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ABSTRACT: Railroading has been a troubled industry for half a
century. The troubles have approached the crisis stage once again
during the past few years. Much of the railroad system in the industrial
heartland of the nationeast of Chicago and north of the Potomac and
Ohio riversis in bankruptcy. These bankruptcies, furthermore, are
not yielding to the traditional solution of financial reorganizations. The
rate of return on the investment of Class railroads even in the
"prosperous" south and west has averaged only about 3.6 percent
per year during the past six years. The recent surge in railroad traffic,
causing ton-miles to attain all-time peaks, has not generated a corre-
sponding improvement in profits, thus causing railroad managements
and analysts to speak of their "profitless boom"! This gives rise to fears
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that another economic recession may send more railroads into bank-
ruptcy. ¶ The origins of the railroad problem reside in the simple tact
that the economy is expanding in areas that do not typically produce
much new traffic of a type suited to conventional rail transport.
Competition from trucking, other specialized modes of transport, and
transport alternatives (such as high voltage transmission of electricity,
synthetic materials, and recycling of waste materials) are further cir-
cumscribing the demand for rail freight service. ¶ The railroads have
also suffered productivity problems, caused in part by these shifts in
the freight market. Employment in the industry has declined by nearly
two thirds during the postwar period, enabling the industry to record
gains in labor productivity as great or greater than the average for
private industry. However, to achieve this reduction in labor inputs,
the industry has had to maintain or slightly increase its employment of
capital; as a result, railroad capital productivity, the ratio of output to
capital inputs, has shown no growth or has even declined slightly.
Total or multiple factor productivity measures that combine labor and
capital inputs suggest that railroads' overall productivity gains have
been no higher and perhaps lower than the average for privateindustry.

[11 INTRODUCTION: BASIC FINANCIAL TRENDS
Railroading in the United States has been a troubled industry for half acentury. In this paper an attempt is made to document what those troubleshave been and why they may have occurred. To the degree possible, theemphasis throughout is on the quantitatje facts of the United States railindustry's situation during the post-World War II years. These facts aresupplemented as necessary by qualitative considerations and basic histori-cal trends within the industry and the surrounding economic environment.Since railroads in the United States are still private firms in a marketeconomy, it seems sensible to start with the profitability or earnings recordof the enterprises involved. Table 1 shows the earnings of Class I railroadcompanies from railroad operations and from other sources for the last fourdecades.1 A distinct long-run decline in net railway operating income hasoccurred and been partially offset by an upward trend in income fromother sources. The gradual upward trend in "other income" reflects theaccelerated development of the extensive real estate and mineral rights ofrailroads and the diversification of railroad companies into other industries.The profitability of rail operations alone (exclusive of other income) can bemeasured by what is called net railway operating income (NROI), shown incolumn 2 of Table 1 . In addition to the rather sharp downward course of net
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railway operating income over the postwar period, there is a strong in-phase
cyclical component. Most significantly, operating income hit successively
lower levels during the recessions of 1954, 1958, 1961, and 1970. Net
investment in transportation property, including cash and materials invento-
ries,3 is shown in column 5 of Table i and the rate of return on this invest-
ment (column 2 ± column 5) is shown in column 6.

Compared to more recent years, 1972 was a "good year" for the railroad
industry. Yet the return of 2.95 percent puts railroads next to the last
among 62 industries ranked according to rate of return on net worth in
1972; their return on equity of 3 percent is less than one-third that for all
private industry (10.5 percent).' In only five of the years since 1947 has rail
rate of return exceeded 4 percent, and the most recent of those years is
1955. Since 1955 the rate of return has exceeded 3 percent in only six out
of 16 years, and the most recent of those years is 1966. Because net
investment in transportation property displays a modest growth over the
postwar period, the rate of return exhibits an even sharper downward trend
than net railway operating income.6

The earnings performance of the railroad industry portrayed in the
foregoing statistics is, of course, considerably influenced by the low profits
or actual losses of the northeast railroads. For example, the losses of six
deficit eastern carriers reduced net income of the rail industry by $386
million in 1970 and by $321 million in 1971. Table 2, showing the rate of
return by district, reveals that it is primarily the mounting problems of
ailing railroads in the northeast that have caused the rate of return for the
entire industry to decline over the postwar period. However, a low rate of
return on investment is not unique to eastern district roads. The railroads of
the southern district have maintained a rate of return in the range of only
4-5 percent and 1972 was the first year since 1956 that a 5 percent return
was achieved. Western district roads have maintained a return in the
2.5-4 percent range, with a 4 percent return exceeded since 1952 only in
1966 and 1972.

The low earnings of the industry also can be attributed partially to
deficit-producing passenger operations, only recently relieved by the trans-
fer of these services to AMTRAK. The passenger-service deficit, as calcu-
lated by the ICC yearly since 1963, is shown in the fourth and fifth
columns of Table 3. The addition of these amounts to the net railway
operating income figures in Table 2 would attenuate, but by no means
reverse, the profit decline. In fact, in terms of total deficit (column 5), the
passenger loss has been static or slightly dechning since the late 1960s.

Net railway operating income, moreover, may actually overstate the
earning power of the rail industry. In computing net railway operating
income, the consumption of capital is measured by depreciation and
amortization computed according to service lives specified by the ICC.

The U.S. Railroad Industry in the Post-World War II Period: A Profile 453
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9ncludes Pocohontas r.gion.

These accruals, in the view of many experts, understate the actual loss ofvalue of the railroad plant. For one thing, the service lives accordedroadway and equipment are rather long, and much of rail investment hasbecome economically obsolete before it has been fully depreciated in theaccounts. In addition, because of the typically long service lives of railassets and the continuing inflation in the U.S. economy, cost of replace-ment often substantially exceeds original cost. As in other industries,inclusion at replacement costs would increase depreciation accruals ap-preciably; in the railroad industry, with its exceptionally long accountingperiods for depreciation however, the effective understatement based onhistorical costs may be considerably larger than for most other industries.

TABLE 2 Rate of Return by District

Year
United
States

Eastern
Districta

Southern
District

Western
District

1929 5.30 6.03 4.27 4.85
1939 2.56 3.14 2.77 1.85
1944 4.70 4.37 5.45 4.82
1947 3.44 3.02 3.52 3.84
1950 4.28 3.63 5.31 4.63
1951 3.76 3.47 4.74 3.76
1952 4.16 3.86 5.27 4.13
1953 4.19 4.01 5.45 3.981954 3.28 2.39 4.48 3.29
1955 4.22 4.19 5.45 3.861956 3.95 4.05 5.00 3.541957 3.36 3.29 4.14 3.181958 2.76 2.00 3.68 3.201959 2.72 2.27 3.63 2.87
1960 2.13 1.55 2.97 2.401961

1962
1.97 0.89 3.19 2.58

1963
2.74 1.80 4.17 3.15

1964
3.12 2.28 4.04 3.60
3.16 2.56 4.01 3.43

1965

1966
3.69 3.32 4.16 3.87

1967
3.90 3.55 4.45 4.03

1968
2.46 1.53 3.86 2.75

1969
2.44 1.27 3.79 3.01
2.36 1.10 4.17 2.81

1970
1971

1.73 def. 4.50 3.02

1972 est.
2.47 del. 4.93 3.90
2.95 0.44 5.17 4.19
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TABLE 3 Passenger Service Deficit, 1963-1971
(in millions)

Passenger Service
Expenses, Taxes, Passenger Service

Passenger and Rents Deficit
Service Solely Solely

Year Revenues Relateda Total Relateda Total

lJnder accounting niles prescribed by the ICC, railroad operating revenues and expenses are divided into
freight and passenger services so as to develop a net railway operating income for each service 'Solely
related passenger service expenses" are expenses incurred directly irs the provision of passenger service
and which could be avoided if passenger service were discontinued. "lotal passenger expenses" also
include common and joint expenses that have been apportioned statistically between freight and
passenger service and which could not necessarily be avoided if passenger service alone were discon-
tinued, but which in all likelihood ssould be largely avoided if it were.

[2] THE CHANGING MARKET FOR RAIL FREIGHT TRANSPORT

Obviously, there can be little doubt that the U.S. railroad industry has not
been highly profitable in recent decades. Of the many reasons advanced to
explain this condiiion, unquestionably one of the most important is simply
the changing character of the intercity freight market. Changing markets
characterize the American economy, and the success of an industry
depends in no small way on its ability to adapt the product it offers to
changing demands. The freight market, like other markets, is subject to
change and the problems of the railroad industry owe in large measure to
its not being able to adapt to changing market conditions, in terms of both
the types of services it provides and the manner in which it produces those
services.

As an economy matures, the evolution of consumption patterns and
industrial activity causes the overall importance of materials to decline and
the relative importance of various commodities to change. The volume of
freight, particularly freight of a type suited to rail transport, normally fails to
grow in proportion to the rate of economic growth. In gross terms,
aggregate intercity freight tonnage has been growing only about 60 per-
cent as fast as real GNP during the postwar period. The geographic
distribution of economic activity also changes over time, partially in
response to the changing composition of economic activity and partially in

1963 $1,107 $1,116 $1,506 $ 9 $399
1964 1,085 1,103 1,496 18 410
1965 1,042 1,086 1,463 44 421
1966 1,018 1,048 1,417 31 400
1967 878 1,016 1,363 138 485
1968 686 884 1,172 198 486
1969 638 863 1,102 225 464
1970 586 837 1,062 252 477
1971 407 522 692 115 285
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response to the changing character of the transport system. This rekcation
of industry and markets transforms the spatial pattern of freight flows,
sometimes in ways that deprive the railroads of traffic and alter the
densities of remaining rail traffic. The railroads participate, therefore, inwhat is inherently a slow-growth market and often an increasingly less
profitable one as well.

Bulk-Commodity Traffic

It is useful to divide freight traffic into two categories: bulk commoditiesand manufactures. Bulk commodities are raw materials or "intermediate"
(or "producers") goods in transit from raw-material origin to factory orbetween factories. Bulk commodities tend to be handled in flows ratherthan in discrete, packaged units, and they tend to move in large volumes.
The commodities themselves are usually dense or "heavy" and of rela-tively low value per unit weight. They are typically not fragile, perishablenor particularly subject to depreciation in market value with time. Therailroads' arch competitors for bulk-commodity traffic, on a cost basis, arethe water carrier and the pipeline, though the relatively high-cost truck hasmade surprising inroads into even this traffic in certain special cases.The economic consumption of bulk commodities has not kept pace withthe growth of national product. The postwar growth in total consumptionof raw materials other than primary Construction materials (sand, gravel,and stone for direct use in construction), and air and water, has grown atan average rate o only 1 .9 percent per year during the postwar period, halfor so the growth rate of about 4.0 percent in real GNP. Furthermore thelong-rur trend is for the growth rate of raw material consumption todecline relative to the growth rate of real GNP.
The explanation of this trend seems to lie in evolving consumptionpatterns and in advancing

industrial technology For consumption incre-ments to per capita income are increasingly devoted to the purchase ofservices such as health care, personal services, education, entertainmenttravel, communj-ation etc., rather than goods. Services typically require alesser weight of physical materials per unit of output than manufacturingand construction Specifically, the total share of real GNP allocated togoods as opposed to services fell from 60.8 percent in 1945 to 48.1percent in 1970.
Even among manufactured goods, incremental personal income is de-voted increasingly to goods relatively more labor- andthan materialjntensjve As personal incomes rise, consuners typicallyspend smaller fractions of their Incomes on such basic commodities asfood, clothing, furniture, shelter, and fuel and larger fractions on suchhighlyfabrjcated products as televisions, stereo sets, cameras, watches,
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jewelry, toiletries, and cosmetics, for which weight is much lower in
relation to value. The 50 manufacturing industries among the 41 7 four-
digit SIC manufacturing industries exhibiting the highest rates of growth
from 1958 to 1966 have freight input coefficients (as taken from the
Department of Commerce's 1963 Input-Output table) averaging only one-
half the weighted average freight input coefficient (0.02204) of all 417
manufacturing industries. In fact, as Table 4 reveals, only four among the
50 fastest-growing industries have freight input coefficients equal to or
exceeding the 0.02204 average for all manufacturing.

