








Bay, Detroit, Cleveland, Cincinnati, and St.
Louis; 90-mile-per-hour lines from Chicago to
Carbondale and Quincy and from St. Louis to
Kansas City; and 79-mile-per-hour branches to
Port Huron, Grand Rapids/Holland, and
Omaha.12

The report estimated that it would cost
about $6.6 billion, or $2.1 million per mile, to
upgrade about 3,150 miles of track to the above
speed standards. About $1.1 billion more would
be used to purchase 63 train sets that would
cost between $450 and $500 million per year to
operate.13

With stops, the proposal called for run-
ning trains an average of about 74 miles per
hour, or about 40 to 45 percent faster than
current Amtrak speeds.14 The plan also called
for increasing the number of trains per day
on all routes by three to six times.15

In return for this $7.7 billion investment,
the report projects that the Midwest rail sys-
tem would carry about 13.6 million passen-
gers per year, or about four times what the
existing passenger rail system would carry.

The proposal also called for feeder buses
that would connect such places as Staples,
Minnesota; Sioux City, South Dakota; and
Louisville, Kentucky to the rail system, the
goal being to have 90 percent of the Midwest’s
population within an hour of a rail station or
a half hour of a feeder bus station.16 However,
the report did not estimate the costs of this
bus service.

Although the proposal calls for charging
fares of about 50 percent more than Amtrak’s
fares, it projects that many of the routes will
not be able to cover their operational expenses
until 2025. The report proposes to cover initial
operating losses with a 35-year federal loan
that would be repaid out of operating sur-
pluses after 2025.17 The initial capital costs
would have to be covered by federal and state
funds with no expectation that they would
ever be repaid out of passenger fares.18

Unlike the Florida and California plans
reviewed below, the Midwest plan is not
accompanied by a detailed environmental
analysis, so it is hard to state whether or not
the benefits of the rail lines justify the costs.

It is worth noting that Amtrak carries only a
tiny share of travel in these corridors, so a
quadrupling of Amtrak’s numbers will do lit-
tle to reduce driving or congestion.

For example, in 2007 Amtrak carried few-
er than 450,000 passengers on its trains in
the Chicago-Detroit-Port Huron corridor
(not all of whom went the entire distance).19

By comparison, the Michigan Department of
Transportation recorded 9 million vehicles
on the least-used segment of Interstate 94—
which parallels the Amtrak route—and four
to six times that many vehicles on more heav-
ily used segments.20 In the unlikely event that
every rail rider would otherwise have gone by
auto over the least-used segment of the route,
a quadrupling of rail ridership would take
only 9 percent of cars off of this segment.

Just how cost-effective is the Midwest rail
proposal? The total cost of $7.7 billion (includ-
ing trains) averages about $2.4 million per mile
of track. By coincidence, this is approximately
the cost per lane mile of building rural free-
ways. For example, the Ft. Bend (Texas)
Tollroad Authority recently completed a 6.2-
mile four-lane highway, including on- and off-
ramps, overpasses, and underpasses, for $60
million, or about 2.4 million per lane mile.21

The average Midwest corridor is about
350 miles, so it is generous to assume that the
average trip will be about 300 miles long. If
there are 13.5 million trips per year, that’s
about 4 billion passenger miles over 3,150
miles of track. That represents about 1.3 mil-
lion passenger miles per mile of track each
year, or about $1.85 of capital investment per
annual passenger mile.

By comparison, the average rural interstate
freeway in Iowa, Illinois, Indiana, Michigan, Min-
nesota, Missouri, Ohio, and Wisconsin moved
3.5millionpeopleper lanemile in2006,orabout
$0.68 of capital investment per annual passenger
mile.22 Thatmakeshighwayconstructionalmost
three times as cost effective as rail improvements.
In addition, properly tolled highways can pay for
themselves, while the Midwest rail initiative
requires billions in subsidies, making new high-
ways much more cost effective, from a taxpayer’s
point of view, than rail lines.
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The Florida High-Speed
Rail Proposal

Florida voters passed an amendment to
the state’s constitution in 2000 mandating
the construction of a high-speed rail system
capable of running trains faster than 120
miles per hour. In response, the Florida legis-
lature created a High-Speed Rail Authority in
2002. However, the 2000 ballot measure pro-
vided no funding for the system, and when
voters realized how expensive it might be,
they repealed the measure in 2004.23

Despite the 2004 vote, the state high-speed
rail authority continued to plan for an initial
92-mile rail line between Orlando and Tampa.
A 2005 environmental impact statement (EIS)
estimated that this line would cost between
$2.0 and $2.5 billion, or about $22 to $27 mil-
lion per mile.24 The line was projected to carry
about 4 million passengers a year. In the
unlikely event that all 4 million went the entire
92-mile route, the line would carry about 368
million passenger miles a year. That represents
a minimum capital investment of $5.40 per
annual passenger mile.

