Introduction

The role of private ownership of the freight car fleet has been one of steady evolution,
with the railroad provision of investment in and ownership of freight cars progressively
declining over the past few decades. William E O’Connell, Jr, documented in his 1970
Business History Review article, “ The Development of the Private Railroad Freight Car,
1830-1966,” the increasing role of the private fleet and offered some suggestions as to the
initial and continuing cause. He said,

“After initial widespread use of private cars under the "common road"” concept of early
railways, railroad-owned freight cars predominated from the 1840's through the 1860's,
except for a short-lived boom in cars owned by "fast freight™ lines. From this time on,
however, the percentage of private cars has increased as railroads refused to build
specialized freight cars because of high initial costs, rapid technological obsolescence,

outside pressure, and managerial shortsightedness”.

This process and trend has continued, until today over 50% of the tons shipped on the
North American railroad are moved in cars owned by non railroad leasing companies and
shippers. Within this ownership pattern has been a continuing shift of costs from the
railroads to the private car owners. The overall theme of this research paper is to identify
the economic and environmental benefits accruing to shippers, consumers, and
investment entities of this private rail car fleet. Specifically, the focus of this paper is to
determine whether current car hire practices, car rules, and interchange rules are serving
to allow the continued beneficial role of the private car fleet to be economically sustained

without an undue shifting of costs from railroad-owned cars to private cars.

Between 2000 and 2008, there has been a dramatic decrease in rail ownership of
freight cars as the share of cars owned by non-railroad leasing companies and shippers

has increased significantly. Clearly, the overall health of the entire railroad industry and



the performance by industry for the nation has become heavily dependent upon past and

continuing investment in freight cars by leasing companies and shippers.

Shift from Rail Ownership to Private Rail Car Ownership

The following analysis documents this shift to a fleet of rail cars dominated by
non-railroad leasing companies and shippers. The primary data sources used to illustrate
these trends are the Railroad Carload Waybill Public Use data files from 2000, 2005, and
2008. The commonly used Railroad Waybill database is a stratified one percent sample
of carload waybills for all US rail traffic of US, Canadian, and Mexican origin submitted
by those US rail carriers terminating 4,500 or more revenue carloads annually, available
from the Surface Transportation Board, Washington, D.C.,* It forms the basis for an
estimation of the annual railroad carloads, tons, ton-miles, and revenues associated with
US railroad traffic. The Railroad Waybill database allows identification of the ownership

of each freight car as well as the type of freight car involved in each shipment.

At the outset, it should be noted that there are three freight car ownership
categories identified in the waybill data. The first category is the private ownership
category. This represents non-railroad leasing companies and shippers. The second
category is the railroad ownership category. This represents freight cars owned by
individual railroads. The third category of freight cars is labeled as TTX cars. TTX cars

are owned by North America’s leading railroads and leased to individual railroads on an

L http://www.stb.dot.gov/stb/industry/econ_wayhbill.html



as needed basis. The analysis in the following pages tabulates each of these three
equipment ownership categories separately. While the 1990 Railroad Carload Wayhill
Public Use data files were available, the 1990 data file does not identify the TTX
ownership category. Instead, the 1990 file includes the TTX carloads in the private car
ownership category. In order to give the picture of the dynamic redistribution of traffic
among the three categories, it was decided to focus the report on the years in which the
three ownership categories were identified.
Overall Growth in Private Cars 2000-2008: Carloads, Tons, Ton-Miles, and
Revenue

Figure 1 shows that, while private cars accounted for 37.0 percent of total
carloads in 2000, their share of total carloads increased to 41.90 percent in 2008. During
this same time, rail-owned cars’ share of the total rail fleet declined from a high of 34.3
percent of all carloads in 2000 to 27.9 percent in 2008. The TTX owned cars had a 28.7
percent share of total carloads in 2000 and 30.2 percent of the total in 2008. Figure 2
provides information on the total carloads by ownership categories for the years 2000,
2005, and 2008. It shows that in 2008 of the 34.8 million carloads movements in the
system, 14.6 million were private cars; 9.7 million were railroad-owned cars; and 10.5
million were TTX cars. Clearly, private cars have become the dominant ownership

category on a carload basis.



Figure 1: Distribution of Total Carloads by Ownership Category, 2000-2008
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Figure 2: Total Carloads by Ownership Category, 2000-2008

16000.00

14000.00

12000.00

10000.00

8000.00

Total (in thousands)

6000.00

4000.00

2000.00

0.00

2000 2005 2008
Year

O Private
B Rail
aTTXx

Source: Railroad Carload Waybill Data, Surface Transportation Board, Washington, D.C., Public Use File, 2000, 2005, and 2008




The focus in Figures 3 and 4 is on total tons moved on the railroad system by
ownership category. The growth in the share of tons moved in private cars is very
significant. In 2000, private cars accounted for 47.7 percent of total rail tonnage.
Beginning in 2000, private cars handled a majority of total rail tonnage. In fact, by 2008,
private cars accounted for 56.0 percent of the total rail tonnage, even as total rail tonnage
was increasing. In contrast, rail-owned cars were responsible for 44.3 percent of total
tonnage in 2000, but only 36.4 percent in 2008. The share of total tonnage in TTX
owned cars has been somewhat stable, only fluctuating from 8.0 percent of total tonnage
in2000, 8.2 percent in 2005, to 7.6 percent in 2008. In 2008, private cars moved 1.2
billion tons of freight on the railroad system, rail-owned cars moved 770 million tons,
and TTX cars moved 160 million tons. It is significant to note that TTX cars handle a
much smaller share of total tonnage carried on the railroads versus the percentage of
carloads on the system. This will be explained below by noting that the TTX cars
participate heavily in the TOFC/COFC market involving merchandise traffic with lower

car-weights than many of the bulk commodities.



Figure 3: Distribution of Total Tons by Ownership Category, 2000-2008
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Figure 4: Total Tons by Ownership Category, 2000-2008
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Total ton-miles by ownership category from 1990 through 2008 are apportioned
in Figures 5 and 6. Private cars accounted for 48.9percent of all ton-miles in 2000 and
54.3 percent of all ton-miles in 2008. In contrast, rail-owned cars handled only 37.6
percent of the ton-miles in 2000 and 33.5 percent in 2008. Throughout this period, there
was some minor fluctuation in the share of ton-miles moved in TTX cars. In fact, TTX
cars moved 13.5 percent of the total ton-miles in 2000 and 12.3 percent in 2008. In 2008,
there were 17.4 billion ton-miles of freight moved on the US rail system. Of this total,
private cars accounted for 9.4 billion ton-miles of freight; rail-owned cars accounted for
5.8 billion ton-miles; and TTX cars accounted for 2.1 billion ton-miles.

