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RAIL REVENUE PROJECTIONS

Regional revenue shares were projected for
10 commodity groups, at the two-digit stand-
ard industrial classif ication (SIC) level. Inter-
views and a l i terature search established the
necessary data base. A series of correlations
and regressions were then run using Class I ag-
gregate and individual railroad data in order to
f ind the most  e f fect ive explanatory  var iab le
for use in the forecasts. Data were available in
adequate detaiI for the period 1964-74 to per-
mit testing a number of relationships at the
regional commodity level.

The best statistical f i ts (R 2) and highest T
values were provided by time-trending via the
logarithmic equation:

Forecasting of revenues was considerably
m o r e  c o m p l i c a t e d t h a n  t h a t  o f  s h a r e s .
Revenue ca lcu lat ion r e q u i r e s  t h a t  a c t u a l
s h i p m e n t s  o f speci f ic c o m m o d i t i e s  b e
forecast, including their production quantit ies
and the a l locat ion o f  sh ipments  among ra i l
and o ther  t ranspor t  modes,  such as t ruck ,
barge, pipeline, or air After carefully examin-
i n g  a  n u m b e r  o f  f o r e c a s t i n g  m e t h o d s  a n d
models, the TECNET 2 model was employed to
pred ic t n a t i o n a l  c o m m o d i t y  o u t p u t s and
transportation modal shares. I n simplest terms,
TECNET is a computerized input-output model
d e s i g n e d  t o  d i s a g g r e g a t e  t r a n s p o r t a t i o n -
related data and forecasts into a level of detail
considerably greater than that provided by a
m o d e l  o f  t h e  o v e r a l l  e c o n o m y — I N F O R U M .
Starting from a base year of 1971, TECNET pro-
jects national transportation requirements by

w h e r e  Ni jk i s  the share of  nat ional  ra i l road
revenues earned by region j through transport
of commodity i in year k. The coefficients a
and b were determined through regress ion
analysis of historical data. Equation 1 was then
employed to project regional revenue shares in
future years, e.g., 1985 and 2000. Table A-1
presents historical regional shares data, and
the projected regional commodity shares for
1 9 8 5  a n d  2 0 0 0  b a s e d  o n  t h e  r e g r e s s i o n
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Table A-1. Historical and Projected Regional Revenue Share by Commodity

(Percent of national commodity revenues)

SIC Historical Projected

code Title and region 1966 1970 1974 1985 2000

01

11

14

20

24

26

28

32

33

37

— A

● *

Farm Products
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West. ........... . . . . . . . . .

Coal
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Stone and Minerals
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West. . . . . . . . . . . . . . . . . . . . . .

Food
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Lumber and Wood
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Pulp and paper
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Chemicals and plastics
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Cement and glass
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Primary metals
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West. . . . . . . . . . . . . . . . . . . . . .

Transportation equipment
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West . . . . . . . . . . . . . . . . . . . . . .

Another
East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West. ........ . . . . . . . . . . . .

All commoditiesa

East . . . . . . . . . . . . . . . . . . . . . .
South . . . . . . . . . . . . . . . . . . . . .
West. . . . . . . . . . . . . . . . . . . . . .

16.7
10.2
73.1

74.9
17.0
8.1

32.4
25.8
41.8

32.0
14.6
52.9

15.0
16.0
69.0

36.9
22.7
40.4

31.6
20.4
48.0

35.9
23.6
40.4

49.2
10.3
40.5

48.9
10.2
40.9

36.9
12.9
50.2

38.1
15.4
46.5

14.0
9.9

76.1

70.9
19.2
9.9

32.0
26.6
41.4

30.3
15.1
54.6

14.0
17.8
68.2

34.1
24.9
41.0

29.0
22.1
48.9

33.9
25.0
41.1

50.0
11.6
38.4

48.6
11.2
40.2

35.1
15.4
49.5

36.5
17.1
46,5

13.4
9.3

77.3

62.5
19.8
17.7

28.5
27.5
44.0

27.5
15.5
56.9

13.6
19,6
66.8

32.4
25.4
42.2

25.0
23.1
51.9

31.0
25.5
43.5

45.8
11.3
42.9

46.5
12.3
41.2

35.5
15.1
49.4

33.9
17.4
48.7

8.5
8.2

83.3

36.5
19.8
43.8

24.5
31.6
44.5

21.3
16.8
61.9

12.0
23.2
64.8

26.6
29.7
43.7

18,3
26.9
54.8

25.5
29.7
44.8

41.5
14.7
43.8

44.2
16.4
39.4

30.3
24.6
45.1

27.5
21.1
51.4

4.7
5.6

89.7

25.2
22.9
52.0

18.4
31.4
50.2

16.5
17.7
65.8

10.2
30.0
59.8

19.8
34.8
45.4

10.8
31.5
57.7

18.9
34.5
46.6

34.6
18.5
46.9

40.0
23.1
36.9

18.8
29.9
51.2

20.2
25.5
54.4

aAll commodities total may not add due to rounding.
Source: Historical data obtained from Moody’s 1976 Transportation Manual. Projections made by IR&T.
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mode and economic sector through the year
2025 based on an assumed rate of GNP growth
of 2.90 percent before 1985 and 2.95 percent
afterward. The national raiIroad revenues ob-
t a i n e d  f r o m  T E C N E T  w e r e  a l l o c a t e d  t o
raiIroad regions using the share projections
presented in table A-1, The resulting regional
revenue projections are given in table A-2. The
rate of  overa l I  t ra f f ic  growth represents a
departure from long-term trends in that it ap-
prox imate ly  equals  the expected ra te  o f  in -
crease in gross national product. On the other
hand the pro jected growth is  cons iderably
lower than that forecast by the U.S. Depart-
ment of Transportation and endorsed by the
Association of American Railroads. 3

T h e  c o a l  r a i l r o a d  r e v e n u e  f o r e c a s t s
presented in  tab le  A-2 were deve loped ex-
o g e n o u s y f r o m  T E C N E T .  T h i s  w a s  d o n e
because appraisal of two coal transportation
alternatives is the central focus of this study,
hence th is  commodi ty  mer i ts  more deta i led
consideration than achievable through use of
the general model. In order to establish the
c o a l - r e l a t e d  r e v e n u e p r o j e c t i o n s ,  i t  w a s
necessary to undertake three steps:

1. Project coal production by railroad region
between 1980-2000.

2 .  E s t i m a t e  t h e  r a i l r o a d  s h a r e  o f  c o a l
shipments in the three regions over the
same time period.

