars and were much faster, obtaining
speeds of 15 mph. In addition, the cost of electric streetcars
was lower than horsecars and cable cars because electric street-
cars did not require investment in underground cable systems
or large numbers of horses. The average fare on an electric
streetcar was about 5 cents {81 cents in 2003 dollars), com-
pared with 10 cents ($1.61 in 2003 dollars) for the horsecar,

Despite improvements in public rail transportation through
the 1800s, none of these systems was able to eliminate a grow-
ing problem in America’ cities—congestion. This was in part
because horsecars, cable cars and electric streetcars all operated
among other roadway traffic. A separate right of way for rail
transit was the attempted solution in Americas largest cities.

Elevated trains and subways were the first heavy-rail systems
in the United States that operated along their own right of way,
The first subway opened in Boston in 1897. New York City's ele-
vated train began operations in 1870, and its subway systerns
opened in 1904. New York City’s subway was the first in the
world to have an integrated express and local transit system.

Although public rail transportation in the United States was
the best in the world at the beginning ol the 20th century, the

invention. of the automobile and its affordability to the average
person in the 1910s reduced the demand for public rail trans-
portation. As a result, ridership and public funding for rail sys-
tems declined throughout the first half of the 20th century.

Rail public transit was revitalized in the 1960s. Asmore
American cities began to experience increased traffic congestion
and pollution, transit experts once again turned to rail as a pos-
sible cure. Tight-rail systems were seen as a way to remedy
congesuon and pollution, as well as a means to create economic
dévelopment in conjunction with careful city planning, This ..
focus on transit-oriented development and the interest of public -
officials and eitizens have all contributed to a rebirth of rail _
transit in American cities that continues to this day and is likely
to persist into the future:

An Overview of Selected Light-Rail Systems

Light rail in the United States ranges from relatively simple
trolley systems operating on a few miles of track {Memphis,

- New Onrleans) to multitrain systems operating on dozens of

miles of track-(St. Louis, Portland). Combined, these light-rail
systems annually amass 60 million passenger miles, have neatly
25,000 vehicles in maximum service and generate operating
costs of mearly $800 million. This section of the report pro-
vides general information on funding the construction and
operation of light-rail systems, as well as detailed descriptive
statistics for eight light-rail systems in the United States.
Because costs, especially operating costs, are an important
aspect of public transportation, these are used to make some
general conclusions regarding the relationship between hght-rall
operating cost and service area size.

The capital cost of light-rail construction is funded by vari-
ous means. Many cities issue bonds to partly or fully cover the
cost of construction. These bonds are then financed with ear-
marked tax revenues (usually sales taxes) that are approved by
voters prior to the construction. In many cases, if voters Teject
local tax increases, the rail project is abandoned.

Although bonds are a popular method of generating capital
investment in light rail, other options are available. City offi-
cials may require local developers to contribute toward the con-
struction of the system if the developers are expected to profit
from development around the light-rail stations. In addition to
issuing bonds, cities can also apply for federal or state grants
for the construction of light-rail systems. Sometimes these
grants are conditional upon a matching contribution from the
locality. Private contributions are another merhod used to pay
for construction of light-rail systems. Ir: some cities, businesses
pay money in return for the right to advertise on train cars.

The operating cost is that arising from the day-to-day opera-
tion: of rail transic. This cost includes maintenance, operator
and administrative salaries, and materials and supplies. Of
these, salaries account for the largest component of the operat-
ing cost. Revenue to cover light rails operating cost is obtained
from various sources. Local, state and federal funds cover
roughly 60 percent to 70 percent of the operating cost. At the
local level, a portion of sales tax revenue from a voter-approved
tax increase is used to help pay the operating cost. State and
federal grants are also used. Fares account for the remaining
revenue (about 30 percent) that is used to cover the operating
cost. Clearly, a significant portion of light rails operating cost is
covered with subsidies and not fare revenue.

Detailed statistics on eight light-rail systems in the United
States are shown in Table 3. The rail systems in Table 3 are a
representative sample of the numerous systems operating across
the country. All data are {rom the Federal Transit Admini-
stration’ National Transit Database and are for the year 2002.




Data are provided on the operating cost, fare revenue and sub-
sidies (operating cost minus fares). The subsidy is equivalent to
the tax cost to society” Also included is information on passen-

ger miles (the sum of miles traveled by all passengers in a given .
time period) and vehicle miles {thie totat mileage traveled by all - -

vehicles of a particular type in a given time period). Operating
cost per passenger mile and operating cost per vehicle mile also
are presented to show the cost efficiency and service efficiency,

respectively, of each light-rail system. Data are provided on size
in square miles, population density; service area population and

fare revenue as a percent of the operating cost. o

The data in Table 3 reveal marked differences in the cost
structure of light-rail systems. Although there are differences in
fare revenues, operating expenses and operating subsidies
across systems, it is hard to accurately. compare these statistics
given differences in the size of each light-rail system and ares
served. To better comparé each system, the operating cost is
usually computed on a per-passenger-mile basis and on a per-
vehicle-mile basis. A passenger mile is 2 measure of ridership
(quantity of riders and distance traveled), and a vehicle mile is
a measure of service size and frequency of travel. So, light-rail
operating cost per passenger mile is a measure of cost-effective-
ness, and operating cost per vehicle mile is referred to as a
measure of sexvice efficiency? Both are valid methods of com-
parison, but it is important 1o realize that they each measure a
different aspect. of light-rail operations.

Of the eight light-rail systems in Table 3, the systems in St.
Louis and Portland have the lowest operating cost per passen-
ger mile (27 cents and 34 cents, respectively), whereas

Philadelphia and Buffalo have the highest (78 cents and $1.04,

respectively). Denver and St. Louis have the lowest operating

- cost per vehicle mile ($6.38 and $6.60, respectively), while'
* Philadelphia and.Buffalo have the highest {$14.01 and $17.58,
. respectively).. There is a positive, but not perfect, correlation
. between cost per passenger mile and per vehicle mile.. -

Light-rail systems also differ greatly in terms of the percent-
age of operating expenses covered by fare revenue.  This statis-
tic reveals how closely the private benefits of light-rail transit
(measured as the amount riders are willing to pay) approach

- the operating cost of such systems, Dallas has the lowest per-
centage at 13.3 percent, whereas Sacramento, Calif,, has the
“highest at 62.3 percent. So, while some systems can cover .-

more than half of their operating expenses with fare revenue,
the private benefits to riders of rail transi: in all cities are less

-than the cost of light-rail operation.

Is there a relazionship between cost and service area size (as

"defined by the National Transit Database), as measured either

by population, square miles or population density? This is anl
important guestion for cities thinking about starting or expand-
ing light-rail service because it provides insights into the char-
acteristics of cities that make light rail most cost-effective. To
examine whether any relationship exists between service area
characteristics and cost, a linear correlation was computed
between each service area characteristic {size, density and pop-
ulation) and each of three cost measures {(operating cost per
passenger mile, operating cost per vehicle mile and fares as a
percentage of the operating cost). Each correlation is shown
in Table 4.

~ Table 3-Light-Rail Statistics for Selected U.S. Cities

N 'Opel'dfihg'C()St-"' 'Fare Revenue

. Operating Subsidy Paééeﬁge'r'l\niles'_'. """ Vehicle Miles.

- . {thousands $). " (thousands $}

mﬁam’sx@'ié%f i

44,918 5,974

Sacramento, Calif.

Baltimore 32,027 6,205

e

e e G

e e

(thousands §) * . {thousands) = ' (thousands) .

A

e T

Sacramento, Calif.  0.52 11.34 62.3

Baltimore

Dallas 0.60 13.3

Philadelphia 0.78 14.01 33.8

0.57 1216 19.4

2,200 689 3,193

1,398 369 3,776

3,729 2,174 1,715

2,078 1,795 1,158

Nete; Datat are for 2002 and are from the Federa! Transit Admbnistrtion’s Netional Transit Database. “Operating subsidy” is operating expense less fare revenue. “Vehicle mifes” is
the total of all mileage traveled by alf vehicles in 2002, “Passenger miles™ is” the sum of afl miles traveled by all passengers in 2002,




Operating - - Operating,

- Costs per. . Costs per -

... Passenger . Vehigle. -
o Mile s Mile

TR Fa RV e A e
e e ee

S

Size (sq. miles) 0177 0.03 -0.217

LI e

Note: Linear correlations are based on the eight cities listed in Table 3. Correlation can

range from -1 to 1. A value of 1 reflects a perfect negative relationship, a value of 1~ -

reflects a perfect positive velationship and a value of 9 reflects no linear relationship.
Given the small sample size (n=8), none of the correlations is statistically significant at.
conventional levels.

