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Introduction
There has been debate in North Carolina about
the wisdom of accepting grants under the federal
high-speed rail program to add a third and fourth
Piedmont train.1 Similar controversy has erupted in
other states, leading three governors to refuse highspeed rail funding (Florida, Wisconsin, and Ohio),
while a legislative committee declined to include
high-speed rail funding in the budget in a fourth state
(Missouri).
This report outlines issues with respect to the proposed expansion of passenger rail service. Overall, it
is noted that:
• There is opposition to additional public expenditures on passenger rail, both because of the
potential for capital and operating costs to be
higher than projected and the potential that the
state would be required to pay for any cost overruns and any additional operating subsidies.
• There is also opposition to additional public
expenditures on passenger rail, because of the
serious financial difficultly faced by both the
nation and the state of North Carolina. Specifically, there is an objection to spending on
a lower priority, such as high-speed rail, while
higher priority expenditures are threatened with
reduction.
• The new trains would have minimal impact on
traffic volumes between Charlotte and Raleigh.
• The new trains could contribute to 20 year
subsidy requirements of from $250 million to
$600 million or more. The subsidy levels may
not be financially sustainable.
• There is a substantial risk for taxpayers. North
Carolina would be required continue to operate the trains for 20 years and complete the improvements, or it would be necessary to return
part or all of the grant funding to the federal
government ($550 million).
• The additional passenger trains would, in the
longer run, emit more greenhouse gases than
the automobiles removed from freeways and
J o h n l o c k e f o u n d ati o n

would increase fossil fuel consumption.
• An alternative system of intercity buses would
reduce greenhouse gas emissions and energy
consumption 50 percent to 75 percent relative
to the new passenger trains.
• The projected employment impact of expanding passenger train service excludes any analysis
of the displacement of private sector jobs that
would take place as a result of the project. Government reports have shown the employment
impacts of similar infrastructure spending to be
minimal.
• In the longer run, additional passenger train
service on the North Carolina Railroad could
diminish its value and earnings, principally because high-speed passenger trains and freight
trains have materially different operating characteristics (such as speed and weight). The potential for a loss of value is especially great as the
state seeks to implement the 110-mile-per-hour
Southeast High Speed Rail Corridor program.
For the reasons outline above, North Carolina
should return the federal high-speed rail grant funding, withdraw its pending application and seek no
more funding for passenger rail.
The Context
The policy consideration of passenger rail expansion is occurring in the context of pervasive cost escalation and overly optimistic fare revenue projection
and a difficult public funding environment.
Passenger Rail Cost Concerns. International
research indicates that high-speed rail projects often
surpass their projected capital costs.
The most comprehensive research was performed
by Oxford University professor Bent Flyvbjerg, Nils
Bruzelius (a Swedish transport consultant), and Werner Rottenberg (University of Karlsruhe professor
and former president of the World Conference on
Transport Research) examined 258 transportation
infrastructure “megaprojects” covering 70 years in
North America, Europe, and elsewhere. They found
that capital cost escalation from the point of project

S h o u l d N C DO T A DD M O R E P I E D M O N T T R A I N S ?

approval to completion can be as much as from 50
percent to 100 percent above projections. The researchers found particular difficulties with passenger
rail systems, with an average cost overrun of 45 percent. Moreover, they found that capital cost overruns
were pervasive, occurring in 9 out of 10 projects.
Just as the international research indicates costs
are often understated, ridership and revenue is often
overstated. Flyvbjerg’s team found that projections
were, on average, 65 percent higher than the eventual
actual ridership. The result has been lower-than-projected fare revenues and higher-than-projected operating subsidies.
The projections were so consistently erroneous
that the researchers characterized them as consisting
of “strategic misrepresentation” and “lying,” as project
promoters sought to obtain approval for projects that
might not otherwise be implemented.