The EIS considered several different routes
and two different rail technologies: electric and
gas/turbine. Electric trains could achieve maxi-
mum speeds of 160 miles per hour, while gas/
turbine could only reach 125 miles per hour.
Because of intermediate stops, the electric
trains would only be five minutes faster (55 vs.
60 minutes) than gas turbine.25 The gas turbine
also cost less, so the state high-speed rail
authority selected it as the preferred alterna-
tive.26 The authority expected to contract out
actual operation of the rail line to a company
like Virgin Trains, a part of Richard Branson’s
Virgin business group, which operates passen-
ger trains in England and Scotland.27

Planners estimated that the rail line would
divert 11 percent of people who would other-
wise drive between Orlando and Tampa.28

Since most of the traffic on Interstate 4
between the two cities has other origins or des-
tinations, the train would remove only about 2
percent of cars from the least-busy segment of

I-4, and smaller shares from busier segments.29

Traffic on I-4 is growing by more than 2 per-
cent per year, so the rail line would provide, at
most, about one year’s worth of traffic relief.
As the EIS itself noted, the traffic “reduction
would not be sufficient to significantly
improve the LOS [levels of service] on I-4, as
many segments of the roadway would still be
over capacity.”30

The EIS also estimated that either the elec-
tric or turbine trains would produce more
nitrogen oxide pollution than the cars they
would take off the road. The gas turbine trains
in the preferred alternative would also pro-
duce more volatile organic compounds than
the cars they would take off the road.31

Further, planners calculated that operating
and maintaining gas turbine trains would
consume six times more energy, while main-
taining electric trains would consume three-
and-a-half times more energy, than would be
saved if the cars were taken off the road.32 The
EIS did not estimate the effects of the trains on
greenhouse gas production. Since greenhouse
gas emissions from fossil fuels are roughly
proportional to energy consumption, and
Florida gets more than 80 percent of its elec-
tricity from fossil fuels, either the turbine or
electrically powered rail line would produce far
more greenhouse gases than the cars it would
take off the road.

The EIS concluded that “the environmen-
tally preferred alternative is the No Build
Alternative” because it “would result in less
direct and indirect impact to the environ-
ment.”33 The state high-speed rail authority has
disbanded and the project is now mainly pro-
moted by the Florida Transportation Associ-
ation, which seems to be a consortium of con-
sultants (such as Wilbur Smith Associates),
contractors, and manufacturers (including
Fluor and Bombardier) that would profit from
rail construction.34

California High-Speed Rail

The California high-speed rail proposal is
the most ambitious government-endorsed
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plan in the United States. Not content with
either the FRA’s 110-mile-per-hour plan or
Florida’s 125-mile-per-hour turbine trains,
California is proposing 220-mile-per-hour elec-
tric trains, with service extending roughly 700
miles from Sacramento and San Francisco to
San Diego.

The California legislature created a high-
speed rail authority in 1996, and that author-
ity published what it called a business plan in
2000, followed by an environmental impact
statement in 2005. It has since published a
more specific EIS for the San Francisco Bay
Area segment of the line in 2008. To date, the
authority has spent nearly $58 million plan-
ning the project.35

The 2005 EIS estimated that “the costs
could range from $33 to $37 billion,” or about
$47 to $52 million per mile.36 That is twice the
per-mile cost of the Florida plan because of the
higher speeds, the electrical infrastructure,
and California’s more mountainous terrain.

The business plan projects that passenger
revenues will cover operating costs with
enough left over to repay a small portion of
the capital costs. The authority initially pro-
posed to pay for the remaining capital costs
with a quarter-cent sales tax.37 But the Cali-
fornia constitution requires a two-thirds
supermajority to impose tax increases, and few
thought this would be possible. So the author-
ity’s current plan calls for a combination of
federal, state, local, and private funds.

In 2004, the authority proposed to ask
voters to approve the sale of nearly $10 bil-
lion in general obligation bonds to fund part
of the project. Due to the state’s budget prob-
lems, this vote was postponed to 2006, and
then to 2008. California’s budgetary prob-
lems are far from solved, but high-speed rail
is on the ballot in November, 2008.38

Even if voters approve these bonds, com-
pletion of the high-speed rail depends on get-
ting additional funds from the federal gov-
ernment, private investors, and other sources.
The federal government has its own deficits
to deal with, and Congress does not have any
sort of high-speed rail fund. Yet the authori-
ty hopes Congress will match or even slightly

exceed the state’s investment in high-speed
rail.

Private funds are even more uncertain.
The authority hopes it can entice investors
into providing $5 to $7.5 billion—slightly
more than half the federal and state shares—
in exchange for a contract to operate the rail
system that would allow the private investors
to keep all operating revenues.39 This is a
“public-private partnership” in the sense that
the public puts up most of the money and
the private partners get all of the operating
profits. Of course, the private investors risk
losing their share of the capital cost, but once
built, if the rail lines end up losing money,
the state is likely to feel obligated to cover the
operating losses.

In terms of cost effectiveness, the California
high-speed rail system is estimated to carry
about 14.4 billion passenger miles per year.40 At
a minimum of $33 billion in capital invest-
ment, that represents about $2.30 of invest-
ment per annual passenger mile—well over
three times the cost of rural freeway lanes.

One cost that is rarely, if ever, mentioned by
promoters of passenger rail transportation is
that of reconstructing and rehabilitating rail
lines, which is needed about every 30 years.
This cost has come to haunt the transit agen-
cies that operate older urban rail systems
throughout the country. In 2002, the Wash-
ington Metropolitan Area Transit Authority
(WMATA) estimated that it needed $12.2 bil-
lion—roughly the original cost of constructing
Washington’s Metrorail system—to rehabili-
tate the system.41 There is no money available
to do this work, with the result that the system
is experiencing frequent breakdowns and ser-
vice delays.42

Rail transit systems in Chicago, New York,
and San Francisco also face fiscal crises. The
Chicago Transit Authority is reputedly “on the
verge of collapse,” as it needs $16 billion it does-
n’t have in order to rehabilitate its tracks and
trains.43 New York’s Metropolitan Transpor-
tation Authority has a $17 billion shortfall in its
funding for rail rehabilitation.44 Similarly, the
San Francisco BART system faces a $5.8 billion
shortfall to replace worn-out equipment.45
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California’s business plan and EIS are char-
acteristically silent on the question of who will
pay for future rehabilitation costs: the public
or the private investors that have (presumably)
profited from the lines. In fact, neither plan
even mentions that anyone will ever have to
pay such costs—as far as readers can tell, once
built, the rail lines and trains will last forever.