The correlations in Table 4, albeit based on a small sample,-
provide some insight into the relationship between light rails
cost and service area characteristics. Larger service areas, as
measured by either population or square miles, tend to have &

larger operating cost per passenger mile and per vehicle mile,

although the correlations are not very strong. In: addition, there
is a-weak negative relationship between service area size {again,
measured by either population or square miles) and fare rev-

‘enue as a percentage of operating expenses. This suggests that
' larger service areas cover a smaller percentage of the operating

cost with fares (or, larger service areas cover a higher percent-

age of the operating cost with subsidies). '
The density correlations in the first row of Table 4 provide a

different picture. Operating COsts per passenger mile and per

' vehicle mile are lower in more densely populated areas. Light-

rail systems in areas with greater population density are also
able to cover z larger percentage of their operating cost with
fares (or, the percentage of operating cost covered by subsidies
is smaller}.? - :
The simple correlations in Table 4 reveal that light rails cost
is positively related to population and service area size. That ig,
the larger the light-rail system, the larger the operating cost per
passenger mile and per vehicle mile. Operating costs per pas-
senger mile and per vehicle mile are lower in more densely
populated areas. '




III. Ecoh'(:)'r_nic- Issues Surrounding
Light-Rail Transit :

Whether light-rail systems in tHe;Uhited States benefit the com-

munities that build them has been argued for many years.

Proponents of light rail argue that rail transit increases commu- '

nity well-being by creating jobs, by boosting economic develop-
ment and property values, and by reducing pollution and trafic
congestion—all while providing drivers with an economical
alternative to the automobile. Opponents counter that light-rail
transit provides littie of these benefits to citizens and that the
cost of such systems greatly outweighs any potential benefits.

This section of the report discusses five key issues surround-
ing light-rail transit and is a starting point for debate. The
issties are job creation, citizens' preferences for car over rail, air
pollution, traffic congestion, and cost efficiency and solvency.
Economic development is an important issue that will receive
greater atention in Section: 1V of the report. Understanding
these issues is important for residents in cities with existing
light-rail transtt and in cities considering proposals for building
or expanding light rail,

Job Creation

Light-rail transit provides jobs during both construction and
operation, Construction jobs are temporary and may go to
contractors outside of the local area, depending upon the bid-
ding process and job requirements. In Los Angeles, for exam-
ple, transit cars came from Japan, Italy and Germany; other
components—such as rails, power supplies, ticket vending
machines and signaling equipmeni——were zlso produced out-
side of the southern California area.”

Although rail operation creates jobs in that industry, an
important point is that these jobs are mostly taxpayer funded
(given the large subsidies to rail transit). The salaries of rail |
transit workers paid for by subsidies should not count as new
income to the local area—tax dollars have simply been trans-.
ferred from Jocal residents and state and national taxpayers to
rail transit workers, effectively taking jobs from other indus-
tries. This is true of any public sector job. The income of rail-
transit workers that is spent does help the local economy, but
the same would be true for the dollars of citizens if they had
not been taxed. In addition, although transit workers provide a
benefit by operating light rail, the value of this benefit com-
pared with the benefit citizens would receive from lower taxes
is subjective.

If private development occurs around light-rail transit sta-
tions, giving people easier access 10 businesses, residential
housing units and other facilities, then this private development
will create jobs. Unlike rail transit jobs, these jobs would cer-
tainly provide a net benefit to the local economy.

Citizen Preferences: Rail vs. Car

It is not too surprising that most Americans prefer the automo-
bile to light rail. Autos offer people personal space and a sense
of independence. The fact that people choose to pay gas taxes,
higher gas prices, the price of the car, repair and maintenance
costs, and vehicle registration fees rather than ride rail transit
all reveal the value that people place on their autos. The value
people place on auto transit over rail transit is even more pro-
nounced when one considers that rail transit fares can be less
than a dollar or two per day.

Furthermore, rail transit is much more limited than automo-
bile transit because trains must follow tracks and certain time
schedules. This could certainly increase the time cost of rail

transit relative to automobile transiz. To take rail transit to

work, for example, people may have 1o drive to a rail station,
board the train and then, upon exiting the train; walk several
blocks or mate to reach work. ‘The time taken to complete a

 rail ride may be longer than commuting by automiobile. The

opportunity, cost of time, especially during work hours, ‘makes
it likely that many people wilt not ride rail transit. - = '

Air Pollution

" Proponents of light-rail transit say pollution will be reduced as

a result of fewer vehicles on the Toadways. A report from the." -
American Public Transit Association presents evidence that each
person riding Jight rail vs. driving an automobile for one year '
reduces hydrocarbon emissions by nine pounds, nitrogen oxide
emissions by five pounds and carbon monoxide emissions by

'62.5 pounds.” One electric light-rail train produces nearly 99
'percent less carbon monoxide and hydrocarbon emissions per

mile than one automobile does. : o

However, significant pollution reduction from light rail may
not be realized. Large-scale gains in pgllution reduction, .. - -
assuming no growth in traffic congestion (discussed in the next
section), can only be had if light-rail passengers substitute rail
transit for auto wransit. If many light-rail passengers do not
own automobiles to begin with, then there is little reduction in
pollution from the development of light rail.

Traffic Congestion

One idea behind adopting light-rail transit is that some auto-
mobile drivers will choose rail transit over their personal vehi-
cles, thus alleviating traffic congestion, decreasing commute
times and increasing highway safety. There is little evidence
that rail transit has reduced traffic congestion. According to the
2002 Urbar Mobility Report, roadway congestién in American
cities both with and without light-rail transit hias steadily
increased since the 1980s.2 The 2002 report presenis roadway
congestion indices for 75 cities from 1982 to 2000.

Evidence suggests, however, that light rail may have slowed
the growth in roadway congestion in some cities.” Roadway
congestion indices for four light-rail cities are shown in Table 5
along with annual percent changes ir. the index. The date light
rail began operation in each city is marked in bold. The index
is a relative measure, with an index value of 1.00 reflecting
average roadway congestion. Values greater than 1.00 reflect
above-average congestion, and values less than 1.00 signify
below-average congestion. Although absolute levels of the con-
gestion index in the four cities have increased since light rail
was introduced, the cities have expetienced a decrease in road-
way congestion growth. Before light rail was introduced in
Raltimore, the roadway congestion index increased an average
of 2.8 percent a year, After light rail, however, the index
increased an average of 1.5 percent a year. Average annual
index growth in Sacramento before light rail was 4.5 percent
and 2.2 percent after light rail. St. Louis and Dalias experi-
enced less of a reduction in their roadway congestion index.
For St. Louis, the average annual congestion index growth
before and after light rail was 0.89 percent and 0.86 percent,
respectively. The roadway congestion index growth in Dallas
remained at an annual average of 2.3 percent before and after
Jight rail was introduced.

Past research has alse shown that rail transit ridership is
greatest in more densely populated, lower-income areas.” As a
result, light-rail proponents argue that rail will reduce rapid
suburban growth by encouraging more concentrated develop-
ment. However, the relationship among ridership and popula-
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tion density and income is not simultaneous—that is, density
and income do influence ridership, but not vice versa. So, sim-
ply building light rail in higher-income suburban areas is no
guarantee that rapid suburban growth will be reduced.

Traffic congestion exists because of inefficient pricing of road-
way usage. To permanently reduce traffic congestion, a system
must be in place that forces each driver to bear the full cost of
his or her automobile usage. Consider the following explana-
tion: A drivers use of a roadway imposes cos:s on the driver,
such as fuel cost, time cost and depreciation of the automobile,
The driver is not the only one to incur these costs—the costs
are also transferred to all other drivers through increases in pol-
lution and congestion (called externalities). The problem is
that the driver does not pay for the costs that are imposed on
other people. Because each driver does not bear the fuil cost
(own costs + externalities), each driver overuses the roadway
system. This follows a basic economic principle: If the cost of
an activity decreases or is artificially low, then more of the activ-
ity will occur. Therelore, if each driver were forced to pay the
full cost of driving, there would be a reduction in the number
of cars on a specific roadway because the cost of operating a car
on that roadway would increase.