Figure 5: Distribution of Total Ton-Miles by Ownership Category, 2000-2008
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Figure 6: Total Ton-Miles by Ownership Category, 2000-2008
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The distribution of total railroad revenue by ownership category is provided in Figures 7
and 8. Once again, participation of private cars increased throughout the study period. In
2000, 39.6 percent of railroad revenue was generated by private cars. This figure
increased to 46.0 percent in 2008. In contrast, rail owned cars accounted for 39.5 percent
of the revenue in 2000, but only 35.6 percent in 2008. In2000, 21.9 percent of the
revenue moved in shipments in TTX cars, while these cars handled only 18.4 percent of
the revenue in 2008. In 2008, the railroads generated $72.6 billion in revenues. Of this
total, $33.4 billion was in private cars, $25.9 billion in rail-owned cars, and $13.4 billion
in TTX cars.

Examining the above categories it can be seen that the TTX cars, while

accounting for 27.9 percent of all carloads in 2008, represented only 7.6 percent of all



tons and 12.3 percent of all ton-miles on the system. Again, this is a reflection of the
TOFC/COFC movements in TTX cars. These movements consist typically of lighter
weighted-manufactured goods in contrast to movements in other car types, which focus
on heavier bulk commodities. Private cars in contrast account for 41.9 percent of all
carloads but 56.0 percent of all tons and 54.3 percent of all ton-miles. Private cars handle

heavier weighted bulk commodities, e.g. tank cars.

Figure 7: Distribution of Total Revenue by Ownership Category, 2000-2008
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Figure 8: Total Revenue by Ownership Category, 2000-2008
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Private Car Usage by Car Type and Ownership Category, 1990-2008

Table 1 distributes total rail revenues in 2008 by car type and ownership category.
It breaks out all rail shipments into 15 car type categories, using the definitions of the
Surface Transportation Board. The purpose of this section is to investigate the
importance of private rail car in a number of different car type segments as well as to
highlight a growing reliance on private rail cars in these segments over time.

Of the fifteen car type categories listed in Table 1, private cars account for the
majority of railroad revenue in six of the categories. Indeed, in two categories, tank cars
under 22,000 gallons and tank cars 22,000 gallons and over, over 99 percent of the

revenues are generated in private cars. There is virtually no participation of railroad
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Category

All Cars

Plain Box Cars 50 ft and above
Equipped Box Cars

Plain Gondola Cars

Equipped Gondola Cars

Covered Hopper Cars

Open Top Hopper Cars-General Service
Open Top Hopper Cars-Special Service
Refrigerator Cars-Mechanical
Refrigerator Cars-Non-Mechanical

Flat Cars TOFC/COFC

Flat Cars-Multi-Level

Flat-Cars-General Service

Flat Cars-Other

Tank Cars-Under 22,000 Gallons

Tank Cars-22,000 Gallons and Over

2008

Private Revenue

$33,391,339,590
$248,461,061
$542,362,011
$5,153,671,811
$419,035,251
$8,825,517,576
$996,167,748
$4,973,123,429
$135,808,776
$18,048,440
$3,209,449,172
$6,530,520
$5,009,211
$187,952,486
$3,128,769,194

$5,389,617,640

% Private

45.98

53.15

10.51

60.40

13.18

59.04

29.11

75.20

22.46

4.96

24.00

0.15

36.09

6.49

99.90

99.99

Rail Revenue

$25,858,581,660
$219,045,719
$4,617,999,750
$3,379,570,732
$2,757,733,896
$6,121,275,268
$2,426,052,239
$1,640,271,651
$468,933,643
$345,840,566
$1,470,997,537
$583,326,737
$7,128,600
$1,745,894,119
$3,251,084

$371,760

% Rail

35.60

46.85

89.46

39.60

86.76

40.95

70.89

24.80

77.54

95.04

11.00

13.55

51.36

60.28

0.10

0.01

TTX Revenue

$13,378,665,046
$0

$1,841,080

$0

$1,741,200
$794,120

$0

$0

$0

$0
$8,692,258,174
$3,716,447,748
$1,742,560
$962,222,780
$0

$0

%TTX

18.42

0.00

0.04

0.00

0.05

0.01

0.00

0.00

0.00

0.00

65.00

86.30

12.55

33.23

0.00

0.00

Total Revenue
$72,628,586,296
$467,506,781
$5,162,202,841
$8,533,242,543
$3,178,510,347
$14,947,586,964
$3,422,219,987
$6,613,395,080
$604,742,419
$363,889,006
$13,372,704,883
$4,306,305,005
$13,880,371
$2,896,069,385
$3,132,020,278

$5,389,989,400

Table 1: Railroad Revenue Distributed by Car Type and Ownership Category, 2008

Source: Railroad Carload Waybill Data, Surface Transportation Board, Washington, D.C., Public Use File, 2008

% of Total

100.00
0.64
7.11
11.75
4.38
20.58
4.71
9.11
0.83
0.50
18.41
5.93
0.02
3.99
431

7.42
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owned or TTX cars in these two categories. These two tank car categories account for
11.7 percent of total railroad revenues in 2008. The next highest participation rate for
private cars involves open top hopper cars (special service). Private cars in this category
represented 75.2 percent of all revenues. In 2008, this car type category generated 9.1
percent of all railroad revenues.

There are three car type categories in which private cars accounted for between 50
and 60 percent of total 2008 revenues. They are: plain box cars (50 feet and above); plain
gondola cars; and covered hopper cars. In these three categories private cars were
responsible for 53.1, 60.4, and 59.0 percent of the total revenues, respectively. It must be
noted that the covered hopper car category generated 20.6 percent of total rail revenues in
2008.

It is informative to review the growth in private participation in these six car type
categories over time in terms of their share of total revenues. It is quite clear that rail
shipments in tank cars have moved in private cars almost exclusively throughout the
1990-2008 periods (Figures 9 and 10). Throughout these years, private cars have handled
no less than 99 percent of the total revenue generated from tank car movements,

regardless of car size.
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Figure 9: Distribution of Under 22,000 Gallon Tank Car Revenue by Ownership Category, 2000-
2008
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Figure 10: Distribution of Over 22,000 Gallon Tank Car Revenue by Ownership Category, 2000
2008
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As shown in Figure 11, private cars dominate the open top hopper car in
special service market. Indeed, the private car share of the revenue in this car type has
been in the 75 percent range in each of the three analysis years, 2000, 2005, and 2008.
The railroad-owned car share of this market has been in the 25 percent range throughout

with no participation of TTX cars.