The 2005 EIS describes the benefits that
federal and state taxpayers can expect from
the $25 billion or more they will be asked to
pay for building this project. First, high-
speed rail will take an average of 3.8 percent
of cars off of the California highways that
parallel the rail routes.46 This means high-
speed rail will do little to relieve highway con-
gestion. If high-speed rail is not built, the EIS
projects that 45 segments of major highways
along the rail routes will be regularly con-
gested to “level of service F” (meaning stop-
and-go traffic); building rail will still leave 41
of those segments at level of service F.47

For comparison purposes, the EIS includes
an alternative that concentrates on building
more highways and expanding airports instead
of high-speed rail. This alternative, the author-
ity notes, would cost more than twice as much
as building high-speed rail.48 But it also does
more than five times as much to relieve traffic
congestion as the rail alternative: while the rail
alternative reduces congestion by 3.8 percent,
the highway-air alternative reduces congestion
by 20.6 percent.49

The EIS’s alternative plan is really a straw
man. It is designed to be unpopular due to its
expense, but the alternative does not provide
either a fair or realistic comparison. To be fair,
the authority could have developed a highway-
air alternative that cost the same as high-speed
rail to see how cost-effective rail is in compari-
son with highway and air improvements. To
be realistic, the EIS should have recognized
that, even if high-speed rail is built, California
will still need to spend tens of billions of dol-
lars to relieve highway congestion.

While high-speed rail does little to reduce
highway traffic, it decimates California’s in-
state airline service. The EIS projects that,
under its high-end rail ridership projections,

in-state air travel would decline by two-thirds.50

The EIS says that the rail service would have
only minor effects on connecting air travel—
people flying in and out of California and con-
necting to or from a local in-state destination—
but the airlines may not consider such service
to be economically viable after losing two-
thirds of their local customers.

High-speed rail has a negligible effect on
energy consumption. The EIS estimates that
construction of the high-speed rail lines will
consume more than 150 trillion BTUs of ener-
gy.51 But the energy saved in operations is sup-
posed to pay back this cost in just five years.52

The EIS’s energy analysis is flawed, how-
ever, by an assumption that autos and air-
planes will be as energy intensive in the
future as they are today.53 In fact, under the
Energy Independence and Security Act of
2007, cars on the road in 2020 will be 21 per-
cent more fuel-efficient than they are today,
and by 2030 they will be 33 percent more
fuel-efficient. If fuel prices remain high, these
projections may end up being conservative.

It is also reasonable to assume that air-
plane manufacturers will respond to high
fuel prices by making planes more energy-
efficient. Boeing, for example, promises that
its 787 plane will be 20 percent more fuel-
efficient than comparable planes are today.54

If autos and airplanes become, over the
life of the high-speed rail project, an average
of 20 percent more fuel-efficient than they
are today, then the payback period for high-
speed rail rises to 25 years. This payback peri-
od also crucially depends on high-speed rail
attracting the high number of riders that the
authority has estimated. If ridership is lower,
the payback period will be longer. And, since
rail lines require expensive and energy-inten-
sive reconstruction and rehabilitation about
every 30 years, it is quite possible that high-
speed rail will save no energy at all.

Steven Polzin, of the University of South
Florida’s Center for Urban Transportation
Research, points out that autos and buses have
relatively short life cycles, so they can readily
adapt to the need to save energy or reduce pol-
lution. “Modes where the vehicles and guide-
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ways are integrated systems”—meaning rail—
“may be far more difficult or expensive to
upgrade to newer, more efficient technologies,”
Polzin adds.55 In other words, while the U.S.
auto fleet completely turns over every 18 years
and so can quickly become more fuel-efficient,
builders of rail lines are stuck with whatever
technology they select for decades.

The EIS’s projections of other environmen-
tal benefits of high-speed rail are similarly
problematic. The EIS estimates, for example,
that rail will reduce California’s transporta-
tion-related air pollution, relative to the no-
build alternative, by 0.7 percent (for particu-
lates) to 1.5 percent (for nitrogen oxides), with
other pollutants in between. Unlike energy, this
does take into account improvements in pollu-
tion control technology. For example, the EIS
reported that in 1997, cars, planes, trains, and
electric utilities emitted more than 9,700 met-
ric tons of carbon monoxide. Under the no-
build alternative, the EIS projects that by 2020
the emissions will decline to 3,101 metric tons.
High-speed rail would further reduce carbon
monoxide emissions to 3,074 metric tons.

Note that modest improvements in relative-
ly low-cost pollution technologies are projected
to reduce carbon monoxide pollution by near-
ly 70 percent, despite the growth in population
and travel. By comparison, at a cost of at least
$33 to $37 billion, high-speed rail reduces car-
bon monoxide pollution by a mere 0.9 percent.
As a pollution-control device, high-speed rail is
spectacularly cost ineffective.

