
High-Speed Rail Is Not “Interstate 2.0”
by Randal O’Toole

Randal O’Toole is a senior fellow with the Cato Institute and author of  The Best-Laid Plans: How Government
Planning Harms Your Quality of Life, Your Pocketbook, and Your Future.

No. 113

The administration has likened President
Obama's high-speed rail plan to President
Eisenhower's Interstate Highway System. Yet
there are crucial differences between interstate
highways and high-speed rail.

First, before Congress approved the Interstate
Highway System, it had a good idea how much it
would cost. In contrast, Congress approved $8
billion for high-speed rail without knowing the
total cost, which is likely to be at least $90 billion.

Second, highway users paid for interstate
highways, whereas high-speed rail will be almost
entirely subsidized by general taxpayers who will
rarely use it.

Third, interstate highways connect all 48 con-
tiguous states and major metropolitan areas. The
FRA's high-speed rail plan consists of six uncon-
nected networks that reach only 33 states and less

than two-thirds of the nation's 100 largest urban
areas.

Fourth, the average American traveled 4,000
miles on interstates in 2007. High-speed rail pro-
ponents optimistically estimate that the average
American would ride the FRA's high-speed rail
system less than 60 miles per year.

Finally, interstate highways improved social
welfare by increasing highway safety. In contrast,
far from saving energy and reducing pollution,
high-speed rail would actually increase energy
consumption and greenhouse gas emissions.

For all these reasons, the United States gov-
ernment should not fund high-speed rail. The $8
billion in high-speed rail stimulus funds should
be invested in safety improvements, not in new
trains and new routes that will add to future tax-
payer obligations.
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Introduction

When President Obama announced his
vision for high-speed rail in the United States,
the White House stated that the plan “mirrors
that of President Eisenhower, the father of the
Interstate Highway System, which revolution-
ized the way Americans traveled.”1 A former
Federal Railroad Administration official called
the plan “Interstate 2.0.”2

Yet there are several crucial differences be-
tween high-speed rail and the Interstate High-
way System. Most importantly, before Con-
gress approved the legislation that created the
Interstate Highway System in 1956, it had a
good idea of how much the roads would cost,
how the country would pay for them, and who
they would serve. In contrast, neither President
Obama nor the FRA have ever offered any esti-
mates of how much their high-speed rail plan
would cost, how it would be financed, or who
would ride the trains.

A close look at the data reveal that high-
speed rail would not be a revolution but more
of a counterrevolution: a step backwards to a
time when only the wealthy had mobility and
when low- and middle-class people worked
hard to keep the wealthy mobile. For the mobil-
ity and other benefits it would produce, high-
speed rail would be many times more expensive
than the interstates. And while the vast majori-
ty of Americans use the interstates, use of high-
speed rail would be confined to a few elites.

The Cost of High-Speed Rail

Although the Federal Railroad Administra-
tion has not released any estimates of the cost of
high-speed rail, several states have. Cost assess-
ments must recognize that the FRA is actually
proposing two very different technologies.

In most of the country, the vision calls for
“moderate-speed rail,” that is, upgrading
existing freight lines to allow passenger trains
to run up to 110 mph. These would be con-
ventional Amtrak trains powered largely by
conventional diesel locomotives. 

In 2004, the Midwest Regional Rail Initiative,
a consortium of state departments of trans-
portation, estimated that upgrading existing
tracks to 110-mph standards would cost an
average of $2.4 million per mile.3 (All of these
costs include locomotives, rail cars, and stations,
as well as new tracks or upgrades to existing
tracks.) Adjusting this amount to allow for in-
creases in construction costs since 2004 results
in an average cost of $3.5 million per mile.4

The entire FRA plan calls for about 8,500
miles of moderate- and high-speed rail routes
in the United States. At $3.5 million per mile,
this would cost nearly $30 billion. The $8 bil-
lion that Congress has already approved and
$5 billion that the administration has
requested over the next five years would not
pay for even half of this.

In California and possibly Florida, howev-
er, the FRA plan calls for building entirely new
tracks suitable for operating trains faster than
120 miles per hour. In 2005, the Florida High
Speed Rail Authority estimated that construc-
tion of a rail line powered by gas-turbine loco-
motives would cost between $22 million and
$27 million per mile.5 Using the midpoint of
this range and adjusting for increases in con-
struction costs since 2005 brings the average
cost to $31 million per mile. At this price, the
entire FRA corridor from Tampa to Miami via
Orlando would cost $11.1 billion.