Figure 11: Distribution of Open Top Hopper Car in Special Service Revenue by Ownership
Category, 2000-2008
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The private car share of the total revenue in plain boxcars was 66.6 percent in
2000 (Figure 12). The private share of the plain boxcar revenue increased again to 71.4
percent in 2005, but decreased to 53.2 in 2008. In this year, rail-owned plain boxcars

accounted for 46.9 percent of the revenues in this car type category.
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Figure 12: Distribution of Plain Box Car Revenue by Ownership Category, 2000-2008
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Private car participation in the plain gondola car type category has been at a
consistent level throughout the 2000-2008 time periods (Figure 13). The private share
since has fluctuated only between 60 and 62 percent in 2000, 2005, and 2008. The
remainder of plain gondola car revenue moved in rail-owned cars with no participation

from TTX-owned cars.
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Figure 13: Distribution of Plain Gondola Car Revenue by Ownership Category, 2000-2008
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The final car type category with dominance by private cars is the covered hopper
car type (Figure 14). In this category, private cars have increased their participation from
56.0 percent in 2000 to 59.0 percent in 2008. The rail-owned share decreased to a 41.0
percent share in 2008. Once again TTX-owned cars did not participate in this car type

category.

16



Figure 14: Distribution of Covered Hopper Revenue by Ownership Category, 2000-2008

70.00

60.00

H 59.04
*-56-01
v . T v IO
Cumes 4-u.
+43:99

40.95

50.00

40.00

—e— Private
—#— Rail
TTX

30.00

Percent of Revenue

20.00

10.00

0.00 +—— 0.00 ] 0.00 ] .t
2000 2005 2008

Year

Source: Railroad Carload Waybill Data, Surface Transportation Board, Washington, D.C., Public Use File, 2000, 2005, and 2008

TTX cars dominate the flat car, Trailer on Flat Car (TOFC)/Container on Flat Car
(COFC) category. Indeed, in 2008, TTX TOFC/COFC cars accounted for 65 percent of
railroad revenues in this car type. Significantly, 18.4 percent of all railroad revenues
were accounted for by TOFC/COFC cars. Figure 15 shows that private TOFC/COFC cars
accounted for 24 percent of all revenues in this car type in 2008. Rail owned cars
accounted for 11 percent of all TOFC/COFC revenue in 2008. It should be noted that the
Railroad Carload Wayhbill public use tapes do not correctly distinguish between private
owned cars and TTX cars. According to a review of UMLER data, the breakout of the
TOFC/COFC cars by car ownership category is: 24 percent in private cars; 11 percent in

railroad owned cars; and 65 percent in TTX cars. Without any additional information,
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this analysis divided the TOFC/COFC traffic in terms of carloads, tons, ton-miles, and

revenue using the UMLER distributions.
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Figure 15: Distribution of TOFC/COFC Flat Car Revenue
by Ownership Category, 2000-2008
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These patterns allow an investigation of the relationship between car category and

commodity being moved and industry being served. It is clear that the private rail fleet is

totally responsible for tank car movements. The primary products moving in tank cars

are the following: food products; chemical or allied products; and petroleum or coal

products. Within the food product category, the primary movements are corn syrup;

soybean oils; and nut or vegetable oils. Within the chemical or allied product category,

the main products are alcohol, sulfuric acid, and fertilizers. Within the petroleum or coal

products category, the products moving in tank cars are liquefied gases, coal or
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petroleum. The privately-owned plain box cars focus on movements in the following set
of commodities: beer; paper waste, scrap; fiberboard, paperboard, and pulp board.

The primary commodity moving in privately owned open hopper cars and in plain
gondolas is coal. Additional commodities moving in privately-owned open hopper cars
are crushed stone and pulpwood or other wood chips. An additional commodity moving
in privately-owned plain gondolas is iron or steel scrap. Finally, there are a variety of
commaodities moving in privately-owned covered hopper cars. The major users of this
car type are: wheat, prepared feed, soybean cake, flour, and grits; plastic materials or
synthetic resins; sodium compounds; and hydraulic cement. The privately-owned and
TTX-owned TOFC/COFC flat cars handle miscellaneous mixed shipments.

Table 2 reinforces the information in Table 1 by displaying the distribution of
total rail ton-miles in 2008 by car type and ownership category. Of the fifteen car type
categories listed in Table 2, private cars account for the majority of railroad ton-miles in
six of the categories. In fact, the private car leadership categories are identical to the ones
in which they had a majority of the total railroad revenues. Indeed, in two categories,
tank cars under 22,000 gallons and tank cars 22,000 gallons and over, over 99 percent of

the ton-miles are generated in private cars. There is virtually no participation of railroad
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Category

All Cars

Plain Box Cars 50 ft and above
Equipped Box Cars

Plain Gondola Cars

Equipped Gondola Cars

Covered Hopper Cars

Open Top Hopper Cars-General Service
Open Top Hopper Cars-Special Service
Refrigerator Cars-Mechanical
Refrigerator Cars-Non-Mechanical

Flat Cars TOFC/COFC

Flat Cars-Multi-Level

Flat-Cars-General Service

Flat Cars-Other

Tank Cars-Under 22,000 Gallons

Tank Cars-22,000 Gallons and Over

2008
Private Ton-Miles

941386

3967

11135

285407

8105

191741

28593

184695

2517

393

63732

73

44

1723

59805

97201

% Private

54.26

51.76

13.54

72.83

16.62

52.65

35.30

79.27

24.80

5.68

24.00

0.25

20.79

3.19

99.91

100.00

Rail Ton-Mile % Rail

580989

3697

71096

106458

40624

172440

52416

48312

7629

6524

29210

3849

137

37313

53

4

33.49

48.24

86.43

27.17

83.30

47.35

64.70

20.73

75.20

94.32

11.00

13.33

65.46

69.09

0.09

0.00

TTX Ton-Miles % TTX

212670

0

32

0

38

0

172606

24961

29

14972

0

0

12.26

0.00

0.04

0.00

0.08

0.00

0.00

0.00

0.00

0.00

65.00

86.42

13.75

27.72

0.00

0.00

Total Ton-Miles % of Total

1735045

7664

82263

391865

48766

364189

81009

233007

10146

6917

265548

28882

210

54008

59859

97205

Table 2: Railroad Ton-Miles Distributed by Car Type and Ownership Category, 2008

Source: Railroad Carload Waybill Data, Surface Transportation Board, Washington, D.C., Public Use File, 2008