3. Convert the originating tonnage estimates
in each region into ton-miles and raiIroad
revenues.

Coal supply projections for the years 1985
and 2000 were obtained for the three railroad
r e g i o n s  b y  g r o u p i n g  d a t a  p r o v i d e d  i n  t h e
Depar tment  o f  Energy ’s  (DOE) Annual  En-
vironmental Assessment Report (AEAR). 4 T h e
AEAR projections identify the energy content
of future coal supply from 10 Federal regions.
T h e  c u r r e n t l y  m a n d a t e d  e n v i r o n m e n t a l

‘A$soc iatlon o f  Amerlc a n  Ra  I I roads, Yearhook o f  Ra//road
Fact~, 1977

‘Annual  Env/ronmer-rta/  A rM/ysIs Report, prepared tor the
Assistant  Admlnlstrator  of Environment and Safety, DC)F,  by
MITRE Corporation, Consdd Research Corporation, Control Data
Corporation, and International Research and Technology Cor-
poration, September 1977

regulatory situation, following passage of the
Clean Air Act (CAA) Amendments of 1977, was
assumed in forecasting as the coal supply
baseline. The DOE coal supply figures were
converted into tons of coal, using the average
energy content of coal i n each Federal region.
The result ing coal supply projections for the
years  1985 and 2000 are presented in  the
following table:

COAL SUPPLY PROJECTIONS By
RAILROAD REGION –1985 and 2000

(Milliions of short tons)

Region 1975 1985 2000

East – 3 4 4 5 3 9 8 3 4 9 4 2

S o u t h 1 6 8 6 1 8 0 6 3 2 8 2

Wes t 1 0 3 2 4 4 3 5 8 0 8 4

Total U S 6 1 6 3 1 ,0224 1 ,6308

T h e r e  a r e  a  n u m b e r  o f  i n t e r e s t i n g  a s p e c t s  o f

t h e  c o a l  p r o d u c t i o n  p r o j e c t i o n s .  B y  t h e  y e a r
2 0 0 0 ,  n a t i o n a l  c o a l  p r o d u c t i o n  i s  e s t i m a t e d  t o

increase by a factor  of  2.6 re lat ive to i ts  1975
level .  Western coal  product ion,  however ,  is
projected to increase nearly eightfold, so that
by 2000 it will account for approximately half
of the national total. Eastern coal output is
projected to increase much more slowly, rising
by 43.5 percent relative to its 1975 value. As a
result, eastern coal’s participation in the na-
tional total wil l  decline from 55.9 percent in
1975 to 30.3 percent in 2000. The production of
southern coa l  w i l I  fo l low a midd le  course,
nearly doubling between 1975-2000, and it will
cont inue to  produce the least  o f  the three
regions.

Projections of rai lroad shares of regional
coa l  sh ipments  were based on ana lys is  o f
historical trends, adjusted by anticipated shifts
in  reg iona l  coa l  product ion.  The h is tor ica l
data indicate that rai lroads’ share of eastern
and western coal movements (incIuding mine-
m o u t h  u s a g e )  s t e a d i l y  d e c l i n e d  o v e r  t h e
1 9 6 4 - 7 4  p e r i o d ,  w h i l e  s o u t h e r n  r a i l r o a d s
gained an increasing share of coal movements
in that region. 5 The reasons underlying the

‘Analysl~  of L S Bureau of Mlne$ data provided In The
M/nera/s  Yearbook for the years 1969 to 1974
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Table A-2. Baseline Regional Railroad Revenue Projections

(Millions of 1971 dollars)

SIC
code Commodity 1980 1985 1990 1995 2000
01

11

14

20

24

26

28

32

33

37

Farm Products
East . . . . . . . . . . . . . . . . . . . . . . $ 107.83 $ 89.20 $ 80.37 $ 70.41 $ 64.70
South . . . . . . . . . . . . . . . . . . . . . 92.13 86.10 86.11 89.27 77.00
West. . . . . . . . . . . . . . . . . . . . . . 846.99 874.30 981.76 1,097.12 1,233.80

Total . . . . . . . . . . . . . . . . . . . . 1,046.95 1,049.60 1,148.24 1,257.40 1,375.50
Coal

East . . . . . . . . . . . . . . . . . . . . . . 887.94 1,009.30 1,034.30 1,060.02 1,086.33
South . . . . . . . . . . . . . . . . . . . . . 392.39 550.99 668.84 811.90 985.57
West. . . . . . . . . . . . . . . . . . . . . . 549.53 1,218.22 1,492.06 1,821.27 2,241.04

Total . . . . . . . . . . . . . . . . . . . . 1,829.86 2,778.51 3,195.20 3,696.19 4,312.94
Stone and minerals

East . . . . . . . . . . . . . . . . . . . . . . 109.76 133.70 132.71 150.84 184.90
South . . . . . . . . . . . . . . . . . . . . . 125.30 169.20 185.80 233.64 315.50
West . . . . . . . . . . . . . . . . . . . . . . 266.13 242.90 362.08 435.30 504.40

Total ......., . . . . . . . . . . . . 501.19 545.80 680.59 819.78 1,004.80
Food

East . . . . . . . . . . . . . . . . . . . . . . 417.03 380.90 405.45 402.75 465.60
South . . . . . . . . . . . . . . . . . . . . . 265.23 300.40 334.25 378.67 499.50
West . . . . . . . . . . . . . . . . . . . . . . 985.85 1,107.00 1,238.13 1,407.44 1,856.70

Total . . . . . . . . . . . . . . . . . . . . 1,668.11 1,788.30 1,977.83 2,188.86 2,821.80
Lumber and wood

East . . . . . . . . . . . . . . . . . . . . . . 144.81 148.30 153.94 156.45 160.00
South . . . . . . . . . . . . . . . . . . . . . 239.46 286.80 338.68 399.84 470.50
West . . . . . . . . . . . . . . . . . . . . . . 756.01 801.00 846.05 892.39 937.80

Total . . . . . . . . . . . . . . . . . . . . 1,140.28 1,236.10 1,338.67 1,448.68 1,568.30
Pulp and paper

East . . . . . . . . . . . . . . . . . . . . . . 267.18 264.70 280.60 295.78 311.40
South . . . . . . . . . . . . . . . . . . . . . 257.08 295.60 265.24 448,40 547.20
West . . . . . . . . . . . . . . . . . . . . . . 393.89 435.00 513.66 606.42 714.00

Total . . . . . . . . . . . . . . . . . . . . 918.15 995.30 1,059.50 1,350.60 1,572.60
Chemicals and plastics

East . . . . . . . . . . . . . . . . . . . . . . 260.79 282.50 287.82 290.16 290.10
South . . . . . . . . . . . . . . . . . . . . . 308.32 415.30 529.23 669.61 846.00
West . . . . . . . . . . . . . . . . . . . . . . 649.55 845.80 1,039.89 1,272.26 1,549.70

Total . . . . . . . . . . . . . . . . . . . . 1,218.66 1,543.60 1,856.94 2,232.03 2,685.80
Cement and glass

