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18D. RAILROAD NETWORK CAPACITY AND PERFORMANCE

Issues concerning railroad competition, rates, service quality, and
network capacity are intrinsically interrelated. For example, in our
stakeholder interviews, some respondents expressed the opinion that
railroads could manipulate their capacity to create artificial shortages,
thereby enabling the railroads to increase their rates to shippers. Whether
railroad capacity is manipulated or not, capacity constraints can have
significant impacts on railroad rates and terms of service. In instances
where capacity is constrained, prices often serve as a rationing mechanism
that regulates the demand for rail service to meet the level of supply that
the railroads are able to provide. When excess capacity for rail service
exists, rate reductions and discounts can be used to increase demand,
resulting in increased capacity utilization. Railroad performance and
service quality can also be affected by railroad capacity, as capacity
constraints often result in railroad performance issues.

Conceptual Framework for Assessing Railroad Network
Capacity

Through our stakeholder interviews and independent background
research conducted in the qualitative analysis phase of this project, we
determined that a railroad’s capacity can be generally thought of as
anything that affects a railroad’s ability to transport shipments (in a given
amount of time) over its network.'” Thus, railroad capacity is analogous to
the factors affecting throughput in a communications or data network.
From a physical inputs perspective, factors that affect a railroad’s ability
to transport shipments generally depend on the amount of capital and labor
employed by the railroad. Railroad capital includes way and structures,
locomotives, railcars, signaling, and other information systems. Railroad
labor consists of workers possessing various skill levels and other
characteristics such as union status. The amount of effective capacity
available to provide services from a given quantity of production inputs
(i.e., productivity) will be affected by factors such as technological
innovations (often embodied in capital), work rules and other regulations,
railroad operating practices, and learning by doing.'® The railroad’s ability
to adjust capacity depends on its ability to adjust these various types of
capital and labor inputs as well as other attributes, with some more easily
adjusted than others.

' This definition of capacity could be refined by looking at particular network segments
or origin-destination pairs.

' As discussed below, in a cost function framework, capacity utilization has been defined
in terms of the marginal product of capital relative to its price. When the marginal
product of capital is higher than its price, then there is a capacity shortage. When the
marginal product of capital is lower than its price, there is a capacity surplus. Thus
capacity utilization is a function of market variables.
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A very important influence on a railroad’s capacity is the existence
of congestion at points in its network. While congestion can occur on
mainline segments that are heavily utilized, it often occurs in terminal
areas, highly crowded urban areas, ports, and other transloading facilities.
In fact, while other measures of capacity along a given route may indicate
sufficient capacity to meet demand, congestion at terminals or other
specific network locations can often become a binding constraint on the
utilization of route or network capacity.'” This is similar to the effects of
blocking or congestion in other types of networks. For example,
congestion at specific points in communications and data networks caused
by capacity limits in switches or routers creates a restriction in network
throughput despite the virtually unlimited capacity of fiber optic cable.

Indicators of Railroad Network Capacity

Railroad network capacity has been analyzed from a number of
perspectives. Information is available on physical indicators, such as miles
of track, number of cars and locomotives, and employee counts. Also,
engineering models have been constructed that analyze capacity from a
transportation-flows perspective. Economic analysis has examined the
amount of railroad capacity available and the incentives to invest in
additional capacity by computing the economic value of way and
structures capital relative to the price of additional capital.

Figure 18-15 charts the 1987-2006 Class I data for total and
mainline miles (including second and other mainline miles) of track for
the industry. This table shows that there was a decline in both total and
mainline miles until the mid-1990s, while both series have been relatively
flat since then.

A key to accommodating ever-increasing traffic on fewer miles of
track lies in the technological advancements that have occurred in the
railroad industry. Pivotal technological breakthroughs include a number of
computer-related applications such as centralized traffic control (CTC)
and the automation of waybills. A number of critical advancements relate
to equipment technology—e.g., AC traction, distributed power, aluminum
cars with higher capacity, containerization and double-stack cars, and end-
of-train devices—and way and structures—e.g., continuous welded rail,
concrete ties, and integrated maintenance of way machines.” Key
developments that currently are taking hold in the industry or are on the
horizon include electronically controlled pneumatic (ECP) brakes, positive

' James McClellan, “Railroad Capacity Issues,” in Research to Enhance Rail Network
Performance, Transportation Research Board, 2007, p. 32.