Building new roadways or expanding existing roadways tem-
porarily reduces congestion and pollution costs to all other peo-
ple, but because these costs are now lower there is an incentive
for more drivers to use the roadway. The roadway will eventu-
ally become as congested as it was prior to the expansion.
Thus, building roadways to alleviate traffic congestion is only a
shore-run solution to the problem. A permanent solution to
traffic congestion is to have each driver also bear the external

cost of driving. One controversial method for doing this is toll
roads, with the toll being equal to the cost each driver is impos-
ing on ather people.”* Another possible solution is to set
motor fuel tax rates at a level equal to an individuals total cost
of driving. Because an increase in motor fuel taxes increases
the cost of driving, some individuals may decide to use rail or
bus transit instead of their automobile, thereby reducing pollu-
tien and congestion by some degree. There is a critical prob-
lem with using motor fuel taxes to reduce congestion, however.
Because traffic congestion tends to vary during the day (e.g.,
rush hour), taxes may not be an effective way to alleviate con-
gestion because motor fuel taxes are not directly linked with the
level of congestion that changes throughout the day. The result
is that nenrush-hour drivers will be overtaxed and rugh-hour
drivers will be undertaxed.

It is also important to realize that there is an optimal level of
tratfic congestion. A roadway with miles of bumper-to-bumper
traffic is clearly an overused resource, but a roadway with no
congestion at all is an underused resource. Thus, there exists
some optimal level of congestion. By having some commuters in
heavily congested areas substitute rail for car, it is possible that
light rail serves as a marginal reducer of traffic congestion, there-
by providing a more optimal amount of highway congestion.

Solvency and Costs

Light-rail transit, like other private and public transportation
systems, cannol operate without subsidies from local sales taxes
and staie and federal grants, Subsidies to light-rail systems are
ot trivial. In 2001, MetroLink in St. Louis received at least




$14 [mlhon in local state and federal assistance to cover oper-
ating costs. Sacramento, received more than $18 million, and
Portland received $24 million.** Faré revenue in these cities
was $8.6 million, $7 million and $15.7 million, respectively
However, fates cover on average about 25 percent to 30 percent
of operating expenses, with local, state and federal subsidies
covering the remainder, - Fares covered 38 percent of operating
expenses in St. Louis, 28 percent in Sacramento and 39 pércent
in Portland in 2001. '

Clearly, light-rail systems cannot cover their operating cost
with passenger revenue. In St. Louis, for example, operating
cost per rider in 2001 totaled $1.59 and revenue per rider -
totaled 60 cents. This shiows the value that residenss place on
their transit system is much less than the system’s operating
cost. Fares would need to-be nearly tripled for the transit sys-
tem to cover its operating cost.

However, raising fares would probably cause a reduction in
the number of riders, which could resuit in lower overall fare
revenue. One study of Philadelphia’ rail system found that 2
10 percent increase in fare revenue would reduce ridership by
6.2 percent over the short run.” Since the percent increase in
fare is greater than the percentage reduction in ridership, total
fare revenue would still increase (fare revenue = fare » number
of riders). However, over the long run, the same study finds
that a 10 percent increase in fare would reduce ridership by
15.9 percent, thus lowering total fare revenue. This long-run
reduction in fare reveriue would tequire increased subsidies to
keep service constant or would result in decreased service
and/or train quality and reliability.

Taxpayers are also responsible for the startup cost associated
with rail transit. The capital expenditure needed to build or
expand light-rail systems often totals hundreds of millions of
dollars. The opportunity cost of this capital is high. The
opportunity cost of light-rail capital is the foregone retumn to cap-
ital that could be obtained if the capital were allocated elsewhere.
A lower-bound estimaie of this cost is the return from investing
rail eapital in long-term Treasury securities. The opportunity cost
of capital is the largest component of light-rail cost.

The failure to compute this cost understates the total eco-
nomic cost of light-rail transit. Funding for light-rail capital is
often obtained through city or county bond issues and state and
federal grants. In addition to covering a majority of light rails
operating cost, taxpayers are responsible for funding bond pay-
ments and grants for light-rail construction.

if rail transit systems are cost-ineffective, why do voters
approve local tax increases to fund operations? An extensive
academic literature exists that explains citizen voting for public
projects.® It is basically an issue of concentrated benefits and
dispersed cost; people who would directly benefit from the
construction and operation of light rail, such as laborers,
bureaiterats, environmentalists and athers form specialized
interest groups that accrue political power and actively promote
the benefits of rail transit to the public. The tax cost per tax-
payer to cover operating costs is relatively small (in St. Louis,
for example, it’s about $6 per person annually for MetroLink),
and the total cost of the project is spread across hundreds of
thousands of voters, Thus, citizens approve rail transit taxes if
special interest groups can convince voters that the social bene-
fits of rail transit cutweigh voters’ individual annual tax cost.
Although the tax cost per voter is smail, in sum the total tax
cost per year can be quite large, as seen in the previous section.

The alorementioned explanation can also be applied to the
continued existence of cost-inefficient public projects. Because
the tax cost per citizen is very low, each citizen would find that
the cost of erganizing and lobbying (e.g., time cost, lost wages)
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to remove or reduce a public project outweighs his or her annu-
al tax cost. Thus, because the expense of a public project is
spread across numerous taxpayers and the cost per taxpayer is
very small, it is expected that few citizens would find it benefi-
cial to take action against any public project once it is in place.

Flow does the operating cost of light rail compare with other
forms of transportation, such as bus service and private auto-
mobiles? An accurate evaluation of any transit system must
involve a comparison with alternatives.”® Operating and sub-
sidy costs on both 2 per passenger mile and on a per vehicle
mile basis for light-rail transit, bus service and the private auto-
mobile are shown in Table 6.

The cost of automobile usage consists of two parts. First, the
total highway expenditures for zll levels of governments (local +
state + federal) are the total tax cost of automobile usage. This
amount is then expressed in terms of vehicle miles or passenger
miles. Second, the American Automobile Association (AAA)
annually computes the average operating cost (fuel, insurance,
tires, oil, depreciation, license fees and maintenance) per vehi-
cle mile and per passenger mile.® The sum of this cost plus tax
cost per mile is the total operating cost per vehicle mile or per
passenger mile for the private automobile. These two costs are
shown separately in Table 6.

The subsidy for autos is different than that for bus service or
light rail. For autos, the subsidy is the diference hetween total
highway expenditures at all levels of government less total high-
way tax revenues, such as gas taxes and registration fees. Sub-
sidies for bus service and light rail are computed as the differ-
ence between operating cost and fare revenue.

The data in Table 6 allow an interesting comparison of oper-

ating and subsidy cost for the three studied modes of trans-
portation. The private auto has the lowest operating cost per
passenger mile and per vehicle mile. Of these two costs, per
passenger mile is the most relevant comparison because motor
vehicles and light-rail trains are very different vehicles, and the
per vehicle measure does not account for the large difference in
passenger capacity of each vehicle

The automobile also has the lowest subsidy cost per passen-
ger mile and per vehicle mile. In fact, the difference between
autos and the other forms of transportation is quite farge. On a
per-passenger-mile basis, subsidies for the automobile are about
1 cent, whereas the subsidy for light rail and bus transportation
is 39 cents and 47 cents, respectively.

Subsidies for auto transit are more efficient than subsidies for
light rail because there is a more direct link between benefits
received and costs paid. In fact, most of the money going for
auto transit is not a true subsidy by definition because the vast
majority of people who pay gas taxes and other fees also use
the nation’ highways. Thus, rather than each citizen directiy
paying his or her cost of highway usage each: time, the govern-
ment simply collects taxes from the citizenry to pay for high-
way costs. Government money to light rail, however, is more
of a true subsidy because only a small portion of the citizenry
uses light rail but the vast majority pays for 1.