East . . . . . . . . . . . . . . . . . . . . . . 268.13 275.40 306.43 338.61 368.70
South . . . . . . . . . . . . . . . . . . . . . 269.09 320.80 414.74 530,49 695.90
West. . . . . . . . . . . . . . . . . . . . . . 420.39 483.80 599.66 743.33 906.90

Total . . . . . . . . . . . . . . . . . . . . 957.61 1,080.00 1,320.83 1,612.43 1,971.50
Primary metals

East . . . . . . . . . . . . . . . . . . . . . . 482.37 476.00 496.47 556.36 600.50
South . . . . . . . . . . . . . . . . . . . . . 149.70 168.70 202.40 260.04 321.10
West . . . . . . . . . . . . . . . . . . . . . . 476.82 502.40 574.12 695.46 813.90

Total . . . . . . . . . . . . . . . . . . . . 1,108.89 1,147.10 1,272.99 1,511.86 1,735.50
Transportation equipment

East . . . . . . . . . . . . . . . . . . . . . . 434.08 500.30 577.89 668.37 768.70
South . . . . . . . . . . . . . . . . . . . . . 139.59 185.60 251.14 333.38 443.90
West . . . . . . . . . . . . . . . . . . . . . . 382.45 445.90 521.18 608.78 709.10

Total . . . . . . . . . . . . . . . . . . . . 956.12 1,131.80 1,350.21 1,610.53 1,921.70
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Table A-2. Baseline Regional Railroad Revenue Projections—Continued

SlC
code Commodity 1980 1985 1990 1995 2000

All other
East . . . . . . . . . . . . . . . . . . . . . . 1,068.70 1,208.00 1,233.50 1,259.50 1,286.10
South . . . . . . . . . . . . . . . . . . . . . 580.90 978.10 1,250.50 1,599.00 2,044.40
West.. . . . . . . . . . . . . . . . . . . . . 1,421.90 1,795.20 2,242.60 2,801.80 3,500.80

Total . . . . . . . . . . . . . . . . . . . . 3,071.50 3,981.30 4,726.60 5,660.30 6,831.30
● * Commodities

East . . . . . . . . . . . . . . . . . . . . . . 4,448.62 4,768.30 4,989.47 5,249.25 5,587.03
South . . . . . . . . . . . . . . . . . . . . . 2,819.19 3,757.59 4,526.93 5,754.24 7,246.57
West . . . . . . . . . . . . . . . . . . . . . . 7,149.51 8,751.52 10,411.19 12,382.17 14,968.14

Total . . . . . . . . . . . . . . . . . . . . 14,417.32 17,277.41 19,927.59 23,385.66 27,801.74

Source: lR&T estimates.

declines in the East and West differ markedIy.
In the East, the decline–from 71.6 percent to
63.1 percent—was due to modest increases in
market  penetrat ion by barges,  t rucks,  and
mine-mouth generation. There is essentially no
barge t ranspor t in the West, and truck
transport of coal feIl from 13.9 percent in 1969
to 4.0 percent in 1974. Furthermore, recent in-
dications are that for both e n v i r o n m e n t a l  a n d
e c o n o m i c  r e a s o n s  m i n e - m o u t h  g e n e r a t i o n  w i l l
expand only sIightly in the future. 6 T h e r e f o r e ,
it is anticipated that coal supply growth in the
Wes t  w i l l  be  t r anspo r t ed  p r ima r i l y  by  t he
raiIroads. On the basis of historical trends, it is
estimated that raiIroads wiII capture 86.0 per-
cent  o f  western coal  sh ipments (or ig inat ing
tons) in 1985 and 90.4 percent in 2000. The
comparable estimates for the East are 59.8 and
53.7 percent, respectively and 80.8 and 84.7
percent for the South.

participation of unit trains in coal shipments
is also of interest I n the East, unit train par-
t ic ipat ion was nearly c o n s t a n t  b e t w e e n
1969-74 at  about  36 percent ,  whi le  in  the
South and West  un i t  t ra in  par t ic ipat ion ap-

‘on~~ potf~nt Ia I Ii ott iett ing tac  tor wou Id be the ( onstru( tlon

ot a \ I g n I t I { a n t n LJ nl be  r ot [ oa I ( () n \ e r~ 10 n t a ( I I I t I es near t h c

m I n[~ mouth I t I \ a n t I( I pated that ( oa I ( {)n~  (’r~lc)n  t ‘I ( I I I t i~I\ w I I I

(> n [ () u n te r iom~’ t}t  t hc \ a mt’ o b 1 t} ( t I o n \ a > m I nt~ mouth g~’ne  ra

t ion 1 n t h I\ \t LJd},  the a i~u m ;)t  Ion w a $ made that t hre~’  .? 7( j

m I I I I() n it a nfj a rd  ( u h I { t [>[,t ~)er  (] a } s~ n t h[’t I ( n a t LI ra I ga \ p I a n t \

w I I I be brought on \t re a m I n the W e$ t bv 1985 By .2000, s I x more

w I I I b~> d(jdt>d I n t h~’ W e~t and t~t o (’a  c h I n the I a $t and South

proximately doubled –from 16.1 to 29,3 per-
cent in the South and from 28.2 to 578 percent
in the West. I t is projected that unit train par-
t icipation wil l  continue to increase in these
two regions — to 40 percent by 1985 and 45 per-
cent by 2000 in the South, and to 75 and 80 per-
cent in those 2 years in the West. It is assumed
that economic pressures wil l  motivate some
growth in eastern unit train participation. The
estimates are that participation will rise to 40
percent in 1985 and 45 percent in 2000.

Coal  sh ipment  revenue pro ject ions were
made by translating the originating tonnage
forecasts into ton-miles, then multiplying by
estimated revenues per ton-miIe for reguIar
and unit trains. The average hauI distances in
each region were estimated to be 650 miIes in
the West, 235 miles in the East, and 300 miIes
in the South. 7 Revenues per ton-miIe were
estimated from historical data, assuming that
regular train rates are double unit train rates,
on the average. 8 The railroad coal-transpor-

‘ R e v i e w  ot coal orlgln a n d  usage reglonf In th(’  $out h In -
d I ( a tm that present ha u I ~ tend t o be ~ hort a \ t’ ra g I n g .!(  )() m I I ef

How ever, n a t i o n a l  god Is  fo r  fu tu re  c oa I (ilit rtbut ion w OU Id (IX

t e n d  u~age rn to  the  more  Southern  State$ On thl$ b~ \I~,  It w a 5

est I m a ted that by 1985 the average sou t ht=r n h a u I w I I I h ,i \ e In-
( rt’a ~ed t o 300 m I I es

‘ ~ ,i t /on<]/ Po\* er ~uri c’; Report  a \ rt~t  ert~n~ e(l I n [.3 c~or~  4 t

icIct  InK C (M/ ‘$uh$  tl fution  tor  ( )th(]r  F ()\)// Fue/~ In f /ectrfc  Pow  t’r

