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Financing Railway Electrification 

PAUL H. REISTRUP 

Railroad .electrification in the United States is constrained neither by technol
ogy nor by a lack of sensitivity to project costs. Rather, the reason investor
owned carriers have not embarked on electrification is the inability to finance 
the undertaking attractively. The specific challenges and possible solutions to 
the funding obstacle are addressed in this paper. The formation of a consortium 
of interested participants to assemble financing is explored as well as several 
variations of the consortium idea. Included is the concept of the purveyors 
of engineering services, hardware, and equipment sharing in the financial risk. 
Participation by utility companies that seek load growth is suggested. Recent 
consumation of large mergers of rail systems and a relatively plentiful supply of 
railroad cars present a more attractive atmosphere in which to consider the ap
plication of capital to high-density routes. Utility companies may be more in
clined to sell power at the catenary as contrasted with the primary busbar at 
the substation during this period of little or no growth in loads. Pursuit of these 
and corollary approaches could lead to successful financing of railroad elec
trification. 

A recent survey of individuals from institutions in
terested in railway electrification supports the 
conclusion that the majority wants to pursue tech
nological development and believes that the technol
ogy extant in 1983 is adequate. In recent years re
search and development have reduced the costs of 
fabrication and construction, an important element 
in the financial equation. The cost of electrifica
tion, however, still inhibits railway management and 
boards of directors from approving new projects. 

Certain developments make the undertaking of an 
electrification project by investor-owned railroads 
somewhat more likely during the 1980s. Huge systems 
have evolved through merger and control proceedings 
following the formation of the Consolidated Rail 
Corporation (Conrail). These include the CSX Cor
poration, the Norfolk Southern Corporation, and the 
Union' Pacific-Missouri Pacific Systems. Another 
large railroad, the Burlington Northern, stretches 
from the northwestern United States (touching Can
ada) to the Gulf of Mexico. One of the heaviest 
density main lines in the country is the Union Pa
cific Railroad's route west of North Platte, Ne
braska. For many years, all of these systems have 
enjoyed similar concentrations on certain route seg
ments. The formation of these large systems, how
ever, presents the managers with the opportunity to 
concentrate the tonnage on the most desirable seg
ments of railroad related to traffic flows that cor
respond to the location of the classification 
yards. Such concentrations of at least 20 to 30 
million gross ton-miles per mile annually are neces-

' sary for the economics of electrification to reach a 
satisfactory return on investment. Beyond this 
threshold the higher tonnages increase the economic 
leverage and bring the opportunities of electrifica-

" tion into clearer focus. 
Installation of electrification is now taking 

place in North America both to the north and south 
of the United Statesi in British Columbia, Canada1 
and on a heavily trafficked main line in Mexico. 
Also, a number of non-common-carrier installations 
in the United States have been installed by electric 
utilities to move coal to the electric-generating 
stations. 

The observation set forth raises the question, 
•Why, if the stage seems to be set for a common
carr ier electrification project in the United 
States, is it not occurring?• The answer is financ
ing1 until railway managers are able to formulate a 
financial package that is justifiable on the econom
ics, no wire will be strung over common-carrier main 
line railroads in the United States. 

PROJECT ECONOMICS: CHALLENGES AND POSSIBLE SOLUTIONS 

Depending on the length of railroad proposed to be 
electrified (hundreds of miles of extremely high
density route will be required for the first en
deavor), a large number of diesel electric locomo
tives would be released before the normal retirement 
age. The quantity of units retired at one time 
could reach an entire year's production in the 
United States. Surplus locomotives would then be
come a drag on the market and drive the price of 
used locomotives down. The railroad undergoing 
electrification could be stuck with many modern 
uni ts beyond those it could use for other services, 
pass on to subsidiaries, or sell. A study project 
during the past decade examined this factor. The 
risk of having large fleets of modern locomotives 
made surplus prevented the start of electrification 
projects. 

One approach that should be explored to alleviate 
this problem is for locomotive manufacturers to 
adopt the practice of automobile dealers and take 
back the surplus modern locomotives for resale, 
either domestically or in the foreign market. 
Trade-in of older diesel electric trains on newer 
models has been common1 however, this has largely 
involved the units the railroad desired to retire. 
The purveyor used certain of the major components in 
a remanufacturing process rather than placing the 
unit on the used locomotive market. Perhaps reuse 
of certain components would be feasible in construc
tion of electric units. 

An electrification project often requires altera
tions to an existing signal and communications syi
tem, improvement of clearances at bridges and tun
nels, and other, similar ancillary work. The 
tendency has been to load the proposed electrifica
tion budget with new traffic control systems because 
designers want to obtain the ultimate infrastructure 
at the time that a budget is being considered. 

The rationale for performing a multifaceted im
provement of a line segment at one time is that each 
subset becomes relatively less expensive. The other 
side of the coin is that the total project cost is 
so high as to become prohibitive. Two approaches 
should be used to control ancillary project costs: 

1. Isolate the •must• costs so that the review
ers can determine the real rate of return of the 
electrification investment on a stand~alone basis. 

2. Those involved in the budgetary review pro
cess must screen the wish list of ancillary projects 
carefully and weed out those items that, although 
more cost-effective if performed at the same time as 
electrification, could be postponed during a period 
of high demand. on cash flow. 

