
Effects of Urban Rail Transit
Expansions: Evidence from 
Sixteen Cities, 1970–2000

FEDERAL, STATE, AND LOCAL governments have spent more than $25 billion
to establish or expand rail transit infrastructure in sixteen major U.S. metro-
politan areas between 1970 and 2000. Billions more have been invested to
maintain and improve existing rail transit lines. Despite the significant infra-
structure improvements associated with these investments, transit ridership
has been declining rapidly. The fraction of metropolitan area commuters in
the United States using public transit declined from 0.12 in 1970 to 0.06 in
2000. Furthermore, only in a few metropolitan areas has transit increased its
share of the commuting market since 1970, and in none of these areas did
transit garner more than 10 percent of the market in 2000.

In this paper, we evaluate the extent to which rail transit improvements
have spurred new ridership and we provide some rough estimates of the value
of these new commuting options. We demonstrate the importance of consid-
ering heterogeneous responses of commuting mode choice both within and
between metropolitan areas to the existence of new rail lines. For example, in
each metropolitan area except Chicago, commuters living beyond ten kilo-
meters of the city center and within two kilometers of a new rail transit line
increased their transit use between 1970 and 2000. However, most metropol-
itan areas saw declines in ridership within ten kilometers of the city center in
areas near and far from new rail lines alike. Variation in metropolitan area
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structure is also key in determining whether new rail lines succeed at attract-
ing riders. Rail transit is more likely to be successful in more densely popu-
lated and centralized cities. Of the sixteen cities that significantly expanded
their rail infrastructure after 1970, we find that Washington stands out as a
place where rail transit investments have had relatively high returns. Finally,
we find little evidence that significant ridership gains due to new rail lines
continue to accrue more than a few years after construction is completed.

Panel data at the census tract level allow us to evaluate the effects on rider-
ship of new rail lines by making two types of comparisons. Exploitation of
within metropolitan area variation in access allows for comparison of areas of
each city that received new rail transit to equivalent areas that did not. Time
series variation in transit access allows for comparison of the same census
tract in each city over time. This difference-in-difference type comparison
ultimately identifies our estimates of ridership gains as a result of new rail
transit. Census data on commuting times and the number of rail, bus, and car
commuters allow us to roughly calculate the number of commuting hours
saved as a result of new rail transit construction.

We develop a simple theoretical model that provides intuition about the
spatial patterns in commuting mode choice adjustments that one may expect to
see as result of new rail transit infrastructure. The implications of the model
motivate the specifications used in public transit use regressions. These regres-
sions incorporate potentially heterogeneous responses of public transit use to
new rail infrastructure as a function of the year the system was built, distance
to the city center, and physical structure of the metropolitan area as a whole.
These regressions form the core empirical contribution of this paper. We use
the regression estimates to evaluate the extent to which new rail transit causes
people to change commuting modes, allowing us to roughly quantify the wel-
fare benefits of recently constructed rail lines and to make some predictions
about the likely success or failure of rail transit construction projects currently
underway in several U.S. cities.

Our study builds on earlier research investigating the consequences of rail
transit investments. In a previous paper, we document that transit ridership
saw less than average declines near new rail lines constructed in five U.S.
cities during the 1980s.1 On the other hand, metropolitan areas have been
decentralizing such that existing transit infrastructure facilitates access to a
smaller fraction of residents and employment.2 This is reflected in falling

2 Brookings-Wharton Papers on Urban Affairs: 2005

1. Baum-Snow and Kahn (2000).
2. Glaeser and Kahn (2001).



transit ridership in areas around rail transit lines that existed in 1970. Another
study examines in detail the case of Atlanta and demonstrates that given the
current spatial distribution of residences and employment, an enormous
investment in transit would have to occur to have any hope of garnering a
large share of the commuting market, let alone a significant share of the mar-
ket for other types of trips.3 Rather than examine one city in detail, our paper
systematically investigates public transit use in each of the sixteen cities with
major rail transit infrastructure improvements between 1970 and 2000. Vari-
ation in the structure of these metropolitan areas facilitates evaluation of the
role urban form plays in determining the distribution of commuting mode
choice responses to new rail transit infrastructure across different cities.