Similarly, the EIS projects that high-speed
rail would reduce greenhouse gas emissions by
1.4 percent. In this case, however, the EIS failed
to account for improvements in auto and air-
plane energy efficiency or for the possibility of
the widespread adoption of electric cars. For
example, by substituting plug-in hybrid elec-
tric cars for some of their regular cars and rely-
ing on electric charges for just 1.5 percent of
their driving, California drivers could reduce
greenhouse gas emissions more than high-
speed rail.

All of the benefits of California’s high-speed
rail plan depend on the rail authority’s opti-
mistic projections of 32 to 58 million riders per

year in 2020.56 By comparison, Amtrak’s
Boston-to-Washington, DC, corridor, which
has more people today than the California cor-
ridor is projected to house in 2020, carried just
10 million riders in 2007.57

The authority’s projection appears highly
unrealistic. On one hand, the California trains
are projected to travel faster than Amtrak’s
trains. But on the other hand, most of the peo-
ple in the California corridor are located at the
ends of the corridor, while the Northeast corri-
dor has tens of millions of people living in inter-
mediate metro areas, including Providence,
New York, Philadelphia, and Baltimore. High-
speed rail’s time advantage over air travel is
greatest for shorter trips, so the California cor-
ridor will have difficulty meeting, much less
greatly exceeding, the levels of ridership that are
present in the Northeast corridor.

A more realistic ridership assessment
would probably discourage any private party
from investing in the California project even if
it were promised 100 percent of the profits. In
short, it appears almost certain that California
high-speed rail will cost taxpayers tens of bil-
lions of dollars more than was promised and
will produce even fewer benefits than the tiny
amounts of congestion and pollution reduc-
tions projected in the EIS.

If voters approve the high-speed rail bonds
this November, the California High Speed Rail
Authority may decide to start building the line
even without federal or private matching
funds. Unfortunately, the $9 billion in the
bond measure that is dedicated to high-speed
rail is barely enough to build from San
Francisco to San Jose, with a little left over for
right-of-way purchases elsewhere. California
voters will then be confronted with the ques-
tion of whether they are satisfied with only a
50-mile-long high-speed rail line, or if they are
willing to spend another $30 to $50 billion to
complete the system.

High-Speed Rail in Japan

One way to see how well high-speed rail
might work in the United States is to exam-
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ine the experiences in other countries. The
natural place to start is Japan, which opened
the world’s first high-speed rail line, the 130-
mile-per-hour Shinkansen (or bullet trains), in
1964. Newer trains go as fast as 185 miles per
hour. These trains had a significant impact
on Japan’s national prestige, yet they did lit-
tle to stop the growth of automobile traffic.

In 1950, railroads were practically the only
mechanized way of getting around Japan and
accounted for more than 92 percent of all pas-
senger travel, with most of the rest being bus
travel. By 1960, when construction began on
the Shinkansen, autos still accounted for less
than 5 percent of Japanese travel, whereas rails
made up 77 percent. But auto driving greatly
accelerated after the Shinkansen opened,
whereas the growth in train travel slowed and,
after 1975, leveled off (see Figure 1).58

The state-owned Japanese National Rail-
ways had earned a profit every year since it had
been formed in 1949. But it went into the red
after the Shinkansen opened. Raising fares to

cover its costs only accelerated the loss in pas-
sengers to highway and air travel. On top of
that, it was pressured by politicians from cities
not on the Shinkansen line to extend high-
speed rail service to their prefectures, which
only added to the company’s debt and annual
losses.59

By 1987, expansion of bullet-train service
had increased Japanese National Railways’
debt to more than $200 billion. Facing a
financial crisis, the government absorbed the
debt and privatized the railway. Today, pri-
vate operators earn a profit running the
Shinkansen and other Japanese trains, but
they do not have to repay the capital costs—
and further capital expansions of high-speed
rail service continue to receive extensive gov-
ernment subsidies.60

Privatization may have boosted ridership
in the late 1980s, but it leveled off again after
1990. Meanwhile, driving continued to grow
rapidly and surpassed rail as the predomi-
nant form of passenger travel around 1977.
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Figure 1
Japanese Passenger Transport

Source: Japan Ministry of Transport.
Note: Auto driving took off in 1965, right after the first Japanese bullet train began operating. When light-motor vehi-
cles are counted, autos today move 60 percent of Japanese passenger travel, whereas trains move only 29 percent.
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Due to a recession and high fuel prices,
auto driving in Japan has declined since
1999. Rail travel made up for only a small
portion of this decline. The rest has been
made up for by the rapid growth in motor-
bikes and light motor vehicles, a special class of
Japanese autos with engines smaller than 660
cubic centimeters (about 40 cubic inches). In
other words, even in the face of high fuel
prices, the Japanese continue to rely primari-
ly on personal motorized transport rather
than high-speed trains or other forms of
mass transportation.

As of 2007, trains carry 29 percent of pas-
senger travel whereas autos, including light
motor vehicles, carry 60 percent. The remain-
der is about equally divided between bus and
domestic air.

The tracks for Japan’s high-speed trains are
a different width (gauge) than for its conven-
tional trains, so there is no question of high-
speed passenger trains interfering with freight
traffic. Yet rails carry only about 4 percent of
Japanese freight. Highways carry 60 percent
and coastal shipping carries 36 percent.

High-Speed Rail in Europe

Europe’s experience with high-speed rail is
even more instructive. Italy introduced the
high-speed train to Europe with its 160-mile-
per-hour Direttissima between Rome and
Florence in 1978. France followed with the
Paris-Lyon train à grande vitesse (TGV) of the
same speed in 1981. Germany and other
countries followed a few years later.