100.00%
0.44%
4.74%

22.59%
2.81%
20.99%
4.67%
13.43%
0.58%
0.40%
15.30%
1.66%
0.01%
3.11%
3.45%

5.60%

20



owned or TTX cars in these two categories. These two tank car categories account for
9.1 percent of total railroad ton-miles in 2008. The next highest participation rate for
private cars involves open top hopper cars (special service). Private cars in this category
represented 79.3 percent of all ton-miles. In 2008, this car type category generated 13.4
percent of all railroad ton-miles. The third highest share of the market for private cars
involved plain gondola cars. This category was dominated by the private cars with a 72.8
percent share. In 2008, this car type category generated 22.6 percent of total railroad ton-
miles.

There are two car type categories in which private cars accounted for between 50
and 60 percent of total 2008 revenues. They are: plain box cars (50 feet and above) and
covered hopper cars. In these two categories private cars were responsible for 51.8 and
52.7 percent of the total ton-miles, respectively. It must be noted that the covered hopper

car category generated 21 percent of total rail ton-miles in 2008.

Replacement Cost of Fleet of Private Rail Cars by Car Type

The total investment in the private fleet of rail cars is highly significant. Indeed,
if the railroads were required to step in and replace the investment made in the private
fleet with their own equipment, it could significantly disrupt total rail service with
disastrous consequences for currently stressed industries and an already strained national
economy. Table 3 provides estimates of the magnitude of the costs associated with
replacing the entire fleet of private rail cars by identifying the current number of private
rail cars by car type category. An estimate of the current replacement costs (in current

dollars) for each car type category is then provided. Finally, from those data inputs, the
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total replacement costs associated with each car type category as well as the overall total
replacement costs if, indeed, the entire fleets of private rail cars were replaced can be
determined.

Overall, if all 1.142 million private rail cars were to be replaced, the total
investment cost would equal $99.5 billion. Breaking this staggering sum into various car
type categories is revealing. The car type category generating the largest portion of the
total replacement cost is the private covered hopper category. The 375,180 covered
hopper cars in the private fleet have an estimated replacement cost of $28.0 billion. The
second largest car type category is the tank car category, with 302,395 private tank cars
with a total replacement cost of $26.0 billion. Recall, that there is virtually no railroad
investment in this car type category.

The third largest category is the TOFC/COFC private fleet. This consists of
59,800 cars with a total replacement cost of $11.7 billion. The fourth largest category is
the plain and equipped gondola car category. This consists of 149,090 private cars with a
replacement cost of $10.7 billion. The fifth largest category is the plain and equipped
box car category with 84,213 private cars and a replacement cost of $9.0 billion. The
estimated number of private cars in each equipment type category as well as the
replacement costs for individual equipment types and overall replacement costs for each
equipment type are provided in Table 2. These different categories add up to the over
$99.4 billion investment required of the railroads if the private car fleet had not been or is

not available.

22



Equipment Category

Plain Box Cars 50 ft and above

Plain Gondola Cars

Covered Hopper Cars

Open Top Hopper Cars-Special Service
Refrigerator Cars-Mechanical

Flat Cars TOFC/COFC
Flat-Cars-General Service

Tank Cars-Under 22,000 Gallons

All Cars

Table 3: Replacement Cost of Fleet of Private Rail Cars by Car Type

Number of Privately-
Owned Cars

84,213

149,090

375,180

99,568

6,991

59,800

65,110

302,395

1,142,347

Replacement

Costs Per Car
$107,000
$72,000
$74,500
$80,000
$215,000
$196,000
$70,000

$86,000

Total Replacement
Costs
$9,010,791,000

$10,734,480,000
$27,950,910,000
$7,965,440,000
$1,503,065,000
$11,720,800,000
$4,557,700,000
$26,005,970,000

$99,449,156,000

Source: Private Rail Car Fleet Size by Car Type from Industry Sources; Estimates of Private Rail Car Replacement Costs by

Car Type Averaged from Manufacturers, Owners, and Lessors. Costs are retail costs based on typical car in each car type

category

To further emphasize the importance of the investment in private cars to the

railroad industry, we should focus on the investments in railroad cars made during the

2000-2008 time period. Table 4 displays information on the number of new railcar

installations by ownership category during this time period. During these years, there

were 453,495 new railcar installations. Private cars represented 87 percent of this

investment, while the railroads provided the remaining 13 percent. In fact, during the

time period covering 2006-2008, there were 169,644 new private railcars added to the

fleet. With the average replacement cost of a new railcar at $87,056 (based on current

dollar replacement costs), the investment in private rail cars from 2006 through 2008

totaled $14.8 billion. If we assume that private rail cars added to the fleet in the 2009 to

2011 time period equals the average of new rail cars added during the 2006 through 2008

time period, then there will be 169,644 private rail cars added to the fleet during the 2009
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through 2011 time period at a total investment of an additional $14.8 billion. Thus,
during the six years between 2006 and 2011, there will be a total investment in private
railcars of $29.6 billion as there will be an additional 339,288 new private railcars put
into service.

Overall, it is unmistakable that the railroad industry has become predominately
reliant upon private car owners for investment capital in railcars. The railroads provide
the locomotive power, while the predominant share of the rolling stock comes from
private, non-railroad investment dollars. Any change in the willingness of private
investors to provide these investments, based on declining rates of return, would have

disastrous consequences for the railroad industry and the American economy.

Table 4: New Railcar Installations by Ownership Category, 2000-

2008
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Source: Progressive Railroading, June 9, 2009
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Value of the Private Rail Car Fleet in Energy Savings

Energy issues have been part of the economic, environmental and political
debates in current times. The existence of this increasingly large private rail car fleet, the
topic of this white paper, has a direct impact on the energy consumed in the overall
transportation system. Another measure of the value of the private railcar fleet, in terms
of benefit to society, is the impact on energy consumption if the capacity of this fleet
were not available. This section looks to the energy saved from the existence of the fleet,
quantifies it and then does a sensitivity analysis on how much of the output from the
private rail car fleet could reasonably be expected to shift to truck movement.

