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predict the success or failure of the resulting policies. 
The impact of industry restructuring and regulatory re-
form has yet to be measured. Nor has the issue of cur-
rent promotional policies and their impacts on transpor-
tation been addressed. The impact of restructuring, 
regulatory reform, and modification of current promo-
tional policies would need to be assessed before electri-
fication could be justified on the grounds of transporta-
tion policy. 

SUMMARY 

There are convincing arguments that electrification can 
have economic and energy benefits. These benefits are 
not, however, sufficiently large now to merit extensive 
private investment, particularly in an industry that has 
the economic characteristics of railroading. What 
might be interpreted as a failure of the industry to adopt 
the best possible technology is really the reflection of 
conditions in an industry that is already highly capital 
intensive, has difficulty raising capital, and cannot af-
ford risky or marginal projects. 

In these circumstances, major electrification has to 
await basic changes in the industry's financial condition, 
further research, and perhaps government-sponsored 
demonstrations to reduce uncertainty, as well as the 
resolution of the basic uncertainties surrounding na-
tional transportation and energy policies. 
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A Financial View of Electrification 
Henry H. Livingston, Kidder, Peabody and Company, Inc., New York 

We talk earnestly about a national policy for energy, 
especially for a number of industries that are subject 
to substantial change. This certainly affects electrifi-
cation of the railroad industry, but there may be even 
more changes in sight for the utilities. 

The utilities are now large consumers of oil and thus 
add to the nation's burden in buying oil from abroad. 
But the utilities can pass the costs of that fuel through 
to the bills of their customers and can thereby comply 
conveniently and readily with environmental standards 
on stack emissions by burning higher cost low-sulfur 
oil. If, however, they were to convert to coal, they 
would have to make capital investments in new boilers 
or boiler conversions. These capital costs cannot be 
passed on to the customers on a current basis; only 
after increases in rates have been approved can they 
recover capital costs. Therefore the utilities' conver-
sion to coal would present capital problems similar to 
those electrification presents for the railroads. 

Long delays, often caused by regulatory agencies, 
inhibit the recovery of capital costs by the utilities, 
which in turn dilutes their return on investment over  

the life of the new plant. Although a 15 or 20 percent re-
turn on capital may be anticipated in several years, there 
is no return until well after the plant is put into operation 
unless adequate flows of funds are available at the outset. 
In fact, there is often a negative return because the cash 
flow that provides the initial capital investment, regard-
less of source, is diverted from the assets column of 
the balance sheet of the utility (or the railroad company) 
making the investment, especially if there is a long lead 
time until completion. 

The present tax incentives for additional investment 
are an important part of this. They are being offered by 
the federal government as an aid to economic recovery. 
Currently, the railroad industry is generating about 8 
percent of the total investment tax credit generated na-
tionally. But because the resultant net rate of return on 
railroad investment is so low—and therefore taxable in-
come is likewise so low—this investment tax credit has 
not been fully used. So the proposed increases in invest-
ment tax credit as an incentive to conversion may not 
necessarily stimulate future additions to capital invest-
ment for industries that already have a low rate of return. 
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The 1976 Railroad Revitalization and Regulatory Reform 
Act has helped greatly by raising the amount of usable 
credit to 100 percent of the tax bill, but this soon rern-
verts to 50 percent under the new law. The investment 
tax credit device by itself cannot come near meeting the 
capital needs of conversion, not only for the railroad 
industry but for other industries with long-lived plants 
and insufficient or even no returns on the investment to 
be made to achieve a shift in energy sources. 

Electrification studies appear to focus on two areas—
an answer to the energy crisis and the possibility of 
achieving a more efficient railroad operation. But such 
studies may not deal adequately with the problems of ac-
curately forecasting the probable rise in electricity 
rates in the future. In the last few years the price of 
electric power has lagged behind the increases in the 
prices of diesel fuel by as much as 2 or 3 years. I have 
not seen any serious studies of the relative advantages 
of switching to another source of liquid fuel, such as the 
conversion of coal to diesel fuel. 