Quantifying the true cost of transportation alternatives is dif-
ficult because there are numerous factors that must be consid-
ered in the cost caleulation. These include external costs and
depreciation costs. Because it is hard Lo get an accurate meas-
ure of these costs, it is difficult 1o provide an accurate cost com-
parison of various forms of transit. Proponents and opponents




can take advaniage of this difficulty to present data that favor
theix position regarding light rail and other forms of transit.
Regardless, the data in Table 6 and the earlier discussion
attempt to sort out these costs as best as possible to reveal the
operating and subsidy cost per passenger mile and per vehicle
mile for automobile, light rail and bus transit.

Transportation for the Poor

Despite its relative cost-inefficiency, light rail provides trans-
portation to thousands of low-income individuals who other-

wise would find their mobility quite limited. However, the data ..

in Table 7 put into perspective the dollar cost of heiping the
poor via light-rail transit, using MetroLink in 5t. Louis as the
basis for demonstration. The analysis makes the assumption
that all MetroLink riders without cars are considered poor
(about 14 percent of all riders). Although there are certainly
some riders without cars who would not be considered poor
and others with cars who would be considered poor, there is no
absolute measure available for a “poor MetroLink rider.” Given
that there is 2 high correlation between income and car owner-
ship, defining riders without cars as poor is a reasonable
assumption.” In addition, even though there may rot be a
direct link between not having a car and poverty, defining 14
percent of ail MetroLink riders as poor likely is a reasonable
approximation to the actual percentage of all MetroLink riders

able 7-Cost Comparison:
"¢ Light Rail Subsidies for.
- Poor vs. New Cars for.Poor.

A This figure is equal to the total (operating + capital) subsidy (o MetroLink in 2001
from local, state and federal sources ($105,203,678) plus the vpportunity coest of the
3348 million federal grant to pay for Mutrolink construction. Assuming dn 8 percent
annual rate of interest, the annual opportunity cost amounis to 327.84 million. Subsidy
datit are from the National Trunsit Database, 2002, and federal grant information is
me www.metrostlouis.orgflnsideMctrofinsideMetvolink.asp.

Computed uslng data from “A New Way to Grow,” page 2 - www.crml-stl.org. Poor
riders are deflned here as those without an autemeblfe. Datly riiership en MeiroLink is
roughly 55,000. It is assumed here thal the same individuals ride MetroLinh cach week-
day. About 86 percent of MetroLink riders have «l least one car. So, 55,000 * (1-0.86)
= 7,700 riders withou! o car.
€ vww.automotive.com/ioyotal ti/prius.

Duta are estimated from American, Automobile Association, 2001 Fer a hybrid vehi-
cle, the $6,000 in annudal operaiing cost is itkely an overestimate.

who are poor® _
Based solely on dollar cost, the annual light-rail subsidies
that are expended each year could instead be used to purchase

- an environmentally friendly hybrid Toyota Prius (priced at
. $20,000) every five years for each poor rider, including an- .

annual maintenance cost of $6,000. .Increases in pollution -
would be next to zero with the hybrid vehicle, and 7,700 new
vehicles on the roadway would result in only a 0.5 percent
increase in traffic congestion in the St. Louis metro area.® And
there would still be funds lefi over—about $49 million per
year. This money could be given to ail nonpoor MetroLink rid-
ers (amounting to roughly $1,045 a year) to be used for park-
ing, cab fare, bus fare and other transportation expenses.

Thus, there is no difference befween current MetroLink -
financing and the alternative of buying each poor rider a new

' hybrid vehicle {and paying maintenance costs) every five years
“in addition to giving all other MetroLink riders more than
"$1,000 a year that could be spent on dther transportation
alternatives. -

An analysis similar to the one above was conducted by an
economic development and public transit think tank.* Instead
of using operating cost like the analysis above, the siudy
focused on light-rail construction cost. Its analysis compared
the annual construction cost per commuter for several light-rail
systems actoss the country with the annual cost of purchasing
or leasing a new car. The authors found that all light-rail-
project casts per rider are more expensive than buying each
rider a Ford Taurus or Plymouth Voyager minivan, which was
still being made when the study was done. And the most costly
projects per rider were more expensive than buying each rider a
Cadillac SLS, BMW 740 or a Lincoln Town Car.

The above examples are extreme alternatives, and neither the
author nor his employer is advocating that any level of govern-
ment purchase new cars for the poor. The point of this exercise
is to make obvious the cost of providing light rail by simply
showing that on a dollar basis there is no difference between
the cost of providing light-rail transportation or providing each
poor rider with the money required to buy  new car. The dif-
ference between these two possibilities is purely subjective and
depends upon societal preferences.

The aforementioned MetroLink example assumes that new
cars are bought for poor riders and the remaining money is
given to all other MetroLink riders. If the total subsidy (row 1,
Table 7) were given to all MetroLink riders, then each rider
would receive about $2,372 a year (row 1, Table 7 divided by
55,000). This money could be used to pay for bus fare, cab
fare or other forms of transportation. Although bus service is
also cost-inefficient, it is socially beneficial to have fewer ineffi-
clent public transportation systems.

The overall cost of light rail, and the cost of providing rail
transit to the poor, can certainly be jusiified if society obtains
some intangible benefit (e.g., pride, generosity, compassion)
from knowing that light rail exists in the community, This is
similar to the community pride argument made in favor of
using tax dollars to [inance the construction: of professional
sport stadiums. Measuring these intangible benefits that society
may receive, however, is difficult. So, although providing light-
rail transportation is very costly, each community must weigh
the cost with the tangible and intangible benefits it receives
from light rail. If these benefits are high enough, then the dol-
lar cost can certainly be justified.







IV. Light Rail: Economic |
Development and Property Values

The most important economic question surrounding light rail is
whether it can help foster economic development. As dis-
cussed earlier, many of the heavy-rail systers in the United
States were developed-out of necessity because of massive con-
gestion'in America’s largest cities, However, in the 19605 and
1970s, the introduction of light rail was seen as not only a way
of reducing pollution and congestion in midsized cities, but
also as a means of promoting economic growth.

This section of the report focuses on two aspects of economic’

development and light rail. The first is whether light-rail sys-
tems have a positive or negative effect on residential and com-
tnetcial property values. The economic theory behind these

potential effects will be discussed. The second aspect of light

rail is transit-orienited development(TOD). TOD involves col-+

laberation among city officials, private developers and the busi-
ness community in an effort to spur development around light-
rail stations.

Does Light Rail Affect Property Values?

Early research on light rail and other public transportation sys- '
tems suggested that property values were influenced by accessi-

bility, defined as the straight-line distance fr_or.n_the. propetty to

- the central business district.® - Basically, any improvement in an
. area’s transportation struciure that increases accessibility and

reduces transportation cost should be capitalized into property
values. Property value improvements to-existing homes and

- businesses simply come from greater accessibility afforded by

rail transit, not necessarily by any new construction that stems
from the existence of light rail (which will be discussed later).
Based 'on this theoretical construct then, the typical spoke-like
design of light-rail tracks to and from the city center and the
strategic placement of stations 1n residential and commeicial
areas should have a positive impact on property values. - y
Although the argument lor a link between accessibility and
property values seems logical, empirical research on the issue .
suggests a more ambiguous relationship. A summary of several

" empirical studies on light rail and property values is shown'in -

Table 8. This list is not exhaustive, and a careful reading of. -
these studies will provide references for further work on the
issue. Nevertheless, the mixed conclusions of the studies are
representative of the literature.

The studies listed in Table 8 reveal that the impact of light
rail on property values cannot be generalized. Some areas have
seen z positive effect on property values, but for those areas the
effect has been modest. Although the dollar amounts may he-

" Table 8-Rail Transit and Property Values:

©- Location. .o

Armsirong
{1994} percent higher than residences in other communities. But property values are
20 percent lower for homes within 400 feet of track /station.

Gatzaff and Smith Miami
1993) impact did not vary by distance from station. Fixed-rait investment did not lead
to neighborhood revitalization.
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Announcement of light rail had weak effect on housing property values. This

Chen, Rufolo and Dueker  Portland, Ore.

Light rai has both a positive {accessibiiity) effect and negative (nuisance) effect

[1998) on housing values. Positive effect dominates, but net result is small. At 100
meters, every meter farther away lowers the price of the average house by $32.30.