There have been cases of even more substantial
cost escalation. For example, a project to increase
speeds on the West Coast Main Line in the United
Kingdom eventually cost five times the projected
amount and failed to deliver the promised service improvements.2
Public Finance Concerns. The federal government and many state governments, including North
Carolina, have serious challenges in eliminating budget deficits.3 On April 18, Standard and Poors lowered its outlook for on the debt rating of the United
States from “stable” to “negative.”4 Shortly before
that, the International Monetary Fund expressed the
need for greater attention to reduction of the US national debt:
The United States needs to accelerate the adoption of
credible measures to reduce debt ratios.5
In this environment, questions have been raised
about the appropriateness of higher general tax
spending for passenger rail services. Specifically, there
is an objection to spending on a lower priority, such
as high-speed rail, while higher-priority expenditures
are threatened with reduction. The recent 2011 federal budget agreement eliminated all spending authority ($2.5 billion) for high-speed rail in the current budget and reduced unused previous authority

by $400 million.
The nation’s two principal intercity transportation
programs, airlines and highways are principally supported by user fees rather than general tax revenues.
Passenger Train Service Expansion
The North Carolina Department of Transportation (NCDOT) has been awarded grants totaling
approximately $545 million under the federal High
Speed Intercity Passenger Rail Program. The funding would be used to upgrade the state-owned North
Carolina Railroad (NCRR), in order to increase speed
on trains that operate between Raleigh and Charlotte, and to add a third6 and daily Piedmont train
in 2011 and a fourth7 daily Piedmont train to the
schedule in 2016. Currently, three daily trains serve
the route each way, including the Carolinian and two
Piedmonts. The Carolinian continues from Raleigh to
Washington and the Northeast corridor, terminating
in New York.
Train Schedule. The improvements will permit
Piedmont trains to make the trip from Raleigh to
Charlotte in three hours (3:00),8 compared with the
present travel time of 3:12 (toward Charlotte) or 3:13
(toward Raleigh).9 The maximum train speed would
be 90 miles per hour. This speed is well below international high-speed rail standards. Most high-speed rail
services in Europe and Japan operate at 186 miles per
hour or higher. Some services operate at 200 miles per
hour, nearly double the speed of the proposed Southeast High-Speed Rail Corridor.10 North Carolina is a
partner in the proposed Southeast High-Speed Rail
Corridor, which would provide service from Charlotte to Washington, with a maximum speed of 110
miles per hour.11
NCDOT projects that trains on the corridor will
reach a maximum speed of 90 mph as a result of the
federally funded improvements to the North Carolina
Railroad. Average terminal-to-terminal speed would
be 58 miles per hour, assuming on-time operation.
On-Time Performance. However, NCDOT
projects on-time performance for the fourth Piedmont
train to be only 80 percent, even after the one-halfbillion-dollar expenditure. Based upon the estimated
delay indicated in the North Carolina Department
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of Transportation application,12 the avFigure 1. Travel Delays: Train & Metropolitan
erage train travel time between Raleigh
By mode: per passenger mile
and Charlotte would be approximately
3:18, which would reduce the average
speed, terminal to terminal to 53 miles
per hour.
This delay would amount to approximately 10.5 percent of the scheduled
travel time between Raleigh and Charlotte. By comparison, the average peak
period delay in traffic in the large metropolitan areas along the corridor is considerably less. According to the 2010 INRIX
National Traffic Scorecard, the average
peak period delay in traffic is 7.4 percent
in Charlotte, 5.3 percent in Raleigh and
2.1 percent in Greensboro.13 Thus, while
Figure 2. Train Passengers: Freeway Impact (2025)
delays occur along Interstates 40 and 85
Raleigh to Charlotte: 5 Daily Round Trip Trains
between Raleigh and Charlotte, the delay
from normal traffic speeds would seem
likely to be less than the average delay on
the train (Figure 1).
In addition to the already-awarded
grants for $545 million, NCDOT has
submitted a grant application for further
federal high-speed rail funding in the
amount of $620 million. Among other
improvements, this grant anticipates the
establishment service that operates at a
maximum of 110 miles per hour between
Raleigh and Richmond as a part of the
Southeast High Speed Rail Corridor.14
Impact on Road Traffic. NCDOT
indicates that the third and fourth Piedmont trains Financial Sustainability
would reduce traffic volumes on freeways in the corriThe grant application for the fourth Piedmont train
dor. The reality is that the proposed rail service would indicates that annual ridership will reach 104,500 by
reduce traffic volumes only minimally. Even if both the 10th year of operation. This is nearly 50 percent
trains were to carry the optimistic ridership level pro- more than the 69,000 riders who rode the first Piedjected for the fourth Piedmont train in 2025 and all mont train in 2009, after approximately 15 years of
ridership were to have been attracted from cars, the operation. The ridership projection could well be
reduction in traffic along on the I-85 and I-40 cor- overly optimistic, which could increase future state
ridor between Charlotte and Raleigh would be under subsidy requirements.