I recently checked with some organizations that are 
heavily involved in coal research and fuel conversion. 
Although not much work has been done yet on the lique-
faction of coal, there has been research on coal gasifi-
cation. Of course, there has long been available the in-
efficient Lurgi process (45 percent loss in processing) 
for conversion of coal to gasoline; it is now used in 
South Africa and was once used in Germany during 
World War II. Given a large-volume requirement and 
full implementation of today's technology, coal could be 
converted to diesel oil for a sale price of 21 cents/L 
(80 cents/gal). That is obviously more than twice its 
present price but, in view of both inflation and the large 
market for diesel fuel outside the railroad industry, 
economies of scale and economies of total capital em-
ployment might well bring that price down. This alter-
native should not be passed over lightly, since it would. 
not make obsolete our oil and oil-products pipelines and 
tankers already in service that convey much of the pro-
duction we live on today. Thus, the continued use of an 
in-place facility may further reduce the overall needs 
for new capital. 

The solution of our energy problem is of overriding 
national significance because everybody in the country 
personally benefits if oil imports and the loss of our 
funds to foreign countries are reduced. To the extent 
that our nation as a whole will be relieved of these in-
flationary and diseconomic effects, some major con-
tribution to solving this national problem should occur 
at the level of the federal government without invasion 
of the private sector. I mentioned briefly the invest-
ment tax credit and the fact that it has already reached 
its limits as a concrete, useful tool. One way to achieve 
this government involvement would be to provide a tax-
exempt municipal or revenue-bond security to finance 
those long-lived assets that will have low depreciation 
rates and long payback periods. This would provide 
much cheaper funding; it is a route that the Treasury 
Department should seriously consider. Since the Trea-
sury Department is naturally trying to protect all its 
sources of revenue, the necessity to finance very long-
lived assets must become so much a part of national 
policy that it overrides the importance to the Treasury 
Department of its inflows of revenue. 

Electrification has had a long and checkered history. 
When I was a boy the Pennsylvania Railroad electrified 
its line between Washington and Philadelphia. Even at 
that time, the drive of management to complete the job—
in full recognition of the risk it was taking in possibly 
exceeding prudent capital limits—caused concern in the 
financial community. You may also remember that 
there were some indirect subsidies in the form of Public 

Works Administration (PWA) funds available to create 
jobs. Later, the Pennsylvania Railroad successfully re-
funded all of its PWA obligations to the government 
through the sale of two large bond issues (to mature in 
1981 and in 1984). Today, of course, they are worth only 
a fraction of their face value. Investors who bought these 
bonds originally and planned to keep them to maturity, 
as is the basic policy of the life insurance industry, knew 
full well then that they were on their own. But they had 
sufficient conviction that the project and the management 
were worth that risk. Today, such confidence in 50-
year credit is gone. The longest private-sector debt 
financing one can reasonably expect today is 25 years 
for a sound railroad investment and up to 30 years for 
the telephone company. Nevertheless, long-term credit 
is indeed available to railroad companies that can effec-
tively manage their resources. 

But we must further improve the industry's credit 
standing. Return on investment is still very low. The 
Southern Railway Company earns a bare 6 percent return 
on its investment. Its return on equity is higher but still 
not enough for an inflationary environment. Why? Re-
turn on investment and return on equity measure in two 
different ways the amount of net contribution before the 
payment of the principal due on debt and dividends. One 
has to look further; the amount of cash available after 
current debt service and dividends have been calculated 
is the important figure by which to measure the growing 
strength of credit. This finally permits the examination 
of the debt-equity ratio. The equity portion must be ade-
quate to support present debt and must also grow if addi-
tional debt is to be raised. In this respect, even the 
best railroad companies have not had nearly enough 
growth in their retained earnings, although from now 
on there appears to be an opportunity for it to appreciate 
a little. But the target for such growth must be signifi-
cantly higher than the rate of inflation. The 15 to 20 per-
cent return on investment is therefore not really high 
after one discounts its future projections to the present 
value of cash flow and adjusts for inflation. 

In the financing of electrification we are dealing with 
two types of investment—that in equipment and that in 
catenary, transformers, and other fixed facilities that 
can be financed only in the long-term bond or equity 
markets. Such financing is not rated as high as debt 
for equipment. Equipment financing has long enjoyed 
special privileges under the railroad bankruptcy laws 
that have been unavailable to the rest of railroad financ-
ing. In the case of bankruptcy, the trustee is specifically 
prohibited from holding equipment after there has been 
a default on equipment financing. As a result, for more 
than 100 years the equipment trust certificate has had a 
virtually perfect record of paying out. Bankruptcy trus-
tees have had to "pick up pennies in the street" to pay 
the current amounts due on equipment bonds still out-
standing in order to retain possession of locomotives 
and cars for day-to-day operations. But that is not so 
in the case of mortgage bond financing, for which the 
interest is tied into the estate until the end of reorgani-
zation, which is often prolonged through litigation or 
until a basically profitable corporation has been achieved. 