20 Recent discussions of technological advances in the railroad industry can be found in
“6 High-Tech Advances,” Trains, Vol. 68, No. 11, November 2008; and generally
Progressive Railroading, Vol. 51, No. 6, June 2008.
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train control (PTC), remote control on the main line, digital inspection
technologies, electrification, and applications of nanotechnology.”'

FIGURE 18-15
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In some cases, these technological advancements have been
augmented by additions to second and other mainline miles of track.
While there was an across-the-board reduction in total Class I mainline
miles of track between 1987 and 1999, the more recent 1999-2006 period
has witnessed an increase in second and other mainline miles of track,
driven by increases in multiple mainline trackage by Western railroads
(BNSF, KCS and UP).** Much of this increase in multiple mainline
trackage, particularly for BNSF and UP, has occurred on coal and
intermodal routes. For example, it has recently been reported, “The coal
line reached a milestone on May 14, 2008, when 21 miles of fourth main
track went into service over the 1 percent grades of Logan Hill. BNSF
claims it’s the world’s longest stretch of four-track main line exclusively
for freight.”>

While total Class I miles of track have declined, usage of that track
has intensified as revenue ton-miles have grown continuously over the
study time period. Between 1987 and 1999, Class I net ton-miles grew by
51.5 percent, compared to the 19.9 percent decline in total track miles.
Between 1999 and 2006, Class I net ton-miles grew by 23.1 percent,
compared to the 1.7 percent decline in total track miles.>* The increasingly

2l See “6 High-Tech Advances,” Trains, Vol. 68, No. 11, November 2008.

22 R-1 Annual Reports, Schedule 700, Line 57.

5 “Wyoming Coal Line Expansion,” Trains, Vol. 68, No. 11, November 2008.

* Net ton-mile data are from R-1 Annual Reports, Schedule 755, Line 114, Column B.
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intensive use of Class I track miles is illustrated in Figure 18-16, which
charts the ratio of net ton-miles to total track miles.

FIGURE 18-16
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Other physical measures of railroad capacity include the number of
railcars and locomotives. As discussed in Chapter 16, railcar and
locomotive data suggest fluctuations over time, with flat-to-declining
values in the early to mid-2000s. Recent years have seen an increase in
spending as well as in the number of units. Furthermore, railcar capacities
and locomotive horsepower have been increasing over time.

Cambridge Systematics conducted an engineering transportation
flows study of rail-corridor capacities.” The study classified different
corridors by their ratio of volume to capacity. Corridors were assigned to
one of four levels of service categories:

e Below capacity - low to moderate train flows with sufficient
capacity to accommodate maintenance and recover from
incidents.

e Near capacity - heavy train flows with moderate capacity to
accommodate maintenance and recover from incidents.

e At capacity - very heavy train flows with very limited capacity
to accommodate maintenance and recover from incidents.

e Above capacity - have conditions for service breakdown.

Based on this categorization of rail corridors, the study’s findings were
that currently less than one percent of system mileage is above capacity,

% Cambridge Systematics, National Rail Freight Infrastructure Capacity and Investment
Study, prepared for the Association of American Railroads, September 2007.
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while three percent is at capacity. Approximately 88 percent of system
mileage is substantially below capacity and nine percent is near capacity.
However, this categorization does not consider potential congestion points
in networks such as terminal areas.

26

Based on a comparison of the value of capital’s marginal product
to its price, our econometric results in Chapter 9 (and also reported in
Chapter 16) are consistent with the Cambridge Systematics results. Our
analysis shows that, overall, the industry as a whole still has an excess
amount of way and structures capital. While the variable cost savings that
result from employing more capital has increased over time, the cost of
that additional capital has increased at a more rapid rate. These results are
also consistent with the findings of Friedlaender and her associates,”’ and
with the conclusion of Bitzan and Keeler, that the railroad industry still
has a considerable amount of excess capacity on its system.?®

It is important to recognize, however, that these results apply to the
aggregate network of each railroad. These studies do not examine whether
there are capacity shortages or choke points on individual segments of a
railroad’s network that are critical components that affect railroad
performance. A recent study by the Rand Corporation has noted that, in
order to determine capacity needs at particular points of the network,
much more detailed information on the network is required than what is
currently available to the public.”’ Burton developed a promising approach
to evaluate the need for and cost of additional railroad capacity at
particular points of the railroad network.”” His approach is based on a
statistical analysis of railroad traffic levels on particular route segments
and the characteristics of those route segments.