Bowes and Ihlanfeldt Atlanta

Properties within & quarter mile of the station sell for 19 percent less than
(2001) homes beyond three miles. Properties between one and three miles have a
higher value compared with those more than three miles away.

* Armstrong, Robert J. fr. “mpacts of Comtmuter Rail Service as Reflected in Single-Family Residential Property Values. " Transportation Research Record, Vol. 1466, 1994 pp. 88-98.
* Bajic, Viadamir “The Effects of a New Subway Line on Houslng Prices in Metropofitan Toronio.” Uthan Studics, Vel, 20, 1983: pp. 147-38.

* baum-Snow, Nathariel and Kafn, Matthew E.. “The Effects of New Public Transii Projecis ta Expand Urban Rail Transit.” Journal of Public Economics, Vol. 77, 2001: pp. 241-63.

* Bowes, David R, and thianfelds, Kelth R., “Identfying the Impacts of Rail Transit Stations on Residential Property Values.” Journal of Urban Economics, Vel. 50, 2001 pp. 1-25.
* Chen, Hong; Rufole, Anthony; and Ducker, Kenneth J. “Measuring the Impact of Light Rail Systems on Single-Family Home Vitlues: A Hedonic Approach with Geographic
informatlen System Appiication.” Transportation Rescarch Record, Vol. 1617, 1998: pp. 38-43.

* Damm, David: Lerman, Steven R.; Lerner-Lam, Eva; and Young, Jeffrey. “Response of Urban Real Fstete Vlues In Anticipation of the Washington Meire.” Journal of Transport

Economics and Policy, Vel. 14, Ne. 3, September 1980: pp. 345-36.

* Gatzlalf, Dean . and Smith, Marc T, “The Impact of the Miami Metrora! on the Viahue of Residence Near Station Locations,” Land Economics, Vol. 6%, No. 1, February 1953: pp. 64-66.
* Weinberger, Rachel, “Light Rull Proximity: Benefit or Detrimend in the Case of Santa Clara County, Californic.” Transporiation Research Record, Vol. 1747, 2001 pp. 104-13.




small (for example, a $4,900 increase on average, ora-$32.20
decrease for every meter away from the station), in percentage
terms the effect may be quite large given that the average house
price in many of these studies is about $100,000. Other stud-
les suggest that accessibility and distance to a light-rail station
may not matter, but rather just the presenice of light rail in the
community has a positive impact on property values.

The finding of negative effects on property values goes con-
trary Lo the accessibility theory. Studies have reconciled this
finding with the presence of nuisance effects from light rail,
such as noise and unsightly rracks. The nuisance and accessi-
bility effects have oppdsing influences on property values. An
overall negative influence on property values suggests the nui-
sance effect dominates, whereas an overall positive influence
teveals that the accessibility effect dominates.

The studies shown in Table 8 and other research discuss sev-
- eral alternative reasons for the weak and inconsisterit relation-
ship between light rail and property vaiues?® First, light rail
may not impact accessibility becduse of a fixed foute, a limited
number of stations and a relatively small percentage of total
travelers {compared with auto) in a given area. Similarly, high-
way systems in’ most American cities provide easier access 10
more locations and have heen well-developed prior to light rail.
Thus, the marginal contribution of light rail to overall accessi-
bility, compared with highway systems, is quite low.

Measurement technique and sample periods studied are two
other issues. There are numerous factors affecting property-val-
tes, including focal public policies, neighborhood and housing
characteristics, and changes in economic conditions, All of
these factors must be controlled for in order o distinguish any
marginal increase in property values resulting from light rail.

In addition, many empirical studies examine the influence of
light rail on property values using data on years immediately
following the introduction of light rail. Distinguishing between
property value changes caused by light rail and changes caused
by other factors is more difficult with a sample covering a limiz-
ed time period. In addition, it is possible that there are time
lags in the capitalization of light rail into property values.
Given that most studies only use data on a few years after the
start of light rail, it is possible that the full impact of light rai}
on property values, if there is one, is not captured in these
empirical models. In fact, one study explored the impact of
San Francisco’s Bay Area Rapid Transit (BART) system by using
data for 1990, nearly 20 years after BART began operations.?
The study found that the price premium associated with prox-
imity to a station was about $2.30 per meter (average home
price was $234,000). This contrasted with BART studies con-
ducted in the late 1970s, only several years after BART began
operating, that found a price reduction or no price premium as
a result of BART.* Although BART is considered a heavy-rail
transit system, perhaps a re-estimation of recent light-rail stud-
ies in a decade or so would provide different and more defini-
tive results regarding the impact of light rail on propetty values.

Despite wide variation in the estimates of light rails impact
on property values, can there be any consensus regarding light
railt influence on property values? One study analyzed numer-
ous light-rail studies in. order to provide policy-makers and
local officials some general information regarding the relation-
ship between light rail and property values. > The study sug-
gests that rail transit in relatively dense areas that significantly
improves accessibility to city centers (such as Washington,
D.C,, and New York City) will result in higher property values
the closer a home or business is to a light-rail station. This
result may be less clear in less densely populated cities or in
those cities without a vibrant city core. According to the author

_Table 9-Tran3|t-0raented Development
Pro;ects Selected Web Sltes :

Trans:t Agency Web Site Wlth a
Descnptlon of TOD Prcojects :

Sacramento Cahf

WWW. mtyofsacramento org/ econdev/mty/ 2214 tranS|t html

of the study, “arban rail transic will 51gmf1camly benefirland
use and site rents only if a region’s econiomy is growing and a =
number of supportive programs are in place, for example, per-
missive zoning to allow higher densities, and infrastructure

such as pedestrian plazas and street improvement. Transit”
guides rather than creates growth, and by itself rarely affects .
51gn1f1cant land -use changes.”

Transit-Oriented Development (TOD)

Transit-criented development {TOD) involves the collaboration
of city officials, developers and business leaders ini an effort to
foster economic development using the community’ transit sys-
tem. Formally, TOD is defined as “any formal, legally binding
arrangement betwéen a public entity and & private individual or
organization that involves either private-sector payments to the
public entity or private-sector sharing of capital or operating
costs, in mutual recognition of the enhanced real estate devel-
opment potential or higher land values created by the siting of
a public transit facility™

TOD involves public-sector and private-sector parties sharing
costs, resoutces and information to facilitate economic deveiop-
ment neat light-rail stations. Private- and public-sector cost-
sharing for excavation, construction, labor, parking lots, heating
and cooling, and other expenses are common. In addition,
local governments can modify zoning laws to give developers
greater incentives to construct new building around fight-rail
stations. Developers may be enticed to contribute a portion of
the light-rail system’s capital startup cost in return: for a share of
future fare revenue or for a tax reduction on properties con-
structed near light-rail stations. Other projects have invelved
the joint leasing of station space and cost-sharing station reha-
bilitation. Table 9 provides a directory of several web sites that
have descriptions of specific TOD projects or other information
on the use of light rail to promote economic development.

Development around light-raii stations can occur without the
formal cooperation of the public and private sectors. 1f private
developers see an opportunity for profitable residential or com-
mercial property around rail stations, then public officials
should ensure that there are few barriers in place to prevent
such development, Although the public and private sectors are
not sharing resources in this case, the public sector is facilitaz-
ing economic development by reducing regulation and tax costs
to developers.

TOD can positively influence residential and commercial
propetty values. The growth in productive commercial proper-
ty around transit stations raises property values for existing




properties. Depending on the location of residential properties
relative to the commercial properties, homeowners may also see
. an increase in property values. This fact and the earlier discus-
sion on property values suggests there are two possible ways for
light rail to influence property values: (1) through the accessi-
bility effect—homes and businesses being closer 10 a rail ‘station
that provides greater accéss to city centers, and (2} throu gh
TOD and the creation of more productive and valuable proper-
ties around Tail transit stations. One study of the Washington,
D.C., and Atlanta metro areas found significant increases:ir}
office rents and office densities and lower office vacancy rates as
a result of TOD.® '

Has TOD heen a success at fostering economic growth
around light-rail stations? There has been very little research
on this question, but one study suggests that TOD has brought
only modest benefits to transit agencies.* -Although the study
only examires TOD through the mid 1990s, the author finds
that private capital contributions to TOD projects in New York
amounted to about 4 percent of transit agencies' total capital
outlays. Similarly, capital contributions to transit agencies’ . .
TOD projects in Washington, D.C., and Atlanta accounted for.
0.7 percent and 0.2 percent of total rail expenditures, respec-
tively. There are two possible explanations for the modest ben-
efits transit agencies receive from TOD. Firsi, transit agencies
may have limited experience in appraising property values and
in negotiating real estate transactions with private developers.
Second, transit boards may be hesitant to participate in real
estate purchases and other business ventures.