Changes in Transit Ridership and Access, 1970–2000

Across the United States, fewer people are commuting by public transit
now than in the recent past. We document wide variation across different
metropolitan areas in transit ridership trends and rail transit infrastructure
improvements. We demonstrate that population decentralization accounts for
an important part of the decline in transit use. Further, we show that in many
cities a large fraction of the population still does not live near a rail line
despite large infrastructure improvements.

Data

Demographic data at the census tract level and digital maps of rail transit
infrastructure at various times together form the core data set used for this
analysis. The census tract data, which is from the Urban Institute and Census
Geolytics’ Neighborhood Change Database, is a set of repeated cross sec-
tions from the 1970, 1980, 1990, and 2000 decennial censuses normalized to
2000 census tract geography. These data contain the evolution of demo-
graphic characteristics and transit ridership for the same geographic areas
over time. Census tracts are sufficiently small to facilitate a detailed analysis
of trends in commuting mode choice and travel time as a function of loca-
tion. We use geodata from the Neighborhood Change Database to map the
locations of census tract centroids.

The Bureau of Transportation Statistics’ National Transportation Atlas
Database (NTAD) forms the basis of the rail transit spatial data. NTAD
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includes digital maps of rail transit lines and stations for most U.S. cities. In
the areas for which NTAD data are not available or up-to-date, we constructed
digital maps of lines and stations based on digital street maps and physical
maps of transit lines’ locations to reflect infrastructure as of January 1, 2004.
We use transit construction histories from various sources to form digital maps
of the transit infrastructure and stations on January 1, 1970, 1980, 1990, 1994,
and 2000, in addition to 2004.4 We only include modern rapid transit lines, not
vintage trolleys or commuter rail lines. The full set of transit lines in the data
set is detailed in table 1, which highlights differences across cities with respect
to the timing and extent of rail transit construction. For example, the majority
of San Francisco’s rail transit system was built in the early 1970s, with a few
expansions in the 1990s. In contrast, Washington saw new rail transit con-
struction more or less continuously throughout the 1970s, 1980s, and 1990s.
Table 1 also demonstrates the existence of huge nominal construction cost dif-
ferences across cities.

Central Business District (CBD) definitions are taken from the 1982 Eco-
nomic Censuses Geographic Reference Manual. They represent agglomera-
tions of census tracts that surveyed local business leaders reported to represent
the center of economic activity for each metropolitan region. Visual inspection
reveals that these CBDs match closely with general perceptions of the location
of downtown.

In most of the analysis, our sample includes only census tracts with cen-
troids that fall within twenty-five miles of the nearest CBD of a metropolitan
area that had rail transit expansions between 1970 and 2000.

Ridership Trends

Table 2 presents trends in the market share of public transit in commuting
between 1970 and 2000. It demonstrates the existence of large, aggregate
declines in the fraction of commuters using public transit. Across all metropol-
itan areas, the fraction of commuters using public transit fell from 12 percent
in 1970 to just 6 percent in 2000. These declines have occurred in metropolitan
areas with historically high transit use and significant rail infrastructure in
1970 (old-transit cities), metropolitan areas that established significant rail
transit infrastructure since 1970 (new-transit cities), and metropolitan areas
without rail transit in 2000 (no-transit cities). Though in percentage terms rail
transit cities saw less rapid declines in use than cities with no rail transit, tran-
sit lost more market share in cities with rail lines. In cities with rail transit in
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Table 1. Rail Transit Construction in the United States, 1970–2004a