Since then, France has been the European
leader of the high-speed rail movement. French
trains now carry 54 percent of Europe’s high-
speed rail passenger-kilometers, followed by
Germany at 26 percent, and Italy at 10 percent.
No other country carries even 5 percent of
Europe’s high-speed rail travelers.

Today’s French rail lines operate as fast as
185 miles per hour and extend into Belgium,
Germany, Italy, and—through the Channel tun-
nel—Great Britain. Other European nations—
including Austria, Finland, Norway, Portugal,

Russia, Spain, and Sweden—have some form of
high-speed rail, though most of these trains are
only in the 125–135 mile-per-hour range.

When operating at high speeds, the TGVs
run on dedicated tracks. But TGVs also operate
on conventional tracks at normal speeds. In
fact, while TGVs may be seen throughout
France, they only operate at high speeds be-
tween Paris and a few other cities, including
Marseille, Le Mans, St. Pierre des Corps, Lon-
don, and Brussels. Similarly, Germany’s high-
speed Inter-City Express (ICE) trains operate at
their highest speeds of about 200 miles per
hour only on selected routes, such as Berlin-
Hamburg and Munich-Augsburg, and run at
lower speeds (but still above 125 miles per hour)
on other routes and at conventional speeds
(below 125 miles per hour) on still other routes.

While high-speed rail is convenient for
tourists who want to travel through Europe
without the expense of renting a car, it has
done little to change European travel habits.
In 1980, intercity rail accounted for 8.2 percent
of passenger travel in the EU-15 (the 15 coun-
tries that were members of the European
Union as of 2000). By 2000, intercity rail had
declined to 6.3 percent. Auto driving gained
almost exactly the same market share that rails
lost in this time period, growing from 76.4 to
78.3 percent. This is a coincidence, as the real
challenge to high-speed rail has come from
low-cost airlines. Thanks to Europe’s “open
skies” policies, domestic air travel increased
from 2.5 percent of travel in 1980 to 5.8 per-
cent in 2000. Intercity buses and urban transit
both lost shares.61

Rail has continued to lose importance since
2000. In the EU-25 (the 25 members in the
European Union as of 2005), rail’s share of trav-
el declined from 6.2 percent in 2000 to 5.8 per-
cent in 2004, while air’s share increased from 7.7
to 8.0 percent and autos’ share (including
motorcycles) increased from 75.5 to 76.0 per-
cent.62 At best, high-speed rail has slowed the
decline of rail’s importance in passenger travel.

Because of the prominence of high-speed
rail in France and Germany, rail has a higher
share of passenger travel in those countries
than in the rest of Europe. But this is at the
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expense of bus travel; the automobile’s share
of travel in both France and Germany is high-
er than in the rest of Europe.63

Rail’s declining importance in Europe has
come about despite onerous taxes on driving
and huge subsidies to rail transportation.
European nations impose 300 to 400 percent
taxes on motor fuel, and much of the revenue
is effectively transferred to rail subsidies.

“Rail is heavily subsidized,” says University of
PariseconomistRémyPrud’Homme.“Userspay
about half the total cost of providing the ser-
vice.” Prud’Homme estimates that rail service in
the EU-15 receives about 68 billion euros—or
about $100 billion—of subsidies each year.64

Nor has the introduction of new high-
speed rail service helped relieve highway con-
gestion. “Not a single high-speed track built to
date has had any perceptible impact on the

road traffic carried by parallel motorways,”
says Ari Vatanen, a member of the European
Parliament, in his summary of a 2005 confer-
ence on European transport.65 However, the
introduction of subsidized high-speed rail has
caused some airlines to end service that paral-
lels rail routes.66

Europe’s passenger travel mix is not much
different from that of the United States (Table
2). European intercity rail carries a 5.7 percent
larger share of the travel market than Amtrak.
But it is not even clear that this is the result of
the massive subsidies Europe is pouring into
high-speed rail, since this percentage is steadi-
ly declining. European planners predict that
rail and bus’s combined share will continue to
decline between now and 2030.67

On the other hand, Europe’s emphasis on
using rails for moving passengers has had a
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Table 2
Passenger Travel Mix in 2004

EU-25 (%) United States (%)

Air 8.0 10.9
Auto 76.0 85.3
Bus 8.3 3.2
Intercity rail 5.8 0.1
Urban rail 1.2 0.5

Source: National Transportation Statistics (Washington: Bureau of Transportation Statistics, 2008), Table 1-37;
Panorama of Transport (Brussels: European Commission, 2007), p. 102.
Note: Auto includes motorcycles; bus includes both intercity and urban buses.

Table 3
Freight Travel Mix in 2004

EU-25 (%) United States (%)

Air 0.1 0.4
Highway 72.5 28.7
Rail 16.5 36.8
Pipeline 5.5 20.5
Waterway 5.4 13.6

Source: National Transportation Statistics (Washington: Bureau of Transportation Statistics, 2008), Table 1-46b;
Panorama of Transport (Brussels: European Commission, 2007), p. 69.
Note: Water includes inland waterways but not ocean shipping.
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profound effect on the movement of freight.
While a little more than one-fourth of U.S.
freight goes on the highway and more than a
third goes by rail, nearly three-fourths of
European freight goes on the road and just a
sixth goes by rail (Table 3). Moreover, rail’s
share of freight movement is declining in
Europe, but increasing in the United States.