The private car ton miles carried for the years 2000, 2005, and 2008 are brought
forward from the earlier analyses and presented in Table 5 and Figure 16 , developed
from the Waybill Sample. Those ton miles increased from 852,722 million in 1990 to
1,097,292 million in 2008.

Recent energy coefficients for rail and truck modes were used determine the
volume of fuel utilized or would be utilized in generating those ton miles (source: Texas
Transportation Institute, “A Modal Comparison of Freight Transportation Effects on The
General Public,” amended March, 2009). Rail consumed 2,064 million gallons of fuel in
2000, to 2,494 million in 2005 and finally, to 2,656 million gallons in the recent data year
of 2008 (Figure 16). If those ton miles had been moved by truck, which utilizes fuel at
about a 2.66 higher rate than rail, there would have been about 5,501 million gallons

consumed in 2000, about 6,646 million gallons in 2005, and 7,079 million in 2008.
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Table 5: Energy (Diesel Fuel) Consumed if Private Rail Car Ton-Miles are Carried by

Truck
Truck Increased Increased Increased
Private car Rail Gallons Gallons fuel at fuel at fuel at
Ton-miles of fuel of fuel 100% shift | 75% shift 50% shift
Year (millions)* (millions)® | (millions)® | (millions) | (millions) | (millions)
2000 736,904 1,784 4,754 2,974 2,231 1,487
2005 885,968 2,145 5,715 3,570 2,678 1,785
2008 941,368 2,279 6,073 3,794 2,846 1,897
! Wayhbill data

2413 ton miles per gallon
%155 ton miles per gallon
Source: Texas Transportation Institute, “A Modal

Comparison of Freight Transportation Effects on The General
Public,” amended March, 2009

Figure 16: Fuel Consumed by Alternative Modes
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The fuel saved as a result of these ton miles being handled by the private rail car
fleet is substantial. If all (100%) of the private car ton miles have to be moved by truck,
almost 4.5 billion more gallons of fuel would have been consumed, hence the savings
from having the private rail car fleet available were of that magnitude. (As an example,
this volume is equivalent to the fuel consumed by almost 35 million truck trips, assuming
average truck trip distances and average miles per gallon.) Specifically, the potential
savings in fuel energy used has increased from 3,437 million gallons in 2000, to 4,152
million in 2005, and up to 4,423 million gallons in 2008.

The above analysis assumes all of the ton miles would be shifted from rail to
truck carriage. It is highly probable that some of the commodities being carried would
have to still be moved by rail, in any remaining private or railroad owned cars. So a
sensitivity analysis was developed where only 75% or 50% of the ton miles are assumed
to be shifted to truck (Figure 17). The energy savings by having the private car fleet
available is still substantial. Even if only 50% of the ton miles are shifted to truck, up to
2,212 million more gallons of fuel would have to be consumed in 2008. If trucks were
able to capture 75% of the ton miles, the increase in energy or fuel consumption would be
3,317 million gallons in the same year. The same relative shift and increase in fuel

consumption would occur in the previous years in this analysis.
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Figure 17: Energy (Diesel Fuel) Consumed if Private
Rail Car Ton-Miles are Carried by Truck
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In sum, billions of energy in the form of fuel is saved in the economy by the
availability of the private rail car fleet. Depending on the amount of ton miles shifted to
truck, the savings would, in 2008, range from 2,211.5 million gallons (50% shift) to

3,317.25 million gallons (75% shift) to as much as 4,423 million gallons (100% shift).

Environmental Impact Benefits of Availability of Private Rail
Cars

Transportation accounts for about one third of the energy consumed globally, and
about one fourth of that transportation consumption of energy is associated with freight
shipments. The Environmental Defense Fund, in “The Good Haul, Innovations That
Improve Freight Transportation and Protect the Environment”, in 2010 suggests that
freight sector consumption generates about 8% of total global carbon dioxide emissions,
while the freight sector’s greenhouse gas emissions have increased 58% since 1990.

Therefore, it is useful and informative for the purpose of this study to examine what the
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further impact on carbon production would be if the tonnage and ton miles carried by the
private rail car fleet were to be shifted to and moved by trucks.

The analysis is fairly straightforward and simple. The gallons used in moving the
volume of private rail car traffic for the years developed in the Waybill data base are
multiplied by commonly used emissions coefficients, in terms of pounds of hydrocarbons
produced per gallon, to identify the amount of hydrocarbons currently produced by the
private rail car fleet’s tonnage. Then this is compared to the hydrocarbon that would
have been produced if this volume were shifted to truck movements. The difference then
becomes the savings or decrease in environmental pollution caused by the availability of
the private rail car fleet; thus a look at the environmental public benefit of these cars is
available.

The private rail car fleet, as indicated in the previous section, offered the public
benefit of substantially reduced energy consumption, one of the acknowledged goals of
most public and private entities. Such fuel or energy savings are accompanied by
significant public benefits in the form of reduced emissions, especially hydrocarbons into
the atmosphere. This section reports on a brief analysis where the energy intensity of the
differing modes is converted into emissions intensity and the savings from the availability
of the private rail car fleet.

The emissions of hydrocarbons in producing the ton miles (from the Waybill
analysis earlier in this paper) carried by the private car fleet from 2000 to 2008 are
identified in Table 6. The earlier analysis found that private rail car ton miles had
increased from 852,722 million ton miles in 2000 to 1,097,292 million in 2008. In a

direct fashion the gallons of fuel necessary to move that amount of ton miles by private
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rail cars increased from 2,064 million in 1990 to 2,656 in 2008. The analysis further
showed that if those ton miles were shifted to truck the gallons consumed increased from

5,501 million to 7,709 million over the same time period.