Another change in consumer expenditure patterns inhibiting material
consumption is the tendency of consumers to substitute more expensive
brands, models, and styles of individual products as their personal incomes
rise. The weight of materials used in producing more expensive brands,
models, and styles of commodities such as food, clothing, cars, furniture,
appliances, and housewares rarely rises in proportion to the value of these
products: in some products, weight does not rise with value at all.8

Progress in industrial technology also retards the growth of material
usage. Economies in material usage are achieved in diverse ways, among
them the substitution of lighter materials, development of synthetics,
creation of more durable materials, miniaturization, improved product
design, improved process design, new uses for by-products, waste and
scrap, and improved inventory and distribution systems that reduce inven-
tory "shrinkage." Even innovations less directly motivated by a desire to
economize on materials and their transport nevertheless may have had
such an effect. For example, nuclear energy replaces heavier fuels; radio,
television, telephones, and computers are substitutes for "paper" forms of
communication; airplanes and communication satellites require fewer
ground structures and construction and utilize lighter equipment than their
predecessors.

The extent to which material-economizing innovations as well as the
shifts to more highly fabricated products and to more expensive brands and
styles have retarded the growth of material usage within individual indus-
tries is summarized in Table 5. The table contrasts the average annual
growth of primary raw material inputs (in units of weight) for each of 16
major industries with the growth of each industry's output (as measured by
the respective F.R.B. index of industrial production or some other index of
industry output). In every case but one, output has grown more rapidly
than the physical weight of inputs arid, by implication, the physical weight
of outputs.

Of course, volume and composition are not the only dimensions rele-
varit to defining a traffic market. The spatial pattern also is important.
Indeed, total ton-miles of traffic could increase even if volume declines, if
miles traveled per physical unit rose by more than enough to offset the

The U.S. Railroad Industry in the Post-World War II Period: A Profile 457



TABLE 4 [ow Freight Intensities of the Fifty Fastest-growing
Manufacturing Industries

SIC
Code I ndustr,,

Growth Ratio
(value of 1966
shiprrients -
value of 1958

shipments)

Direct Freight
Input

Coefficient,
i 963

1929 Ammunition, N.E.C.
3672 Cathode ray picture tubes
3674 Semiconductors
3571 Computing and related mach.
1914 Guns, mortars, ordnance N.E.C.

5.80
5.10
4.49
4.38
4.15

0.00611
0.00764
0.00739
0.00383
0.00551

2272 Tufted carpets & rugs
1951 Small arms
3679 Electronic components
3339 Primary non-ferrous metals, N.E.C.
3831 Optical instruments & lenses

3.80
3.46
3.35
3.33
3.23

0.01256
0.01802
0.008 14
0.0086 1

0.00630
3392 Non-ferrous forgings
3742 Railroad & Street cars
3537 Industrial trucks and tractors
3399 Primary metal industries, N.E.C.
1961 Small arms ammunition

3.16
3.02
2.94
2.8.3

2.79

0.01055
0.01842
0.0148 1

0.00777
0.01274

3841 Surgical and medical instruments
3861 Photographic equipment
3953 Marketing devices
3541 Metal-cutting machine tools
3663 Radio, TV, communications equipment

2.76
2.73
2.71
2.69
2.65

0.01143
0.0 1005

0.01317
0.00787
0.00373

3651 Radio and TV receiving sets
2262 Textile finishing plants, synthetic
2519 Household furniture. N.E.C.
3622 Industrial controls
3357 Non-ferrous wire drawing

2.64
2.61
2.55
2.54
2.53

0.01177
0.015 58
0.02669
0. 00740

0.013933693 X-ray & therapeutic apparatus
2282 Throwing and winding mills
3799 Transportation equip., N.E.C.
3499 Fabricated metal prod., N.E.C.
3079 Plastic products, N.E.C.

2.53
2.51
2.50
2.50
2.49

0.006 16

0.01875
0.02679
0.00945
0.013682295 Coated fabric, not rubberized

3545 Machine tool accessories
3479 Metal coating, engraving, etc.
3715 Truck trailers

2.41

2.41
2.39

0.0 1035

0.00598
0.01071

3565 Industrial patterns 2.38 0.0164 1

3536 Hoists, cranes & monorails
3791 Trailer coaches

2.37

2.37

0.00359

0.01127
2.36 0.01865



TABLE 4 (concluded)

SOURCE: U.S. Deparrrnenr of Commerce, !ndosry Profiles, i958-r 966 (L'S. Governnsenr Prinring Office,
1968); and U.S. Deparrment olCornmerce, Input-Output Structure of the U.S. Economy. (963

(U.S. Government Printing Office, 1963).

tonnage drop. The geographic organization of economic activity does, of
course, adapt itself to changes in the economy. To start, manufacturing is
becoming more market-oriented, for many reasons. For example, man-
ufacturers usually ship bulk commodities rather than finished goods be-
cause of the lower freight rates for bulk corrlfnodities.bo Similarly, the shift
in competitive emphasis from price to style and service encourages pro-
ducers to locate as close to markets as possible. The concentration of
people, and therefore of demand, in large metropolitan areas makes it
easier to achieve economies of scale in manufacturing in more and more
regions, thus making decentralization and a market-oriented location in-
creasingly feasible.

Another factor tending to lengthen hauls of bulk commodities is increas-
ing geographic specialization in the production of materials. The various
regions of the nation are not uniformly endowed with natural resources. As
freight rates decline, it becomes economical for a market to draw on ever
more distant raw material sources. In particular, the decline in freight rates
with distance has encouraged the use of more distant, low-cost raw material
sources. The United States has thereby progressed from an economy in
which local areas were nearly self-sufficient in producing their own raw
material needs to one of regional self-sufficiency (in which there was

Growth Ratio
(vdue of 1966 Direct Freight

SIC
Code Industry

shipments
value of 1958

shipments)

Input
Coefficient,

1963

3341 Secondary non-ferrous metals 2.36 0.05940
3351 Copper roIling and drawing 2.35 0.02630
2256 Knit fabric mills 2.35 0.009 19

3713 Truck and bus bodies 2.33 0.0 1420
358X Service industry machines, N.E.C. 2.33 0.01 302
2327 Separate trousers 2.30 0.00511
2844 Toilet preparations 2.29 0.01295
3542 Metal-forming machine tools 2.29 0.00894
3559 Special industry machinery, N.E.C. 2.27 0.00927
3572 Typewriters 2.24 0.0082 1
3569 General industry machinery, N.E.C. 2.23 0.00684
3451 Screw machine products 2.23 0.01246
3694 Engine electrical equipment 2.21 0.0 1068

All manufacturing 1.65 0.02204



TABLE 5 Growth of Primary Raw Material Inputs (in tons) Compared
with Growth of Output (as measured by F.R.B. indexes of
industrial production), 1947-1 967, by industry

Sector or Industry
(in order of declining
weight of primary raw

material inputs)

New construction
Energy

Manufacturing
Petroleum refining
Clay, glass, & stone products
Food products
Chemicals & products
Priniary ferrous metals
Primary non-ferrous metals
Fabricated metal products,

machinery, transportation
equipment, & instruments &
related products

Lumber & products
Paper & products
Rubber & plastics products
Textiles

Apparel
Leather

Average Annual
Growth in Weight

of Primary Raw
Material Inputs,

1947-1967

2.1

0.7
2.7
7.6
1.7

1.9

--1.6

Average Annual
Growth in Output,

1947i 967
(F.R.B. Industrial

Prod. Index)

5.5',
1.4

4.6
6.4
2.6
3.5
0.7

SOURCE: Alexancr L Morton, 'Freight Demand," Ph.D. dissertatiwi Harvard Univeity (unpubIishChapter 5.
The index used us the Composite Index of (Ten) Construction Materials,

published by the Construction andBuilding Materials Divison of the Department of Commerce. The ten materials are weighted ri relation tovalue, so that the fapid growth of sand, gravel, and stone
conSumption affecix the index less sharply thanotherwise

rsirnple average of the F.R.B. production indexes of the (Our categories.

considerable trade within regions, but regions themselves tended to beself-sufficient) and presently to one of considerable regional iriterdepen-dence (in which many raw materials are produced in whichever areas ofthe Country have a comparative advantage). Indeed, many importantcommodities, including Citrus and other fresh fruits, and vegetables, grain,meat, lumber, iron ore, coal, and petroleum
are supplied throughout thenation from the one or two regions in which they are produced mostcheaply.

The exhaustjor of natural resources close to historical population Centersalso causes markets to turn to more distant Sources of supply, thereby
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lengthening hauls of bulk commodities. This process of exhaustion and
discovery of new sources at more remote locations is or has been at work
in the case of coal, petroleum, iron ore, lumber, and soil fertility. Increas-
ing geographic specialization and the exhaustion of older sources of supply
have generally pushed production of raw materials into the west and the
south. Most of the traffic growth arising from the lengthening of hauls has,
therefore, occurred in these regions.

For those commodities already produced in but one or two areas of the
U.S., regional specialization already is well developed, implying that
additional lengthening of domestic hauls of these commodities is improba-
ble. Further geographic specialization, if it occurs, is more likely to be on
an international scale. Although the effect of expanding international trade
on the demand for domestic intercity freight will depend on the types of
goods and services exchanged, it may be generally negative. Exports of
bulk commodities have only to reach ihe nearest port. As for imports, to
the extent that the population is increasingly concentrated in metropolitan
belts extending along the Atlantic, Pacific, and Gulf coasts, and around the
Great Lakes, all accessible by ship, imports of bulk commodities and
manufactured goods received in trade can be delivered to an increasing
proportion of American markets without a long domestic intercity overland
haul.

Although intercity hauls of commodities generally seem to be longer,
intercity movements of some commodities can become shorter, or even be
eliminated altogether, for various reasons. For example, in some industrial
sectors certain materials can be substituted for others and these substituted
materials may have very different accessibility characteristicssome may
originate at great distances whereas others may be available nearby. Thus,
the construction industry can choose among concrete, metals, lumber, and
synthetics as structural materials, as insulating materials, and as facing or
surfacing materials, and these substitutions can be sensitive to differential
freight costs, just as they are sensitive to cost differentials in general.
Similarly, electric utilities may switch fuels, so that differences in cost,
including freight charges, may alter the choice among, say, nuclear, oil,
pipelined natural gas, rail transported coal, or hydroelectric or mine mouth
generation (with subsequent high voltage transmission). Obviously, not
only the total distance and volume of transport involved, but the modal
choice will be sensitive to which of these alternatives is selected.

Recycling of used materials presents industry with another opportunity
for shortening or even eliminating some intercity freight hauls, for recycled
materials substitute for virgin materials that typically must be brought to the
market over long distances. Recycling is presently limited to minor
amounts of metals, paper, rubber, and industrial chemicals, although it
appears probable that the proportions of materials recycled will increase
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and that recycling will be extended to other commodities, such as heat
energy, as the technology is developed. Rising prices oi virgin materials as
resources are depleted and increasing concern over the environmental
impact of waste disposal also can be expected to encourage recycling.