0.5 percent for the two round-trip trains, removing
Annual Operating Costs. Based upon estimates
one out of every 200 cars (Figure 2). This reduction by NCDOT for the cost of operating the first and
would not be perceivable to drivers.15
second Piedmont trains in 2015, it is estimated that
J o h n l o c k e f o u n d ati o n

S h o u l d N C DO T A DD M O R E P I E D M O N T T R A I N S ?

the cost for each of the new trains would be approximately $6 million ($12 million total additional cost)
per year.16
The capital and operating cost of adding the
two trains would be substantial. The annual capital
and operating costs necessary to establish the third
Piedmont train service would be approximately $150
per round-trip per new passenger. The cost per new
round-trip passenger for the fourth Piedmont train
would be more than $550.17
The total cost per new passenger mile of the third
Piedmont train would be approximately $0.50 per
passenger mile, which is more than double the fully
allocated cost per passenger mile of the US light vehicle fleet (car and sport utility vehicles) in 2009. The
cost per new passenger mile for the fourth Piedmont
train would be more than $1.75, more than seven
times the cost per passenger mile of the US light vehicle fleet.18
Subsidies. Each of the Carolinian and Piedmonttrains are supported by passenger fares and payment
of the operating deficit by the state of North Carolina.
There are conflicting reports of subsidy levels for the
Piedmont trains from NCDOT. NCDOT indicated
that subsidies for the two initial Piedmont trains (the
second train was added in 2010) would reach $9.5
million by 2015, after federal startup funding expires,
or less than $5 million annually per train.19
However, the federal grant application for the
third Piedmont train indicates that annual subsidies
would be $9.3 million in 2011 and $9.8 million in
2020. Further, the federal grant application indicates
that the annual operating subsidy for the fourth Piedmont train would be $9.8 million in 2016, but provides no subsidy information for later years.
There is also a much lower figure in another NCDOT document, which places the total state subsidy
at $13 million annually in 2013, for the Carolinian
and Piedmont trains, including the third and fourth
Piedmont trains.20
In the worst case, these figures could imply a longer-term annual operating subsidy obligation for the
state of up to $30 million (or even higher if the earlier estimates for the first and second Piedmont trains
were to rise to that of the third and fourth Piedmont

trains). This could lead to a 20-year obligation of over
$250 million to $600 million or more to subsidize
the Piedmont trains. The subsidy may not be financially sustainable.
North Carolina Grant Repayment Risk. Under
federal grant procedures, North Carolina is obligated
to complete the capital improvements and to continue operating the third and fourth Piedmont train for
20 years. Any additional costs that occur, whether in
capital costs or higher operating subsidies, must be
paid by the state.
If the state were to not complete the NCRR improvements because of rising costs, it would be necessary to refund all or part of any federal funding that
had been spent. Further, if the state were to cancel
the third or fourth Piedmont train because of higherthan-anticipated operating subsidies, the state would
be required to pay back some or all of the federal capital grants.
North Carolina’s financial obligations with respect
to the pending $620 million federal grant application
would be virtually the same as those that apply to the
$545 million in federal grants already received.
Higher-than-projected costs, such as federal grant
repayment liabilities and the necessity for operating
subsidies, led governors in four states to cancel major
infrastructure projects over the last six months. Three
of these projects were to have been supported with
federal high-speed rail grants.
• In October of 2010, Governor Chris Christie
of New Jersey canceled a new rail tunnel under
the Hudson River between New York and New
Jersey. Governor Christie took this action because of indications that the cost of the tunnel
was escalating significantly. Under the federal
grant application, any cost escalation was to be
the responsibility of New Jersey taxpayers. After
the governor’s initial announcement, there were
discussions between the governor, New Jersey’s
congressional delegation, and the US Secretary of Transportation in an attempt to find a
compromise that would permit the project to
proceed. In the end, the potential obligations
of New Jersey taxpayers could not be avoided,
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and Governor Christie made cancellation of the
tunnel final.