Rail’s poor performance at carrying freight
in both Japan and Europe suggests that a
country or region can use its rail system for
passenger or freight, but not both. Spending
$100 billion a year on passenger rail might get
a small percentage of cars off the road—but
one possible consequence is to greatly increase
the number of trucks on the road.

High-Speed Risks

Japanese and European cities are much
denser than American cities, and most of them
are served by much denser transit systems that
rail passengers can rely on when they get to
their destinations. If high-speed rail cannot
capture or even maintain rail’s share of passen-
ger travel from the automobile in Europe and
Japan, how can it work in the United States?
High-speed rail must be considered highly
risky.

A recent oversight report on the California
high-speed rail project from that state’s Senate
Transportation Committee pointed to many
specific risks of high-speed rail, including fore-
casting, rights-of-way, and safety risks.68 Unlike
running a bus system or even an airline, build-
ing a rail line requires accurate long-range fore-
casting. Planning and construction can take
many years, and the service life of the rail line is
measured in decades. A seemingly minor fore-
casting error can turn what appears to be a pro-
ductive asset into an expensive white elephant.

The most obvious forecasting issue is cost.
All of the cost estimates for the Midwest,
Florida, and California rail projects were made
before 2005. Since then, the prices of steel,
concrete, and energy have risen dramatically.
As a result, it is likely that projected costs need
to be adjusted upwards by 50 percent or more.

Denver’s 120-mile FasTracks rail project,
which was planned at the same time as the
Florida and California high-speed rail projects,
is now estimated to cost 68 percent more than
was projected in 2004.69 This is not unusual:
according to a 2006 study by researchers at
Northeastern University, U.S. rail transit costs
average 40 percent more than their original
approved budgets.70

The other forecasting problem, of course,
has to do with ridership and other benefits.
Danish planning professor Bent Flyvbjerg
notes that U.S. rail projects typically overesti-
mated ridership by an average of 100 per-
cent.71 He also notes that “rail forecasts are
substantially more inaccurate and biased than
road forecasts.”72

Some of the questionable assumptions
made in the Florida and California estimates
of future ridership and other benefits include
the following:

1. Cars and planes will not become
more fuel-efficient in the future.

2. Airports will not become more effi-
cient at moving people.

3. Cars that use alternative fuels will
not become feasible or popular.

4. Downtowns will remain or be re-
stored as preeminent job centers.

5. No new technologies will help re-
duce highway congestion.

6. People will want to go where the
trains go.

Assumptions 1 and 4 are clearly wrong: as
previously noted, cars are likely to be at least
33 percent more fuel-efficient by 2030, and
downtowns have been losing their impor-
tance as job centers since at least 1950. Many
of the other assumptions are also likely to be
wrong. Any forecasts of high-speed rail rider-
ship, energy savings, and other benefits based
on these assumptions are likely to be greatly
overestimated.

The last assumption—that people will want
to go where the trains go—may be the riskiest of
all. While many people travel between, say, San
Francisco and Los Angeles, that does not mean
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that they travel from downtown to downtown,
which will be the areas served by rail. Jobs and
people are spread throughout modern cities in
a fine-grained pattern. As economist William
Bogart observes, only about 10 to 15 percent of
metropolitan jobs are located in central city
downtowns. In Los Angeles, it’s less than 5 per-
cent. Even when the suburban downtown areas
are counted—only a small fraction of which
would be served by high-speed rail—the total is
still only 30 to 40 percent.73 That means most
people will rarely, if ever, find high-speed rail to
be convenient.

This is particularly apparent with China’s
Shanghai magnetic levitation (maglev) train,
which travels 19 miles between Pudong Airport
and downtown Shanghai. Reaching speeds of
nearly 270 miles per hour, it is the fastest regu-
larly scheduled train in the world. Yet ridership
is well below expectations; rarely are more than
one out of four seats filled. When the New York
Times asked air travelers why they don’t use the
train, they say it doesn’t go where they want to
go. “It may take longer, but the taxi is more con-
venient,” says one. “Once you get to the train sta-
tion, I’d just have to get a taxi there,” says anoth-
er, “and I don’t want to change cars again.”74

Unlike bus or airline routes, rail is extreme-
ly costly to reroute in response to changing
travel patterns. This has led many rail transit
agencies to become land-use czars, demanding
that developers build high-density projects
near their rail stations and discouraging low-
density jobs and housing elsewhere. Such poli-
cies intrude on people’s property rights, make
housing less affordable, and create unfriendly
business environments.75

The January 2008 oversight report from
the California senate committee pointed to a
risky assumption that the California High-
Speed Rail Authority would be able to build
high-speed lines in the rights-of-way owned by
private railroads such as BNSF and Union
Pacific.76 The questionability of this assump-
tion was confirmed by a May 2008 letter from
the Union Pacific Railroad to the High-Speed
Rail Authority explicitly denying the authority
the right to use any of its right-of-way.