As discussed above, the capacity of railroad networks to provide
service is similar to that of communications and data networks where
throughput is often limited by constraints on switching or router capacity
despite almost unlimited “corridor capacity” in fiber optic cable. As a
means to address location-specific issues that may create congestion and

26 Cambridge Systematics, National Rail Freight Infrastructure Capacity and Investment
Study, prepared for the Association of American Railroads, September 2007, Table 4.4.

7 Ann F. Friedlaender, Ernst R. Berndt, Judy Shaw-Er Wang Chiang, Mark Showalter,
and Christopher A. Vellturo, “Rail Costs and Capital Adjustments in a Quasi-Regulated
Environment,” Journal of Transport Economics and Policy, May 1993, pp. 131-152.

*¥ John D. Bitzan and Theodore Keeler, “Economies of Density and Regulatory Change
in the U.S. Railroad Freight Industry, Journal of Law and Economics, February 2007, pp.
157-179.

* Brian A. Weatherford, Henry H. Willis, and David S. Ortiz, Infrastructure, Safety, and
Environment: A Review of Capacity and Performance Data, Rand Corporation, 2008, p.
xii.

3% Mark 1. Burton, “Measuring the Cost of Incremental Railroad Capacity: A GIS
Approach,” http://www.njrati.org/files/research/papers/adobe/TPUG-01.pdf.
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reduce network throughput, we examined the available data on railroad
terminal dwell time.

Terminal Dwell Time

The Rail Performance Measures (RPM) data consist of weekly
reported data by each Class I railroad for terminal dwell time, average
train speed, and cars on line.”’ We have complete panel data for the Class I
railroads from 1999 (when reporting began) through 2007. The RPM
terminal dwell time data can be used to help identify congestion points.*
In October 2005, standardized definitions of dwell time were adopted and,
therefore, pre-October 2005 data (“Period 17) are not directly comparable
to post-October 2005 data (“Period 2”).

Terminal dwell time can be considered an indicator of numerous
dimensions of railroad operations. It can be thought of as a measure of
capacity, a reflection of railroad operational efficiency, a contributor to
performance and customer satisfaction, and a symptom of capacity
constraints or network congestion. With respect to capacity or congestion,
it may be the case that there is sufficient mainline capacity but, as
discussed above, congestion at terminals creates a slowdown in railroad
performance. Or increased terminal dwell time may be symptomatic of
congestion elsewhere in the network.

Each railroad has its own unique pattern, but one common theme is
general increases in terminal dwell time in the 2003-2004 time period,
followed by sizeable declines in early 2005. Moreover, as documented in
our analysis of quarterly terminal dwell time data in Chapter 16, the
patterns of the large Western railroads (BNSF and UP) exhibit similarities
during the 2003-2005 period, increasing through mid- to late 2004 and
generally declining before bottoming out in mid-2005. Regarding the large
Eastern railroads, CSX has a similar pattern in the 2003-2005 period.
While NS does decline throughout 2005, its pattern prior to that is more of
a series of peaks and troughs.

As detailed in Chapter 16, each railroad exhibits a wide range of
dwell times across its different terminals. Terminals also differed
considerably in the variability of their dwell times, suggesting that those

3! Association of American Railroads, at http://www.railroadpm.org/.
32 Association of American Railroads, at http://www.railroadpm.org/Definitions.aspx.

Terminal Dwell is the average time a car resides at the specified terminal
location expressed in hours. The measurement begins with a customer release,
received interchange, or train arrival event and ends with a customer placement
(actual or constructive), delivered or offered in interchange, or train departure
event. Cars that move through a terminal on a run-through train are excluded, as
are stored, bad ordered, and maintenance of way cars.

Some limitations of RPM terminal dwell time data were noted in Chapter 16.
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terminals with the longest dwell times and largest variability might be
affected by capacity constraints. Average dwell times in the 2003-2004
period were generally higher than the entire Period 1 averages for the
Western railroads (BNSF and UP), but this relationship was more mixed
for the Eastern railroads (CSX and NS).