Good estimates of the net effect of all these conflicting influences on the
length of haul for bulk commodities during the postwar years are difficult
to ascertain. The average length of haul for all rail traffic apparently has
grown from approximately 411 miles in 1947 to 488 miles in 1967, or at
an annual rate of 0.9 percent per year.'1 This average, of course, represents
both movements of bulk and manufactured commodities. For water car-
riers and pipelines, which are more heavily specialized in the movement of
bulk commodities than railroads, annual growth rates in average length of
haul in postwar years have been 0.2 percent and 0.9 percent, respective-
ly.2 It is difficult to believe that the length of haul of rail bulk commodities
has increased at a rate any more rapid than that for pipelines during these
postwar years. This would suggest that the overall rate of growth in length
of rail haul of 0.9 percent per year, which is essentially identical with that
for pipelines, would be a reasonable estimate of the actual rate of increase
in bulk-commodity trip lengths over the postwar period. Assuming this tobe the case, this 0.9 percent growth per year in length of haul would
constitute almost one-half of the remaining gap between real U.S. GNP
growth, approximately 4.0 percent per year during the postwar years, and
the average 1.9 percent per year growth in total physical tonnage volume.
in short, lengthening of hauls has probably increased the actual rate ofgrowth in total rail bulk ton-miles of traffic during the postwar years by
approximately 50 percent, but this is still not enough to bring the rate of
increase in this market up to parity with the rate of increase in real GNP.

Traffic in Manufactures

The other major category of freight traffic, manufactures consists primarilyof finished goods, or parts, moving from factory to assembly plant,warehouse, or store. Manufactures typically move in packages or discreteunits; shipments tend to be of lower volume, smaller and less regular, thanbulk-commodity flows. The goods themselves tend to be of lower density(i.e., lighter) and of higher value per unit of weight. They frequently arefragile or perishable and subject to loss of market value as a function ottime. This traffic accounts for 25-40 percent of railroad ton-miles (depend-ing on definition) and a still larger proportion of revenues and profits.Obviously, the weight of manufactured goods must bear some reason-ably constant relation to the weight of raw material inputs. Accordingly, theweight of traffic in manufactures almost certainly has been growing moreslowly than real GNP. However, it is significant that aggregate intercity
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freight tonnage in both bulk commodities and manufactures has been
growing at a rate about 60 percent as fast as real GNP during the postwar
period whereas, as already mentioned, the rate of increase in bulk com-
modities alone has been growing only about 50 percent as quickly as real
GNP. The discrepancy of 10 percent in growth rates between bulk com-
modity and total commodity tonnage suggests some increased activity in
manufactured goods traffic.

The primary cause of this relatively faster growth in manufactured goods
traffic tonnage would appear to be an increase n the number of shipments.
For example, as per capita incomes rise, there is a shift in consumer
expenditures toward products that pass through a greater number of stages
of fabrication.13 Increasing specialization or 'division of labor" in man-
ufacturing industry also contributes to a rising number of interplant ship-
rnents. Hence, the total tonnage of manufactured goods shipped may rise
more rapidly than bulk commodity tonnage. The proliferation of distinct
brands, models, and styles of manufactures may also reduce the size of
individual shipments and require a more elaborate system of distribution.

It is not so much in tons or ton-miles, however, as in freight revenues
that the faster growth of traffic in manufactures than in bulk can be
discerned (i.e., in greater revenue per ton-mile). Aggregate intercity freight
revenues have been growing about 86 percent as fast as current dollar
GNP and the relationship would not seem to be significantly altered if one
uses price deflated or real values (since the deflators for freight revenues
and GNP are not too dissimilar). Freight revenues from bulk commodities
have apparently grown roughly in proportion to bulk-commodity tonnages,
economies in bulk handling apparently offsetting the cost of slightly longer
hauIs.' Accordingly, the greater growth in total revenues than in total
tonnage has derived chiefly from traffic in manufactures.

An increase in the quality of freight service used is the major explanation
of these differential growth rates between tonnage and revenues. A funda-
mental change in the postwar freight market is the increasingly higher
standards of service that shipments of manufactures require. This change
parallelsand, in large part, derives froma shift in most markets toward
higher-quality products and services. As the economy shifts to production
of more highly fabricated goods and more expensive brands, models, and
styles, the value of manufactures per unit of weight tends to rise because of
the relatively greater inputs of labor and capital. As the amount and cost of
working capital tied up in goods rises, there is a tendency to opt for
speedier, more reliable deliveries as a way of controlling logistical costs.
Growing sophistication among shippers concerning the trade-offs between
transport and other components of the total distribution bill also is partly
responsible for the gradual shift to higher-quality freight service.'5

Highly fabricated and expensive goods are inclined to be fragile, perish-
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able, or otherwise damage-prone prompting the USe of premium
transpo,-tservice. Greater stress on styling erodes rap!dly the market value of manyproducts, which also stimulates demand for speedy, reliable delivery

Increasingly, products compete in the market on the basis of quality and
service as well as price. The reliability, speed, and convenience of de-liveries is part o1 the quality of service for which a buyer or shipper looks.

Unfortunately for the railroads, they have not been well equipped tomeet this demand for higher service standards. The easiest way of doct,
menting this point is to look at the trends in intercity freight shares by thedifferent carriers, shown in Table 6. The most important statistics in Table 6for evaluating trends in manufactured-goods traffic are the relative perfor-
mance of rail and truck shares, since the truck is unquestionably the majorcompetitor of rail for this traffic. Since the end of World War II, truckton-miles have increased fivefold and the truck share of the total markethas more than tripled; railroad ton-miles, on the other hand, have in-creased only slightly, if at all, and the rail share of the total market hasdeclined from roughly two-thirds to a little less than 40 percent. Withoutmuch question, the superior growth performance of the trucking industry isin large part attributable to that industry's better performance in meetingthe increasingly higher service requirements for manulacturedgoodstraffic.

Changes in the spatial patterns of traffic and manufacturing also mayhave handicapped the railroads in competing with trucks. Probably themost important change is the urbanization of the American populationThe rural population of the U.S. has declined as a percentage of the totalPopulation from 85 percent in 1850 to 60 percent in 1900, 36 percent in1950, and 25 percent at present. A rural population, geographicallydisbursed about its manufacturing and distribution
centers, requires inter-city hauls for distribution of its consumer goods. Much of the rural railnetwork was constructed to provide both freight and passenger transporta-tion to rural communities that, at the time, had no suitable alternativemeans of transport. The delivery of consumer goods to a rural populationsupplied the railroads with traffic that was doubly valuable (1) becausemanufacture tend to be relatively high-rated (i.e., profitable) traffic; and(2) because manufactures can be back-hauled into rural communitieswhile bulk commodities are being moved out. As the rural population hasmigrated to cities, this flow of manufactures has diminished relatively,causing much of the rural rail network to become superfluous In essence,urbanization has eliminated any semblance of balance between bulkcommodity flows out of rural areas and manufactured goods back, aio-way traffic for which the all-purpose rail boxcar was uniquely wellsuited.

The growth of large urban markets also encourages the decentralization



and market orientation of manufacturing, a factor that tends to shorten or

do away entirely with some intercity hauls of manufactures. Indeed, given

the strength of these demographic trends, it is somewhat sur)riSing that

total manufactured-goods traffic has continued to grow as much as it has.

At any rate, the minimum efficient scale of production for many manufac-

turing processes has not grown so rapidly as the size of the market in most

metropolitan areas."' Hence, an increasing proportion of the total market

for products is concentrated in cities of a size sufficient to support their own

factories in an increasing portion of the manufacturing spectrum. That is,

metropolitan areas are becoming increasingly self-sufficient in their local

manufacturing capacities.17 There is, accordingly, a tendency toward a

diminished flow of manufactured goods among cities, ceteris paribus. The

traffic growth lost as a result of such "import substitution" is again

relatively high-rated traffic. The flows also tend to be of relatively high-
density, and therefore are less costly to move on a unit basis, since the

traffic is concentrated among a limited number of urban origins and

destinations.'8 Finally, to the extent that each metropolitan area must

produce something in trade, these intercity flows tend to be somewhat

balanced as to back-haul.
This decentralization or regionalization (or megapolitization) of man-

ufacturing, in concert with the migration of population to the west and the

south, also is having an effect on the interregional balance of traffic in

manufactures. Even after the discovery and development of abundant

natural resources in the west and during the early westward migration of

markets, manufacturing remained highly concentrated in the "indus-
trialized northeast." This generated long hauls of raw materials into the

northeast and long hauls of manufactures back to the west and the south.

It could only be a matter of time until some manufacturing capacity

migrated in order to abbreviate this roundabout traffic. The dispersion of

manufacturing away from the northeast thus contributes to lower traffic

volumes and the redundance of fixed rail plant in the northeast.
Concurrent with the migration from rural to urban areas has been a

migration of population and industry from the central cities to the suburbs.

The population residing in the "outside-central-city" areas of the Standard

Metropolitan Statistical Areas (SMSAs) grew at a rate half again as great as

the growth rate of the central cities between 1930 and 1 950, three times as

great between 1950 and 1960 and, it is estimated, will grow six times as

rapidly between 1965 and 1 975,19 Commerce and industry are suburbaniz-

ing at about the same rate as the population.2°

Suburbanization seems to be generally adverse to the fortunes of the rail

industry. Railroads were built at about the same time as cities were
expanding or forming, and cities in most cases either grew up around rail

facilities or else rail terminals were built near the industrial cores of the
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newly-forming cities. As long as cities remained dense and
clustered around the rail facilities on which they were so depen(l(,lt trafficreadily moved by rail.2 Rail lines have not been extended in most Cjti('S to
serve emerging suburban areas as completely and efficiently as they Serve
the central business district and, indeed, probably could not be for
technological reasons. Suburbanization, therefore, tends to carry consum
ers, warehouses, and factories away from rail service.22 Furthermore inchoosing among possible suburban locations, factories, warehouses andshopping centers are sometimes more concerned today with locating alonghighways for ease of access by employees and customers than they arewith locating along rail lines.

Not only does suburbanization reduce the Proportion of shipments withorigins .and destinations having ready or efficient access to rail, it also
transforms the pattern of movements to a pattern for which tile rail networkand conventional train operations are not well suited. Formerly thedistribution pattern for manufactured goods tended to be radial, outwardfrom urban manufacturing cities to satellite cities and towns, thus Parallel-
ing the rail network. The present trend is toward movements of manufac-
tured goods that originate at one suburban point and terminate at othersuburban points scattered about the metropolitan area. This emerging
distribution pattern is less radial, more dispersed and 'random," with anincreasing number of shipments moving over trans-suburban routes notparalleled by rail lines and lacking the density for conventional trainOperations

In sum, the basic trends in manufacturedgoods traffic have not been soadverse as those for bulk commodities Certainly, the revenues realized inaggregate from manufactures traffic have almost kept pace vith the growthin GNP. However, from the standpoint of the railroads, this relativelyfavorable performance of the total market for manufactured goods has notbeen particularly beneficial, as most of this traffic growth has gone to othercarriers, and especially to trucks. Trucks apparently were better adapted torendering the higherquajjty service increasingly required by manufacturedgoods, and the spatial distribution of activity has trencjed away fromsituations and sites (i.e., origins and destinations) that once were wellserved by the railroad route structure.