In 2008, the California High-Speed Rail
Authority estimated that a 490-mile initial seg-
ment from San Francisco to Anaheim would
cost $33 billion, or about $67 million a mile.6

California is proposing to run trains at higher
speeds than Florida was considering (220 mph
vs. 125 mph), but the main differences in costs
are due to California’s more mountainous ter-
rain and the infrastructure needed to electrify
the trains. At this price, California’s San
Francisco–Anaheim line, with branches to
Sacramento, Riverside, and San Diego, would
cost $52 billion.

The entire FRA plan, then, would cost
about $90 billion. On a per-mile basis, this
cost is greater than the 46,800-mile Interstate
Highway System, which cost about $425 bil-
lion in 2008 dollars.7 While true high-speed
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rail would cost between $31 and $67 million
per mile, the interstates cost less than $10 mil-
lion per mile. While the average cost of moder-
ate-speed rail would be $3.5 million per mile,
the interstates cost just $2 million per lane
mile.8

If Congress and the states manage to find
$90 billion to build the FRA system, the costs
are unlikely to stop there. The system contains
important gaps, including Dallas-Houston,
Jacksonville-Orlando, and Los Angeles–Las
Vegas. None of the Rocky Mountain states are
included, but Colorado’s Rocky Mountain
Rail Authority is promoting high-speed rail
there. Since well over half of the $90 billion
cost of the FRA plan is for California, which
has less than 10 percent of the route miles,
elected officials in other states are likely to
demand that they get true high-speed rail, too.

One lesson that can be learned from Japan’s
high-speed rail system is that a politically dri-
ven transportation system ends up building far
more than is economically rational. Japan’s
first high-speed rail line, from Tokyo to Osaka,
actually made money because it connected
Japan’s three largest metropolitan areas, which
had a combined population of more than 40
million people when the route opened in the
mid-1960s (and more than 60 million today).9

But Japanese politicians pressured the govern-
ment-owned, but profitable, Japanese National
Railways to build more lines into remote loca-
tions. 

By 1987, the Japanese National Railways
had debts of $350 billion (adjusted for infla-
tion).10 By comparison, General Motors’ debt
when it went bankrupt was only $35 billion.11

The Japanese government absorbed the debt,
privatized the railroad, and sold the high-speed
lines to private companies for less than half a
penny for every dollar spent to build them,
even without adjusting for inflation.12 Since
then, Japan has continued to build high-speed
rail and lease the lines to private railroads at
rates that will never recover the construction
costs.13 The subsidy to new construction in
2008 alone was almost $30 billion.14

This suggests that high-speed rail is an
expensive slippery slope that is hard to exit. If

Texas, the Midwest, Colorado, and other
states demand true high-speed rail, the same
as California, the total cost of the rail system
could exceed $550 billion.15

The Financial Plan

When Congress created the Interstate
Highway System, it debated whether it should
pay for highways using tolls or taxes on gaso-
line, tires, trucks, and autos.16 While the latter
was selected, everyone agreed that users, not
general taxpayers, would pay the cost. In fact,
gasoline taxes and other user fees covered 100
percent of the cost of the Interstate Highway
System.

In contrast, no one expects that high-speed
rail fares would come close to paying for the
costs of building and operating the rail lines.
The California High-Speed Rail Authority
anticipates that fares would exceed the costs of
operating its rail line by enough to cover 19 to
22 percent of the capital costs.17 But this is
based on an extremely optimistic projection
that the lines would attract more than three
times as many riders as Amtrak currently car-
ries in its Boston-to-Washington corridor,
even though the Amtrak corridor has more
people than the California corridor is project-
ed to have when the trains are in service.18

The Midwest Regional Rail Initiative esti-
mates that its moderate-speed trains would
eventually—though not right away—earn
enough revenue to pay for their operating
costs, but not enough to pay any part of the
capital costs.19 Like the California plan, the
Midwest plan optimistically projects that
increasing top speeds from 79 to 110 mph—
which means increasing average speeds from
about 45 to about 65 mph—would attract
four times as many riders as Amtrak current-
ly carries on these routes.

In actual practice, Amtrak fares cover oper-
ating costs only on its premium-priced high-
speed Acela trains between Washington and
Boston. Other Boston-to-Washington trains
lost more than $11 per passenger in 2001, and
the Boston-to-Washington corridor as a whole
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lost $2 per passenger. In that same year, 110-
mph trains in other Amtrak corridors lost
between $8 and $72 per passenger.20 This sug-
gests that California’s high-speed trains might
come close to covering their operating costs,
but moderate-speed trains in other parts of
the country are not likely to do so.