Congestion at various points or corridors in railroad networks
appears to be the major culprit in capacity-related performance issues over
the last ten years. While other measures of capacity along a given route
may indicate sufficient capacity to meet demand, congestion at terminals
or other specific network locations can often become a binding constraint
on the utilization of route capacity or network-wide capacity. For example,
as we discuss below, the terminal congestion issues in the 2003-2005
period are linked to service performance issues during that time period.

Train Speed

In our stakeholder interviews, respondents expressed perceptions
of service quality concerns that included captive shippers receiving poorer
service quality, and service quality declining as capacity became tighter.
“Poor service” was defined in various ways, including failure to meet all
service commitments, delivery variability, and unresponsiveness to
shippers’ requests.

The primary data set we are aware of for examining service quality
issues is the weekly RPM data.*® The elements compiled in the RPM data
that are most closely related to service quality and operating performance
are average train speed and average terminal dwell time. Terminal dwell
time was defined above.** Average train speed is defined as follows in the
RPM:

Train Speed measures the line-haul movement
between terminals. The average speed is calculated
by dividing train-miles by total hours operated,
excluding yard and local trains, passenger trains,
maintenance of way trains, and terminal time.*

The major limitation of the RPM train speed data is that it is at a
highly aggregate level, which does not allow us to adequately address
service quality issues that may be specific to certain routes, commodities,
or shippers. For example, these data do not allow us to test hypotheses
about the relationship between shipper captivity and service quality. We

3 Association of American Railroads, at http://www.railroadpm.org/.
 Association of American Railroads, at http://www.railroadpm.org/Definitions.aspx.

3 Association of American Railroads, at http://www.railroadpm.org/Definitions.aspx.
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asked members of our advisory panel if they were aware of any other data
that would allow a more thorough examination of service quality issues.
One panel member responded that railroads as well as many shippers
record and keep data on service metrics such as cycle times. While such
information is likely confidential, it was suggested that the STB may need
to require the reporting of this type of data—possibly by route or by
commodity—to better identify and rectify service quality issues.”®

Train speed is an indicator of how well the network is performing.
It is a measure of service quality as well as an indicator of network
capacity and operational efficiency. The RPM data report overall train
speed for each railroad as well as for the following types of trains:
intermodal, manifest, multilevel, coal unit, and grain unit. We use the
weekly data on train speed to construct annual averages of train speed,
which we call “annual train speed,” for each railroad and train type.

Table 18-5 presents changes in overall average annual train speeds
by railroad for 1999 through 2007.

TABLE 18-5
CHANGES IN OVERALL ANNUAL TRAIN SPEED BY RAILROAD
BNSF CN CP CSX KCS NS UpP
2000 4.6% -0.2% 2.0% 5.0% 8.0% 9.9% 1.8%
2001 -4.6% 1.7% -2.7% 13.4%  0.7% 9.5% -2.2%
2002 4.4% 103%  3.3% 4.2% -2.4% 5.0% 2.2%
2003 -3.7% -5.0% -5.0% -6.2% 7.3% -0.6% -5.9%
2004 -7.4% -7.6% -2.2% -3.9% 0.2% -1.9% -9.4%
2005%* 2.4% 3.3% -12.7%  -4.6% -11.4%  -3.5% -0.7%
2007 2.0% -6.0% -6.4% 4.5% 0.0% -0.2% 1.7%

Average
1999-2005*  -0.8% 0.3% -3.0% 1.1% 0.2% 2.9% -2.5%

*Statistics for 2005 only cover the months of January through September.

Also, as discussed above, because of definitional changes in the
RPM data, pre-October 2005 data are not necessarily comparable to post-
October 2005 data. Therefore, we segment the data into two time periods.

36 The STB has available on its website complaint statistics by type of complaint and by
commodity group going back to 2005. However, because of the aggregate nature of these
statistics and the short time frame over which they are available, they are not useful for
our purposes here.
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Furthermore, as cautioned in Chapter 17, unique characteristics of each
railroad renders comparisons across railroads meaningless.?’