• As a candidate for governor of Wisconsin, Scott
Walker announced that he would return a highspeed rail grant to the federal government because of the ongoing obligations that would be
required of taxpayers. The grant would have
speeded up trains between Milwaukee and
Madison, though not to the genuine high-speed
rail standards. The grant award was cancelled
by the US Department of Transportation after
Governor Walker was elected.
• Similarly, as a candidate for governor of Ohio,
John Kasich announced that he would not accept already approved funding for a so-called
high-speed rail line between Cincinnati and
Cleveland. As in Wisconsin, the speed of the
train would have been well below genuine highspeed rail standards. The grant award was cancelled by the US Department of Transportation
after Governor Kasich was elected.
• In February, Governor Rick Scott of Florida
canceled one of the nation’s two genuinely highspeed rail proposals (the other was in California). The trains would have operated between
Tampa and Orlando. Governor Scott cited
concerns that there would be substantial cost
overruns and that operating subsidies would be
required, both of which would have been the
responsibility of state taxpayers. Florida had
already experienced a demand by the federal
government to return one-quarter billion dollars in grant funding because a transit grantee
(Tri-Rail, the Miami area commuter rail operator) had failed to maintain the required level
of service. Tri-Rail was able to avoid refunding
the money to the federal government only by a
state bailout amounting to nearly $15 million
in annual subsidies. This permitted Tri-Rail to
restore service that it could not afford with its
own funding sources.
In a fifth state, Missouri, the legislature in April
declined to include high-speed rail in its annual budJ o h n l o c k e f o u n d ati o n

get.21 Again, this action was justified by concern about
longer-term, indefinite obligations for the taxpayers
of the state.
The cancellation of already-awarded federal highspeed rail grants to Wisconsin, Ohio, and Florida effectively returned $3.6 billion to the federal treasury.
Despite claims from proponents that the funding
would simply be given to other states, the eventual
reduction of high-speed rail funding in the recent
federal budget agreement cut approximately 80 percent of that amount ($2.9 billion). All of the current
(fiscal year 2011) budget authority of $2.5 billion was
rescinded as well as $400 million of authority from
previous years.
Environmental and Energy Sustainability
NCDOT cites environmental and energy conservation justifications for expanding passenger rail
service.
Greenhouse Gas Emissions. The NDCOT grant
application indicates that the addition of the fourth
Piedmont train would result in an annual reduction of
2,747 tons of greenhouse gases. This appears to be an
exaggeration.
NCDOT indicates that passenger trains emit
0.18 kilograms of greenhouse gases per passenger
mile. NCDOT also indicates that cars emit 0.21 kg of
greenhouse gases per passenger mile. This means that,
according to the NCDOT data, each person switching from a car to the train would reduce greenhouse
gas emissions by 0.03 kilograms per passenger mile.
If all of the 12.32 million passenger miles anticipated in the 10th year of operation were to have been
diverted from cars (an optimistic assumption),22 the
reduction in greenhouse gas emissions would be only
370 tons. The NCDOT estimate of greenhouse gas
emission reductions is thus exaggerated by more than
seven times (Table).
Even beyond this apparent error, the emission
factors used by NCDOT indicate that passenger rail
would be more greenhouse gas–friendly than cars.
Over the life of the proposed project, the data show
otherwise.
The greenhouse gas emissions estimate used by
NCDOT for automobiles uses average data. Such av-
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erage data include the much higher Table. Greenhouse Gas Emissions Estimates (NCDOT and Actual)
greenhouse gas emissions that ocof a Fourth Piedmont Train
cur in heavy city traffic. AccordData
Source
ing to the Congressional Research Line Factor
Service, automobiles use 27 percent
A
Passenger Miles
12,320,000 NCDOT
less fuel per passenger mile on trips
of more than 75 miles (the average
trip length for a fourth Piedmont
B
Car GHG/Passenger Mile (in KG)
0.21
NCDOT
train rider would be 114 miles,
C
Train GHG/Passenger Mile (in KG)
0.18
NCDOT
according to the NCDOT federal
D
Reduction from Car to Train (in KGs)
0.03
NCDOT
grant application).23 Because greenhouse gas emissions are proportionE
Maximum Reduction in KGs
369,600
D (x) A
al to fuel combustion, the emissions from light vehicles would also
F
KGs per Ton
1,000
Supplied
be less for an intercity light vehicle
trip. Based upon 2010 data from
G
Maximum Reduction in Tons
370
E (÷) F
the US Department of Energy Annual Energy Outlook, it is estimated
H
NCDOT Figure
2,744
NCDOT
that the greenhouse gas emissions
per passenger mile of light vehicles
I
NCDOT Figure Compared to Actual
7.4
H (÷) G
on intercity trips would be the approximately the same as passenger Based upon Year 10 data from NCDOT grant application. GHG emissions reduction is
trains, at 0.18 kilograms per pas- overstated because not all travel on the train would be diverted from cars.