In short, while the Interstate Highway
System was paid for out of user fees, all or
nearly all of the capital costs and at least some
of the operating costs of the FRA rail system
would have to be covered out of general tax
dollars. The fact that user fees are not going to
cover these costs is a strong indication that the
system is unnecessary and wasteful.

How Many Would Ride?

As noted by the Obama White House, the
Interstate Highway System truly did revolu-
tionize American travel. Before the interstates,
Americans were already using automobiles for
more than 70 percent of their travel. But the
interstates allowed that travel to be faster,
safer, and more wide-reaching.

In 1956, the year Congress passed the law
funding the interstates, Americans drove
about 3,700 miles per capita. By 2004, driving
exceeded 10,000 miles per capita for the first
time.21 Today, the interstates alone carry more
than one trillion passenger miles of travel per
year, which is more than 24 percent of all dri-
ving and more than 20 percent of all passenger
travel.22 Highway fatality rates dropped from
60 per billion miles of driving in 1956 to less
than 14 per billion in 2007, partly because the
interstates are so much safer than other high-
ways.23

The interstates also carry half of all heavy
truck traffic, which means they move about 16
percent of all freight shipped in the United
States.24 In 2007, the average American trav-
eled 4,000 miles and shipped 2,000 ton-miles
of freight over the interstates.25

One reason why the interstates are so heav-
ily used is that they go so many places. As of
2007, interstates directly served all 50 states
and more than 330 of the nation’s 440 urban

areas of more than 50,000 people—not to men-
tion thousands of smaller cities and towns.
This means that well over two out of three
Americans live and work within a few minutes’
drive of an interstate freeway.26

In contrast, when combined with the
existing Boston-to-Washington corridor, the
FRA high-speed rail plan would reach only 33
states. Trains would stop in only 65 of the
nation’s 100 largest urban areas. For most
people in smaller urban areas and towns, the
only access to high-speed trains would be by
driving to a major city. Even many people in
urban areas served by high-speed rail would
be closer to airports than downtown rail sta-
tions.

As a result, high-speed rail lines would
move a relatively insignificant amount of pas-
senger travel. A recent report compiling all of
the often-optimistic projections of high-speed
rail ridership estimated that the FRA high-
speed rail lines would carry 20.6 billion pas-
senger miles of travel in 2025—less than 2 per-
cent of what the interstates carried in 2007.27

The average American would travel on the
FRA system less than 60 miles a year.28 If the
average trip is 225 miles long, the average
American would take a round-trip on the FRA
system only about every eight years. Since
California would have very-high-speed trains,
Californians would ride high-speed rail more
than the rest of the country, but still less than
300 miles per person per year.29

These low numbers are confirmed by data
from France and Japan, the two nations that
have invested the most in high-speed rail.
Though popular with American tourists, the
average residents of France and Japan ride the
TGVs (train à grande vitesse) and bullet trains
less than 400 miles per year.30 Given the
greater geographic expanse and lower popula-
tion densities of the United States, it seems
unlikely that the nation as a whole would ever
approach that level of per-capita ridership.

Table 1 shows that, when the capital costs
are amortized over 30 years at 7 percent inter-
est, interstates are about 10 times more cost-
effective than high-speed rail. The difference is
even starker when it is recognized that users
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pay for the interstates while general taxpayers
would pay for the rail lines. 

Table 1 shows only capital costs. In 2008,
a banner year for Amtrak, the railroad’s oper-
ating costs averaged 58 cents per passenger
mile. Passenger fares covered less than 32
cents per passenger mile. Some of the differ-
ence was covered by Amtrak’s rents of its
tracks and property to other railroads and
commercial and retail users, but federal and
state operating subsidies still amounted to
19 cents per passenger mile.31

By comparison, Americans spent $1.07 tril-
lion on automotive transportation in 2007,
including new and used cars, parts, repairs,
maintenance, insurance, fuel, tolls, motor fuel
and various transportation taxes.32 Travel in
autos, light trucks, and motorcycles totaled
4.47 trillion passenger miles in 2007, for an
average cost of 24 cents per passenger mile.33

Federal, state, and local governments spent
$55.6 billion in general funds on roads in
2007,34 along with $124 billion in gasoline tax-
es and other highway user fees. The public
fund subsidy for roads, which is mostly to
local roads and not the highway system, was
partly offset by the $22.5 billion in highway
user fees diverted to nonhighway purposes.35

But even if the diversions are ignored, highway
subsidies amounted to only a little more than
a penny per passenger mile.