Proc~u(  (Ion and lndu~trla / ~l$t’~,  (-ongrei~ion~ I Re~ear( h $t’r~ IC e

report t () t h~’ $en a t e ( o m m I t t t~(’ on I n t t’ r I() r and I n $U I a r At t,1 I r$,
1075
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tation revenue projections given in table A-2
w e r e  t h e n  o b t a i n e d  f o r  e a c h  r e g i o n  b y
multiplying the coal production in that region
by the railroad share of originating tonnages,
the average haul distance, and by the revenues
per  ton-mi le ,  weighted by regu lar  and un i t
t ra in  par t ic ipat ion.  The resu l ts  ind icate that
western ra i l roads,  a l though account ing for
76.5 percent of the ton-miles, will receive only
52.0 percent of the revenues in 2000. This is
because unit trains are employed on a larger
fraction of the western shipments than in other

regions, and because the basic rail rate is lower
in the West, averaging only 35 percent of that
charged in the East. The regional difference in
rates is primarily related to:

1. the short-haul distances in the East and
South which means that turnaround times
are a larger fraction of the total shipment
period,

2. the greater market value of underground
mined eastern and southern coal, and

3. logistical advantages for the less heavily
traveled western rail system.

RAIL OPERATING EXPENDITURE FORECASTS

Three major operating cost categories were
stud ied in  depth:  maintenance of  way and
st ructures,  maintenance of  equipment ,  and
n o n m a i n t e n a n c e o p e r a t i n g expendi tures .
Twenty-five railroads were selected for cross-
sectional statistical evaluation on the basis of
operating size (more than 1,000 miles of track)
and data availabil i ty. One thousand miles of
t r a c k  o p e r a t i o n  w a s  t h e  m i n i m u m  s i z e  i n -
cluded because larger rai lroads are expected
to account for most of the coal shipments, and
these large ra i l raods exper ience d i f ferent
operat ing economies than the smal ler  ra i l -
roads. The inability of cross-sectional analysis
to capture time trends was countered by run-
n ing the regress ions for  a  ser ies  o f  years ,

1970-75. This permitted an evaluation of how
the regression coefficients change over time.

Maintenance of Way and Structures

The var iab les  tes ted to  exp la in  h is tor ica l
var ia t ion in  main tenance o f  way and s t ruc-
tures operating expenditures included: miles
operated, ton-miles, average haul, freight car
miles, tons per car, and commodity mix, the
latter to see if cost patterns could be related to
changes in relative importance of commodi-
ties hauled. The best explanatory variables, in
terms of  s ta t is t ica l  meaning and re l iab i l i ty ,
were found to be combinations of ton-miles
and miles of track operated. The regression
equation selected was the logarithmic form:

in MWS = a + b In (
ton-miles

) + c in (miles of road)
miles of road

(2)
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where MWS is maintenance of way and struc-
tures, and miles of road refers to track miles
operated. This equation assumes an interac-
tion between intensity of use, as reflected in
ton-miles per miIe of road, and cost per mile of
road. It suggests that economies of scale per-
sist over broad ranges of ton-miles per mile of
road operated, with the coefficient b acting as
the elasticity of supply for ton-mile services.
The coefficient c acts as the elasticity of sup-
ply for miles of road operated.

Mean va lues for  the coef f ic ients  b a n d  c
over the period 1970-75 were 0.74 and 0.94
respect ive ly .  The resu l t ing main tenance o f
way and structure costs is:

rate. An empirical expression was developed
for k: k = 0.5 + 0.5(1 .0012 )T-1971 The first
parameter, 0 . 5 ,  i s  t h e  n o n l a b o r  s h a r e  o f
maintenance of way and structures costs in
1971. The non labor share was assumed to vary
directly with ton-miles and miles operated as
indicated by the overalI regression equation.
The labor share, in contrast, is multipl ied by
(1.0012) T-l971 to account for changes in real
wages and productivity over t ime. The factor
(1 .0012) was determined by dividing the rate of
real wage changes for railroad employees with
respect  to  the GNP def la tor  by  the ra te  o f
productivity changes for maintenance of way
and structures, as reflected in reductions in

0.94

w h e r e  k i s  a  wage and product iv i ty  fac tor ,
MWS is maintenance of way and structures
operating expenditures, and T is the year to be
computed. Since b is less than 1, economies of
scale are present, i.e., for every l-percent in-
crease in traffic or ton-miles, costs will go up
by 0,74 percent. The ton-mile forecasts used to
project maintenance of way and structures ex-
penditures for the years 1980-2000 were ob-
ta ined f rom the revenue forecasts  g iven in
t a b l e  A - 2  b y  u s e  o f  r e g i o n a l  c o m m o d i t y
revenues per ton-miIe coefficients.

Miles of road operated was assumed con-
stant over the forecast period, hence the final
term drops out of the equation. The results ob-
tained using this form of the equation should
be in terpreted as ref lect ing the cost  to  the
railroads of maintaining current levels of road
operated. The k factor adjusts for changes in
the productivity of labor and the real wage

MWS labor-hours per unit railroad output, i.e.,
ton-miles.

Maintenance of Equipment

A number of relationships were tested to ex-
p l a i n  m a i n t e n a n c e  o f  e q u i p m e n t  o p e r a t i n g
costs. The variables employed included: ton-
mi les,  tons per  f re ight  car ,  and f re ight  car
miles. The most effective equation was found
to be:

In ME = a + B In (freight car miles)

where ME is maintenance of equipment costs.
R e g r e s s i o n  a n a l y s i s  u s i n g  t h i s  e q u a t i o n
resulted in the folIowing expression for pro-
ject ing maintenance of  equipment  operat ing
expenditures:

(4)
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where k is a wage and productivity factor, and
T is the year for which data are to be com-
puted.  The sca le  fac tor  0 .96 is  the mean-
regression coefficient over the 6-year period,
1970-75. It indicates that an 0.96-percent in-
crease in cost will result from a l-percent in-
crease in freight car miIes relative to their 1971
level. The wage and productivity factor, k, is

k = 0.45 + 0.55(1.0061) T - 1 9 6 1

w h e r e  0 . 4 5  i s  t h e  n o n  l a b o r  f r a c t i o n  o f
maintenance of  equipment  expendi tures in
1971, and the second term defines the varia-
tion of the labor share over time. Freight car
m i l e s  w e r e  c a l c u l a t e d  f r o m  t o n s  p e r  c a r
estimates for each region, and the revenue ton-
mile projections employed in the maintenance
o f  w a y  a n d  s t r u c t u r e s  a n a l y s i s . Ton-mi le
weighted averages for tons per freight car for
the Nation and for each railroad region were
calculated by aggregating estimates of tons
per freight car for individual commodities. Pro-
jections for freight-car loadings by commodity
in 1985 and 2000 were made on the basis of
p a s t  t r e n d s  a n d  e x t e n s i v e  i n t e r v i e w s  w i t h
raiIroads, their customers, and their suppliers
as to maximum practicable weight, height, and
length ( to  c lear  overpasses and negot ia te
curves) per car. The resulting tons per car pro-
jections for the Nation in 1985 and 2000 are
presented, with comparative historical data, in

table A-3. Loadings are projected to grow 23.1
percent from 1974 to 1985, and 10.7 percent
more by 2000. The increase in coal traffic is an
important factor in this growth, since this com-
modity makes the single largest contribution
to the commodity-weighted averages.