“Union Pacific has carefully evaluated

CHSA’s project,” says the letter, and “does not
feel it is in Union Pacific’s best interest to have
any proposed alignment located on Union
Pacific rights-of-way. Therefore, as your pro-
ject moves forward with its final design, it is
our request that you do so in such a way as to
not require the use of Union Pacific operating
rights-of-way or interfere with Union Pacific
operations.”77

One reason why the freight railroads may not
want high-speed rail in their rights-of-way is safe-
ty. The California High-Speed Rail Authority
presumed that it would use European-style rail
equipment, which is very lightweight, in order to
save energy. European and Japanese rail safety is
based on an accident avoidance standard, that is,
everything is very highly engineered to prevent
accidents. This standard has worked well: there
has only been one fatal high-speed rail accident,
which turned out to be due to poorly engineered
wheels. However, partly because of the light-
weight equipment, that accident caused the
deaths of more than 100 people.78

In contrast, American safety standards are
based on accident survivability. This means Ameri-
can rail equipment is much heavier than foreign
high-speed trains. The California senate over-
sight report worried that this would create a reg-
ulatory problem: the Federal Railroad Admini-
stration would refuse to allow the use of the
lightweight trains that the California High-
Speed Rail Authority had in mind.79 But mixing
American and European trains in the same
rights-of-way, even if not on the same tracks,
would also create a special liability problem for
the railroads, as a derailment of a heavy Ameri-
can train could easily kill many people on an
adjacent lightweight high-speed train. Indeed,
many of the graphics on California’s official
high-speed rail website show high-speed trains
passing just a few feet away from standard
freight and passenger trains.80

Incremental Improvements
vs. Megaprojects

There is an important qualitative differ-
ence between the Midwest rail plan and the
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California and Florida projects. The Midwest
rail initiative uses off-the-shelf equipment
and can be applied incrementally: one line at
a time; one mile at a time; even one grade
crossing at a time. Every little improvement
will produce some benefit, making rail travel
a little speedier, safer, or more convenient.

In contrast, the California and Florida pro-
posals are megaprojects. This means, to a large
degree, they can only be done as a whole. It will
do little good to build a high-speed rail line
halfway from Orlando to Tampa, or from
Stockton to Merced with no connections to
San Jose, San Francisco, or Los Angeles.

Incremental projects and megaprojects
each have their own dangers and pitfalls. The
problems with megaprojects have been well
described by Bent Flyvbjerg and his colleagues
in their book, Megaprojects and Risk.81 Large pro-
jects take years to implement and thus require
long-term forecasting of costs, demand, and
other benefits. The people doing the forecast-
ing too often become advocates for the project
and thus fall prey to optimism bias—the system-
atic tendency to be overly optimistic about the
benefits and costs—and strategic misrepresenta-
tion—the tendency to distort or misstate facts in
order to promote the project.

One example of optimism bias in the
California high-speed rail plan is in the use, or
misuse, of sensitivity analyses. Long-term plans
are necessarily based on many assumptions,
and sensitivity analyses can determine how cru-
cial those assumptions are. To do the analysis,
one of the variables is changed and the forecast
is recalculated. A significantly different result is
a signal that the planners need to obtain more
reliable data regarding that variable.

The California High-Speed Rail Authority
conducted a sensitivity analysis for its rider-
ship and revenue forecasts. For the analysis, it
assumed that all of the assumptions it had
made for its forecasts were as cautious as pos-
sible. When it made any of the assumptions
more liberal, the result was naturally an
increase in the forecast ridership and revenues.
The authority never considered the possibility
that any of its assumptions should be made
more conservative, which would have reduced

the ridership and revenue forecasts.82 If, con-
trary to the plan’s assumption, automobiles
become more fuel-efficient—and thus, less
expensive to drive—ridership is likely to be low-
er than projected.

Many examples of strategic misrepresenta-
tion in the California high-speed rail proposal
have been mentioned above: the emphasis on
the fact that the highway-airport straw-man
alternative described in the EIS costs twice as
much as the rail alternative, while barely men-
tioning that it also produces five times the
benefits; using the “high” ridership projec-
tions in the energy analysis; and the assump-
tion that future cars and planes will be no
more energy-efficient than they are today.

Denver’s “FasTracks” rail plan illustrates
the dangers of megaprojects. This plan called
for connecting Denver to its suburbs with six
new rail lines. Suburban officials worried that,
if the rail lines were built sequentially, cost
overruns would delay or make impossible the
completion of every line. So that no suburb
would have to go without its rail connection,
they insisted that the lines all be built simulta-
neously. To gain popular support, the transit
agency promised it could build the project on
time and on budget.

The project was approved in 2004 at a pro-
jected cost of $4.7 billion. Since then, the esti-
mated cost has risen by 68 percent to $7.9 bil-
lion. The sales taxes that were supposed to pay
for the project are now projected to fall short of
expectations by $2.8 billion.83 Instead of com-
pleting all the rail lines by 2017, as promised,
the regional transit district now says comple-
tion may be delayed until 2034.84 In the mean-
time, important but low-cost transportation
improvements, such as traffic signal coordina-
tion, go unfunded because most of the region’s
transportation funds are tied up in a project
that will not see a single wheel turn for many
years, if ever.

The problems associated with incremental
projects are subtler but no less real. Although
total costs may be high, the incremental costs
are low, so government agencies can spend
money with little public scrutiny. The major
document describing the Midwest program,
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Midwest Regional Rail System: Executive Report,
does not even bother to describe any benefits
of rail.85 The website of the Midwest High
Speed Rail Association claims that rail is effi-
cient and clean, but offers little evidence that
this is true.86 Considering that the detailed
analysis for the Florida project found that the
opposite is true, there is little reason to take
such statements on faith.