This caveat noted, the following general observations emerge from
our analyses of train speeds and terminal dwell time (Chapters 16 and 17)
based on the RPM data.

e Average train speed for the large Western railroads (BNSF and
UP) declined, while average train speed for the large Eastern
railroads (CSX and NS) increased in the 1999-2005 period.

e In 2003 and 2004, there were widespread declines in average
train speed across railroads (except for KCS) and increases in
average dwell time that were particularly large for most
railroads.

e In 2006 and 2007, average train speed for the large Western
railroads increased somewhat and results for the large Eastern
railroads were mixed.

e In the last few years, volatility in average speed has generally
subsided.

e Among types of train, intermodal is the fastest, followed by
multilevel.*® Coal unit trains are generally the slowest,
although average speeds for manifest and grain units are often
close, and sometimes below, the average speeds for coal units.

To assess the interrelatedness of railroad performance and
capacity, Table 18-6 presents correlations with changes in average train
speed across railroads for changes in: (a) the RPM measure of terminal
dwell time, (b) the RPM measure of cars on line, and (c) net ton-
miles/road miles.”

37 Association of American Railroads, at http://www.railroadpm.org/.

Despite the use of a common methodology, one railroad’s
performance metrics cannot meaningfully be compared to
another railroad’s, due to differences including, but not limited
to, those associated with network terrain and design
characteristics, traffic mix, traffic volume, length of haul, extent
of passenger operations, and operational practices — as well as
external factors such as weather and port operations which can
impact carriers differently.

¥ Canadian Pacific’s intermodal and multilevel categories had similar average train
speeds in most of Period 2. Also, as noted in Chapter 17, the original RPM data for KCS
has identical speeds throughout for intermodal and multilevel.

3% Net-ton miles data are obtained from R-1 Schedule 755, Line 114, Col B; miles of road
data are obtained from R-1 Schedule 700, Line 57, Col 1. All data are aggregated over
Class I railroads for each year, 1999-2005.
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TABLE 18-6
CORRELATIONS WITH CHANGES IN AVERAGE TRAIN SPEED ACROSS RAILROADS
BY YEAR

Net Ton-
Dwell Carson Miles/
Time Line Road Miles

2000 0.29 -0.18 0.09
2001 -0.51 -0.83 0.03
2002 -0.79 -0.92 -0.78
2003 -0.93 -0.70 -0.51
2004 -0.28 -0.63 0.09
2005* -0.39 -0.45 0.08

*Statistics for 2005 only cover the months of
January through September.

Except for the annual change from 1999 to 2000, annual changes
in dwell time are negatively correlated with annual changes in average
train speed. Annual changes in cars on line are negatively correlated with
the annual changes in average train speed for all years. Annual changes in
net ton-miles per road mile are negatively correlated in 2002 and 2003, but
positively correlated in the other four years. Recognizing that correlations
do not necessarily imply causality, these correlations suggest that overall
industry-wide network congestion became particularly acute in 2002 and
2003 (to a lesser extent also in 2001 and 2004), having a negative impact
on train speed (results may vary across railroads). As we saw in our
analysis of terminal dwell times in Chapter 16, this congestion was likely
due to congestion at particular terminals for each railroad and not an
overall capacity shortage on railroad networks. Thus, our analysis appears
to indicate localized constraints or congestion having spillover effects on
network-wide performance. Again, this is analogous to blocking at
switching points in communications or data networks creating reductions
in network throughput regardless of the potential available capacity at
other points in the network.

Changes in Average Speed by Train Type

An indication of differences in service quality across shipper types
is if particular train types have changes in average speeds that are
markedly different than the changes in average speeds of other train types.
For example, in our stakeholder interviews, we heard the opinion that
high-margin services such as intermodal receive preferential service to the
determinant of other commodity groups. Figure 18-17 presents changes in
average speed by train type during Period 1 (January 1999-September
2005) for each of the Class I railroads. Although it is admittedly at a very
aggregate level, there does not appear to be any strong bias toward
intermodal, as its average speed declined for all railroads except NS over
the 1999-2005 period, and its change in speed was below that of the
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overall average for all the railroads. In fact, it was below the change in
average speed of coal units and manifest for most railroads over this time
period.

FIGURE 18-17
CHANGES IN AVERAGE SPEED BY RAILROAD AND TRAIN TYPE, 1999-2005
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Variability in Average Speed by Train Type

The variability in average train speed by railroad and train type
(and, presumably, the resulting variability in delivery performance to
shippers) is measured by the coefficient of variation (CV), which is the
ratio of the standard deviation of train speed to average train speed. Table
18-7 presents CVs of train speed by railroad and train type, stated as a
percent of average speed. Again, comparisons across railroads are not
necessarily meaningful. The lowest CV in most cases is found for
intermodal, especially during Period 1. Grain units and coal units typically
have the highest CVs. Thus, the implication is that even though its average
speed generally declined over this period, intermodal typically receives the
most predictable service. On the other hand, coal units and grain units
receive the least predictable service.