TOD has the potential Lo create economic development
around light-rail stations. This development i3 often promoted
as one of the major benefits of light rail. However, several
points need to be addressed regarding TOD and light rail.

First, only with active cooperation among city officials, devel-
opers and transit agencies can the fuil potential of TOD be real-
ized. Zoning laws and unnecessary regulations on development
must be changed to allow unfettered development around light-
rail stations. No matter how well developers, city officials and

transit agencies cooperate, Unrecessary CQSt and regulations will
impede economic development. o S
It is also important £o realize that any economic development

coming directly from light rail is subsidized economic develop-- . '

mient. Recall in the previous section of this report that nearly. -
70 percent of light-rail operating costs-are covered by subsidies, .
paid for by a transfer of tax dotlars from the citizenry to transit -
agencies. In evaluating the total economic development bene-
fits of light rail, the tax cost to the citiZenry must be subtracted
from the total value of aiy development that may occur. The
development doesn't oecur for free; millions of tax dollars are
used to cover the capital and operating cost of light rail.

Before embarking on TOI as a means for promoting eco-- -
nomic development, city officials should address a fundamenal-
guestion: Why is little or no economic development occurring -
in a given area? Crime; tax rates, regulations and demographics
are 4ll factors that businesses consideér when deciding where to
locate. Unless there is a favorable business climate in a given
area, it is unlikely that businesses will choose to locate to that
area on their own. L :

Although light rail may help attract businesses; the total soci-
etal benefit fror these businesses is less than if subsidized light
rail was ot used as a tool to promote growth., Community
leaders who fail to address the fundamental question of why
economic development is slow to-occur without tax dollars and
help from city government will hinder potential economic
development. For a city’ econoty to grow, officials must cor-
rect the oot problems responsible for a lack of economic devel-
opment. As mentioned eatlier, light rail can help guide growth,
but it rarely leads to sustainable growth. Other viable alterna-
tives for sustainable economic development are to lower taxes
on individuals and businesses and to eliminate unnecessary reg-
ulations and zoning laws. All of these measures reduce the cost
of doing business by putting more money into the hands of res-
idents and business owners. It is this income, unlike the sub-
sidy to light-rail tax, that will generate positive societal wealth
and that will further economic development,

Missouri Historicel Society Photographs and Prints.® 2004, Missourt Historical Soctely







\'A ﬁLight Rail and Property Values:
A Study of the St. Louis MetroLink.

This section.presents an analysis of the effect of St. Louis’ light-
rail system, MetroLink, on residential property values in St.
Louis County, As in past studies of light rail and property val-

_ ues, the basic premise here is that homes closer to light-rail sta-
tions will have higher property values, holding all other factors
(house, neighborhood and economic characteristics) constarit.
That is, light rail raises property Values because acce551b111ty 10
the city center has increased. T

However, as discussed in Section IV studies of other light-rail
systems have suggested an ambiguous relationship between
light rail and residential property values. Several factors
explained the lack of a-clear relationship between light rail and

~ property values. These factors included:

+ There may be a measuremer: error in empirical mcdehng

» Light rail may not impact accessibility because of a fixed
_toute, a limited number of stations and a relatively small’

" percentage of total travelers (compared with auto} ina
given area. '

+ Highway systems in tost American cities- provide easier
access to more locations and have been well-developed priox
to light rail,

« Light rail isn't available in growing suburban areas, but rather
enly in low- or no-growth downtown areas. The general
consensus from the academic literature is that rai} transit in

Figure 1—-MetroLink in St. Louis

relatively densely populated aress will result in higher resi-

dential property values, but thls result may be less clear in

less densely populated cities or in those cities without a

vibrant.-city core.

As a'result of these confounding mﬂuences the effect of
MetroLink on property values remains to be seen. A briefl his-
torical background and summary statistics on MetroLink are
provided in the next'section. A discussion of the methedology
and study area follows, along with the empirical findings.
These findings are then discussed and compared with the
results of studies of light rail and property values in other cities.

MetroLink: History and Statistics - g

The Metro transit agency owns and operatés'the' St; Louis met-
ropolitan area’s mass transportation systein that includes bus
(MetroBus) and light-rail (Metrolink) service. . Construction
began on the initial phase of MetroLink line in 1990 and was -
completed in July 19932 The initial line had 18 stations and_
ran 17 miles, from East St. Louis in Illinois westward across. the
Mississippi River into downtown - St. Louis, continuing west-
ward into St. Louis County and ending at Lambert-5t. Louis

: " International Airport. The capital cost to build the initial line
. was $464 million. Of this total, $348 million was provided by
" the Federal Transit Administration and $116 million was

ohtained from sales tax increases and local bond issues.
MetroLink has expanded since its inception in 1993, In

1994 and 1998, new stations were built at Lambert Airport. In

May 2001, a 17.5-mile stretch opened in St. Clair Couny, 1.,
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Table 10:L|ght Rail Rlder. and
' Route Statlstlcs

'. S Loms Dallas 'Sacra mento

IVIlies of track 38 -

o i “‘“ﬁ%&%ﬁ%ﬁﬂw R %@%‘@
Average weekday
ridership 55,000 59,000 29,500

running from Bast St. Louis eastward to Southwestern 1llinois
College in Belleville. An additional 3.5 miles was added in
June 2003, continuing eastward from Belleville to Shiloh-Seott,
Ill. MetroLink currently has 38 miles of track and 28 stations,
of which 16 have park-and-ride lots.* Annua! ridership is near~
ly 15 million, with an average weekday ridership of 43,000 to
53,000, Route and rider statistics for MetroLink and several
other light-rail systerns are shown in Table 10.

Future MetroLink expansions include an extension eastward
in Illinois from Shiloh-Scott to the MidAmerica Airport and an
eight-mile cross-county extension running north-south through
eastern St. Louis County. The cross-county extension is cur-
rently in progress and has a 2006 completion date. A tap of
the MetroLink line that includes current and future expansions
is shown in Figure 1.

Financing for MetroLink comes from a variety of sources. In
January 1995, St. Clair County in Illinois adopted a half-cent
countywide sales tax that can only he used for capital projects
and operating expenses related to MetroLink in Illinois. The
city of St. Louis and St. Louis County receive revenue from
half-cent and quarter-cent local sales taxes approved by voters
in August 1994 as Proposition M. The city allocates all revenue
from its quarter-cent and half-cent sales taxes to Metro. The

county appropriates roughly $40 million per year to Metro from
its sales taxes and uses the remaining balance to fund road and
bridge repairs.

In addition to taxes, capital projects are funded by local bond
issues (which are paid off using future tax dollars) and by
gramis from state and federal agencies. In 2002, federal funds
covered 45 percent and 10 percent of capital and operating ..
expenses for Metro, respectively; state furids covered 24 percens
and 3 percent of capital and operating éxpenses, respectively;
and local funds {sales tax revenues) covered 31 percent and 65
percent of capital and operating expenses, respectively’ Fare -
revenue covered the remaining 22 percent of the operating cost.