131 RAIL PRODUCTIVITY
GROWrH

Traditional Measur of Rail Productivity
Productivity growth measures the improvement over the years in theefficiency with which an industry

converts its factors of production into a



salable service or product. In an environment in which competing iridus-
tries are achieving significant productivity gains, an industry whose pro-
ductivity lags normally finds it difficult to simultaneously match wage
increases in other industries, keep its prices stable to fend off competition
from other products and services, and maintain a satisfactory rate of profit.
For example, when productivity lags, market-enforced wage increases must
be translated into higher prices, which gradually cause demand to cease
growing and perhaps eventually to taper off. At the same time, lagging
productivity and falling output put pressure on profits and the ability of any
industry to raise capital for renewal and modernization. Accordingly,
industry growth in output and productivity generally are positively corre-
lated.

It is at least somewhat surprising, therefore, given the static character of
output growth in the railroad industry, that published studies of industry
productivity growth rates suggest that the railroad industry has done quite
well by usual measures of productivity gain. Specifically, "net ton-miles
and passenger-miles per man-hour," the index (attributable to the U.S.
Department of Labor's Bureau of Labor Statistics, or BLS) frequently used to
measure productivity in the transportation industries, has grown at an
average rate of 5.2 percent per year in the rail industry during the period
1 947i 970 (and 6.0 percent per year between 1957 and 1970). During the
same period, the productivity of the private economy as a whole, mea-
sured as real net output per man-hour of labor, has grown at an average
rate of only 3 percent. According to these studies, then, the railroad
industry has generated productivity gains at a rate 70 percent greater than
the rest of the economy.23 In addition, for the raIroads' major competitors,
output per unit of labor input rose only 3.1 percent per year in intercity
motor trucking and 0.7 percent per year in water transportation vs. 5.8
percent a year in railroading during the period 1948-1 966.24 The question
thus arises, how have the railroads seemingly violated the usual rule
relating good productivity performance to general industry growth and
prosperity?

At least one explanation may be that net ton-miles per man-hour is an
incomplete measure of overall rail productivity, at least for some purposes.
To begin, rail labor inputs have declined much more rapidly than capital
inputs. In most industries capital has been substituted for labor over the last
few decades but this substitution has been especially pronounced in the
rail industry. The capital-labor ratio increased at an average rate of 2.6
percent per year in the private domestic economy during the period
1948_1966.?S In the rail industry the capital-labor ratio has increased at an
average annual rate of about 4.7 percent during the same period.

Like capital inputs, inputs of materials and services (or so-called "inter-
mediate" inputs) have tended to decline less rapidly than labor inputs in
the rail industry. Specialization is an important means of improving pro-
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ductivity, and the railroad industry has used this device extensil Notonly has it increasingly employed relatively more
outside labor

servicbut it also has turned increasingly to purchasing the services of
capitalassets owned by others as an alternative to owning the

assets itself This kparticularly evident in rolling stock. Although the
number of

railroadowned freight cars has been decreasing throughout the POStwar years thenumber of cars leased by the railroads and the number of cars Owned bycar companies and shippers have been increasing until ifl 1971
the latteraccounted for roughly 18 percent of all freight cars.2 In 1955
railroadsbuilt over half as many freight cars as the car-building

industry, but by1971 they built only 15 percent as many.
Recorded man-hours may also understate the growth of iflp(j5 needed toproduce current output while maintaining rail plant at given

standards7Financial stringencies have prompted some rail companies
to economizeon labor and other inputs by deferring maintenance of their
properties andby allowing the average quality of the rail plant to deteriorate This"reduced-level" of maintenance may be wise and proper in cases in whichthere is an excess of rail plant that will never need to be replaced. moregenerally, deferring maintenance may simply postpone
e)(penses as-sociated with producing present output, thereby causing present inpu tobe understated and productivity gains to be overstated 28

Ton-mileage might also overstate the output growth of the rail industThis could occur because, among other reasons, there has been a shift inthe composition of traffic toward that which is inherently less costly toproduce and less valuable in the market place. The most impo,lantinstance of this is the decline of passenger service. Since passenger5are several times more costly to produce than revenue freight ton-rn ilesthe precipitous decline of Passenger traffic relative to freight traffic hascaused a reduction in average cost per unit of the composite output usc-dby the B[S and others. In addition virtually all the growth in aggregatefreight ton-mileage has come from the growing length of freight hauls. Aspointed out previously, average distance per ton increased in recentyears_-.indeed, by approximately 24 percent between 1947 and 1971. Themarginal factor input requjrem of longer hauls is comparatively light, sothat growth of ton-mileage stemming from longer hauls is a less costlyincrement to output than one stemming from
added shipments. Thus, ifoutput were measured as revenue tonnage rather than ton-mileage,measured Productivity growth between 1947 and 1971 would be roughly24 percent less.

As a measure of output
ton-mileage also does not reflect any deteriora-tion in quality of service that may be overtaking some railroads. To theextent that a lower quality
of service is less costly to perform, the inputsneeded to produce a given
ton-mileage are red,;ced, causing conventional
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productivity measures to rise. Standards of rail service may have fallen in a
number of ways. Shippers, it is alleged, must wait longer for empty cars for
loading, and more often the cars on arrival are dirty or otherwise unsuit-
able for loading. Speed of delivery has shown little if any improvement
during the postwar period and may even have declined; the average
freight-car cycle time (the time elapsed between successive loadings of a
single car) has increased from 16.6 days in 1947 to 25.5 days in 1971, an
increase substantially in excess of the 24 percent rise in length of haul. The
incidence of loss and damage, another aggravation to shippers, has shown
a fairly steady upward trend. As a rough indicator, loss and damage claims
paid have risen from $98 million, or 1.1 percent of freight revenues, in
1955 to $235 million, or 2.0 percent of revenues, in 1971.

Sensitivity Tests of Productivity Measures

The standard measures of rail productivity can be modified or tested for
sensitivity to the various factors cited above. The first or most obvious of
these would be to adjust for the changing character of rail output. The unit
of rail output used by the BLS is a combined total of ton-miles and
passenger-miles in which a passenger-mile is said to be the equivalent of
roughly two freight ton-miles, corresponding to the fact that average rail
passenger revenue per passenger-mile is approximately twice the average
rail freight revenue per ton-mile. However, as stated in section 1, throughout
the postwar period passenger service has been a cross-subsidized and
deficit-producing operation, so the relative revenues of passenger and
freight operations fail to reflect their relative costs. Using standard ICC
formulas for apportioning operating expenses between freight service and
passenger service, passenger operating expenses per passenger-mile have
been estimated to be from five to nine times as great as freight operating
expenses per tonmile.29 Counti rig passenger-miles as the equivalent of five
rather than two ton-miles, total rail traffic measured in ton-miles would be
found to have declined at an average of 0.3 percent a year between 1 947
and 1970 rather than rising at an average rate of 0.2 percent as the BLS
statistics indicate. This, in turn, would reduce the measured labor produc-
tivity gain by one-half of one percentage point per year from the 5.2
percent per year calculated by the BLS to 4.7 percent per year. Of course,
if one were to count a passenger-mile as equivalent to seven or eight
freight ton-miles, the simple labor productivity gain using the BLS index
would be further reduced.

As noted, the use of ton-miles as the unit of freight output may also
overstate the growth of rail output, for the shifts toward lower-value, bulk
commodities, toward larger shipments and longer hauls, all are shifts
toward ton-miles that are inherently less costly to produce. Assuming that
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the relative costs of different types of freight shipments are roughly proptional to their respective revenues ti.e., applying the BLS rule for weighting
passenger and freight service to weighting different types of freight trafficwhich would seem more defensible for freight service since freight mark-ups are probably more uniform), an estimate of the actual increase infreight output may be obtained by deflating total freight revenues by anindex of freight rates (say the RI-i freight rate index computed by the ICC);by so doing, one can at least partially abstract from systematic changes inthe composition of freight traffic with respect to commodity, size ofindividual shipments, and length of hauls. Freight output measured in thismanner would have risen only 0.2 percent per year between 1947 and1970, one-half a percentage point less than the 0.7 percent per yearincrease in revenue ton-miles.30 If translated into an adjustment of the BLSproductivity statistics, this would reduce the measured productivity growthin the rail industry by another ½ of 1 percent per year. Together, these twochangs in the output indexone to weight passenger service more readyin accord with its contribution to operating expenses, the other to accountfor the changing character of freight traffic.woukl reduce the measuredrate of growth in labor productivity by a full percentage point.To the extent that the rail industry, like most other industries, hassubstituted capital for labor in the production

process, productivity mayalso be better measured for many purposes by endeavoring to constructcombined or multiple factor productivity indices. Specifically, Kendrick, ina study of productivity trends in the American economy, defines what hecalls "total factor productivity" which takes into account increases incapital as well as labor inputs.3'
Indexes of labor and capital are weighted together in the Kendrick study"on the basis of the labor and property shares of national income originat-ing in the railroads

as estimated by the Office of Business
Economics."32The property share of capital in national income, however, corresponds toprofits, and inasmuch as the rate of profit in the highly regulated railroadindustry is relatively low, the proportionate level of capital inputs could beunderstated by the Kendrick procedure. As pointed out in Section 1, therate of return on net investment

(original cost less depreciation) in railtransportation property has averaged only about 3 percent during thepostwar period. This is only half the 6 percent return that the l.CC hastraditionally taken as a desirable standard for the rail industry and onlyone-third the 9 percent to 10 percent or more after-tax return that isperhaps more "normal" throughout non-regulated private industry.It could be argued, therefore, that productivity measures for the railindustry might be more nearly comparable with unregulated sectors ifcapital inputs were accorded two to five times the weight that is accordedthem in the Kendrick study. (On the other hand, of course, Kendrick can



argue that all of his indices are constructed using the same definitions in all
industries SO that inter-industry comparability is thereby improved.) Ken-
drick affords capital inputs a weighting of roughly 10 percent and labor
inputs a weighting of 90 percent during the period 1950 to 1966. The
effect of a heavier weighting of capital inputs on the measured growth of
Kendrick's total factor productivity would be to reduce it by three-tenths of
a percentage point for each doubling of measured capital inputs; thus, with
a 75-25 weighting instead of Kendrick's 90-10, total productivity growth
from 1948 to 1966 would drop from Kendrick's estimate of 5.2 percent to
4.7 percent.33

Alternative Measures of Rail Productivity

Total rail output, for purposes of calculating the growth of factor productiv-
ity, has been, as we have seen, traditionally a weighted combination of
revenue freight ton-miles and revenue passenger-miles. However, the
growth of freight traffic might be better represented not as the growth of
physical ton-mileage, for reasons advanced earlier, but as the growth of rail
freight revenues measured in constant or deflated dollars, There is also the
question of how to combine passenger traffic with freight traffic in order to
arrive at a measure of total rail output. Using the convention that a
passenger-mile is equivalent to five revenue freight ton-miles (to reflect the
relative cost of producing passenger-miles vs. ton-miles), railroad output
for the years 1947 and 1970 could be measured as follows:

Total inputs to the rail industry consist of labor, capital, and purchased
materials and supplies. For productivity measures, each input, like each
output, should be measured in real or constant dollar terms or physical
units or as close thereto as possible. Accordingly, labor input might be
measured as customary by man-hours worked, including straight time and
overtime.35