Estimated 
cost per mile 

(millions 
Length of current Type of 

City Line (miles) Open by dollars) Constructionb

Atlanta East/West 14 1979 33 R/T/E
North/South 2 Dec 1981 33 T
North/South 2 Sep 1982 33 T
North/South 9 Dec 1984 33 T
North/South 2 Aug 1986 33 R
North/South 3 Dec 1987 33 R
North/South 3 Jun 1988 33 R
East/West 1 Dec 1992 33 E
North/South 2 Dec 1992 33 R
East/West 3 Jun 1993 33 R
North/South 7 Jun 1996 52 H
North/South 2 Dec 2000 33 E

Baltimore Metro Subway 8 1983 100 T/E
Metro Subway 6 1987 ? H
Metro Subway 2 1994 ? T
Light Rail 23 1993 18 S/H/R
Light Rail 8 1997 14 R/N

Boston Orange Line 3 1975 ? Ec

Orange Line 5 1975 ? R
Orange Line 1 1977 ? R
Red Line 6 Sep 1971 ? R
Red Line 3 Mar 1980 ? R
Red Line 3 Mar 1985 179 T
Orange Line 4 May 1987 ? Ec

Orange Line 5 May 1987 158 R
Green Line 2 1985 ? Sc

Buffalo Metro Rail 6 1984 103 S/T

Chicago Blue Line 5 Feb 1970 10 S/H
Blue Line 6 1984 ? H
Orange Line 9 1993 56 R
Green Line 1 1994 ? Ec

Dallas DART 20 May 1997 43 S/R/T
DART 13 Dec 2002 43 R/H

Denver D 6 Oct 1994 21 S
C/D 9 July 2000 22 S
C 2 April 2002 24 R

Los Angeles Red Line 4 Jan 1993 330 T
Red Line 7 July 1996 245 T
Red Line 12 2000 227 T

continued on next page
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Blue Line 22 1990 40 R
Green Line 20 1995 36 H/E
Gold Line 14 July 2003 63 R

Miami Metrorail 21 1985 48 R/E
Metrorail 2 May 2003 ? E

Portland MAX 15 1986 14 R/S
MAX 18 Sep 1998 54 S/T/H
MAX 6 Jul? 2001 23 E/H
MAX 6 May 2004 63 S

Sacramento North/East Line 18 1987 10 S/H/R
East Line 2 Jan 1998 15 S/R
South Line 6 Dec 2003 35 R
East Line 3 June 2004 32 S/R

San Diego Blue Line 16 July 1981 8 R/S
Orange Line 4 March 1986 7 R
Orange Line 11 1989 10 R
Orange Line 2 1990 32 R
Blue Line 1 1992 ? R
Blue Line 4 1996 37 R
Blue Line 6 1997 37 E
Orange Line 4 Sep 1998 30 S

San Francisco BART 28 Sep 1972 16 T/E/R
BART 12 Jan 1973 16 T/R
BART 17 May 1973 16 H/R
BART 8 Nov 1973 16 T
BART 2 Feb 1996 106 T
BART 7 Dec 1996 ? ?
BART 6 May 1997 ? H
BART 10 June 2003 106 T
MUNI 2 1998 37 S

San Jose VTA 6 June 1988 25 S
VTA 2 Aug 1990 25 H
VTA 11 April 1991 25 H
VTA 8 Dec 1999 42 S
VTA 2 May 2001 39 S/E
VTA 6 June 2004 54 S

St. Louis MetroLink 16 July 1993 27 R
MetroLink 1 June 1995 27 E
MetroLink 17 May 2001 20 ?
MetroLink 4 Jun 2003 ? ?

continued on next page

Table 1. Rail Transit Construction in the United States, 1970–2004a (continued)

Estimated 
cost per mile 

(millions 
Length of current Type of 

City Line (miles) Open by dollars) Constructionb



1970, 30 percent commuted by public transit in 1970, declining to just 23 per-
cent by 1990. In new-transit cities, the fraction dropped from 8 to 6 percent in
the same period, and in no-transit cities the fraction dropped from 5 to 2 per-
cent. Transit use in all three samples remained relatively unchanged between
1990 and 2000, with the steepest declines occurring in the 1970s in old-transit
and no-transit cities, and in the 1980s in new-transit cities.