Probably the greatest challenge to electrifica
tion in the United States is the presence of many 
competing projects in an industry short of capital. 
Approved projects have been more attractive on the 
basis of rate of return or, more important, oriented 
toward equipment investment. Freight cars generate 
the freight revenue that is the life blood of the 
industry. Many rail capital budgets were exhausted 
during the last decade before all the projects that 
had a rate of return of 100 percent before taxes 
were authorized. 

A typical analysis of operational savings antici-
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pated through electrification assumes continued use 
of extant schedules and train length because of the 
sensitivity of transportation costs to train and en
gine crew labor and the probable continuation of 
diesel-electric operation on either side of the seg
ment under study. This technique ensures a conser
vative result but overlooks an important benefit of 
electrification--the ability to increase train fre
quency at a reduced cost for power because load 
factors on the transmission lines are improved. 
Running time is also reduced because the higher 
horsepower per unit improves acceleration and sus
tained over-the-road speed. 

Study of redispatch scenarios in the alternative 
should be encouraged to determi ne the upper l imi t of 
potential savings and the improved inter- and intra
modal competitive edge made possible by reduced 
transit time both over the road and in yards. Re
duced equipment costs to the conunon carrier and, in 
many cases, to the shipper result from the reduction 
of inventory costs for the goods in transit. 

Labor has a stake in the health of the industry 
in which it is employed. A fully scoped electrifi
cation project should include new crew arrangements 
tailored to the real needs for performing a safe op
eration in a timely fashion. Recent successes of 
consummating arrangements for modern train and en
gine crew work rules provide a starting point for 
staff analysis of the potential gains in productiv
ity. New rules might be more easily rationalized by 
the parties to the labor agreement as an outgrowth 
of an electrification project. 

FINANCING CONCEPTS 

Electrification of any substantial segment of a com
mon-carrier main line is a tremendous financial 
undertaking that involves investor risks typical of 
ventures that offer potential high returns on in
vestment. Given that electrification in the United 
States appears to be at a standstill, the consortium 
approach is worth consideration. Such a consortium 
could include a mix of financial institutions, in
cluding insurance companies, banks, and pension 
funds. Depending on the location of the 'proposed 
project, the concept of a development authority 
might also be pursued. 

Consortia are now prevalent in the electric util
ity industry because of the extremely high capital 
oosts of new generating stations. Examples include 
the Salt River project in the Southwest and the Big 
Stone and Coyote projects in the Dakotas. These 
plants are complete and in revenue service. The 
Intermountain Power Project in Utah, largely de
signed to serve southern California, is well into 
the construction phase. Examples of the success of 
cooperative efforts can be found throughout the 
country for projects involving both railroads and 
port authorities. A more pertinent example is in 
South Dakota. 
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South Dakota , through its Railroad Authority, 
purchased the main line of the bankrupt Milwaukee 
Road and entered into a lease-sell arrangement with 
Burlington Northern. Burlington Northern is operat
ing and upgrading the line with partial assistance 
in the funding of rehabilitation work. Five years 
ago the suggestion that Burlington Northern would 
ever enter into such an arrangement with a govern
ment entity would have seemed ridiculous. The mes
sage is that a properly structured financing entity 
can be composed that would make possible the elec
trification of an attractive, heavy-density U.S. 
trunk line segment. Typically money is available to 
developers of a well-founded and properly organized 
project if the project enjoys a critical attribute-
impressive and effective leadership and management. 

The overwhelming requirement for capital funds 
inherent in any large electrification project sug
gests that the purveyors of equipment and services 
should participate in financing. This concept is 
prevalent in consumer goods businesses. Firms such 
as General Motors, through its GMAC subsidiary, fi
nance automobiles, and Sears finances almost any
thing. A recent development finds Fluor, a large 
architectural and engineering firm, participating in 
the Los Angeles-San Diego American High Speed Rail 
Project, arm-in-arm with the Japanese. The Japanese 
have reportedly invested millions of dollars in an 
effort to underpin the project. 

Deferrals in interest costs during · initial con
struction phases should be a precept of the finan
cial arrangement. This technique transfers carrying 
costs to the project costs column until cash begins 
to flow in from savings. Such techniques are well 
within the reach of institutions involved in recent 
mergers of rail carriers and acquisitions of huge 
industrial firms (e.g., Dupont's acquistion of Con
oco and its Consolidation Coal Company and the 
Bendix-Martin Marietta combination folding into the 
Allied Corporation). 

For the first time since the Great Depression the 
use of electric power in the United States dropped 
during 1982. The utilities are again becoming in
terested in new loads, particularly an attractive 
base load that would not exacerbate the peaking of 
power consumption. Utilities might again investi
gate delivering power at the catenary rather than at 
the primary busbar. Every innovative initiative 
must be pursued if railroading is to enjoy comple
tion of a common-carrier electrification project. 
Now is the time to move from the drawing board to 
the halls of finance to determine if all of the 
threads that have been presented can be joined to 
bring about greater electrification of railroads in 
the United States . 

Publication of this paper sponsored by Committee on Rail Electrification 
Systems. 