For capital inputs the measurement problem is considerably more com-
plex. Fortunately, the Bureau of Accounts of the ICC in 1937 reevaluated
all the transportation property (other than land and landrights) of the
railroads; they concluded that the cost of reproducing the rail system

1947 1970

Freight servicein ton-miles (billions) measured
in constant rail freight dollars 655 689

Passenger service in equivalent ton-miles-
passenger-miles (billions) x 5 230 54

Total output in ton-mile equivalents (billions) 885 743
Total output index (1947 = 100) 100 84.0

The U.S. Railroad Industry in the Post-World War II Period: A Profile 473n

g





Ion

9l
ad

lie

for
he

37

.5

ly
ue

he

ge

ck
ue

ry

all

C

al

p-
he

of
ce
or

55

to

d

e

is

rst

Of

e

d

ly
es

d

ly
ar

Is

ss

in

C

TABLE 7 Capital Stock, Owned by Railroads and Employed in Produc-
ing Rail Output, Reproduction Cost Less Depreciation

Year
Constant

1957-1959 Dollars
Current
Dollars

SOURCES: Kendrick, Productivity Trends in U.S. Transportat ion lndustties. (prepared for the Office of the
Under-Secretary of Transportation, U.S. Department of Commerce, January 1966), pp. 8,
31 -.32; and U.S. Department of Commerce, Survey of Current ffusiness, June 1956 and March
issue of 1958 and subsequent years.

excess of gross capital expenditures above depreciation in the financial
accounts of the railroads may not reflect net physical additions to the

capital stock so much as the rise in the cost of replacing assets over their
original cost.36

The preceding estimates of the rail-owned capital stock exclude land
and landrights. It is estimated that railroads occupy roughly 3 million acres of
rural land and 300,000 acres of urban land, only slightly changed between
1947 and 1970. Assigning value to these lands at the rate of $100 per
rural acre and $10,000 per urban acre, roughly corresponding to the
average value of rural and urban acreage in 1957-1959, the total value of

1947 51.7 34.0

1948 51.7 37.6

1949 52.3 38.1

950 52.5 38.8

1951 53.1 41.7

1952 53.5 43.3

1953 53.7 45.0

1954 53.4 45,2

1955 53.2 45.8

1956 53.2 49.4

1957 53.3 52.1

1958 52.8 52.9

1959 52.4 53.5

1 960 52.1 53.4

1961 51.5 52.5

1962 51.0 52.0

1963 50.8 51.6

1964 50.9 52.2

1965 51.3 52.9

1966 52.0 54,5

1 967 52.1 55.9

1968 51.9 58.8

1969 51.9 61.8

1970 51.8 65.3
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the railroad investment in land woul(J be estimated at S 3 3 bll,01957-1959 prices.
Finally, as mentioned considerable growth has oc( urreci in (a,)jtuiinputs from plant and equipment that are emplosecl iii Producing rjiIoutput but not owned by the railroad companies and therefore

O\cI1I(Idfrom the preceding capital inputs. During recent ears, Outl,c On )rftfreight cars by other than railroad Operating Companic's have be
running$300 to $500 million per year, or roughly one-quarter to one-third the totgross capital expenditures of the operating cOmpanies thenisefveç A lackof historical data on such outlays prevents arriving at an Cstimate of thetotal stock by cumulation so instead that value must be esti'nd

bcapitalizing the annual rental charges, as is clone to a rough approxin7jin Table 8.
The ICC reports annual rental charges for equipment and iointl' Oper-ated facilities, Of equipment rental charges, icc figures suggest thatroighlv 30 percent

represent maintenance leak ing th balanc to pay tgrinterest and deprecitjon As the hulk of these rental charges are forequipment a 4 percent rate ot annual depreciationì 2S-ear lit) canassumed The average yield on equipment
obligations about 3 Percent in1947 and 6 percent in 1970, is used as the approprj,ite rate of interestThese estimates imply that the capital stock that \ielded S 3 1 million in

TABLE 8 Estimate of Total Value of Capital Stock Emplo'edin Producing Rail Output but Ownrj External 1%'(millions)
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in rental charges (net of maintenance) in 1947 had a value of approximately
$1.9 billion, whereas the capital stock that yielded $557 million in rental

tal charges in 1970 had a value of approximately $5.6 billion.° Converting
all these estimates to constant 1957-1959 dollars by the ICC's railroad
ed construction cost index, the constant-dollar capital stock of externally

owned rail plant and equipment can be estimated as growing from $2.83
ng billioii 1957-1959 dollars in 1947 to $4.56 billion in 1970. When inputs
tal of both railroad-owned and externally owned plant and equipment are
ck taken together, the striking aspect is the overall stability of the total capital
he stock used in the U.S. rail industry in the postwar years. Moreover,
by whatever increase has occurred, apparently has consisted largely of exter-
on nally owned assets.

In Table 9, the rate of growth of rail inputs and outputs, as calculated
r- from the statistics just presented, are summarized. Crude estimates of the
at rates of growth of rail labor productivity and rail capital productivity can
or be determined by subtracting the rate of input growth from the rate of
or output growth. Labor productivity in the rail industry, by this measure
)e (using the figures of Table 9), grew at an average rate of 3.7 percent per
in year. Although this figure is substantially lower than the 5 to 6 percent rate
t. of growth in labor productivity estimated by the BLS and Kendrick in their
in studies, it still is above the reported rate of growth in labor productivity

in the entire private domestic economy, which has averaged 3.0 to 3.1
percent per year during these same years. This is a surprising record of
accomplishment for an industry that has suffered declining output, with the
result that increases in labor productivity have necessitated a rather rapid
contraction of the labor Iorce.'

An important factor in this comparatively rapid growth of rail labor
productivity is almost certainly the substitution that has occurred of capital

TABLE 9 Rate of Growth of Rail Inputs and Outputs

Item 1947

Index

1970

Percent Annual
Rate of Growth

1947-1970

Output 100 84.0 0.7
Inputs

Labor 100 36.2 4.4
Materials and supplies 100 45.7 3.4
Capitalrail-owned ioo 100.2 0.0
Capitalexternal ioo 172.4 2.4
Capilalrail-owned plus

external ioo 104.3 0.2
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TABLE 10 Weightings for Aggregating
Labor, Capital? and Intermediateinputs Rased on Contribution of Each to Total Rail

Operating Costs, 1947 and 1 970
(all figures in millions of eurreizt dollars)

tn the case of labor,
purchased materials and supplies, and external capital, the contribution

to total Costs
is equated to actual

outlays. The cost of rail-owned capital inputs, however, is taken as depreciation equal

to 2.5 percent of
reproduction cost less accrued depreciation

(in current dollars) plus
interest charge equal

to 3 percent in 1947 and 6 percent in 1970 of reproduction
cost less depreciatior',

(in current dollars),

for labor, as depicted strikingly in Table 10. Although output has declined,total capital inputs have actually increased slightly, implying in simplisticterms a negative rate of capital
productivity growth.2Rather than calculating either labor productivity or capital productivity,the change in productivity for all factors could be measured. In order to

calculate the growth of multiple
factor productivity, it is first necessary todetermine with what weights labor, capital, and any other inputs should becombined. It is clear that the more heavily labor inputs (which have

declined) are weighted relative to capital inputs (which have been stable orincreased slightly), the greater will be the measured rate of productivitygain, and vice versa, The theoretically most defensible weighting proce-
dure is probably

to weight each class of input
according to its contribution

to total costs; that is, the larger, more costly a certain class of input, the
more heavily it should be weighted. The problem with this strategy is that
as the proportion in which the various inputs are combined hs changed
over the years, the proportion in which each input contributes to total costs
has presumably

changed also. Thus, the actual weights depend on the year
of observation.

Fortunately, input proportions measured in physical units
usually change in the opposite direction to their relative

prices (due to

I tern

1947
1970

%of %ofAmount Total Costs Amount Total Costs
Labor (including payroll

taxes & weltare benefits)
$4986 55 $6400 44Materials & supplies

1,909 21 1,636 IIExternal capital
171 2 777 5Ra (-owned capital (excluding

land) see Table 8 (34000)
(65300)Depreciation

850 10 1633 11
Interest

1,020 11 3,918 27
Land

(2,000)
(3,500)lnterest

60 1 210
1

Total operating Costsa
$8,996 100 $14,574 100



I

factor substitution), with the result that their proportions in total cost
change less sharply than their proportions in physical units.

The contributions of labor, capital, and intermediate inputs to total
operating costs in the years 1947 and 1970 are shown in Table 11.

sts Whereas the substitution among capital and intermediate inputs as against
labor has moved steadily in one direction between those years, it may be
assumed that the weightings developed using those two extremes are the
extremes of the various weightings that would result from using inter-
mediate years. Using the weighting scheme based on the input costs
analysis for 1947, in which year labor and intermediate inputs were used
rather intensively, multiple factor productivity in the rail industry grew at
an average rate of 2.4 percent per year from 1947 to 1970; using the 1970
weights, in which year capital inputs were used rather heavily, overall rail
productivity grew at an average rate of only 1 .5 percent per year. These
estimates compare with a 2.5 percent rate for combined labor and capital
productivity in the entire private domestic economy during this same
period.43

In sum, the railroad industry may not be achieving the high rates of
ual productivity growth often claimed for it. Much of the statistical gain in rail
r). labor productivity owes simply to the decline of passenger traffic, of

less-than-carload traffic, or traffic in manufactures, and of short-haul traffic,
with the resulting shift in the composition of rail traffic toward heavy-
loading, bulk commodities, and longer hauls, which are inherently less

d, labor-intensive. Compensating for the changing character of traffic reduces
tic the growth rate of labor productivity to a level that is close to the average

throughout industry.
ty, This growth of labor productivity has also been accompanied by some
to replacement of labor inputs by capital and other inputs. Annual productiv-
to ity growth for all factors in the rail industry has perhaps averaged only 1 .5
be percent to 2.5 percent during the postwar period. This record is approxi-
ye mately the same or somewhat lower than the comparable productivity gain

or in most other industries, though not adverse compared to what might be

ity expected in a declining inrtry c railroading.44

Ce-

ion
he [4] THE RAILROAD FINANCIAL SITUATION REVISITED
at

ed For a number of reasons, the standard reports on net railway operating

sts income often are regarded by financial and other observers of the industry

ear as being potentially misleading. They are, of course, prepared to ICC

its specifications and in many respects conform to accounting procedures

to found elsewhere in industry. However, some ICC procedures predate the
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emergence of modern accounting practices and are therefore at some
variance with current accounting conventions.

Unquestionably, the largest number of questions about railroad account-
ing pertain to the handling of depreciation expenses or the capital asset
accounts. For example, many suspect that the depreciation accruals,
computed by standard ICC methods, underestimate the true degree of
capital consumption in the industry. Other reservations about railroad
depreciation figures originate in the fact that railroad equipment is as-

sumed to have an uncommonly long average physical life by the standards
of modern industry (usually in the range of twenty to sixty years). When
coupled with the obvious fact of considerable inflation in costs in the U.S.
economy over the last few decades, these long lives for depreciation could
under certain assumptions (and particularly in a slow-growing industry)4s
result in cash flows from depreciation that are inadequate to finance
current replacement needs.

The rail industry, as explained in section 1, has for some time experi-
enced a stable volume of traffic and seems to have limited prospects for
future growth. In such an environnient, it is difficult to believe that current
gross capital expenditures would consistently run above a level needed to
do more than maintain current output. In fact, the capital committed to the
industry, as developed in the calculations reported in section 2, does
indeed seem to have been more or less constant over the last couple of
decades. More precisely, if one concentrates only on that capital owned by
the industry itself and therefore subject to depreciation on the books of the
industry, the total committed capital has actually declined somewhat in
recent years.