Table 6: Production of Hydrocarbons by Private Rail Car Versus Truck Movements

Pounds of Pounds of
Private car | Rail Gallons [Truck Gallons| hydrocarbon | hydrocarbon
Ton-miles of fuel of fuel by rail by truck
Year | (millions)! | (millions)®> | (millions)* | (millions)® | (millions)®

2000 736,904 1,784 4,754 39 1,011
2005 885,968 2,145 5,715 47 1,216
2008 941,368 2,279 6,073 50 1,292

! Wayhill sample

2 Constructed table X above

*EPA estimates

The EPA estimates commonly used in recent studies, and utilized in this analysis,

show that the pounds of hydrocarbon produced by the private rail car ton miles were 45
million in 2000, increasing steadily to 58 million pounds of hydrocarbons in 2008. If
truck were used to move those ton miles, the pounds of hydrocarbons produced increases
dramatically from 1,166 million in 2000 to 1,501 million in 2008 (Figure 18). The
savings in fuel hydrocarbons associated with avoiding truck carriage and moving the ton

miles by private rail car are indicated in Table 6.
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Figure 18: Production of Hydrocarbons by Private
Rail Car \Versus Truck Movements
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As discussed earlier it is doubtful that truck would be able to capture that total
volume of additional ton miles so a range was incorporated into this analysis. As
indicated in Table 7, the amount of hydrocarbons saved diminishes significantly from the
high of 1,443 million pounds if 100% of the private rail car ton miles were shifted to
truck, down to 722 million pounds if only a 50% were achieved. In all three scenarios in
Figure 19, significant savings in hydrocarbon production are identified due to the

availability of the private rail car fleet.
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Table 7: Production of Hydrocarbons if Private Rail Car Traffic Shifts to Truck

Increased Increased Increased
hydrocarbon hydrocarbon hydrocarbon
at 100% shift at 75% shift at 50% shift

Year (millions) (millions) (millions)
2000 972 729 486
2005 1,169 877 585
2008 1,242 932 621

Increased Hydrocarbon (millions)

Figure 19: Production of Hydrocarbons if Private Rail

Car Traffic Shifts to Truck
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Deprescription Rates

Car-hire based leases compensate rail car owners for the use of their equipment
by railroads in revenue-generating services. With these leases, the leasing companies and
rail car owners provide cars to railroads and receive hourly and mileages revenues from
the railroads using their equipment. Car-hire rates were determined through the use of a
formula, developed by the Interstate Commerce Commission, to compensate car owners
for the cost of equipment ownership along with a fair return on the investment. In an
order made effective on January 1, 1993, the Surface Transportation Board (STB)
repealed the existing formulas for car-hire rates and adopted a market-based approach for
setting car hire rates. The STB’s deprescription order was phased in over a ten-year
period with full implementation becoming effective on January 1, 2003.

Deprescription rates in theory are designed to reflect the market conditions of
supply and demand. The deprescribed rates, in effect, are designed to be negotiated rates
between equipment owners and users to reflect market conditions. If, however,
negotiations between the parties fail to reach an agreement, either party may request
binding arbitration after best and final offers have been submitted. Indeed, the rules of
the arbitration process are similar to the ones employed by Major League Baseball. In
the established rules, the arbitration process is mandatory and legally binding. The
associated arbitration fees are shared by both parties, up to a total of $2,000. Fees
beyond this ceiling, however, are borne by the losing party in the arbitration process. Of
course, each party will bear its own costs and legal fees.

Of overriding significance for the owners of rail cars, however, is the extent to

which market based deprescription rates are, indeed, achieving the outcome of providing
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the owners with a revenue stream that compensates them for the costs of ownership plus
a fair return on their original investment. In order to investigate this question, we
conducted an empirical analysis of the adequacy of return rates associated with market-
based deprescription rates for five different types of railroad cars: A405 Boxcars (50 ft. in
length); A606 Boxcars (60 ft. or above in length); E530 Gondola cars; C112 Hopper Cars
(3,000-4,000 cubic feet); and C114 Hopper Cars (5,000 cubic feet).

We obtained market deprescription rates from the Association of American
Railroad’s Deprescription Market Report website from which all records were selected
where Car Hire Account Rate Master (CHARM) rate type code is equal to M (market
rate) or S (spot market rate). For each railroad car type, we took the average monthly
hourly market deprescription rate for each month of 2009 and calculated an annual
average hourly rate. We then assumed that the equipment would have a 70 percent
utilization rate or 730 revenue hours per month. We estimated annual revenue on the
basis of the hourly market rates and the assumed utilization factor. We assumed that the
mileage revenue received by the equipment owner would offset any maintenance
expenses associated with the equipment.

We then calculated 30 year rates of return for each type of equipment under the
following set of assumptions: (1) annual revenue based on 730 revenue hours per month
times twelve months times the average annual hourly market rate; (2) industry estimated
car replacement costs based on current equipment retail prices; (3) a $5,000 residual
equipment value at age 30; and (4) gross rail load of 286,000 Ibs. for each rail car. Table
_provides the implied 30 year rates of return under 2009 market based deprescription

rates for each of the five railroad car types. The return rates vary from a low of 2.19
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percent for the A405 Boxcars to 3.84 percent for the C112 Hopper Cars and the E530
Gondola Cars. In all cases, these rates of return are below the 20 year risk free treasury
rate of 4.27 percent (as of May 4, 2010).

Table
Market Deprescription Rates: Adequacy of Returns

Equipment Type Average Hourly Equipment Implied 30 Yr Risk Free
Rate Replacement Cost Return Rate 20 Yr. T-Rate
Boxcar A405 0.78 107,000 2.19% 4.27%
Boxcar A606 0.8 120,000 2.33% 4.27%
Gondola E530 0.65 72,000 3.84% 4.27%
Hopper C112 0.63 74,500 3.84% 4.27%
Hopper C114 0.64 80,000 2.95% 4.27%

Notes: Data from Railinc (286 GRL Assumed)
Average Hourly Rate: 2009 Average Market Rate
Equipment Cost: Industry Estimates
30 Year Return Rate: Assumes 70% utilization, 730 hours per month
$5,000 residula value at age 30
Risk Free 20 Year T-Rate as of May 4, 2010
Assumed that mileage revenue and mainentance expenses offset one another

Clearly, the market-based deprescription rates are not delivering on the promise of
providing car owners with a return rate that compensates them for their investments.
Indeed, the 30 year rates of return are substantially below the risk free Treasury bill rates.
It is safe to assume that investors will find more appropriate uses for their capital
investments under these circumstances. The railroad industry will find itself in an

unsustainable position going forward absent the investment in railroad equipment by the

private sector.
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As a final point, the point of comparison on return rates of the risk free Treasury
bill does not even compare with a more appropriate point of reference—the internal rate
of return used by the railroads, themselves, in making investments. Indeed, the railroads
seek a ten-percent return rate on their own investments—this is significantly above the
Treasury bill return rate. Indeed, the overriding conclusion is that deprescription rates
have failed to deliver on their promise of providing compensatory return rates for

equipment owners.