The final column in table 2 reports public transit commute shares in 2000
weighted by the spatial distribution of the population in 1970.5 Therefore, it
gives a sense of the decline in transit use due to mode switching relative to
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5. The weighted average is calculated as Σ(Ti
00Ci

70/Ci
00) / Σ(Ci

70), where Ti
Y and Ci

Y are
the total number transit users and commuters, respectively, in tract i and year Y. A similar
exercise weighting the fraction of 1970 commuters using transit by the number of commuters
in 2000 yields numbers that are below the 1970 fractions listed in table 2 in every case.

Washington Red Line 6 Jan 1977 ? T/E
Blue Line 12 July 1977 82 T/H
Red Line 6 Feb 1978 ? R
Orange Line 7 Nov 1978 ? R
Orange Line 3 Dec 1979 106 T
Blue Line 4 Nov 1980 ? T
Red Line 2 Dec 1981 ? T
Yellow Line 3 Apr 1983 ? T
Blue Line 4 Dec 1983 ? R
Red Line 14 1984 ? R
Orange Line 9 Jun 1986 26 H
Red Line 3 Sep 1990 ? T
Green Line 2 May 1991 ? T
Blue Line 4 Jun 1991 ? R
Green Line 3 Dec 1991 ? T
Green Line 7 Dec 1993 ? R
Blue Line 3 Jun 1997 53 R
Red Line 1 Jul 1998 162 T
Green Line 3 Sep 1999 222 T
Green Line 7 Jan 2001 138 T/H/E

a. Data come from a variety of sources that are available upon request from the authors. Documentation of construction costs or
alignment type for all segments was not available. A few short rail segments in Cleveland and New York City are excluded from this
table, as is a rail line opened in 1999 in Salt Lake City. ? = unavailable or unknown.

b. Construction types codes are as follows: R = Railway Right of Way, T = Tunnel, S = Street, H = Highway Median, and E = Elevated.
c. Section was closed by the given date.

Table 1. Rail Transit Construction in the United States, 1970–2004a (continued)

Estimated 
cost per mile 

(millions 
Length of current Type of 

City Line (miles) Open by dollars) Constructionb



that due to changes in the spatial distribution of the population away from
transit-accessible areas. This column shows that in each of the metropolitan
areas with rail transit infrastructure in 2000, transit use would be higher were
the population still at its 1970 spatial distribution. We predict that public
transit’s share of commuters in all metropolitan areas would be 4 percentage
points higher in 2000 had the population not suburbanized since 1970.

Among old-transit cities, only in San Francisco did public transit use
remain relatively steady between 1970 and 2000. The city saw by far the great-
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Table 2. Trends in Usage: Fraction of Workers Outside the Home Commuting by
Public Transit, 1970–2000a

1970 1980 1990 2000 2000b

MSAs with rail transit in 1970
Boston 0.18 0.14 0.14 0.15 0.16
Chicago 0.26 0.21 0.19 0.17 0.19
Cleveland 0.13 0.10 0.06 0.05 0.07
New York 0.45 0.37 0.37 0.38 0.39
Philadelphia 0.23 0.16 0.13 0.11 0.16
Pittsburgh 0.16 0.13 0.09 0.08 0.11
San Francisco 0.18 0.19 0.17 0.17 0.18
Total 0.30 0.25 0.23 0.23 0.25

MSAs with no transit in 1970 that constructed rail transit between 1970 and 2000
Atlanta 0.09 0.09 0.06 0.05 0.11
Baltimore 0.15 0.11 0.09 0.07 0.12
Buffalo 0.11 0.07 0.05 0.04 0.06
Dallas 0.06 0.04 0.03 0.02 0.05
Denver 0.05 0.06 0.05 0.05 0.07
Los Angeles 0.05 0.07 0.07 0.07 0.07
Miami 0.08 0.06 0.05 0.05 0.08
Portland 0.06 0.09 0.06 0.07 0.09
Sacramento 0.02 0.04 0.03 0.03 0.04
Salt Lake City 0.02 0.05 0.03 0.03 0.04
San Diego 0.04 0.04 0.04 0.04 0.05
San Jose 0.03 0.04 0.03 0.04 0.04
St. Louis 0.09 0.06 0.03 0.03 0.06
Washington 0.17 0.16 0.16 0.14 0.20
Total 0.08 0.08 0.06 0.06 0.09