The average train speeds calculated from RPM data provide a
crude, aggregate proxy for the railroad service performance received by
shippers. As discussed above, our advisory panel noted that railroads as
well as many shippers record and keep data on service metrics such as
cycle times. While such information is likely confidential, it was
suggested that the STB may need to require the reporting of this type of
data—possibly by route or by commodity—to better identify and rectify
service quality issues.



Volume 2 18-35

TABLE 18-7
VARIABILITY IN AVERAGE TRAIN SPEED BY RAILROAD AND TRAIN TYPE

Measured by the Coefficients of Variation

Inter Multi Coal Grain
modal Manifest level Unit Unit

1999-2005
BNSF 3.6% 3.6%  42%  49%  4.6%
CN 3.9% 51%  6.1%  8.0%  9.4%
CP 5.1% 56%  68%  59%  71.3%
CSX 3.5% 51%  63%  44%  63%
KCS 5.5% 7.0%  56%  82%  8.9%
NS 3.2% 44%  54%  45%  1.1%
up 3.6% 35%  3.9%  49%  5.1%
2006-2007

BNSF 3.8% 43%  3.9%  44%  44%
CN 3.5% 35%  53%  59%  4.5%
Cp 4.0% 3.6%  59%  89%  52%
CSX 3.4% 38%  45%  34%  43%
KCS 6.0% 46%  6.0%  6.5%  52%
NS 3.6% 41%  51%  3.6%  5.7%
up 3.6% 3%  32%  42%  3.7%

Summary

Post-Staggers declines in Class I miles of track have stabilized in
recent years and track continues to be used more intensively, as net ton-
miles per mile of track continue to increase.*” Railcar and locomotive data
suggest fluctuations over time, with flat-to-declining values in the early- to
mid-2000s. Recent years have seen an increase in spending as well as in
the number of units. Other aggregate measures of railroad capacity
indicate that, overall, excess capacity may still exist. Combined with a
relatively weak economy, all of this indicates that any capacity tightness
that may have existed at the beginning of this decade has likely loosened
in recent years.

However, localized congestion points are often a binding
constraint on effective capacity and the ability of railroads to efficiently
and reliably provide services. The general increase in terminal dwell times
during the mid-2000s indicates greater congestion at points in the railroad
networks. In recent years terminal dwell times have subsided. Those
terminals with the longest dwell times and greatest variability might have
been affected by capacity constraints. Furthermore, the relationship

0 As indicated above, some but not all of the decline in Class I miles of track has been
offset by increases in regional and shortline track miles.
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between increased network congestion (represented by terminal dwell
times) and diminished railroad performance (represented by train speed)
illustrates the complex interaction between a number of factors that affect
the railroad industry’s ability to provide service and resulting productivity.

CONCLUSION

The presence of density economies and fixed costs in the Class I
railroad industry necessitates that, on average, Class I railroads set rates
above marginal costs so that revenues cover total costs. By definition, the
setting of price above marginal cost is the exercise of market power, but
exercise does not imply abuse. Rates on average need to be marked up
over marginal cost by about 70 percent to achieve revenues sufficient to
cover cost. The post-Staggers Act regulatory system allows railroads to
exercise market power (or pricing power), within limits, in order to earn
sufficient revenues. While there are differences among the individual
railroads, we find no evidence that the railroad industry as a whole has
achieved sustained results above revenue sufficiency. By our R-1 based
measure of revenue sufficiency, RPTM/ATC, the railroad industry has
flirted with revenue sufficiency for a number of years, but has only
achieved or surpassed it a few times in the mid-1990s and in 2006.

The Class I railroad industry has experienced reductions in
productivity growth and increases in input price growth in recent years,
which have added to the upward pressures on the rail rates paid by
shippers. Our analysis indicates that changes in density economies and the
ratio of fixed to variable costs are important factors that have contributed
to recent rate increases, and not the increased exercise of market power.
The positive gap between Class I industry revenues relative to total cost in
2006 was primarily due to declining fixed costs, as the railroads’ margins
relative to marginal cost remained essentially the same.