If the operation itself has become basically unprofit-
able, then the bondholder ends up with practically nothing, 
as we have seen in the Final System Plan. It is to the 
credit of the private sector that two strong railroad com-
panies have more recently been able to sell new issues 
of mortgage bonds very successfully. Southern Railway 
Company sold $75 million in first-mortgage bonds at 8.5 
percent interest and Southern Pacific Transportation 
Company followed, in a slightly better bond market, sell-
ing $100 million at 8.2 percent; both were A-rated bonds. 
We can now say that the strong railroad companies have 
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reestablished their ability to raise major capital in the 
nonequipment market in spite of the record of the last 
6 years in the bankrupt Northeast. 

But now we are talking about installing today's elec-
trification technology. This is something new—new 
transmission-line values, new kinds of locomotives, 
and an economic scene greatly changed from the 1930s. 
It is called project financing in the investment commu-
nity rather than just routine underwriting. In other 
words, its financing would have to be put together and 
supported by technical expertise. The confidence and 
motivation of management would have to be behind it 
before a sufficiently large group of investors could be 
attracted. 

On the brighter side, today's financial outlook for 
the railroad industry deals with a dozen strong railroad 
companies that are well managed and have improving 
finances. We look forward to the possibility that their 
equities may now grow faster on a net basis after the 
payment of dividends and repayment of debt, and we 
need more of this. But as of today, it is still premature 
to count on the private sector to finance electrification. 
The rest of my presentation will deal with questions. 

QUESTION: How does the highway mode compare 
with rail for financial viability? 

ANSWER: Highway construction and maintenance 
have a much broader base for sources of funds. The 
huge federal and state highway-user charges collected 
over the past several decades have virtually funded the 
whole highway system on a pay-as-you-go basis. As 
for the motor carriers, they are extremely efficient 
users of capital. A small amount invested in capital 
produces high revenues. The best example is Roadway 
Express, which has no debt. It meets all its capital 
needs from internally generated cash and, at the same 
time, has sustained a 20 percent growth rate in net in-
come for the last 20 years. 

The relative ease of highway financing is very diffi-
cult to duplicate. Where else is there such a broad 
base as the fuel tax and users as willing to pay for re-
sults? Since highway -user charges are called taxes 
and are collected by governments, the magnitude of 
those sources and the relatively light burden felt by the 
individual payer—the motorist—are nearly hidden. One 
must not overlook the significant decrease in cost en-
tailed in financing on a pay-as-you-go basis—there is 
no interest expense. 

QUESTION: Can you elaborate on your expectations 
that the railroad industry can improve its ability to fi-
nance expansion? 

ANSWER: There are several strong companies to-
day; others are coming along. A great deal of the weak-
ness that remains is in pockets of underused or misused 
assets, particularly the freight-car fleet, whichproduces 
zero or less return on investment overall, and those 
segments of routes in weak carriers' hands that are un-
derused because they are not in a high-density system. 
For instance, the current treatment of demurrage 
charges produces thousands of car-days a year that are 
not charged for because one kind of car receives fast 
unloading in order to offset it against another kind of 
car that has been ordered for outbound loading but is 
used in the interim to move the trash around the plant 
for a while before being loaded out. That kind of drain 
on railroad earnings is wasteful of railroad assets and 
perpetuates high freight rates. Demurrage charges 
themselves start too late and are too low. Two free busi-
ness days per load is too much; demurrage rates should 
pay a sufficient return to the car owner to compensate 
not only for his investment but also for his potential  

loss in operating earnings from a loss of revenue days. 
In attempting to segregate the return on investment 

in freight cars from that in locomotives and track, we 
found in one instance that the return on investment in the 
rest of the railroad, including the locomotives, was 
three or more times the return on investment of the rail-
road as a whole; there was virtually no return on the 
freight-car fleet. And yet the asset value of the freight-
car fleet was by far the largest amount on the balance 
sheet. Better management of the fleet through the 
proper use of computer technology, such as the Missouri 
Pacific Lines are now doing, and giving the shippers no 
more than one 24-h period free of a realistically high 
demurrage rate will make a significant improvement in 
railroad earning power, help reduce the growth of equip-
ment debt, and thus make room for more nonequipment 
financing capability. Equipment financing has been a 
relatively sure thing for more than a century, even 
without any known rate of return on the assets that se-
cure it. 