This suggests that a somewhat truer picture of the earnings situation in
the rail industry might he achieved by substituting gross capital expendi-
tures for depreciation accruals in computing net railway operating income.
The standard objections to such a procedure, applicable in almost any
other industry, that gross capital expenditures not only Provide for the
replacement of depreciating assets but also for additional assets necessary
for the expansion of the business (and therefore cannot realistically be
charged off as costs of business in the year incurred), would not necessarily
be as applicable in an industry as stable (or even declining) as the railroad
industry. Moreover, though gross capital expenditures in the U.S. railroad
industry have run substantially above depreciation charges, there is some
evidence that the quality of the equipment and property committed to
railroading may actually have deteriorated somewhat in recent years; for
example, there is much comment on a continuing so-called shortage of
freight cars and an undeniable increase in the instances of derailnlent.46
Consequently, gross capital expenditures, as much in excess of deprecia-
tion charges as they are, may themselves be a conservative estimate of the
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investment in all but three years since 1964, even before fixed charges are
pc',J.

The financI viability of the industry depends ultimately, of course, on
its ability to meei these fixed charges. The fixed charges of the railroad
industry have increased markedly over the past decade, from $367 million
as recently as 1963 to $601 million in 1971.48 The upward march of fixed
charges owes to a combination of advancing interest rates in the capital
market plus the increased debt of the railroad industry. Despite the stable
volume of rail traffic, gross capital expenditures have exceeded internal
cash flows (depreciation plus net income) less cash dividends in every year
since 1960, thus requiring an addition to borrowed capital and greater
fixed charges.

Net income, the residuum of total income left after paying fixed charges
and miscellaneous deductions from income, is the amount of income
remaining for distribution to equity holders as dividends or for re-
investment in the business. The gradual decline of total income and the
rising level of fixed charges imply that net income has trended downward,
as Table 13 indeed shows. Although net income has been falling, the total
cash dividends paid out by Class I railroads have been increasing during
the last decade, to the extent that dividends paid during 1970 and 1971
exceeded net income for the system as a whole. However, if the deficits
in net income of the six northeastern railroads are added back into the net
income of all Class I railroads, the dividend payout ratios for 1970 and
1971 are reduced to 68.7 percent and 57.8 percent for those years.

Clearly, the financial condition of the railroad system as an entity is less
than robust. The cash flows of the industry (net railway operating income
plus depreciation) are barely sufficient to provide for capital maintenance if
that is measured by gross capital expenditure rather than depreciation, let
alone to provide a competitive rate of return on invested capital. Further-
more, cash flows have been stable or trending slightly downward, whereas
the amount of money invested, and therefore the costs of amortization and
interest, have been rising.

An intriguing question is why monetary investment has continued at
such a high or even expanding level in a declining or stagnant industry,
earning such low rates of return. A high rate of reinvestment in an industry
with a low average rate of return is understandable, of course, if the new
investment is expected to earn a high marginal rate of return. Unfortunate-
ly, continuing increases in the dollar value of railroad assets have been
accompanied thus far by a fairly stable level of cash flows (railway
operating income plus depreciation) and by a continuing low level or even
decline in the average rate of return. The claim of high marginal returns
can only be supported, then, by maintaining that although new invest-
ments earn a high return, the returns to old assets are falling so fast as to
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I

offset the impact of the new investments on the average rate of return.50 But
beyond some point, the erosion of the return on aging assets can no longer
be ignored in claiming a high marginal return on new investments. It is
therefore significant that even if all the earnings of all the capital employed
in the rail industry (i.e., net railway operating income) were attributed to
the gross capital expenditures of the preceding ten years alone, the rate of
return in 1970 would have been only 3.7 percent, in 1971, 5.2 percent,
and in 1972, 5.9 percent. These rates, although higher than overall rates
for the rail industry, still are low compared to industry in general.

Continuing reinvestment in railroad property also may reflect the ab-
sence of alternative uses for the funds available to the railroads. Regula-
tion, in particular, has impeded withdrawal of funds or diversification
"out" of railroading. The common-carrier obligation of railroads enforced
by the ICC and the specific prohibition of line abandonment and related
forms of disinvestment may sometimes have caused the railroads to
reinvest despite low anticipated returns.51 Given that railroad management
is committed (whether by choice or by regulatory compulsion) to remain-
ing in the traditional railroad business, simply doing so necessitates a
continuing high level of investment.52 If rail service is to be provided, new
cars must be purchased as old cars wear out and as traffic grows, and so
on. The rising monetary cost of replacements in an inflationary economy
contributes to the growing dollar investment in railroad property. Further-
more, railroad equipment is depreciated on its original cost rather than its
cost of reproduction, arid the service lives of railroad assets are compara-
tively long, so the cost of replacing them is usually considerably in excess
of depreciation based on historical costs. This may be offset to some extent
by technological innovations, but it is doubtful if this offset is total or
complete for the railroad industry.

Of course, if the sum of gross capital expenditures plus cash dividends
exceeds cash flows (net income plus depreciation), an industry must rely
on external funds. Table 13 shows the volume of external funds that the
rail industry has succeeded in attracting in recent years.63 In view of the
chronically low average rate of return on capital invested in railroad
property and of the apparent withdrawal of equity capital through divi-
dends, this ability to raise outside debt is rather remarkable.

One apparent explanation for the relative ease with which external funds
have been raised is to be found in their form. The largest category of
external funds shown in Table 13 is "equipment debt." Equipment debt
comes in two primary categories, equipment trusts and conditional sale
contracts (or deferred payment contracts).54 In cases in which neither
equipment trusts nor conditional sale contracts are feasible, the long-term
lease provides a third method of raising external funds for rolling stock.

Equipment debt has been made available to the railroad industry be-
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cause of the near perfect security or collateral that the equipment
providesto the creditor. "A history of equipment trusts," in the words of One Cxper

"indicates practically zero risk to holders. The Security is readily repo5
sessed and, if necessary, resold. Considering that the car life is more Iikef
30 years than 15, the market value from date of issue is greater than theindebtedness generally. Thus there is no risk premium. Another attractivefeature of equipment debt is the seniority of the claims on earnings of the
creditors compared to the claims of bondholders and stockholders Thepower of repossession puts the claims of those underwriting equiprn00,
trusts and conditional sale contracts ahead of those holding the fundeddebi Together, the seniority of claims and the liquidity and mobility ofthe collateral have provided the railroads with a large source of external
funds in equipment debt; these funds, moreover, have been made avail.able to the railroad industry at very favorable interest rates Interest rates onrail equipment obligations have tended to be equal or slightly lower thanyields on AAA corporate bonds and rates on conditional sale agreementshave been only slightly less than half a point highcr.'

One not totally incidental consequence of the substitution of
equipmedebt for funded debt and equity capital is that it has already substantially

complicated the problem of reorganizing railroads in bankruptcy
Capitalcosts as a proportion of total railway

operating "expenses" in the years1925, 1935, and 1970 are shown in Figure 1. Traditionally reorganiza.tions have succeeded by changing the capital Structure to reduce debtservice costs to a point at which operating revenues can reasonably beexpected to cover them. Equipment debt cannot necessarily he writtendown in this way, if the creditors prefer to exercise their option torepossess. Thus it is only the claims of holders of funded debt and oflessors of fixed plant that can be reduced in this manner. Figure 1 showsthat, as a result of the substitution of equipment debt for funded debt andequity, the proportion of capital costs that might be easily voided bybankruptcy has declined greatly. Compared to 11.4 percent of total operat-ing costs in 1925 and 18.5 percent in 1935, readily voidable capital costsfor the industry in 1970 comprised only 3.0 percent of total operatingexpenses Hence, the bankruptcy courts presently have a much narrowermargin within which to work than during earlier rounds of railroadbankruptcies.
In short, the railroad industry has continued to maintain its investment inrailroad Property and has managed to attract new external debt to fundthese capital expenditures, despite a low rate of return on invested capital.In essence, the industry has to Some extent substituted debt for equity andleases and conditional sales agreemen for debt in its financial structure.in the long run, obviously, some limit must exist to the extent to which anindustry can attract relatively cheap capital by using more senior forms offinancing thereby subordinating older debt.



FIGURE 1 Capital "Rents" (Excluding Equity Capital)

Percentage of total cost
(revenue less profit and loses)
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The evolution of the freight market has created serious problems for the
railroad industry. Aggregate intercity freight traffic (of alt carriers) has
grown less than two-thirds as fast as real GNP during the postwar period,
and traffic of a type suited to conventional rail transport has grown still
more slowly. The emergence of new carriers, particularly trucking and
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pipeline transport, have narrowed the number of freight markets in whithrail service holds a cost and service advantage, further circumscribinggrowth.

Conventional and widely used measures of railroad productivity, suchas "ton-miles per man-hour," indicate that rail productivity has grown at arate of 5-6 percent a year during recent
decades, considerably

above theaverage 3.0 percent growth of labor productivity in the private econonyduring these same decades. However, using alternative
assumptions andmeasures (e.g., allowing for changes in the composition of rail traffic), itcan be argued that the growth in rail-labor productivity has been onlyabout 3.7 percent. Capital inputs to the railroad industry have not declinednearly so rapidly as labor inputs, so that the indicated crude productivitygrowth rate for rail capital is near zero. When labor, capital, and otherinputs are weighted

together, productivity in the industry may have grownonly about 1.5 to 2.5 percent per year during recent decades, a productiv-ity growth rate at or slightly below the 2.5 percent per year rate for the
private economy as a whole.

The financial condition of the railroad industry reflects the sluggishgrowth of traffic and productivity. On many grounds, in fact, the 3 percentor so overall average rate of return on transportation
operations reported by

U.S. Class I railroads, using conventional ICC accounting techniques, may
be an overstatement. Trends in railroad operating income and capitalexpenditures also point toward a possible further

deterioration in the
railroads' financial condition.

In short, the U.S. railroad industry suffers severe problems. This does not
necessarily mean, though, that the industry can never be restored as an
efficient, competitive, profitable

industry.60 Indeed, even today, there are
important segments of the industry that are progressing and have every
reason to expect continued prosperity. Nevertheless, attainment of a
reasonable level of prosperity for the industry as a whole probably willrequire quite dramatic changes, either in current economic trends or thestructure of the industry, or both.
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NOTES

The income statements a Class I railroads combined fur tlit' l% to 1970 are
given in Appendix Table A.
Operating income is computed net of payments for hired equipment and joint

fasjlisj05
Payments for hired equipment have risen rapidly during the past decade from

$3million in 1960 to $816 million in 1971 cf. section 4>.
Net investment represents original cost, less depreciation and amortization,

accrued
under the accounting regulations of the ICC. The return on investment is

consistent with
respect to hired equipment (e.g., private cars> in that payments for hired equipment

arecharged off as expenses before net operating income is computed, while the value I
this equipment is not included in the net investment accounts. The effect of this partial
exclusion of capital is to leverage the rate of return shown in Table

1 more highl>
The charge is frequently leveled that the net investment figures shown in Table I areinappropriate as a rate base because they include economically obsolete

assets and
much over-valued real estate. In defense of the net investment figure, it shoijl] be noted
(1) that the most blatant cases of historical over-valuation h-ave been

removed b
write-downs in a series of bankruptcy proceedings that swept the railroad

inductry in the
thirties; (2) that in 1963 the commission (1CC> issued an order which

required all
railroads to adjust their corporate books and substitute the adequately

supported cost of
property figures shown in the valuation records in place of the rejected

historical Costs;
and (3) that gross capital expenditures on rpadway structures and equipment between
1947 and 1972 alone have totaled $30.8 billion, or more than 85 oercent of the gross
investment in transportation property recorded on the general balance sheet for 1972
See 3391CC 164, in which the commission defends the existing valuation of assets asarate base.