A major change now underway that affects
freight car and train capacities is the growth of
intermodal service, i.e., mixing such transpor-
tation modes as truck and rail via use of flat-
cars and piggybacked trai lers. This approach
offers a number of advantages traditional box-
cars cannot. For example, the time usage rate
of  many o ld  f re ight  boxcars  is  10 percent ,
whiIe that for a piggyback or flatcar is 80 per-
cent .  A lso, p i c k u p  a n d  d e l i v e r y  b y  t h e
customer with a truck cab at the terminal is
usua l ly  more cost  e f fec t ive  and conven ient
than the traditional switching of individual rail
cars onto customer’s tracks. The ful l  implica-
t ions of  th is  new-sty le  in termodal  ra i l road-
truck service are not yet clear, but certainly it
wilI tend to reduce the number of cars needed,
and probably reduce the value of the cars to
be bought.

N o n m a i n t e n a n c e  O p e r a t i n g

E x p e n d i t u r e s

Nonmaintenance operating expenditures in-
c lude t ra f f ic ,  t ranspor ta t ion,  misce l laneous,

Table A-3. Historical and Projected Freight Car Loadings by Commodity

(Tons per car)

SlC Historical Projected

code Commodity 1968 1970 1972 1974 1985 2000

01 Farm Products. . . . . . . . . . . . . . . . . . 51.2 56.5 62.0 66.9 85.0 93.0
11 Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . 72.4 76.4 80.2 83.3 90.0 95.0
14 Stone and minerals . . . . . . . . . . . . . . 73.1 74.1 75.1 77.6 90.0 93.0
20 Food . . . . . . . . . . . . . . . . . . . . . . . . . . 38.0 40.7 42.9 44.9 60.0 80.0
24 Lumber and wood . . . . . . . . . . . . . . . 46.4 49.8 50.9 53.5 57.0 62.0
26 Pulp and paper. . . . . . . . . . . . . . . . . . 33.9 35.5 37.6 39.4 55.0 70.0
28 Chemicals and plastics. . . . . . . . . . . 53.3 58.2 63.0 66.7 75.0 80.0
32 Cement and glass . . . . . . . . . . . . . . . 56.4 57.7 60.0 60.3 85.0 90.0
33 Primary metals. . . . . . . . . . . . . . . . . . 54.5 55.3 62.7 63.6 77.0 85.0
37 Transportation equipment . . . . . . . . -–2.22 - .- 22.8 —— 23.3 ----- 23.6 28.0 3 2 . 0
● * All commodities, total. . . . . . . . . . . . 51.8 54.9 56.3 58.4 71.9 79.6

Source: Projections made by IR&T. Historical data obtained from Moody’s Transportation Manual, 1977, p. a18.
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and general categories. The equation used to iture categories and their totals are presented
forecast nonmaintenance expenditures was: for the period 1980-2000, by region, in table

where NME is nonmaintenance expenditures, T
is the year to be computed, and the wage and
productivity factor, k, is:

k = 0.44 + 0,56 (1.0068)T - 1 9 7 1

The scale factor 0.87 is the mean-regression
coefficient over the 6-year period, 1970-75.

Total Operating Expenditures

Projections for the three operating expend-

A-4. The productivity improvements, achieved
p r i m a r i l y  t h r o u g h increasing tons-per-car
loadings, tend to outweigh the effects of in-
creas ing t ra f f ic  vo lumes for  main tenance of
equipment and nonmaintenance expenditures.
The effect of these reductions can be directly
oberved in the East, but they are obscured in
the South and West. The rate of productivity
improvements slows after 1985, since most of
the gains will have been achieved by that time.

Table A-4. Projections of Class I Railroad Operating Expenditures

(Millions of 1971 dollars)

1980 1985 1990 1995 2000
EAST

Maintenance of way and structures . . .
Maintenance of equipment . . . . . . . . . .
Nonmaintenance expenditures. . . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .

SOUTH
Maintenance of way and structures . . .
Maintenance of equipment . . . . . . . . . .
Nonmaintenance expenditures. . . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .
WEST

Maintenance of way and structures . . .
Maintenance of equipment . . . . . . . . . .
Nonmaintenance expenditures. . . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .
U.S.A.

Maintenance of way and structures . . .
Maintenance of equipment . . . . . . . . . .
Nonmaintenance expenditures. . . . . . .

Total . . . . . . . . . . . . . . . . . . . . . . . . . . .

$ 601.45
679.18

1,947.93
3,228.56

427.23
452.33

1,022.44
1,902.00

1,054.85
1,139.43
2,745.86
4,940.14

2,083.53
2,270.94
5,716.22

$ 628.01 $ 651.10 $ 675.68 $ 710.10
595.07 609.55 624.37 638.91

1,754.90 1,820.93 1,891.09 1,961.52

2,977.98 3,081.58 3,191.14 3,310.53

511.44 597.98 703.58 837.63
486.10 585.15 704.37 847.00

1,107.91 1,330.76 1,599.85 1,920.89

2,105.45 2,513.89 3,007.80 3,605.52

1,347.59 1,553.55 1,780.35 2,065.55
1,184.93 1,383.09 1,614.36 1,882.37
2,888.62 3,373.66 3,943.60 4,604.00
5,421.14 6,310.30 7,338.31 8,551.92

2,487.04 2,802.62 3,159.62 3,613.28
2,266.10 2,577.79 2,943.10 3,368.29
5,751.44 6,525.35 7,434.54 8,486.42

10,070.69 10,504.58 11,905.76 13,537.26 15,467.99

Source: IR&T.
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CAPITAL INVESTMENT REQUIREMENTS

Rolling Stock

Investment r e q u i r e m e n t s o v e r t h e
1975-2000 period were determined for three
classes of rolling stock: coal hopper cars, non-
coal freight cars, and locomotives. These i n -
vestment requirements are the capital expend-
i tu res  necessary  to  expand the equ ipment
stock in response to increased business volume
and to replace retired equipment. The growth
in  equipment  requi rements was determined
from the revenue projections of table A-2. As
described previously, the revenue projections
were converted into freight car miIeage projec-
tions by use of the estimates for revenues per
ton-mi le  and tons per  car ,  The f re ight  car
mileage projections were then converted into
freight car requirements in each year by use of
an est imate for  car  u t i l izat ion ra te,  that  is ,
miles per car per year. Locomotive require-
ments were then estimated as a function of
total freight car requirements, Freight car and
l o c o m o t i v e  i n v e s t m e n t  r e q u i r e m e n t s  w e r e
determined for the new vehicle requirements
in e a c h  c a t e g o r y , taking into account
estimated vehicle retirement rates.