In contrast to Denver’s 120-mile FasTracks
plan, Seattle’s Link light rail might be consid-
ered an incremental plan. When it was ap-
proved by voters in 1996, the 21-mile project was
supposed to cost $1.7 billion.87 By 2001, the pro-
ject had shrunk to 14 miles with a projected cost
of $2.1 billion.88 By 2007, the uncompleted pro-
ject was estimated to cost $2.4 billion, meaning
the cost per mile had more than doubled.89

At first glance, the way to prevent over-
spending on either megaprojects or incre-
mental projects is to require rigorous analy-
ses and testing of claimed benefits and
projected costs. Performance standards ques-
tions that might be asked include

• Are the proposed rail lines cost-effective at
moving people, relative to other trans-
portation investments? This paper sug-
gests that the three projects discussed
above are not. While dollar of capital
investment per annual passenger mile is a
crude measure of cost-effectiveness, it is
easily calculated with available data. Rural
freeway lanes cost $0.68 per annual passen-
ger mile, while Midwest rail costs $1.85,
California high-speed rail costs $2.30, and
Tampa-Orlando rail costs $5.40 per annu-
al passenger mile.
• Are the proposed rail lines cost-effective

at saving people’s time, relative to other
investments? Since rail lines are poten-
tially faster than highways, the time saved
may be worth the added cost per annual
passenger mile. But then the comparison
needs to be made with flying, and it is
possible that alternatives, such as stream-
lined airport security systems, could save
as much time for far less money.

• Are the proposed rail lines cost-effective

at saving energy, reducing air pollution,
and achieving other environmental and
social goals? The EIS for the Florida
project frankly admits that it is not,
while the California project produces
relatively insignificant environmental
benefits at a very high cost.

The problem with the performance-stan-
dards approach is that the political momen-
tum behind multi-billion-dollar projects is
often enough to override even an accurate
analysis that shows that the costs will exceed
the benefits. The real beneficiaries in such
projects are not the people who will eventual-
ly ride the trains, but the companies that will
design and build them. These companies are
obviously willing to spend hundreds of thou-
sands of dollars in order to earn the tens of
millions of dollars in profits that are likely to
be involved in such projects.

For example, when Denver’s FasTracks rail
plan was on the ballot in 2004, Siemens
Transportation, which makes light-rail cars,
contributed more than $100,000 to the elec-
tion campaign. It also contributed money to
the campaigns of transit agency board mem-
bers and other elected officials who supported
rail construction.90 In return, Denver’s transit
board gave Siemens a $187-million, no-bid
contract for light-rail cars, one of the largest
contracts for light-rail equipment ever.91

This political momentum becomes even
stronger after the first rail lines are built. No
matter how poorly those lines perform, the
consultants that designed them and the con-
tractors that built them have a powerful
incentive to promote more lines in order to
keep the tax dollars flowing. Rail construc-
tion becomes an end in itself, no matter what
the cost to taxpayers and no matter how neg-
ligible the benefits to users.

The Ultimate Performance
Standard

The only way to make sure that the bene-
fits of high-speed rail and other transporta-
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tion projects exceed the costs is to build them
without tax subsidies. If private parties are
not willing to put up their own money to
build such facilities with the expectation of
earning a profit, why should the public sur-
render their tax dollars with the expectation
of earning a loss?

One oft-given answer is that rail is more
environmentally friendly than autos and high-
ways. But this is not supported by the facts.
Not only does rail use as much energy and
emit as much of most pollutants as autos, it is
extremely land intensive. Forget about claims
that one rail line can move as many people as
an eight-lane freeway. In actual practice, very
few rail lines come close to moving as many
people as even one freeway lane. If moving the
maximum number of people is the goal, an
exclusive bus lane packed with 10 to 20 buses
per minute can move far more people than
just about any rail line.

Another answer is that the United States
has subsidized highways for many years, so
rail needs subsidies to catch up. But subsidies
to highways have actually been very minor—
around one-half to one penny per passenger
mile.92 By comparison, subsidies to Amtrak
are around 22 cents per passenger mile and
subsidies to public transit are around 61
cents per passenger mile.93

When considering megaprojects like high-
speed rail, it is useful to consider the experi-
ence of one megaproject that was successful:
the Interstate Highway System. Interstate
highways make up only 2 percent of rural lane
miles and less than 4 percent of urban lane
miles, yet they carry 25 percent of both rural
and urban auto travel.94 Because they are some
of the safest roads in America, and they attract
traffic away from other roads, they have great-
ly contributed to the 70 percent reduction in
highway fatality rates, per billion vehicle miles,
since 1960.95

The key to the success of the Interstate
Highway System is that it was built entirely
from user fees, mainly federal and state gaso-
line taxes. Gas taxes are not the most efficient
user fee, but like all user fees they impose a
discipline on those who collect and spend the

money: if they fail to build facilities that peo-
ple will use, they will receive little or no user
fees. In contrast, when transportation facili-
ties are funded out of tax dollars, the taxes
keep rolling in no matter how much the
money is wasted.

Funding transportation out of user fees
thus becomes the most effective possible per-
formance standard. Direct user fees, such as
tolls and transit fares, are more effective than
indirect fees, such as gas taxes. But any user
fees at all are more effective than general tax-
es, which merely encourage pork-barreling
and wasteful spending.

If any high-speed rail lines can meet the
user-fee test in the United States, they will
certainly make an interesting and useful con-
tribution to the nation’s transportation sys-
tem. But taxpayers should not be asked to bet
billions of dollars that high-speed rail will
become anything more than heavily subsi-
dized operations that are used by a small
minority of people at everyone else’s expense.
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