But we need to be able to look at the rate of return on 
invested capital in the railroad itself after the electrifi-
cation is installed. We also need some way to finance 
the long lead times that greatly drain cash flow during 
the construction years and the early years of little or 
no return on that investment. Some form of a tax-
exempt security or even a non-interest-bearing loan 
during the first 10 or more years would hasten the in-
stallation of electric systems. But we still have no 
separate financial information on the freight-car fleet 
and its return on investment versus the rest of the rail-
road system. More than half of the debt and half of the 
assets of the industry are now tied up in freight-car fi-
nancing. 

QUESTION: Could you discuss further the joint use 
of utility and railroad power sources? 

ANSWER: We have not heard much discussion about 
the gain from optimal utility plants. There may well be 
a quantum improvement in the utilization of a power 
plant built to generate railway electric power with maxi-
mum efficiency in the demand area as long as there is 
the opportunity to sell the surplus power. I suggested 
this to some utility people, but they are cool at this time 
to the idea of "co-generation" for a number of reasons, 
including the complications caused by possible alteration 
of the jurisdiction between the 50 state regulatory bodies 
and the Federal Power Commission and the fact that the 
privately owned and operated electric utility has to look 
to its own rate-base growth for all of its rate relief. 
But these are problems worth studying and solving, if 
we can get a stable source of cheap power. 

QUESTION: Would not simplification in the terminals 
cut the amount of no-return investment in an area like 
Chicago? 

ANSWER: I do not know about consolidation in Chicago 
specifically, but I have heard that idea put forth gener-
ally in the last few years as a way to reduce the amount 
of capital investment by the railroad industry. The util-
ity people, however, after the fuel crisis, the 1975 re-
cession, and the credit crunch are no longer looking for 
any more new customers. They have scaled down their 
own forecasts. They now have major problems caused 
by regulatory delay in getting their own rate of return 
on investment to acceptable levels before adding the bur-
dens of new construction. They have the same cash-
flow problems railroads have; they also have a continu-
ing financing problem with the same constraints of debt-
equity ratios and continuing heavy demands for all forms 
of new capital. Unlike the railroads, the utilities do 
have mandatory debt standards in their indentures, one 
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of which is that they do not have to build any more power 
plants if they cannot maintain earnings of twice the 
amount needed to cover their interest expense. But that 
is about the only protection they have from being forced 
to invest, a factor that may not be enough to prevent 
eventual disinvestment. 

QUESTION: Do electric utilities have to add capacity? 
ANSWER: Yes, the utilities have to build additional 

capacity if the demand is there. That is the quid pro quo 
for getting a rate level that pays an adequate return on 
both new and old investment. 

QUESTION: How have the utilities been able to do so 
well in the past? 

ANSWER: There are several factors. The overall 
growth in demand for additional electric power has been 
constantly heavy for several decades, which has inspired 
confidence in the long-term financial outlook. Improve-
ments in efficiency in generation and transmission of 
power have also helped, especially through economies 
of scale. There has been much less overall pressure 
at the level of the user; consumers have enjoyed their 
larger disposable incomes, and their relatively low 
electric bills have reflected cheap and abundant fuel, 
until the fuel crisis. The costs of financing were rela-
tively low before the period of runaway inflation. Much 
of the difference between individual electric utility com-
panies in financing costs ultimately reflects the uneven-
ness and myopia of the many different regulatory bodies. 
Until recently, the utilities have enjoyed a physical 
growth in the demand for power that has continually en-
larged the cash flows over the historical life of the as-
sets as a whole. But now that future growth rates are 
flattening to well below earlier projections, the incre-., 
mental cash flow is no longer there. That puts another 
light on the subject. 

QUESTION: How about using peak capacity for rail-
roads as utility customers? 

ANSWER: Although the rails do operate around the 
clock, the pressure at the grass-roots level now is to 
give preferential treatment to the residential consumer; 
the industrial consumer is to become the incremental 
user and pay the higher rates. This is in part due to 
rising political pressures on public service commission 
regulators because of inflation and taxes that further 
erode the individual's take-home pay and disposable in-
come. 

QUESTION: What implications are there in the way 
the case of the Penn Central Transportation Company 
has evolved? 