Analysis of the Impacts of New and Changing Interchange Rules

The investments by railroads documented above have significantly diminished in the area
of car ownership, thus shifting the costs for cars to private owners. This cost shifting has
also appeared in the area of the interchange rules and the application of those rules. The
operating costs of putting and maintaining those cars in service are more and more borne
by the private car owners. This section reports on an investigation into recent changes in
interchange rules, the distribution of benefits and costs from various changes, and the
final impact of these changes or creations. A national survey of the members of the
North America Freight Car Association (NAFCA) was used to evaluate the extent of
recent changes, the responsibility for and control of the cars under these new standards,
and the perceived or documented impact of these changes on the cost structure of private
car owners. Car owners, lessees and lessors responded to contacts by this research team,

providing the information reported below.
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Background of Interchange Rules

The need for exchange rules to enable free, safe and fluid movement of traffic is quite
evident and understandable. As our nation developed, aided and spurred on by the
creation of hundreds of different railroads, the need to efficiently tie the country together
by railroads that allowed free and easy movement over the many lines meant that
standards of operation and configuration had to be developed. The Association of
American Railroads (AAR) was the vehicle by which these necessary standards for the
standardization and interchange of railroad cars were structured and formed. These
standards are formally referred to as Interchange Rules, and their goal is to maintain and
improve the safety and efficiency of operating the rail system. The AAR Arbitration and
Rules (A&R) committee is the location for decisions about imposition and structure of
any new operating rules. Its stated purpose is to “give consideration to requests for
revisions, amendments or additions and revise the AAR Interchange Rules where
necessary. Render formal and informal interpretations of existing code of Interchange
Rules. Provide rulings on disputes that are submitted to arbitration. Provide overall
direction and technical oversight to the Car Repair Billing Committee.” Membership on
the A&R committee has carrier and car owner members with the far majority being
railroad representatives. In most cases there is are no issues, sometimes there is little
avenue for initial appeals by members to the A&R Committee or satisfaction from those

hearings.
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The Rules operated very well over time, and equitably over time, since the railroads
provided almost all the elements of the rail system; power, cars and rails. But, as shown
above, the car ownership and responsibility has shifted, so the historical interaction
between and among railroads now has impacts on a third party, one that is not an equal
participant in the development and modification of those rules, namely the private car
owner. The private car owner participates in a committee that is heavily weighted
towards railroad owners, such that little negotiating power is held by the private car

owner.

As new regulations are developed, for either safety or efficiency reasons, new costs are
often created by such actions. Such costs are not currently distributed based on the
distribution of benefits, but rather by the distribution of power in the negotiating
committee (A&R and others). This distribution of safety and efficiency gains was also
investigated to the extent of the available data or existing studies allowed. If the
efficiency gains occur to the railroad it would be expected that the compliance costs
attendant to that change should also accrue to the railroad, in the form of decreased tariff
rates to shippers and/or modification of car owner revenue streams.

Our survey of the private car owners, lessors or lessees sought to determine if significant
or notable changes had occurred in recent years in overall operation and maintenance
costs and, if so, what was the source and impact of those costs for any particular element
in operating the private cars. Numerous confidential cost responses themes were received

and some of these examples, non-attributed to source, are offered below.
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Overall Operation and Maintenance Costs

The increase in operation and maintenance costs is evident and substantial. Car owners
had experiences ranging from no increase in maintenance costs over the past years (one
respondent) to increases of 19% from 2007 to 2009, when such costs included damage
repair, labor, more expensive wheels, mandated upgrades, general up keep, etc. Increases
in running repair expenses performed by railroads increased, for one car owner, 13% per
active car from 2007 to 2009, from about $500 to $565 per active car. Another
respondent noted that from 2006 to 2009 the number of cars where they were the
maintenance responsible party has increased 10% but their maintenance costs have
increased 23%. The 2009 report from the Car Repair Billing Committee identified that
the wheel set material prices had increased from $70 to $110 per wheel set for the
common 36” wheels. It further found that repairs per net ton mile had increased by

around 100% from 2006 to 2009.

One source of some of this increase relates, according to car owners, to the difference
between private car repair shops and railroad shop. Respondents reported a consistent
difference in hourly labor costs of about 100% ($52 private to $103 railroad labor shop
cost), expressing a desire to have control over those repairs, with several respondents
conceding that it would sometimes be more efficient to perform “running repairs” at the
point that the defect is detected. Use of the new EHMS monitoring system, new

information is provided by the railroad to the car owner. Issues still relate to the
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significant increase in AAR labor rate over the past seven years, the use of premium
components in the repair, components that provide benefits to the railroads but are paid
for by the car owner, railroads can manage the repair process to apply new (more
expensive) wheels to private cars and reconditioned (less expensive) wheels to railroad
owned cars (one response showed 70% new, 30% reconditioned), etc. This latter point

was mentioned by well over half of the industry in the survey and interviews.

Underlying these increases in costs, from the wheel replacements and other changes, is
the economic issue of allocating costs of any event or change in proportion to the benefits
received by the various interests in the change. When appropriate allocation of costs
occurs, appropriate investment and provision of service is expected to occur. The major
categories of benefits are the safety improvements and/vs. efficiency gains. This issue is

addressed more fully in following sections of this report.

Wheel Impact Load Detector Rule

The AAR adopted a rule allowing wheels to be replaced based on readings from wayside
detectors; this rule is referred to as the Wheel impact Load Detector or WILD rule.
Readings from WILD sites are fed to a central database known as Interris. Interris drives
a system known as EHMS, which alerts railroads and car owners whenever a wheel
registers a reading that requires replacement under the Interchange rules. A large
proportion of the wheel replacements done under the Rules are done in railroad shops

because it is not economic to home shop cars for wheel replacement. Concerns about the
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WILD rule include the necessity of replacing all wheels, whether the Rules dealing with
degree of “out of round” necessitating replacement should be evaluated, and the

allocation of new versus conditioned wheels among participants.

The result of this new rule is increased, premature (from the viewpoint of the car owners)
replacement of wheels. But, the main issue is the safety versus efficiency improvements
and the distribution of the costs necessary to produce those benefits.