senger mile.24
Further, the NCDOT analyEnergy Consumption. There are similar difficulsis fails to account for the improved greenhouse gas
emissions that are projected for light vehicles by ties with the NCDOT estimates on energy conserva2025, which would be the 10th year of operation of tion.
NCDOT indicates that cars consume 3,696 Britthe fourth Piedmont train. Light-vehicle greenhouse
gas emissions are projected to improve substantially ish Thermal Units (BTUs) per passenger mile, comby 2026.25 Based upon data in the US Department of pared with the 2,586 BTUs per passenger mile for
Energy’s Annual Energy Outlook: 2011, it is estimated passenger rail. The costs, according to NCDOT esthat light-vehicle greenhouse gas emissions will fall to timates cars consume nearly 50 percent more energy
0.14 kilograms per passenger mile by 2025. This is per passenger mile than passenger rail.
more than 25 percent below the passenger train figure
If the more representative intercity automobile trip fuel efficiency for a longer trip is used (see
supplied by NCDOT.
This does not include the greenhouse gas emis- “Greenhouse Gas Emissions,” above), the latest data
sions that would be expended in the construction ac- indicate that the automobile would consume 2,700
tivities associated with upgrading the North Carolina BTUs per passenger mile, only slightly more than pasRailroad.26 It is thus likely that the passenger trains senger rail. Adjusting this figure for the improvement
will result in a net increase in greenhouse gas emis- projected for 2025 reduces the energy consumption
sions in later years. Further, it is likely that automo- figure to 2,160 BTUs per mile, which is below the
biles will become more fuel efficient after 2025 and NCDOT passenger train figure of 2,568. This does
emit an even lower volume of greenhouse gases per not include the energy that would be expended in
passenger mile.
the construction activities associated with upgrading
p o l ic y rep o rt
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the North Carolina Railroad. Thus, the
Figure 3. Estimated 2025 Greenhouse Gas Emissions
trains are likely to increase fossil fuel use
By mode: kilograms per passenger mile
or energy consumption or both over the
longer term.
Intercity Buses: A More Environmentally Friendly Alternative. In fact,
it appears likely that passenger trains are
the least environmentally friendly surface
mode of intercity transportation over the
proposed route. Intercity buses have by
far the smallest environmental and energy footprint.
NCDOT uses a figure of 4,315 BTUs
per passenger mile for buses. This figure
is well above that of intercity buses and
is, in fact, for transit buses.27 Transit buses are inappropriate for comparison to
Figure 4. Estimated 2025 Energy Consumption
intercity passenger rail services, because
By mode: BTUs per passenger mile
they operate principally in urban areas
where congestion is greater and because
they typically have comparatively low
passenger load factors.
Recent research indicates that intercity buses represent the most fuel efficient and least greenhouse- gas–intensive
intercity passenger transport mode. The
average energy consumption per passenger mile of the intercity bus fleet was
estimated at 953 BTUs in 2007, more
than 60 percent below the intercity rail
figure.28 However even this figure can
be reduced. Research on the emerging
“curbside bus”29 industry estimates energy consumption at 666 BTUs per passenger mile, ing the construction activities in upgrading the North
which is approximately 75 percent below that of pas- Carolina Railroad.
senger rail.
Therefore an intercity bus–based program (which
The reduction in greenhouse gas emissions would could be developed by NCDOT under contract),
be similar. A conventional intercity bus system could whether conventional or curbside, would produce far
reduce greenhouse gas emissions 50 percent relative better results in energy conservation and greenhouse
to the passenger rail system. A curbside intercity bus gas emission reductions (Figures 3 and 4). Moreover,
system could reduce greenhouse gas emissions by either option would require little or no capital expenmore than 70 percent.
diture and far lower subsidies (if any) for operations.