In short, passenger rail operating costs are
more than twice as great as automobile oper-
ating costs, and the subsidies are more than
15 times as great. Rail proponents expect that
high-speed trains would attract more riders

than conventional trains, but their operating
costs would also be greater, so it is likely that
costs and subsidies per passenger mile would
be similar to those of Amtrak today.

Who Would Ride?

Who would be among the lucky few to en-
joy heavily subsidized high-speed train rides?
One answer can be found by comparing fares
in Amtrak’s New York–Washington corridor. 

At the time of this writing, $99 will get you
from Washington to New York in 2 hours and
50 minutes on Amtrak’s high-speed train,
while $49 pays for a moderate-speed train ride
that takes 3 hours and 15 minutes. Meanwhile,
relatively unsubsidized and energy-efficient
buses with leather seats and free Wi-Fi cost $20
for a trip that takes 4 hours and 15-minutes
between the two cities. Airfares start at $119 for
a 1-hour flight.

High-speed rail plans in other parts of the
country propose similar fare premiums.
Midwest high-speed rail fares “will be compet-
itive with air travel,” says the Midwest High
Speed Rail Initiative, and will be “up to 50 per-
cent higher than current Amtrak fares to
reflect improved services.”36

Few who pay their own way will spend five
times as much for a high-speed train ticket to
save less than 90 minutes of their time—and
those who value their time that highly would
spend another $20 for a plane ticket that
would save them an additional hour. Rail ad-
vocates respond that high-speed trains have an
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Table 1

Interstate and High-Speed Rail Costs, Per Passenger Mile

Capital Cost Amortized Cost Passenger Miles Cost Per Passenger

($billions) ($billions) (billions) (cents)

Interstate highways 425 33.9 1,034.4 3.2

Moderate-speed rail 27 2.1 12.7 27.3

California high-speed rail 52 4.2 7.9 32.6

Source: See text.

Note: The interstate highways are 10 times more cost-effective at moving people than high-speed rail. 



advantage over flying when adding the time it
takes to get between downtowns and airports.
Yet less than 8 percent of Americans work in
downtowns.37 Who are they? Bankers, lawyers,
government officials, and other high-income
people who hardly need taxpayer-subsidized
transportation.

The Environmental Cost
of High-Speed Rail

When announcing his high-speed rail
vision, President Obama promised high-
speed rail would provide “clean, energy-effi-
cient transportation.”38 Many people assume
that trains use significantly less energy and
produce less pollution and greenhouse gas
emissions than other forms of travel. In fact,
passenger rail’s environmental benefits are
negligible and costly.

Amtrak claims its trains are more energy-
efficient than driving, but it bases this claim
on an assumption that the average automo-
bile has just 1.6 occupants.39 In fact, autos
tend to carry more people in the intercity trav-
el that would compete with high-speed rail. An
independent analysis for the California High-
Speed Rail Authority found that intercity
autos average 2.4 people.40 This makes Amtrak
only 8 percent more energy efficient than light
trucks and 15 percent less energy efficient than
cars. 

As a Department of Energy report con-
cluded in 2000, “intercity auto trips tend to be
relatively efficient highway trips with higher-
than-average vehicle occupancy rates—on aver-
age, they are as energy-efficient as rail intercity
trips.” Moreover, the report added, “if passen-
ger rail competes for modal share by moving
to high-speed service, its energy efficiency
should be reduced somewhat—making overall
energy savings even more problematic.”41

This explains why the Florida High Speed
Rail Authority’s analysis of a Tampa-Orlando
rail line concluded that “the environmentally
preferred alternative is the No-Build Altern-
ative” because it “would result in less direct and
indirect impact to the environment.”42 An

objective analysis of other high-speed rail pro-
posals would reach the same conclusion.

Not all analyses agree with this assess-
ment. The FRA’s high-speed rail plan claims
that its trains would reduce carbon dioxide
(CO2) emissions by 6 billion pounds (2.7 mil-
lion metric tons) per year.43 This was based
on an analysis by the Center for Clean Air
Policy that assumed that:

•Auto fuel prices would remain low, lead-
ing cars in 2025 to be only a little more
energy-efficient than today.44 Considering
recent spikes in fuel prices and Obama’s
new fuel-economy standards, the average
car on the road in 2025 is likely to be con-
siderably more fuel-efficient than today.45