MSAs with no rail transit in 2000 0.05 0.03 0.02 0.02 0.04
All MSAs 0.12 0.08 0.07 0.06 0.10

Source: Authors’ calculations.
a. Each entry is calculated using all 2000-definition census tracts in the given category with valid data. MSAs (metropolitan statis-

tical areas) are defined as all tracts within twenty-five miles of the CBD. Results are within .01 for “other MSAs” and “all MSAs” if
standard MSA definitions are used instead. See table 1 for details on rail expansion by city.

b. Counterfactual fraction of people that would have commuted by transit in 2000 were the population at its 1970 spatial distribu-
tion. The formula is sum(Ti00Ci70/Ci00)/sum(Ci70) where TiY and CiY are the total number transit users and commuters respectively
in tract i and year Y. A similar exercise weighting the fraction of 1970 commuters using transit by the number of commuters in 2000
yields numbers that are below the 1970 fractions listed in this table in every case.



est increase in rail transit infrastructure over this period. Among others in this
category, only Boston and New York saw their transit use stabilize after 1980.
In Boston, the quality of service on the rail system has improved considerably
since 1980 and two major extensions of the city’s Red Line opened. New
York’s robust population growth in central areas during the 1980s and 1990s,
reversing the sharp decline in the 1970s, and marked improvement in the qual-
ity of the city’s transit services may account for its rebound in transit use. In
Philadelphia, Pittsburgh, and Cleveland, three old-transit cities with little or no
change in rail infrastructure between 1970 and 2000, public transit use has
fallen precipitously. Chicago also saw a large decline in transit use despite sev-
eral important improvements in rail transit infrastructure. Overall, New York
remains the metro area with the greatest share of public transit riders, declining
from 45 percent in 1970 to 37 percent in 1980 and 38 percent in 2000. The
final column of table 2 shows that in each of the old-transit cities except San
Francisco, more than half of the decline in aggregate transit use can be attrib-
uted to mode switching.6

Transit use in the new-transit cities saw much less steep declines overall,
from 8 percent of commuters using transit in 1970 to 6 percent in 2000.
Among these cities, the steepest declines in transit use occurred in Baltimore,
Buffalo, and St. Louis, all metropolitan areas with rapidly declining popula-
tion and employment in their center cities. Denver, Los Angeles, Portland,
Sacramento, Salt Lake City, and San Jose experienced small increases in pub-
lic transit use between 1970 and 2000, though all started from a market share
of less than 7 percent in 1970. Each of these metropolitan areas had stable or
increasing center-city populations. The remaining new-transit cities, Atlanta,
Dallas, Miami, and Washington, have experienced small to medium declines
in usage. The final column shows that new rail transit construction may have
been successful at drawing new riders to transit in some new-transit cities.
Holding the population at its 1970 spatial distribution, nine of the fourteen
new-transit cities experienced increased transit use between 1970 and 2000.

Trends in Access

Table 3 documents trends in rail transit access by city. The table presents
the fraction of land area within two kilometers of a rail transit line and fraction
of commuters living within two kilometers of a transit line for each census
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from a local perspective many of these cities are acting optimally by building
these new rail lines.