These lower levels are understated because they
do not include the substantial energy consumption Employment Impacts
and greenhouse gas emissions that would occur durNCDOT grant applications indicate that the new
J o h n l o c k e f o u n d ati o n
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passenger train projects will create jobs. However, the
jobs projections fail to take into consideration the
jobs that are displaced in the private sector by taking money out of the private economy. Congressional
Research Service30 and Government Accountability
Office31 reports indicate that public infrastructure
projects tend to add little or no new jobs overall and
can result in overall job losses.
Value of the North Carolina Railroad
The North Carolina Railroad (NCRR), over which
the passenger trains travel, is owned by the state. As a
result, the state and its taxpayers have a material interest in its future value and profits (or losses). NCRR
is managed under contract by the Norfolk Southern
Railroad, which operates freight trains over the route.
These freight trains are very likely responsible for the
full value of the NCRR. The passenger trains have
no commercial value, by virtue of their capital and
operating losses.
An agreement has been reached between the state,
NCRR, the Norfolk Southern Railroad, and Amtrak
for the operation of the additional passenger service.
It is to be hoped that the parties have made effective
arrangements to ensure the continued, expeditious
operation of the freight trains that make NCRR a
valuable asset.
The mixing of passenger trains and freight trains
on the same right-of-way has always posed difficulty,
because of the substantially differing speeds, weights,
and other requirements of these two very different
transport modes. This is illustrated by the international experience in passenger and freight rail.
No high-income nation operates both a high-volume freight rail system and a high-volume passenger
rail system.32 Among major higher-income nations,
rail freight volumes exceed that of trucks only the
United States (58 percent of the combined total),33
Canada (61 percent),34 and Australia (75 percent).35
In each of these countries, the freight rail systems
are owned principally by the private sector. Over the
past decade, US freight rail volumes have increased at
nearly 1.6 times that of trucks.
Freight rail market shares are very limited in Europe (European Union-27) where passenger train

volumes are substantially higher. This is at least in
part because the operational requirements of the
passenger rail services make it difficult for passenger
rail to compete effectively with road freight. In Europe, rail freight accounts for only 19 percent of road
and rail freight volumes. Road freight is expanding
at 2.4 times that of rail freight.36 Specific programs
by the European Union to increase freight rail volumes have failed to reverse the trend. The European
freight market share continues to decline, despite the
fact that substantial volumes have been moved from
conventional passenger rail services in Europe to the
new high-speed rail services that have been built with
completely separated rights-of-way. In major urban
areas, commuter rail operations restrict the access of
freight rail services to and from manufacturers and
warehouses. This increases the share of trucks traffic
on Europe’s urban roads, highways, and freeways.
The situation is similar in Japan, where passenger
train frequencies are much higher than in the United States, Canada, and Australia. In Japan, freight
rail represents only 6 percent of the combined road
and rail freight volumes.37 This increases the share of
trucks traffic on Japan’s urban roads, highways, and
freeways.
In the one part of the United States where there is
a substantial presence of passenger rail, freight rail volumes are very low. In the Northeast corridor, between
Washington, New York, and Boston, freight rail has
a very small market share, more akin to the smaller
freight rail market shares in Europe and Japan.38
In the United States, the substantial reduction in
passenger rail service that occurred with the establishment of Amtrak provided capacity to support an
unprecedented increase in freight rail volumes. The
subsequent deregulation of the industry under the
Staggers Act a decade later also contributed to this
increase.39
Thus, at the national level, a substantial increase
in intercity rail services could lead to a diversion of
freight to trucks, which would intensify traffic volumes within and between urban areas and increase
traffic congestion.
These difficulties are highlighted by a recent statement by the Michael Ward, the Chief Executive Ofp o l ic y rep o rt
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ficer of the CSX Railroad, who indicated that the operation of trains at above 90 miles per hour, such as
proposed in the Southeast High Speed Rail Corridor,
is incompatible with freight operations.40
The new NCDOT high-speed rail grant application would implement 110-mile-per-hour maximum
speeds in the Raleigh to Richmond corridor as a part
of the Southeast High Speed Rail Corridor. Further
development of 110-mile-per-hour operations under
the Southeast High Speed Rail Corridor could make
the NCRR less attractive for freight operations, which
could divert volumes to trucks or to other rail routes.
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