ANSWER: The large creditors of the bankrupt rail-
roads are quite disturbed by the very low values placed 
on the properties in the Final System Plan (FSP). They 
feel that railroad credit has been badly treated. This is 
particularly true of the life insurance companies that, 
after investing for the long pull, have been squeezed un-
necessarily as a result of a crisis that is well short of 
the maturity date on much of the debt. The result of the 
FSP was enough to warn them that this was no longer 
debt suitable for a fiduciary. Their posture was made 
public in a letter of October 17, 1975, from James H. 
Torrey, the chief investment officer of Connecticut 
General Life Insurance Company, to several railroad 
presidents and investment bankers. A year later, as 
I mentioned, two prosperous railroad companies came 
successfully to the bond market. Obviously, these 
placements would not have been successful without 
broad participation and a consensus of acceptability, 
based largely on the remoteness of the likelihood of a  

repeat of the Penn Central debacle. There are also a 
great many more pension funds today that are more in-
terested in debt than in stock or real estate as a result 
of the passage of the Employee Retirement Income Se-
curity Act (ERISA) in 1974. 

Indeed the world of responsible financial management 
is moving toward more professionalism and financial 
prudence and away from faith and higher risk. So I can-
not therefore be more specific in my answer because I 
do not know the specific hinds of institutions that bought 
the Southern Railway Company or the Southern Pacific 
Transportation Company bonds. This is private infor-
mation, except for life insurance companies. But be-
cause the issues were successful—and I know they 
quickly sold out and were oversubscribed —the railroad 
industry has made a significant recovery in its long-
term credit. 

QUESTION: How do the utilities compare with the 
railroads in their financial needs? 

ANSWER: Since I am a railroad analyst, I cannot 
speak too much about the utility industry; others follow 
it more closely than I do. However, I gather the expe-
rience with nuclear plants has been disappointing—cost 
overruns and unreliability of performance. Second, the 
external financial requirements of the utility industry 
are generally far larger each year than even the highest 
estimates for the railroad industry. Third, the often-
asked question about the current size of the capital mar-
ket is most honestly answered by saying that it is constantly 
changing in response to rates of savings by the U.S. pop-
ulation. When this is eroded by high taxation, inflation, 
or both, the sources of capital are seriously impaired. 
It is also related to prevailing monetary and fiscal pol-
icies and to the competition for funds. If the rate of in-
flation stays down, the capital market, even if it does 
not expand, can become more willing to take longer 
term risks, which puts money to work over a longer 
period and hence makes more efficient use of capital. 

The long life of the assets is one of the inherent ad-
vantages of the railroad industry and of its electrifica-
tion, especially when it is financed with fixed-rate long-
term debt. Fortunately, railroads have not been heavy 
users of shorter term debt (10 years or less) and thus 
have not felt the changes in the prime rate as it reflects 
changes in monetary policy. The improving cash re-
serves in recent years have permitted railroads to in-
crease their earnings from short-term investments. As 
you may remember, not long ago business in general 
had borrowed heavily from the banks. Then it got caught 
when the prime rate started to climb as monetary policy 
was aimed toward forestalling the beginnings of the 1974-
1975 recession. Then another change occurred gradually 
as a by-product of the 1974 passage of ERISA, which di-
rected the management of employee pension funds to as-
sume more responsibility and inevitably procure better 
grade securities. 

As to the competition for funds, the stronger railroad 
companies are improving their ability to participate in 
the private capital market, up to a point. But eventually 
both they and the industry will have to improve their rate 
of return. The core problem hinges on how much new 
equity will be generated, especially internally, so that 
there is a base for more debt. But if this trend goes 
the other way, so that the market substantially reduces 
the book value, the whole capital structure of the com-
pany is eventually threatened. 

QUESTION: Can you elaborate on the cost of 21 
cents/L (80 cents/gal) for diesel fuel made from coal? 

ANSWER: This is a ballpark figure that needs to be 
explored more thoroughly as an alternative to electrifi- 
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cation. The total market for middle distillates, of 
which the railroads are a relatively small user, should 
have a bearing on this. The total middle -distillate mar-
ket includes household heating fuel as well as the fuel 
for many utility boilers that meet pollution requirements 
(the added cost of which is passed through to the cus-
tomer). Maybe there could be another trust fund estab-
lished on the basis of user charges to fund energy con-
version. If there is a broad base of sources of funds 
collected in small quantities (as there is in the Highway 
Trust Fund), there is a large amount of money to work 
with. This would spread the cost of developing a fea-
sible system of converting coal to diesel fuel over all 
the potential users, not just the transportation industry. 