Our empirical work suggests that there are distributional consequences
from expanding rail transit infrastructure. Suburban workers who commute by
car are likely to gain little from improved transit, while bus commuters who
work in the CBD enjoy large time savings in many cities. Since bus riders tend
to be poorer people, this suggests that rail transit expansions are progressive.
This is a contentious point that merits future research. Transportation scholars
have argued that an unintended consequence of rail transit expansion is bus
coverage deterioration due to budget reallocations to pay for the new transit
lines.45 If this is true and if the poor are more likely to take the bus than rail
transit, then transit expansion could be regressive public policy.46

A final policy issue worth noting is the choice of product quality. In this
paper, we have not attempted to measure differential rail transit quality by
city.47 For example, some cities may have rail transit that runs more frequently
or that features more policing. As per-capita incomes rise, and assuming that
amenities are normal goods, public transit will be more successful in luring the
middle class and wealthy if the ride itself is a pleasant experience. Such qual-
ity is costly to provide. Future research might investigate how different cities
make quantity/quality trade-offs concerning their rail transit expansions.

Conclusions

Sixteen major U.S. cities have built or expanded rail transit networks over
the past thirty years. These cities spent large sums of money, in some cases
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45. Kain (1990 and 1997).
46. “[Bus riders in Los Angeles in late 1994 filed a law] suit against the Metropolitan Trans-

portation Authority (MTA), alleging that MTA’s transportation policies discriminated against
minorities in violation of the Civil Rights Act of 1964 and the Fourteenth Amendment to the
United States Constitution. MTA is the statutorily created regional transportation planning, con-
struction, funding, and operating agency for Los Angeles County. The suit alleged that MTA
was spending a disproportionately large portion of its budget on rail lines and suburban bus sys-
tems that would primarily benefit white suburban commuters, while intentionally neglecting
inner-city and transit-dependent minority bus riders who relied on the city bus system. The law-
suit was triggered by the MTA’s decision to spend several hundred million dollars on a new rail
line, forgoing an opportunity to reduce overcrowding problems on city buses, while at the same
time increasing bus fares and eliminating monthly discount passes.” Labor/Community Strategy
v. Los Angeles County Metropolitan Transit Authority 99-56581 (9th Cir. 2001).

47. We have included city level fixed effects to capture cross-city differences in rail qual-
ity that are uniform at a point in time. However, our regressions do not capture any within city
variation in the quality and speed of rail transit.

David Luberoff
Cross-Out



billions of dollars, with a common goal of increasing transit ridership. At the
same time, transit ridership overall has fallen as residences and employment
have suburbanized, real incomes have risen and cars have gotten less expen-
sive. We provide new evidence that informs evaluation of whether the huge
costs associated with building and operating new rail transit lines is justified.

Many past studies of transit use have relied on aggregate data over time for
one or a few metropolitan areas. In contrast, we exploit detailed geocoded data
for the universe of cities that expanded their rail networks between 1970 and
2000 to garner estimates of the extent to which new rail lines induce com-
muters to leave their cars and to evaluate the associated welfare gains. A sim-
ple model predicts that the greatest increase in public transit use as a result of a
new rail commuting option occurs further from the CBD in areas where people
commute to the CBD primarily by car. Because of higher population density, a
new rail line will draw more new riders close to the CBD, but most of these are
likely to be former bus users. Bus to rail substitution does not increase an
area’s share of public transit commuters, but it may still represent large wel-
fare gains from reduced commute times.

Our empirical work confirms these predictions. While we find few cities
where new rail transit lines drew many new transit riders living near the
CDB, we find significant effects far from the CBD in ten of the sixteen cities
we investigate. Consistent with the conventional wisdom, we also find that,
overall, new rail lines have been more successful at drawing new riders in
denser, more centralized cities. Washington and Boston are standouts in
which new rail lines have been relatively successful at luring commuters out
of their cars. In contrast to the pollution and congestion reductions touted by
many rail transit proponents, we argue that the primary social benefit associ-
ated with new rail lines is that they may significantly reduce trip times.
Given that the majority of rail transit riders are former bus users, mode
switching to rail has the potential to represent large aggregate time savings.
Once again, Washington in particular stands out as a city in which com-
muters are significantly better off as a result of having the option of using
rail transit. While there are measurable welfare benefits of new rail lines in
other rail transit cities, they appear to be much smaller.
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