First Natsonal City Bank of New York, Monthly Letter, April 1973.
Both net railway operating income and net investment in transportation property (and,a
fortiori, rate of return on investment) are affected by the fact that most railroads use
retirement accounting rather than depreciation accounting to writeoff certain categories
of investments in road and structure, such as grading, tunnels, rails, ties, and ballast
With retirement accounting, these assets are carried on the books at full value (original
cost) and written off only when they are retired, Replacements of rail, ties, ballast, and
other assets subject to retirement accounting are charged to operating expenses; ie.,
written off in the year in which the expenses are incurred.

Without detailed analysis, it is not possible to say svhether the use of retirement
accounting results in net railway operating income and net investment being higher orlower in the long run than they would be if conventional depreciation accounting were
used. It is probable, whichever is the case, that the level of net operating income and the
level of net investment would be changed in the same directron, so that their quot:ent(rate of return on investment) would not be much affected in the long run by the choiceof accounting technique. One railroad, the Chicago and Northwestern, recently con-verted from retirement accounting to depreciation accounting: reported net incomeduring the first eight months under depreciation accounting was about $5 million higherthan it would have been under retirement accounting. That is. the increase in deprecia-
tion accruals was more than offset by the decline in expenses as outlays on track ceasedto be recorded as current expenses. However, there was a major write-down in assetvalue at the time of conversion from retirement accounting to depreciation accountingso that depreciation accruals increased less than they would have otherwiseOne effect of retirement accounting is to give management greater control over televel of profits reported in any particular

year. linlike depreciation costs. which accrueautomatically each year based on historical investments, the recorded "cost" of ssea'-

p
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and-tear to assets subject to retirement accounting in any particular year is essential!y

the replacement expenditires in that particular year. So management can control or

vary the annual cost of assets subject to retirement accounting in the short run by

varying the level of replacement expenses.
A large number of assets do not require periodic replacement and are carried on the

railroads books at original cost. One financial analyst estimates that the rail industry

carries about $3.5 billion worth of gradings and tunnels on its books in this way and that

railroad cash flows would increase by $65 to $75 million annually were Congress to

permit the railroads to amortize these investments and, thereby, reduce their income tax

liabilities. See Pierre S. Bretey. Railroad Industry Review (New York: Reynolds Securities,

Inc., 1972), p.29. Of course, for railroads operating ala loss or having no tax liability for

other reasons, amortization of presently nondepreciable assets would have no material

value.
See Alexander L. Morton, 'Freight Demand," Ph.D. dissertation, Harvard University, 1973

(unpublished), Chapter 5. 'Sand, gravel, and stone" is actually the largest category of raw

material consumption in terms of weight, as Table I indicates, and has also been the fastest

growing during the postwar period, owing to the acceleration of highway construction,

which uses these materials intensiveiy. However, sand, gravel, and stone for direct use in

construction tend to move very short distances in largevolumes and to rely on specialized

private carriage, thereby making disproportionately small demands on the general transport

system.
The case of food illustrates this point. Although per capita expenditures on food rose

from $405 in 1950 to $491 in 1970 (in constant 1967 dollars), the weight of food

consumed per capita, as measured by the U.S. Department of Agriculture, fell from

1,506 pounds in 1950 to 1,449 pounds in 1970.
This increasing decentralization and market orientation of production is documented in

studies by B. Chinitz and V. Fuchs. See 13. Chinitz, Freight and the Metropolis (Cambridge:

Harvard University Press, 1960), pp. 114-115; and V. Fuchs, Changes in the Location of

Manufacturing in the United States Since 1929 (New Haven: Yale University Press, 1962),

pp. 292-293. In many instances some form of processing of the raw material occurs at or

near the raw material source, but the resulting intermediate good to be transported is

usually still in bulk commodity form.
Freight rates on bulk commodities have declined more rapidlythan (or not increased so

much as) those on manufactures (see Chinitz, 1960 (Note 9), pp. 119-120). This owes in

part to the lower labor intensity of transporting bulk commodities, and in part to the

practice of value-of-service pricing, which encourages a greater mark-up over costs on

the higher valued manufactures.
Morton, 1973 (see note 7), Table X, p. 91.
Morton, 1973 (see note 7), Table X, p. 91.

For example, in producing automobiles, machinery, instruments, and other metal

products, metals may be transported as many as three or four times in one form or

another (ore, sheet metal, stamping, subassembly) before leaving the final factory as a

finished product.
Morton, 1973 (see Note 7), Chapter 3.
The mechanization, computerization, and "routinization" of industrial production and

distribution raise the allowable premium for reliable del:veries. In food distribution, for

example, handling the routine shipment has become almost costless to the consignee

compared to the lost, delayed, damaged, or otherwise exceptional shipment.

See L. W. Weiss, "The Survival Technique and the Extent of Suboptimal Capacity,"loumal

of Political Economy, June 1964, pp. 246-261, especially Table 1, p. 249.
This tendency for regional economies to acquire their own production capacity in a
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wider variety of manufacture as the size of the market expands is known in
international

trade a "import substitution.'
Not only are individual cities becoming larger, but urban growth seems to 1w'

q-

trated in a limited number of metropolitan belts, such as those extending from Bst10
to

Norfolk, from San Francisco to San Diego, from Miami to Jacksonville and
around the.

Great Lakes. These four "nwgalopoli" alone have absorbed almost all the nation's
net

population growth during recent decades; in 197() they included 41.1 percent of th
population and it is estimated they svill include 60.1 percent by 2000. (See Jerome. p
Pickard, Dimensions of Metropolrtanism, Urban Land Institute Research Monograph

14
Washington, D.C., 1967.) As this type of agglomeration continues, even a limited

nunnJ1
of plants producing any one item will be able to supply a majority of consumers

Without
resorting to long hauls to distant markets.
Advisory Commission on Intergovernmental Relations, tjrhan and Rtira/ Arnrin-a.Poiic5
for Future Growth, Washington, D.C., April 1968, p. 3.
See J. R. Meyer, I. F. Kain, and M. WohI, The Urban Transportation Problem (Cambridge
Harvard University Press, 1965), Chapter 2; J. F. Kain, "The E)istributiori and

Movenienioi
Jobs and Industry,'' The Metropolitan Enigma: !fl(;uirieS into tlic' Nature ,ineJDi;flension (

America's "Urban Crisis," James Q. Wilson, cd. (Cambridge: Harvard Universit
Press,

1968); and Edwin Mills, Studies of the Structure of the Urban Economy (Baltimore
Johns

Hopkins Press, 1972), p. 35.

Raw materials and semi-processed goods were brought into cities by rail to factories
clustered around the railhead. The products of these factories were loaded directly back
Onto railcars for distribution to consumers in other cities and rural markets

Manufac.
lured goods arriving by rail in cities arid towns were easily distributed to consumers who
generally resided relatively close to the business core and railhi'ad.
The rate of suburbanization is not uniform among manufacturing industric's. light
manufacturing has suburbanized the most rapidly since it is least concerned with
high-volume throughputs of commodities (other than fuel and electricity), hence. least
dependent on rail service for delivery of inputs and least likely to employ rail service fct
delivery of outputs. But it is also light industry that is growing fastest among manufacti,,r.
ing industries and producing the greatest growth of freight traffic (in terms of revenue>
Thus, suburbanization handicaps the railroads in participating in the faster-growing
sectors of the freight market.

The growth rate of rail labor productivity calculated in this fashion is, in fact, the eighth
highest among the growth rates for 35 individual industries calculated by the BLS for the
period 1957-1970, See hidexes of Output Per Man-Hour, Selected Industries, 1939 and
1947-1970, 31.5 Bulletin 1692, p. 7.

24, John W. Kendrick, Postwar Prodoitis'ity Trends in the United rates, 1948.-1969 (Ness
York. National Bureau of Economic Research, 1971), Chapter 5. Output ncr man-hourrose
8.2 percent a year in air transportation and 9.1 percent a year in pipeline transport,
however, during this same period,
Kendrick, 1971 (see Note 24), p. 5-8.
Non-railroad freight cars account for an even greater proportion of total investment in
rail freight cars, as private ownership tends to be cunc entrat('d anlur,g higher-priced tank
cars, rc'frigerator cars, and cars of special design.
One other consideration that would reinforce this bias would be that tht' (JualitV of eachman-hour has probably improved over the years because of rising educational levels,etc., though in the case of railroading this may have been li'ss than in inrlustry in generalbecause of the relative aging of IFie rail labor force.
Deferring one expense may cause another r:ategn)ry of c'xpenst' to rise, thereby partiallyoffsetting the reduction in total costs that can be hieved by th'fc'rral. For example,



tonal
deferred replacement of equipment causes higher equipment maintenance expenses;
deferral of track maintenance necessitates slow orders" that escalate train-crew hours,
etc.

the ICC first assigns expenses that are 'solely retated" to either freight or passenger
service to their respective service; then common expenses are apportioned statistically.

I the "Solely related" passenger service expenses include, therefore, only those expenses that
e could be directly avoided if passenger operations were ceased; it does not inilude

14 elements of track maintenance, signal system operations, etc., that svoutd be incurred
oh) anyway, though almost surety in lesser amounts if passenger service were discontinued.
how Assigning only solely related passenger expenses to passenger service and all remaining

operating expenses to freight service, the average cost of passenger Service per
ici5 passenger-mile was 6.0 times as great as the average cost of freight service per ton-mileC

in 1963, and 6.75 times as great in 1970. On a "fully-allocated" basis, on the other
ci e hand, passenger service was 8.5 times as expensive as freight service in 1963 and 8.8

times as costly in 1970.
The index of railroad carload freight rates prepared by the ICC lRI-ll indicates that
carload rates rose 47.5 percent betsveen 1947 and 1970. Yet average revenue perwSS,
ton-mile for all freight rose only 32.7 percent during this same period. The difference
between these two figures is a rough indication of the extent to which the coniposition
of rail freight traffic is shifting toward movements whose rates are tower, presumablyries
because they are less costly to produce. Although this presumption is clearly moredck
accurate for different classes of freight service than for passenger vs. freight weightings, itfac-
is still of limited validity because of value-of-service rate structures.ho

31. Kendrick, 1971 (see Note 24), Chapter 5.
- 32. John W. Kendrick, Productivity Trends in U.S. Transportation Industr;es, prepared for theight

Office of the Under-Secretary for Transportation, U.S. Department oUommerce, Januaryith
1966, p. 22.

ast 33. In genera!, as the Kendrick calculations illustrate, many factors influence productivityfor
and complicate its measurement. At best, productivity measures incorporate an elementr-
of art as well as of science, For an excellent summation of the "state of this art" see S.e).
Fabricant, "Perspectives on Productivity Research," prepared for the Conference on aning
Agenda for Economic Research on Prodoctivity, Washington, D.C., April 6, 1973.
Sponsored by the National Commission on Productivity,

hth 34. Rail ton-mileage fluctuates with the business cycle, and these cyclical variations are
the large compared to the secular growth in ton-mileage. Consequently, the measurednd growth of rail output varies with the choice of terminal years. Cyclical fluctuations

during the forties were sizable, The 658 billion ton-miles of 1948 represents somethingew of a compromise between the wartime high of 741 billion ton-miles in 1944 and a
se postwar low of 529 billion ton-miles in the 1949 recession. Were 1949 used as an initialrI. year rather than 1947, rail output (freight and passenger; would have grown hy 0.4

percent per year (1949-1970) rather than declining by 0.7 percent per year (1947-
1970). But this is to measure freight growth from a rather deep reessionary losv to a

in near all-time peak,
nk At 765 billion, ton-mileage in 1970 was off 3 billion from its former record of 768

billion in 1969, but wefl above the 740 billion ton-miles of the 1971 recession, If the
h new record of 778 billion ton-miles in 1972 were used, measured rail output (passenger

Is, and freight) would decline by 0.6 percent per year (1947-1972; rather than by 0.7
ral percent per year (1947-1970;.