It was estimated from carloadings of coal
relative to loading of mineral ores and of stone
and gravel that in 1973, coal cars represented
62.2 percent of the total U.S. open-top hopper
car fleet. On this basis, there were 207,682 coal
hopper cars in 1973, Since there were 1,460
mill ion coal-related freight car miles in that
year, the average uti l ization rate was 7,030
miIes. R e g r e s s i o n  a n a l y s i s  o f  h i s t o r i c a l
uti l ization-rate data over the period 1962-769
revealed that a 1.13 percent compound annual
growth in utilization rate had been achieved. I t
was assumed that the historical trend in car
uti l ization rates wil l  continue over the period
of this study, except in the case of long-haul
unit train shipments. For the latter shipments,
the analysis described in chapter IV indicated
that 50,000 loaded miles per year per car can
be reasonably expected. Since long-haul unit
trains are anticipated to account for 50.6 per-

cent  o f  coa l  sh ipments  in  2000,  improved
utilization of such cars has a significant effect
upon coal-related car requirements. For exam-
ple, in 2000 the nonlong-haul coal car utiliza-
tion rate was projected to be 9,521 miles per
year per car, and coal shipments to amount to
620.9 billion ton-miles. At an estimated 95 tons
per car, these shipments correspond to 6,535
million freight car miles, 50.6 percent of which
are via Iong-hauI unit trains. Using the car
uti l ization rates established for each type of
shipment, a total coal hopper car requirement
of 405,000 in 2000 was determined. This result
is 41 percent less than the number of cars that
would have been required to ship the same
amount  of  coal  wi thout  the ut i l izat ion rate
gains achieved in the long-haul shipments.

Annual retirements of coal hopper cars were
calculated assuming a 15-year average l i fe-
time. This is a shorter lifetime than for noncoal
cars because of the higher uti l ization rate in
unit train service. Coal car investment require-
ments were determined as that necessary to
accommodate growth in  to ta l  requi rements
and replacement of retired cars, at an average
cost of $13,000 per car (1971 dollars). The
estimated coal car requirements for the period
1975-2000 are presented in table A-5.

Noncoal car requirements were calculated
in a similar manner to that employed for coal
cars .  Mean noncoal  car  u t i l izat ion over  the
1973-75 time period was 10,877 miles, and the
historical 1.13 percent annual growth rate was
assumed to hold over future years for all cars.
Retirement of noncoal cars was estimated with
the help of the following age distribution and
r e t i r e m e n t  r a t e  d a t a ,  b a s e d  o n  a  2 2 - y e a r
average car Iife: 10

NONCOAL FREIGHT CAR AGE CHARACTERISTICS

Car age Ret i rement

Age d i s t r i bu t i on rate

(years) (in 1975) (per year)

0-10 40% 2.5%
11-20 30% 1 5  %
21 + .30% 70 o%

‘Assoc I a t Ion of Amer I c a n R a I I roads, Yearbook 01 Ra //road
Fact~, 1977

‘“Long Term Freight Car Forecasts, American Freight Car ln-
stltute,  1975
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The new car requirements were then deter- locomotives to freight cars than prevailed in
m i n e d ,  w i t h  t h e  c o r r e s p o n d i n g  i n v e s t m e n t t h e  p a s t  b e c a u s e  o f  t h e  i n c r e a s i n g  c a r
costed at $16,000 per car. The resuIts for non- Ioadings. On the basis of historical trends, an
coal freight car requirements are presented in annual increase in locomotive hauling capac-
table A-5 The requirements decline between ity, approximately 1,65 percent, was taken into
1975 and 1985 as a result of the fairly rapid in- account in estimating the overall  dependence
c r e a s e  a s s u m e d  f o r  t o n s  p e r  f r e i g h t  c a r of locomotives upon freight car requirements.
loadings Beyond 1985, the effect of increasing L o c o m o t i v e  r e t i r e m e n t s  w e r e  a s s u m e d  t o
traff ic volume predominates. The number of follow the noncoal car schedule. The resulting
locomot ives required in e a c h  y e a r was locomot ive cap i ta l  investment  requ i rements ,
estimated to be 1.8 percent of the total freight based upon $246,000 per car [1971 dollars), is
car r e q u i r e m e n t s This  is  a  h igher  ra t io  o f given in table A-5.

Table A-5. Rolling Stock Investment Requirements, 1975-2000

—
5-year

Annual investments
Required Annual new car requirements

stock retirements requirements (thousands of
Category Year (# cars) ( # c a r s ) (# cars) 1971 dollars)— —
Coal hopper cars. . . .

Non coal freight cars.

Locomotives . . . . . . .

 . . . .

. . . . . . . .

. . . . . . . .

1975

1980

1985

1990

1995

2000

1975

1980

1985

1990

1995

2000

1975

1980

1985

1990

1995

2000

15,000

15,000

15,000

19,400

20,000

68,800
54,400
45,200
48,800
45,600

1,459

1,157

1,091

1,070

1,070

19,400

20,000

22,800

28,000

30,000

40,600

29,400

60,400

61,400

63,200

1,023

797

1,556

1,595

1,686

$ 252,200

260,000

296,400

364,000

390,000

649,600

470,400

966,400

982,400

1,011,200

215,658

196,062

382,776

392,370

414,756

Source: IR&T.

Way and Structures
long-haul coal movements considered within

Way and structures investment projections f o u r  c a s e  s t u d i e s ,  o t h e r  l o n g - h a u l  c o a l
were made by evaluat ing the requi rements movements , and al l o t h e r c o m m o d i t y
assoc ia ted wi th  three sh ipment  categor ies : movements.



152 ● Coa/Slurry Pipelines

Four in-depth case studies were conducted
f o r  u n i t  t r a i n  m o v e m e n t  o f  w e s t e r n  a n d
southern coal to five States: California, Texas,
Minnesota, Wisconsin, and Florida. These case
s t u d i e s  a r e  d e s c r i b e d  i n  c h a p t e r  I V .  T h e
cumulat ive investment  requi rements for  the
case study coal movements for intervals be-
tween 1975 and 2000 are presented in table
A-6. The set of “other specific long-haul” coal
shipments are those described in chapter I V
amounting to more than 5 milIion tons per year
over distances greater than 500 miles. The in-
vestment requirements for these other specific
long-haul shipments were estimated by apply-
ing a ton-miIe adjustment to the investment re-
quirement identif ied in the case studies. The
other specific long haul and the total specific
long-haul  coal  investment  requi rements are
shown in table A-6.