MetroLink and Residentiql Property Values
in St. Louis County

Previous research on light rail and residential'propert‘y values
suggests that light rail can have two opposing influences on
property values: a positive accessibility effect and a negative
nuisance effect. The accessibility effect mentioned earlier is
based on the idea that any improvement in an areas transporta-

. tion structure {e.g., building light rail) that increases accessibili-
ty should be capitalized into property values. On 'the other

hand, increased noise, lighting and other ruisandes from light
rail may have a negative influence on property values the closer
a home is 1o light-rail tracks. The analysis here considers both
effects of MetroLink on property values in St. Louis County.
The methodology used here, based on past academic
research, involves first developing a model thar includes all
potential variables that may affect single-family house prices,
such as neighborhood characteristics and house characteristics.
Once these characteristics are controlled for, variables that
measure the distance of each home from the nearest MetroLink
station and MetroLink track are included 1o separately capture
the accessibility effect and the nuisance effect, respectively, A
more detailed description of the empirical model used in the

"2 il




analysis can be found in the appendix. G

If proximity to light-rail stations does increase accessibility,
then property values should increase the closer homes are to a
light-rail staticn—that is, there is an inverse relationship
between property valués and distance from 4 light-rail station.
However, if proximity 10-light-rail tracks introduces nuisances, -
then property values should-decrease the closér homes are to
the light-rail tracks, thus suggesting a positive relationship
between property values and distance to light-rail tracks.

The analysis here uses data on single-family homes in St.
Louis County that were sold over the period 1998 to 2001 and
are located within one mile of a MetroLink station.®® Previous
work has shown that the effect of light rail on property values is
strongest up to 700 meters (approximately 2,300 feet) from a
light-rail station.® The analysis here thus looks at two different

- sets of homes—those located up-to 2,300 feet from a staiion
and track and those homes located 2,300 feet to 5,280 feet (one
mile) from 4 station arid track. In all, 1,516 homes are used in
the analysis.® A map of the study area is shown in Figure 2.

All data on house characteristics (number of bedroomns, garage,
age, pool, etc.) and home prices were obtained from First:
American Real Estate Solutions. Neighborhood characteristics
were obtained from the U.S. Census. All variables used in the
analysis are presented in Table 11.

Fight different models were estimated. The reliability of the
estimates increases with model number, as dees model complex-
ity. The conclusions from the models are shown in Table 12,
and a graphical representation of the estimated nuisance and
accessibility effects described in Table 12 is shown in Figure 3.

In all eight models, the distance to track does not affect
prices for properties located within 2,300 feet of a MetroLink
track. Only two models predict that distance from a MetroLink
track has a significant effect on house prices beyond 2,300 feet.
Specifically, over 2,300 feet to 2,800 feet from the track, home
prices increase slightly with distance—an average of $12.14 for
every 10 leet farther from the track. What this means is that a
home located 2,800 feet from the track wili have a price premi-
um of $607 ($12.14 * [2,800 — 2,3001/10) compared with 2
home located only 2,300 feet from the track. With an average
home price of $86,856 over this distance range, this premium
amounts to a 0.7 percent increase in home value (computed as
([$86,856 + $6071/$86,856 — 1)).

Beyond 2,800 feet, however, home prices decrease at a much
greater rate—an average of $54.38 for every 10 feet farther
from the track up to 5,280 feet (one mile). This can be seen in
Figare 3. Thus, although there is a small increase in property
values for homes located within 2,300 to 2,800 feet of a track,
as distance from the track rises, the property values of homes
beyond 2,800 feet show a much larger decrease in property val-
ues. Om average, a home located one mile from. the track will
be valued 15.5 percent lower than if it was located only 2,800
feet from the track. The relatively large decrease in property
values beyond 2,800 feet compared with the small gain in value
for homes located over 2,300 to 2,800 feet suggests that, for the
entire sample of homes, property values decrease with distance
from a MetroLink track.

The majority of models, however, reveal that distance to track
has no eflect on home prices, and only two models reveal that
home prices decrease with distance. Thus, one can conclude
thete is no overall nuisance effect associated with MerroLink and
that there is only mild evidence that distance from a MetroLink
track has any impact whatsoever on home values.

There is evidence, however, that distance from a Metrolink
station has a significant influence on property values. An acces-
sibility effect is found for those homes within 1,460 feet of a

"Table 11-Variables Used in MetroLink -

- Property Value Study

House

Neighborhood
Characteristics Characteristics
Price Distarice to nearest highway
interchange

Number of bedr_oo'rhs
L P i it
Number of bathrooms ercent of res@ents with a
S college education
" Number of stories . R
Per capita personal income

Garage yes/no) Property tax rates.

P L
ool (yes/no) Schoeol district test scores

A . R
gt . Nearest light-rail station has a

Lot size (sg. ft.) a park-and-ride (yes/no)

Living :érea (sq. ft.)

Variabie to Measure. -

A ibilit =
Variable to ccessibility Ef‘fect

Measure Nuisance
Effect*

House distance to nearest
o “Metrol.ink station (ft.) -
Hc'ius_e_distance to near-
est MetroLink track (ft.)

*Both the accessibility effect and the muisance effect are estimated separately onhomes
that are 0 to 2,300 feet (= 700 meters) from the station or track and on homes that are
2,30 to 5,280 feet (one mile) from the station, Several studies on other light-rail sys-
tems restricted their analyses o homes witkin 2,300 feet of a light-rail station. The
square of the distance fram each home to a station o track is also included in the model
to capture a noniinear relationship between distance and home values.

MetroLink station {Figure 3). On average, home values
increase $139.92 for every 10 feet closer they are to a
MetroLink station, beginning at 1,460 feet. Thus, 2 home
located 100 feet from a station will have a price premium of
$19,029 ($139.92 * [1,460 —1001/10} compared with a home
that was located 1,460 feet from the same station. Given that
the average home price over this distance is $63,564, this trans-
lates into a 31.25 percent to 32.72 percent increase in property
value when averaging across the four models.

Although this percentage increase in property values may
seem large, it is important to realize that the homes in this
area have relatively low property values. Thus, even a moderate
premium for being located near a station can be a significant
percentage of the overall home value. Although keeping this
in mind, there is still strong evidence that homes located near
Metrolink stations experience a premium because of an
accessibility effect.

Beyond 1,480 feet, however, home prices rise with distance
to station. On average, for homes located over 1,490 feet to
2,300 feet from a MetroLink station, property values increase
$69.50 for every 10 feet farther they are from the station.
However, the increase from being farther from the station is less
than the increase from being closer to the station. This suggests
that [or the ertire sample, a house will show a premium the
closer it is to a MetroLink station.

What are some factors to keep in mind when interpreting
these results? First, complete capitalization of accessibility into
house prices may have not yet occurred—there is a consider-
able time lag for accessibility to be capitalized into home prices.
Thus, an analysis conducted five or 10 years from now that is




able 12-MetroLini’s Impact on Residential Property Values

- Accessibility Effect {Distance to Station) - - BRI ETARIE uisance Effect (Distance to Track):

~Model 1 No effect ' No effect

Model 5 Average house price-increases $138.10 for every Average house price increases $12.25 for every 10 feet farther
10 feet claser to MetroLink statior, beginning at - from MetroLink track between 2,300 and 2,820 fest. Average
1,470 feet. Average house price increases $6716 . house price falls $53.75 for every. 10 feet farther from track
for every 10 feet farther from station from 1,480to - from 2,820 feet to one mile. There is no effect closer than
.2,300 feet. There is no effect beyond 2,300 feet. 2,300 feet,
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Model 7 Average house price increases $137.95 for every No effect
10 feet closer to MetroLink station, beginning at. o
1,440 feet. Average house price increases $72.49
for every 10 feet farther from. station from 1,450
feet to 2,300 feet. There isno effect beyond
2,300 feet. o
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Note: The gverage price for homes within 2,300 feet (= 700 meters) of a MetroLink station is $63,564, and the average price for homes beyond 2,300 feet of the MetroLink trach is
366,856, Model complexity increases with model number; so, Model 8 is the preferred specificatior. See the appendix for a description of each of the empirical models. "No effect”
means the estimated coefficients on the distance variables were not statistically different Jfrom zero. :

Figure 3—MetroLink and Property Values: Accessibility and Nuisance Effects
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similar to the one conducted here may provide different results
regarding accessibility. Second, the results of any model are
only as good as model specification. Although much care has
been taken to correctly specify numerous house price models,
the sample design, estimation error and data quality may affect
the estimates. However, the estimates appear robust actoss
model specification; s0, it is unlikely that these problems, if
they do exist, caused a significant bias in the results.