The railroad industry’s proximity to and achievement of financial
viability is reflected in financial statistics such as earnings per share and
price-to-earning ratios. In general, financial market results indicate that
Class I railroads performed comparably to the utility sector, but with much
more stable growth in earnings and price-to-earning ratios than in the
utility sector or the S&P 500 overall. The relatively low price-to-earning
ratio indicates that investors have not anticipated excessive returns in the
railroad industry.

We analyzed the 2001-2006 period to examine the current state of
railroads’ exercising their pricing flexibility, including their exercise of
local market power. We found rate markup patterns by commodity are
generally consistent with economic theory and with the information we
gathered in our qualitative research. We found relatively small markups
for coal, metallic ores, nonmetallic minerals, and transportation
equipment, and relatively large markups for grains. It should be noted that
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the relatively constant or declining markups for commodities other than
grains do not reflect constant shipment characteristics. In our qualitative
research phase, we heard from shippers (particularly coal shippers) who
noted that long-term, low-priced contracts had expired in this time frame
and were replaced by higher-priced contracts or tariff rates. Such changes
increase incentives to form shipments with lower-cost characteristics to
partly offset the less favorable terms. We observe material shifts to lower-
cost characteristics for various commodities in the CWS data, suggesting
that shippers as a whole have some ability to substitute less costly
shipment characteristics. However, shippers who are unable to adjust their
shipping practices towards lower-cost characteristics may face substantial
rate increases in periods of increasing industry costs.

We have investigated at a commodity-specific level whether there
is effective competition to prevent railroads from exercising market power
beyond that necessary to achieve revenue adequacy. We find generally
expected effects on rail rates from increasing railroad competition at the
origin and from increasing the distance from the origin to the nearest
available water transportation. With respect to intramodal competition, the
responsiveness of RPTM to railroad competition varies by commodity.
Coal, chemicals, and transportation equipment display stronger RPTM
responses to railroad competition than do corn, wheat, soybeans, and
intermodal shipments. Intermodal shipments are an anomaly in that
increased rail competition in some cases increases RPTM. This finding
could reflect non-price competition and capacity constraints on key routes
during the sample period. The strongest effect of water competition at
origin is for wheat. At the destination, intermodal and chemical shipments
show strong effects from water competition.

We conclude that R/VC ratios are weak indicators of market-
dominant positions. We believe that regulatory reforms that would
establish R/VC tests as the sole quantitative indicator of a railroad’s
market dominance are ill-advised. In contrast, analyses of railroad rates
using data sources such as the CWS can indicate the effects of railroad and
water competition factors on RPTM directly. These analyses can identify
market structure factors by commodity that relate to a shipper’s rail
captivity. The CWS-based analyses can also identify small geographic
areas such as counties with combinations of market structure factors that
will tend to increase a shipper’s relative captivity.

Localized congestion points are often a binding constraint on
effective capacity and the ability of railroads to efficiently and reliably
provide services. The general increase in terminal dwell times during the
mid-2000s indicates greater congestion at specific points in the railroad
networks. In recent years terminal dwell times have subsided. Those
terminals with the longest dwell times and greatest variability might have
been affected by capacity constraints. Furthermore, the relationship
between increased network congestion (represented by terminal dwell
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times) and diminished railroad performance (represented by train speed)
illustrates the complex interaction between a number of factors that affect
the railroad industry’s ability to provide service and resulting productivity.
Aggregate measures of railroad capacity indicate that, overall, excess
capacity may still exist. Combined with a relatively weak economy, all of
this indicates that any capacity tightness that may have existed at the
beginning of this decade has likely loosened in recent years.

Policies that would facilitate shippers’ access to competing
railroads, such as reciprocal switching and terminal access agreements,
could potentially increase competition among railroads. However, some
shippers are subject to relatively high rail rates because of geography and
shipper density characteristics restricts both railroad and intermodal
(water) competition. These shippers are not likely to get as much relief
from railroad-focused policy initiatives. While some shippers and
shipment recipients might be able to relocate in response to modal
competition, much economic activity is not able to do so. Regulatory
oversight is required to ensure that shipper captivity, driven by
unavoidable limitations of shipment geography, does not result in railroad
prices that are determined to be unreasonable.”
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