35. Man-hours paid for have declined at a rate about one-tenth of a percentage point less
fly than the annual rate at which man-hours worked has declined during the postwar

period. Also, it should again be noted, as in Note 27 above, that the quality of
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man-hours may well have improved over time so that even ''n-on-Jm worked"
so unambiguous a term as it might at first seem.
See U.S. Department of Commerce, Survey of Current Business june

1956 and Marc)1
issue for 1958 and all subsequent years. This series closely parallels the gross capjtaexpenditures reported by Class I railroads through 967. Beginning with 1963 IlkDepartment of Commerce figures appear to include capital exp(flcljturrs Ofl railr()a()
equipment by other than railroad companies, so in these latter years the gross capitalexpenditures reported by Class I railroads have been used instead in order to keep

the.series consistent.
The series of gross capital expenditures may understate actual

investment in rail plantand equipment. Because of the use of retirement accounting rather than deprecj05
accounting, replacement and renewal of rail, ties, ballast, etc., are charged to curreniexpenses and so do not appear in gross capital expenditures,
This Possibility will be invoked in the next section where it will be suggester) that

grO5Scapital expenditures may be a more accurate measure of the actual depreciaj0
thanthe figures shown in the railroads' depreciation accounts, which reflect original acqujs1.lion values.

Jack Fawcelt Associations, Inc., CapitalStock Measures for Transportation preparedfortheOffice of the Secretary, U.S. Department of Transportation, June 1972, Vol. I, p
These estimates are at some variance with the value of freight cars owned by ship1
and private car lines, which make up most of the external capital. The net

investment(purchase price less accrued depreciation) in private cars was only $3.2 billion in 1971and $0.3 billion in 1947, according to ICC accounts. See ICC, Transport Statistics
in theUnited States, Part 9, 1971; and ICC, Selected Statistics fromthe Annual Reports of Owner5of Private Cars, 1947.

Another recent study of employment and labor productivity in the rail industry
proceedsby a different method of analysis to conclusions similar to those reported here. (Paul H.Banner, The Measurement of Productivity in Rail Transportation a paper for presenta.

tion at the 1973 annual meeting of the American Society of Mechanical Engineers.) Thatstudy begins by questioning whether the ton-mile is the relevant measure of output withregard to railway labor. For example, does one wish to assert that because themovement of a freight car loaded with 100 tons of coal rather than 25 tons of computerequipment generates four times as many net ton-miles for each mile it travels, itrepresents four times the productivity? In terms of the work effort involved, carloadscar-miles, and train-miles are the most appropriate units in which to measure ssorkoutput in the rail industry. Man-hours of work are disaggregated by employment
category, and each category of labor output is assigned to that unit of output that is mostrelevant to its task. Thus, for example, "freight station foremen, laborers on platforms.yardmasters are associated with carloads. . - Road maintenance, train dispatchers,freight engineers are assigned to train-miles... Claim agents are assumed to vary snithcar-miles on the assumption that loss and damage is correlated with distance." (Banner(see above), pp. 8-9.) Professional, supervisory executive, and similar activities areassigned to "overhead labor," which is in turn assocjatj with a weighted compasrteindex of car-miles,

train-miles, and carloads The growth in labor Productivity is thencalculate! as the growth in carloads, car-miles and train-miles per man-hour ofassociated labor. This procedure states, in effect, that increases in ton-miles that are theresult of increases in the average capacity of individual cars, the average number of carsper train, the average length of haul per car, etc., do not reflect an increase in the outrsjtof numerous categories of railsvay labor and should not be attributed to those categoriesin computing their productivity The average annual rate of growth in labor productisttduring the period 1946-1971 in each of the four output diniensions is as follosss
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If the four divisions of the rail labor force are combined according to their respective
shares in total labor compensation, the average annual rate of labor productivity growth
for all railway labor during the twenty-live year period is 2.7 percent per year (Banner
(see above>, p. 10).

The low rate of gain in capital productivity may be seen by comparing output to the
principal forms of capital inputs: freight cars, locomotives, road, and yards. Revenue
freight ton-miles per ton of freight-car capacity increased from 6,280 in 1947 to 6,400 in
1970, an average gain of on'y 0.1 percent per year. Revenue tonnage originated per ton
of freight-car capacity actually declined 16 percent from 14.7 tons in 1947 to 12.4 tons
in 1970. Ton-miles per locomotive in service rose at an average rate of 2.6 percent per
year during this period. Taking miles of road as a proxy for capital investment in railroad
lines other than yards, ton-miles per mile of road grew at an average rate of 0.8 percent
per year. Taking miles of track in yards and sidings as a proxy for investment in yard
plant, freight ton-miles per mile of yard track and siding rose 1.0 percent per year. In
short, it is apparent that capital inputs have not contracted so freely as labor inputs so as
to produce productivity gains.
The choice of terminal years for calculating productivity growth affects the results
somewhat, but not severely. For example, using the record-high year for freight, 1972,
rather than 1970. the growth of total rail output is increased by 0.1 percent per year, and
so total productivity growth is also increased by 0.1 percent per year. The most
favorable comparison possible is to measure growth from the rather deep recessionary
iow of 1949 to the all-time high of 1972. Over this interval, measured rail output growth
is 1.0 percent higher, so measured productivity would be almost 1.0 percent higher (i.e.,
reduced somewhat by a rather sharp year-to-year drop in employment in 1949).
A recent study of differential productivity gains among industries concludes that there is
a significant positive correlation between productivity gains and output growth. Cf.
Kendrick, 1971 (see Note 24), Chapter 6. "The relationship is reciprocal: relative
advances in output affect productivity through differential scale economies; and relative
changes in productivity, mirrored in relative changes in prices of the outputs of the
various industries, in turn affect relative changes in sales and output."
For discussions of some of the issues involved see E. D. Domar, 'Depreciation,
Replacement and Growth, and Fluctuations," Economic journal, December 1957, pp.
655-658; E. D. Domar, 'Accelerated Depreciation: A Rejoinder," Quarterly Journal of
Economics, May 1955, pp. 299-304; and R. Eisner, Accelerated Depreciation: Some
Further Thoughts." Quarterly journal of Economics, May 1955, pp. 285-296.
To illustrate deferred maintenance, the total number of train derailments reported to the
FRA Bureau of Railway Safety rose 110 percent between 1961 and 1970, whereas the
number of those derailments attributed to defects or failures or roadway alone rose to
315 percent during the same nine-year period.
II gross capital expenditures are said to equal actual depreciation, then actual net
investment in transportation property is, by definition, unchanged. The net investment in
1950, $24,592 million, is used in calculating the adjusted rate of return in the last
column of Table 12.
These fixed charges are in addition to and subordinated to payments for hired equip-
ment, which have more than doubled from $376 million to $816 million over the same
period.

Rail labor associated with carloads 2.5ct
Rail labor associated with car-miles 2.7%
Rail labor asociatd siih train-miles 4.1%
Ovrliead labor associaied wits a composiie index 1.5%
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Payment of dividends in excess of net income draws down sharehiders' equity,
Shareholders' equity declined from a high of $18.2 billion in 1966 to $16.6 billion in

1971.
In which case, of course, the olc assets should be depredated or written off more
rapidly in the accounts.
The tone of the Conglomerate Merger Studies conducted by the ICC in 1969
that the ICC will scrutinize closely any diveion of funds generated in railroad
operations to non-rail activities, The Conglomerate Merger Studies of the ICC are
reprinted in Failing Railroads, Hearings Before the Senate Commerce Cornmitter,
November 1970, Part 3, pp. 795 et seq.
As an industry, railroading is characterized by strong feelings of pride and tradition

an
unusual degree of attachment to the physical property, and by a rather unique historkal
involvement with the regions they serve, all of which contribute to a reluctance

to
disinvest or diversify out of railroading. This reluctance is likely to be amplified
railroad managements that have ascended to their positions through the Onerating
divisions of the railroad and have therefore been clo to the traditions of the rilroJ
The amounts in this table do not include external capital in the form of fright cars
supplied by private-car lines. The net investment in railroad cars by private-carowners
has risen from $300 million in 1947 to $3.2 billion in 1971. (See ICC, 1971 and ICC,
1947 in Note 40.)
"The equipment trust generally reqi es a 20 percent downpaynierit and a l5-year
payout. It is sold on con1p itive bid and approval of issuance is required of the ICC, The
condftionaJ sale contract is used not only for new equipment but for financing the
rebuilding of equipment, where no downpayments are involved, or where more than the
customary 15 years is desired. Conditional sale contracts are placed privately and
involve no placement cost. ICC approval is not required." (Paul H. Banner, "Capit?l and
QJtpot in the Railroad Industry," Papers of the Transportation Research Forum, 1968, pp.137-138.)
Banner, 1968 (See Note 54), pp. 137-138. It is believed that only '"ie railroad
equipment mortgage has been defaulted on. In that case, involving the Florida East
Coast line, the equipment was readily placed elsewhere, confirming the liquidity 01 the
collateral. Of course, if defaults on equipment trusts, conditional sale contracts, andleases should become more widespread in the rail industry, the liquidity 01 this
collateral could be considerably lessened.
On the other hand, "the obligations of the industry for other forms of investment fundeddebt and equity rest upon the earning por of the firm since very little can be
reposseserJ and courts have not looked with favor upon the disnembermesit of arailroad and public sale of its parts to satisfy debt. Rather, the company in ban&ruycontinues in operation with bondholders receiving no return. Ultimately reorganizationand recapitalizatmon occurs with possible loss to the bondholders." (Banner, 1968 (seeNote 54), p. 138.)
The real cost of funds provided through equipment debt or leasing is not so cheap tebond holders and equity holders as the nominal rate implies. Each time one of theseforms of financing is employcri, the claims of bond holders and stock holders aie fu,thersubordinated. This may be a very real price that these junior creditors are paying,particirlady if the marginal rate of return on the equipment so financed is below the ctxtof this capital, as the decline in terest coverage ratios suggests to have been the case.There is an interesting debate whether the ready availability of external hands orequipment but the relatively

unavailability of external funds for investment in road aidstructures (for lack of collateral) biases the type of investrnen, macia in the rail indisiy.(See Banner, 1968 (see Note 54), pp. 137 if.)
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For purposes of Figure 1. operating ''expenses'' are defined as railway operating
resenues minus profits and federal income taxes. Capital costs or rents do not intlucle
aiiy i.ut fiji equity capital.
For suggestions and policy recommendations cn how this might be achieved, see
Improving Railroad Productivity, Final Report of the Task Force on Railroad Productivity,
\Vashington, D.C.: National Commission on Productivity. November I 973
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