QUESTION: Could you explain further the debt-equity 
ratio? 

ANSWER: The debt on the books should not have 
more than a one-to-one ratio to the book equity. Tin-
fortunately many railroad companies have aggregate 
market values of their equities that are much lower than 
their book values. For some companies it has been that 
way for a long time. This further inhibits increasing the 
debt. It is a simple exercise to look at the price of the 
stock and multiply it by the number of shares to calcu-
late the market value of such an equity. When you sell 
new equity at a market price per share that is lower 
than the book value per share of the old equity, you are 
in effect diluting the book value of it all on a per-share 
basis and thus eroding the value of the present holdings. 
This then has to be made up out of earnings. The debt-
equity ratio does not deal permanently with a certain 
amount of debt. If the equity grows, debt can also grow. 

For example, a brief financial history of the Missouri 
Pacific Lines' present unique debt structure, a product 
of the bankruptcy period, may be of some help in under-
standing how things work. It has a high face amount of 
mortgage debt. The background is that the old New 
York State insurance law, enacted after the turn of the 
century, until recently restricted New York-based life 
insurance companies from owning equities; they could 
only own bonds. In 1933 the Missouri Pacific went bank- 

rupt when two sizable noncallable bond issues came due 
that year in the middle of the depression. A short time 
later it began to make money again. After World War II 
it became increasingly profitable. This had the effect 
of perpetuating the reorganization process because of 
the inability to get agreement on a plan of reorganiza-
tion to last long enough to get through the approval pro-
cess. In fact, it is the only railroad I know of that began 
paying interest during its reorganization period on its 
senior debt (this was in 1948). The more junior creditors 
kept seeing chances to expand their participation. 

When the capitalization was again restructured in final 
form in a desperate effort to get it out, a small equity 
was set out in the totally unrealistic form of two classes 
of stock, while a sizable amount of the old junior debt 
was set up as new debt rather than preferred stock. 
This created a greatly unbalanced debt-equity ratio. 
Fortunately, this junior debt is in the form of income 
bonds rather than fixed-interest bonds. As an analyst, 
I feel it would be legitimate to adjust the income-bond 
debt into a preferred stock and hence equity. Inciden-
tally, the Missouri Pacific and its territory as a whole 
have been growing fast in many respects, including new 
chemical plants, forest products, and generally most 
kinds of traffic. Thus, with a strong, aggressive man-
agement and a well-maintained property, it ought to 
keep right on growing and becoming more prosperous. 

QUESTION: What about proxy fights? 
ANSWER: More often than not these occur when 

equity has already deteriorated in market value well be-
low its book value. Then the financial raider, who often 
has an imperfect knowledge of the railroad industry, fig-
ures there are assets that are not earning their keep and, 
if culled out, would enhance earnings. While some may 
not like this attempt at a takeover—especially manage-
ment—the raider performs an unpleasant but financially 
responsive role for an already sick situation. But in the 
railroad industry such cannibalization usually does not 
work and the frustration engendered makes it all the 
more difficult to manage the situation properly. 

A Government View 
of Electrification 
Thomas G. Allison, U.S. Senate Committee on Commerce, Science, and Transportation 

The subject of railroad electrification in the United 
States presents something of a dilemma for those work-
ing in policy-making positions in the government. On the 
one hand, it is relatively easy to find statements support-
ing electrification made by both members of Congress 
and the executive branch. On the other hand, these vari-
ous pronouncements do not seem to contain a great deal 
of weight when measured against the progress made 
since the 1930s in electrifying heavy-density main lines 
in this country. 

One reason for the lack of progress could be that the  

benefits of electrification have been somewhat overstated 
at times. In an article in Trains in 1946 (1), an electri-
fication engineer was asked whether the electrification 
of the Pennsylvania Railroad had been successful: 

"The answer is yes," he finally said, "but I am wondering just how to 
make the point clear. Perhaps this does it: It was the Pennsylvania Rail-
road electrification which, more than anything else, kept the government 
from taking over the railroads in this war as it did in the last. One might 
even say that if the Pennsylvania's eastern lines had not been electrified, 
we might have lost the war." 

Asked to amplify, he continued, "The traffic to the central eastern 