In summary, there is weak evidence of a nuisance effect
associated with MetroLink; when it is found, it is v'erjz small.
Thus,'homes do not appéar 1o experience a loss in value as a
result of being located near MetroLink tracks. On the other

hand, there is strong evidence of a relatively larger accessibility
effect—home prices generally rise as distance to a MetroLink

station decreases. This positive accessibility effect outweighs
the negative nuisance effect; so, the net effect of MetroLink on’

property values is generally posttive. -
- The study here should not be the definitive analysis on the
-impact of MerroLink on St. Louis County home values. Future

studies could allow for the possible time lag in capitalization of
accessibitity into home prices. Also, the study area could be
expanded to the city of St. Louis and Fast St. Louis. These are

 very different areas from St. Louis County, and it would be inap-
_propriate to generalize the results here to other areas of St. Louis.
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VI. Summary and Conclusidn's

This report provides an overview of light-rail transit in America.
Much of the policy debate over light-rail transit involves several
key issues, which were discussed in detai! throughout the
report, These issues include job creation, reducing pollution
" - and traffic corigestion, and financial solvency. Detailed statistics
on the cost-efficiency of light rail vs. automobile and other pub-
lic transit systems were also presented. Although it is clear that
light rail and other public transit systems are less cost-efficient
than private transportaiion, the benefits of light-rail transit—
_such as aesthetics, providing transit for the poor, potential eco-
“nomic development spillovers, and reducing congestion and
pollation—must ali be considered i_r_l-the cost-benefit analysis
of light rail.# :
Economic development is the most important issue: sur-
-rounding light rail, and it is also the most debated. This report
spent considerable time discussing the potential for light rail to
foster economic development, either through new constfuction
ot increases in ex1st1ng residential and commercial property val-

ues. The general consetisus from the academic literature and
the findings presented in this report is that light rail is not a

_catalyst for economic development, but rather light rail can
"~ “help guide economic development. Rather than relying solely

on light rail to create economig development, city planfiers and
officials should first address a key question: Why is economic
developrent not occurring in'a given area in the first place? -
Possible reasons include relatively high cost to business stazt-
ups, unattractive locations (crime, poor infrastructure) and
unnecessary zoning and regulations. Unless these barriers are -
lowered or removed, the Jong-run economic development - _' '
objectives, with or without light rail, will not fully be met. -

More cities will undoubtedly choese to adopt fight rail or.-
expand light-rail systems in the future. This is not a low-cost
endeavor. Although politics certainly plays a role in the plan-
niing and construction of any public project, it is truly impor-
tant for city officials and the citizenry to be educated on all
aspects of light rail when debating the issue. Hopefully, this
report has provided the necessary background on which to
begin such debate.







Appendix

MetroLink and Residential Property Values:
Empirical Methodology

A hedonic pricing model is used to estimate how distance from
a MetroLink station or track affects property valiies. These
models have frequently been used to estimate the effect of light
rail on property values. Hedonic models relate the price of a
good (in this case houses) to the individual attributes of the
good (house and neighborhood characteristics).” The estimated
coefficient on each attribute reveals the marginal contribution of
that attribute to the price of the good. :

The MetroLink analysis uses data on 1,516 homes in St.
Louis County that sold in the years 1998 to 2001. All homes
are within one mile of a MetroLink station. The full hedonlc
price model used in this study is represented as:

P, = aﬂ+a-Hi+ﬂ-N1+5-Zi+’}‘-Di+Ef

Where P is the sales prlce of house i, H; is a matrix of
house characterisncs (see Table 11, yes/no is denoted with a
binary dummy variable having a value of 1 if yes, 0 otherwise),
N; is a matrix of neighborhood characteristics {Table 11), Z;
is a matrix of 25-city dummy variables and three year dummy
variables (one city and one year dummy were omitted to avoid
identification problems), and D isa mamx of distance vari-
ables (in feet).

Two categories of dlstance variables are created—distance
from track and distance from station. The variables are con-
structed to capture (1) the effect of distance on homes located 0
to 2,300 feet (= 700 meters} from a station and track (two vari-

Diéta'nce to - Home__ . Nelghborhood

" gbles), and (2) the éffect of distance on homes located 2,300

feet to 5,280 feet {one mile) from a station and track {two vari-
ables). Each of these four variables is then squared and includ-
ed in the model to capture the potential nonlinear relationship
between distance and property values. Thus, there are a total
of eight distance variabies i D;. :

" The hedonic price model also accounts for spatlal correlation

in house prices (the dependent variable) and the error term,

&;* Accounting for spatial cotrelation in the hedonic price
model can improve the reliability and statistical strength of the
estimates. Effective modeling of spatizl correlation requires the
creation of a weights matrix that reflects a spatial relationship
between units of observation (in this case houses). An inverse
distance weight matrix is used here, with the distance (in feet)
between each observation computed by using the latitude and
longitude of each house. Multiple observations per house (i.e.,
the house.sold more than one time over the 1998 ro 2001
sample period} resuited in nondiagonal elements of the weights
matrix having a value of zero, which hindered proper estima-
tion of the spatial models. These homes were dropped. from
the analysis. :

Functional form is an issuie with hedonic medeling. Since
economic theory provides no insights into the proper functional
form of any hedonic model, Box-Cox tests for functional form
were conducted.” Results of the Box-Cox tests suggest a log-

linear model. Thus, in all models house prices were converted

to naaral togarithms.
Ir: all, eight models were estimated. Mode! complexity
increases with model number,. The models are summarized in

-Table Al. The results from each model can be obtained from
“the author.

Year Dummy Clty Dummy

" Track/Station: Characteristics  Characteristics. Variables -~ Variables

Noie: “Yes” denotes that variables were included in model. “No” denates that variables were exchuded from model The estimates from each modef can be obtained by contacting the author
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‘Endnotes

Data on rail transit and other public iransportation systems are from the

Federal Transit Administratiorn’s National Transit Database, available at
www.nidprogram.com, Automabile data are from the Federal Highway
Administration’s Highway Statistics available ar www.fhwa.dol.gov/ policy/ohpl.
“ehicle miles” is the total mileage traveled by ali vehicles of a particular type
in a given sime period. “Passenger miles” is the sum of miles traveled by all
passengers in a given time period. :

The-American Public Trafisportation Association and wwiwherimagetolleyorg
provide good descriptions of rail transit systems.

A more detailed history of rail transit and public ransportation can be found
in Kenneth T. Jackson’s Crabgrass Frontier: The Suburbanization of the United
States, Oxford University Press, 1985, and at the History Channels web site,
www historychannel com; using “public transportation™ as the keyword for
the search. ) :

Early hotsecars were also called omuibuses.

The 180 million passengers pet year is ébm_n 493,000 per day, .so, given that
the 1880 U.S. urban population was 14,100,000, roughly 3.5 percent of all
urban residents tode light rail [(493,000/14,100,00)*100].

" Computed using chained GNP deflator values. The deflator for 1875 is from

Appendix B in The American Business Cycle: Conlinuity and Change, edited by

Robert J. Gordon; The University of Chicago Press, 1986, and the deflator for |

2003 is from a Federal Reserve Bank of St. Lois web site, http:/#research.
stlovisfed org/ired 2/daia/GNPDEEL,

This refers only to the tax costs associated with operating costs. As
discussed later, there are also lax costs associated with light-rail capital
(construction) costs. '

These are definitions-used by the Federal Transit Administration in its
National Transit Database.

This supperts previous academic research that finds rail transit ridership is
greatest in more densely populated areas. See Gordon, Peter aud Willson,
Richard. “The Determinants of Fixed Rail Transit Demand — An International
Cross-Sectional Comparison,” a chapter in K, Button and D.E. Piutfield, eds.,
International Railway Economics. Hants, England: Gower, 1985, pp. 139-75.

Pubin, Thomas A. and Moore, James E. “Ten Transit Myths: Misperceptions
about Rail Transit in Los Angeles and the Nation.” Policy Study 218, Reason
Public Policy Institute, Novermber 1996,

American Public Transit Association. Transit Fact Beck, Washingten, D.C. 1993.

Schrank, David and Lomax, Tim, The 2002 Urban Mobility Report. Texas
Transportation Institute, Texas A&M University, June 2002. Available at
htp//mobility.tamu.edu.

Gordon, Peter and Willson, Richard. “The Determinanis of Fixed Rail Transit
Demand ~ An [nternational Cross-Sectional Comparison,” a chapter in K.
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