•The average automobile on the road car-
ries 1.6 people.46 As previously noted,
occupancies for intercity travel are closer
to 2.4.
•Airline energy efficiencies would grow by
0.6 percent per year.47 In fact, airline ener-
gy efficiencies have grown by 3.2 percent
per year since 1970.48 Considering new
technologies now in development, there
is every reason to believe that aircraft
energy efficiencies will grow much faster
than 0.6 percent per year.49

•The average high-speed train in every cor-
ridor would operate at 70 percent of pas-
senger capacity.50 Yet, in 2008, the average
Amtrak train operated at only 51 percent
of capacity; Amtrak’s moderate-speed
trains in the Boston-Washington, Los
Angeles–San Diego, and Philadelphia-
Harrisburg corridors all operated at 34 to
48 percent of capacity.51

These are examples of what Danish plan-
ning professor Bent Flyvbjerg calls “opti-
mism bias.”52 Such bias, says Flyvbjerg,
explains why large public works projects
almost inevitably cost more and produce
smaller benefits than originally promised. In
addition, nearly 1 billion pounds of the pro-
jected annual reduction of CO2 were from
the Boston-to-Washington Corridor, which
is not part of the FRA plan.53 That means the
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plan itself is projected to save only 2.3 million
metric tons per year.

Substituting more realistic assumptions
greatly changes the results. In the 19 years
between 1975 and 1994, automobile fuel
economies increased by 33 percent and com-
mercial airline economies increased by 44 per-
cent.54 If they achieve similar efficiencies in the
19 years between 2006 and 2025, and if the
average auto carries 2.4 people in intercity trav-
el and the average high-speed train fills only 51
percent of its seats, then rather than save 2.3
million metric tons of CO2 per year, high-
speed trains would instead add 220,000 metric
tons of CO2 to the atmosphere each year.
Moreover, not building high-speed rail would
save huge amounts of energy and millions of
tons of CO2 that would otherwise be used and
released during construction.

Even if all the Center for Clean Air Policy’s
optimistic assumptions proved correct, high-
speed rail would not be a cost-effective way of
reducing greenhouse gas emissions. McKinsey
and Company estimates the United States can
cut its greenhouse gas emissions in half by
2030 by investing in technologies that cost no
more than $50 per metric ton of abated emis-
sions.55 But if high-speed rail costs $90 billion,
then the cost per metric ton averages well over
$3,000. For every ton abated through the use
of high-speed rail, more than 60 tons of abate-
ment could have been carried out using more
cost-effective programs that reduce CO2 at a
cost of $50 a ton or less.

People who truly want to save energy
should focus on intercity buses, which are far
more energy efficient than high-speed rail, and
on improving the energy efficiency of auto dri-
ving.56 Traffic congestion wastes nearly 3 bil-
lion gallons of fuel per year, and low-cost solu-
tions to congestion, such as traffic signal
coordination, could save far more energy at a
tiny fraction of the cost of high-speed rail.57

Conclusion

High-speed rail is a technology whose time
has come—and gone. What might have been

useful a century ago is today merely an
anachronism that would cost taxpayers tens or
hundreds of billions of dollars yet contribute
little to American mobility or environmental
quality.

The most ardent supporters of high-speed
rail predict that the FRA plan would carry the
average American less than 60 miles per year,
and in most places outside of California the
average would be even less. By comparison,
the average American travels by automobile
more than 15,000 miles per year. The envi-
ronmental benefits of high-speed rail are
similarly miniscule, and when added to the
environmental costs of building high-speed
rail lines the net result is certainly negative.

Given high costs and tiny benefits, the real
impetus behind high-speed rail for some is the
desire to change Americans’ lifestyles. High-
speed rail is a part of the administration’s “liv-
ability agenda,” which involves increasing the
share of families living in multi-family housing
while discouraging new single-family homes,
and increasing the share of travel on transit
and intercity rail while discouraging driving. As
Transportation Secretary Ray LaHood recently
admitted, the purpose of this campaign is to
“coerce people out of their cars.”58 History
shows that such behavioral programs are cost-
ly and produce few environmental or social
benefits.59

Based on these findings, states should
apply for their share of the $8 billion in stim-
ulus money solely for safety improvements to
existing rail lines, such as better crossing
gates. They should not plan to purchase new
locomotives and railcars for passenger service
that would be both expensive to operate and
harmful to the environment. Nor should the
Federal Railroad Administration commit the
federal government to funding expensive
new high-speed lines such as the proposed
lines in California or Florida. 

The United States can do many things to
improve transportation networks in cost-
effective ways that save energy, reduce acci-
dents, and cut toxic and greenhouse gas
emissions. High-speed rail is not one of those
things.
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