A review of historical trends in “all other”
way and structures investment indicated that
these have remained relatively constant at ap-
p r o x i m a t e l y  $ 4 3 1  m i l l i o n  p e r  y e a r  ( 1 9 7 1
d o l l a r s ) .  O t h e r  s t u d i e s  s u c h  a s  C l o p p e r
Almon’s 1985 Interindustry Forecasts of the
American Economy have produced regression
equations that suggest way and structures in-
vestments are more strongly influenced by real

interest rates than traffic volumes. 11 Since real
interest rates are not varied within this study,
the “all other” way and structures investment
was held constant at its recent historical value.

On the foregoing basis, the following results
are obtained for total Class I railroad way and
s t r u c t u r e s  i n v e s t m e n t  o v e r  t h e  1 9 7 5 - 2 0 0 0
period:

ANNUAL WAY AND STRUCTURES
INVESTMENT REQUIREMENTS

(Millions of 1971 dollars)

Shipment 1975- 1985- 1990- 1995-
categories 1985 1990 1995 2000

Specific long-
h a u l  c o a l * 70 39 22 25

Other
commodIties 431 431 431 431

Total 501 470 453 456

* See table V-6

‘‘Almon’s equation, p 92, for railroad Investment IS

t = 331  7 + () OO068Q -23 18R

T = (~ 4) (O 06) (5 1 )
R)  = O 51, A W = () 85

where I IS Investment, Q IS rail traffic, R IS the real rate of in-
terest,  and the numbers In parentheses are the T scores This
equat Ion Indicates that Q has very I Ittle I m pact on 1, while /?
impact  IS slgnlflcant

Table A-6. Cumulative Way and Structures/Investment Requirements for Specific Long-Haul Coal Shipments

(Millions of 1971 dollars)

1975-1985 1975-1990 1975-1995 1975-2000
California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 44 $ 64 $117 $144
Florida. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 116 116 166
Minnesota. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 5 5 5
Texas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 260 316 361
Wisconsin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 7 7 7

Subtotal a. . . . . . . . . . . . . . . . . . . . . . . . . . . . 259 452 561 683
Other specific long-haul coal shipments . . 435 435 435 435

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $694 $887 $996 $1,118

aThese shipments pertain to the case studies described in chapter IV.
bOther specific long-haul coal shipments are those identified in chapter IV amounting to more than 5 m i I lion tOn S per Year

over distances greater than 500 miles. They represent a portion of all utility steam coal, and they tend to come onstream by
1985 and not increase much beyond that time.

Source: IR&T.
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Leasing

For tax and accounting purposes, there are
obv ious d i f fe rences between d i rec t  invest -
ment, e.g., purchases of cars and locomotives,
compared with I ease/rental arrangements.
D i r e c t  i n v e s t m e n t  p u r c h a s e s  a r e  f i n a n c e d
through e i ther  debt  or  equi ty .  Debt  serv ice
charges, i.e., interest and amortization, come
out of net rai lway operating income. Equity-
based purchases, o n  t h e  o t h e r  h a n d ,  a r e
f inanced out  o f  re ta ined earn ings or  s tock
issues on which dividends are paid, with both
retained earnings and dividends coming out of
after-tax net income. If equipment and track
are leased or rented, the expenditures come
from net railway operating revenue. The actual
choice between direct purchase versus rental/
leasing is complicated by tax, risk, return on
investment, and capital market considerations.
Since the investment and capital issues ad-
dressed in this study mainly concern the need
and abi l i ty  to  generate suf f ic ient  funds to
mainta in  and expand ro l l ing s tock and way
and structures, it was assumed that the annual
cost to the railroads of providing appropriate
capital stock via leasing is roughly equivalent

to the cost of direct purchase.

The capi ta l  requi rements determinat ions
have not included investments in loading and
unloading facilities. These are usualIy shipper-
and receiver-owned. Shipper-leased equipment
is also excluded. These both represent a trans-
portation-related cost to society in that they
absorb real resources, even if not directly paid
for by the rai lroads Financing ownership of
unloading facil i t ies may be easier for public
utilities than for railroads. The former of ten
have more favorable access to capital mar-
kets, and are guaranteed a specif ic rate of
return on investments by public utiI i ty com-
missions. Likewise, major shippers that provide
their own loading facilities may be able to ob-
tain capital at a more attractive rate than the
railroads. The growth in ownership or leasing
of rolling stock by the shippers, and in the case
o f  u t i l i t i e s  b y  t h e  r e c e i v e r s ,  h a s  r e d u c e d
capital requirements for the railroads. This has
also lowered the rate railroads can charge per
ton-mile. The advantages to the lessees of such
arrangements are greater certainty in availa-
bility of equipment. Full-service leases relieve
the lessees of the logistics of maintenance.

EMPLOYMENT AND COMPENSATION

Labor compensation was estimated during
specification of the operating expenditure pro-
jections, as discussed previously. The k factor
for each expenditure category al located the
costs between labor and nonlabor shares. The
result ing labor compensation projections for
1980-2000 (in 1971 dollars) are given by region
in table A-7. Compensation in the East declines
between 1980 and 1985 because of the equip-
ment  product iv i ty  ga ins pro jected,  but  a f ter
that, traff ic-volume increases lead to higher
levels of compensation. Compensation in the
S o u t h  a n d  W e s t  i n c r e a s e s  t h r o u g h o u t  t h e
period.

T h e  c o m p e n s a t i o n p r o j e c t i o n s  w e r e
e m p l o y e d t o  e s t i m a t e e m p l o y m e n t re-
quirements. Compensation was divided by the
average wage rate in each year to determine

tota l  employee hours,  the to ta l  hours were
d i v i d e d  b y  t h e  a v e r a g e  a n n u a l  h o u r s  p e r
employee t o  d e t e r m i n e  t h e  n u m b e r  o f
employees. The average wage rate in future
y e a r s  w a s e s t i m a t e d  b y  t h e  e x p r e s s i o n :
4.52(1 .0304)T-1971 , w h e r e  4.52  w a s  t h e  1 9 7 1
average ra i l road employee compensat ion in
dollars per hour, and real wages were assumed
to increase annual ly  by 3 .04 percent .  The
average annual hours per employee in recent
years has been 2,440 hours, which includes the
effect of overtime. Using these two factors and
t h e  c o m p e n s a t i o n  e s t i m a t e s  o f  t a b l e  A - 7 ,
regional estimates for Class I railroad employ-
ment were obtained for the period 1980-2000.
These employment estimates are presented in
table A-8.