As this rule was being considered by the AAR, private owners strongly questioned the
economic rationale and voiced concerns about the inequitable distribution of costs and
benefits. In response, the AAR formed a study group called a Technical Advisory Group
(TAG), including representatives of railroads, private car owners, shippers and suppliers.
The Transportation Technology Center (TTCI), a part of the AAR, provided data to the
TAG. The results were startling in that AAR’s TAG found that 97% of the benefits were
received by the railroads, due to decreased track maintenance and lower fuel
consumption. Yet, as evidenced in the Rules, the rule was implemented with all costs
being borne by the car owners. This imbalance within the WILD rule was noted
throughout this study as an example of assignment of costs not reflecting benefits
received by the new rule. One estimate offered was that $40 million had been invested
by one car owner since 2005 due to wheel changes, and that for the entire railcar fleet

wheel change-out costs could be up to $500 million.
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Long Travel Constant Contact Side Bearings-Rule 88

This January 2, 2002 rule mandates that constant contact side bearings be added to all
existing tank cars, a rule that had both efficiency and safety benefits. Increases in speed,
accompanied by high speed stability and less tank car roll, are the principal source of
benefits. This cost is substantial, estimated by one car owner for their firm, at in excess of
$17 million since the adoption of the rule, with expectations of spending in excess of $25
million by the time their entire car fleet is modified (about $600 per car). Other

respondent estimates of impact from the rule were in similar magnitude.

Prior to imposition this CCSB rule also underwent AAR analysis as to the extent of
benefits and costs. Benefits were found to be substantially above costs for the overall
industry, but the distribution of those benefits was ignored initially. A following study by
the Railway Supply Institute (RSI) provided information useful to this report. RSI first
stated that the cost of converting the tank cars would be at least $700, rather than the
original study’s estimate of $563, a 24% increase in per car cost. The same analysis

suggested the total car owner costs would increase to $34 million.

Based on AAR and TTCI figures, the RSI established that over 80% of the benefits
($17.5 million out of about $23 million) would come from the railroads ability to operate
the trains at higher speeds, with car owner maintenance savings and shared derailment

savings, accounting for the remaining 20%. At the current time, the costs of

42



implementing the rule are borne100% by the car owners, ignoring the report by theAAR

based RSI analysis.

Damage Liability-Rule 95

A corresponding example of cost shifting identified by the car owners is the
interpretation of rule 95, damage to cars. Several owners cited damage that had been
done to individual cars but the responsibility for the damage was not accepted by the
railroads using rule 96, “not unfair usage”. Since the AAR has the power to formally

interpret any rule, arbitration becomes of no value since this is an AAR opinion.

Another owner recounted an incident where, several years ago, several hundred cars kept
having broken center sills (140 of the first 150 cars inspected). The use of impact
monitors determined that the offending railroad was hitting or impacting the cars
significantly above the 4 miles an hour, as is the conventional rule. All 200 of this fleet
had to be sold as scrap. The railroad did not deny that they had caused the damage but
said that under Rule 95 they were not liable. When threatened with a lawsuit, the
representative pointed out that the case would be sent to the AAR for arbitration and,
since he sat on the panel, the car owner would not win. Thus, this rule appears to benefit
the railroad; even if the carrier impacts the cars to such a level of damage, the rule and its
administration by the Arbitration and Rules Committee severely constrains any redress of

the damage. Hence, all such liability is put on the car owner.
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Service Interruption-Rule 91

It has been suggested, and is being considered for implementation, that any new
interruption of service due to bad order cars will now be billed to the car owner. A
review of this issue indicates that such service interruptions from bad order cars are not
new and have been part of the rate structure paid by shippers for years. Now, a new
means of treating such costs is under discussion. It appears that revenue for the same
haul could be received twice by the railroad: the normal revenue that is received from the
shipper for moving the traffic, and revenue from the car owner for any perceived service
interruption costs. Historically the first revenue source was considered to cover the
URCS systems costs of providing the service. A shifting of cost to the car owner is now
being considered, without an apparent accompanying lowering of rates to reflect this cost
transfer. In some, maybe many cases, the shipper and the car owner are the same entity,
thus double payment for the same service may be occurring. This concern was evident in

various car owners’ responses to the survey and in our interviews.

Continuing Shifting of Costs

Other examples of concerns of operating costs being shifted to the shipper/car owner
were noted in this survey and interviews. Some of those identified include:

- Positive Train Control (PTC) is now being implemented, under earlier AAR

desires and STB mandates. The benefits of this innovation are identified by car owners
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as predominantly efficiency and cost reduction impacts for the railroad. Concern about
the allocation of the costs of this innovation are evident.

- Requiring reflecting identification panels on the cars has safety and may have
some efficiency impacts. The relative share of the costs of retrofitting cars with
reflecting panels/tapes requires study and evaluation.

- The advent of electronic brakes most certainly has both safety and efficiency
benefits. The distribution of costs of retrofitting for electronic brakes is an important
aspect of controlling costs and still achieving the benefits of this investment.

- When parts are missing, the railroad now only accepts responsibility when
railroad documentation of their removing the parts is produced. Thus, parts lost or stolen
while being moved in a train are left for the car owner to cover, even though the car

owner had no control of the car in the train.

When 286,000 pound cars became the norm, the railroads were not included in
the necessary upgrade of track by car owners and shippers, and certainly have not been
part of the necessary rehabilitation and investment in roads for the truck shipments for
those railroads no longer to access capacity. This is the classic example where the

benefits in efficiency and cost savings went to the railroads but the shipper/society was

faced with increased costs.

Overriding Issue
The industry survey found numerous incidences where costs had been shifted or
increased to car owners, and not in proportion to the benefits of the change being

promulgated. Most changes in the Interchange Rules are related to desire for safety or
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efficiency improvements on the part of both the railroad and the car owner/shipper. Two
major changes, the WILD rules and the LTCCSB rule, have been shown to produce
major efficiency benefits to the railroads and only marginal safety benefits to car owners

and society, without the distribution of the costs reflecting these facts.

Summing all these incidences noted above suggests that, unless there are major changes
in 1) the Interchange Rules, 2) the composition on the Arbitration and Rules Committee,
or 3) the control of car ownership rules by regulatory authorities, private car ownership
will become less desirable and the availability of this capacity for shippers and society
will be under stress or doubt. From an economic efficiency and welfare point of view,
benefit/cost ratios should be calculated both for the industry as a whole, and as to
distribution of these benefits. The results should be followed and form the basis for
distribution of costs among affected parties. For the market to work for car investment

there is a need for equitable, non discriminatory and transparent interchange rules.
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