A  d e c l i n e  i n  e m p l o y m e n t  i s  o b s e r v e d
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Table A-7. Class I Railroad Labor Compensation Projections, 1980-2000

(Millions of 1971 dollars)

1980 1985 1990 1995 2000
EAST

Maintenance of way and structures . . . $ 303.99 $ 319.32 $ 333.05 $ 347.71 $ 367.62
Maintenance of equipment . . . . . . . . . . 378.96 334.70 345.59 356.84 368.08
Nonmaintenance expenditures. . . . . . . 1,159.45 1,080.55 1,159.85 1,246.05 1,337.01

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,842.40 1,734.57 1,838.49 1,950.60 2,072.71

SOUTH
Maintenance of way and structures . . . 215.93 260.05 305.88 362.06 433.64
Maintenance of equipment . . . . . . . . . . 252.93 273.41 331.76 402.56 487.96
Nonmaintenance expenditures. . . . . . . 608.58 682.18 847.63 1,054.15 1,309.31

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,076.90 1,215.64 1,485.27 1,818.77 2,230.91
WEST

Maintenance of way and structures . . . 533.15 685.20 794.68 916,17 1,069.33
Maintenance of equipment . . . . . . . . . . 635.77 666.46 784.11 922.63 1,084.43
Nonmaintenance expenditures. . . . . . . 1,634.39 1,778.62 2,148.87 2,598.47 3,138.17

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,803.31 3,130.28 3,727.66 4,437.27 5,291.93
NATION

Maintenance of way and structures . . . 1,053.07 1,264.57 1,433.61 1,625.94 1,870.58
Maintenance of equipment . . . . . . . . . . 1,267.12 1,274.57 1,461.51 1,682.02 1,940.47
Nonmaintenance expenditures. . . . . . . 3,402.40 3,541.36 4,156.36 4,898.68 5,784.50

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . $5,722.59 $6,080.50 $7,051.48 $8,206.64 $9,595.55

Source: IR&T.

Table A-8. Class I Railroad Employment Projections, 1980-2000

(Thousands of people)
——

1980 1985 1990 1995 2000

EAST
Maintenance of way and structures . . . 21.05 19.04 17.09 15.36 13.99
Maintenance of equipment . . . . . . . . . . 26.24 19.95 17.74 15.77 14.00
Nonmaintenance expenditures. . . . . . . 80.29 64.42 59.53 55.07 50.87

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 127.58 103.41 94.36 86.20 78.86

SOUTH
Maintenance of way and structures . . . 14.95 15.50 15.70 16.00 16.50
Maintenance of equipment . . . . . . . . . . 17.48 16.30 17.03 17.79 18.57
Nonmaintenance expenditures . . . . . . . 42.14 40.67 43.51 46.58 49.81

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 74.57 72.47 76.24 80.37 84.88
WEST

Maintenance of way and structures . . . 36.92 40.85 40.79 40.48 40.68
Maintenance of equipment . . . . . . . . . . 44.03 39.73 40.25 40.77 41.26
Nonmaintenance expenditures . . . . . . . 113.18 106.04 110.30 114.83 119.39

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 194.13 186.62 191.34 196.08 201.33
NATION

Maintenance of wayand structures . . . 72.93 75.39 73.59 71.85 71.17
Maintenance of equipment . . . . . . . . . . 87.75 75.99 75.02 74.33 73.83
Nonmaintenance expenditures. . . . . . . 235.61 211.14 213.34 216.48 220.07

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.29 362.52 361.95 362.66 365.07

Source: lR&T.
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throughout the forecast years in the East, and
between 1980-90 in the South and West. This
phenomenon is directly traceable to the car-
Ioading assumptions used to derive the freight
car miles. Car productivity was projected to
g r o w  q u i t e  r a p i d l y  t h r o u g h  1 9 8 5 ,  t hen  t o
slacken off between 1985 and 2000 as physical
l imi ts  to  car  and t rack capac i t ies  are  en-
countered. Thereafter, even though labor p r o -

duc t i v i t y assumptions a r e  p o s i t i v e , i.e.,
assumed to grow at 2.91 percent compounded
annually for maintenance of way and struc-
tures,  a t  2 .88 percent  for  main tenance of
equ ipment , a n d  a t  2 . 3 4  p e r c e n t  f o r  n o n -
maintenance expenditures, an overalI increase
in rai lroad employment is projected in each
region.

TAX FORECASTS

Pro jec t ions were made for payroll, State,
local, and Federal taxes. The payroll tax pro-
jections were obtained from the labor compen-
sation projections, assuming an increase in ef-
fective tax rate from 15 percent in 1976 to 17
perc
resu

ent in 1980 and 0.30 percent in 2000. The
lts are given in the following table:

PAYROLL TAX PROJECTIONS

(Millions of 1971 dollars]

———
1980 1985 1990 1995 2000

East 31321- 381. 61 4 4 1 2 4  5 2 6 6 6  6 2 1 8 1
South 183.07 267.44 356.46 491.07 66927
West 476. 56 68866 894641,198061,58758

USA 97284 1,33771 1,692.36 2,’215 791,87866

The Railroad Revital ization and Regulatory
Reform Act of 1976 specif ically prohibits the
cont inuat ion of  d iscr iminatory  tax pract ices
against the railroads, which have often b e e n
taxed more heav i ly  than other  taxpayers in
equ iva lent legal c i rcumstances.  Balanced
against this presumed downward pressure on
State and local taxes, especialIy property, fran-
chise, and public utility taxes, is the weight of
history during which taxes have been growing
as a percent of assets, income, and revenues.
State and local taxes are, on balance, not ex-
pected to change very much from their present
relationships with operating income. Regres-
s ions test ing severa l  potent ia l  exp lanatory

variables for State and local taxes on Class I
rai lroads resulted in the hypothesis that only
about 40 percent of these taxes were operating
revenue-dependent For lack of better informa-
tion, State and local income taxes were pro-
jected to be about 1 percent of net operating
revenue (the difference between operating
revenue and operating cost) while other State
and IocaI taxes were projected to remain con-
stant in real terms over t ime. The composite
result is shown in the following table for State
and local taxes, by region, over the 1980-2000
time period,

RECIONAl STATE AND LOCAL
RAILROAD TAX PROJECTIONS

(Millions of 1971 dollars)

1980 1985 1990 - 1995 2000

East 12318  126.50 12880 131.51 135.02
South 5740    67.16 75.17 87.93  10345
W e s t 191 52 20818 225.44 145.94 272.83

U S A 372.10 401.84 429.41 405.38 511.30 -

The marginal effective Federal tax rate ac-
tualIy applied to railroads seems to be approxi-
mately 25 percent, and the 1969-72 average ef-
fective rate was considerably lower, ranging
between 13 and 20 percent. Federal taxes were
calcuIated on the basis of a tax rate of approx-
imately 20 percent for the scenarios employed
in the present study.


