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FOREWORD 

The Natio~al Transportation Policy Study Commission (NTPSC) was 
created by Congress under the Federal-Aid Highway Act of 1976 to 
investigate u.s. transportation needs and institutions and to 
recommend new transport policies for the country. The N~PSC is 
composed of nineteen members, six serving from the u.s. Senate, 
six named fr0m the House of Representatives, and seven members 
appointed by the President. 

In the process of its research, working papers are prepared 
for the use of Commission members. From time to t i me, these 
papers will be distributed as "NTPSC Speci~l Reports." 

This paper was prepared for the Commission by Dr. Frank Mulvey, 
of Northeastern University. Professor Mulvey 's dir.sertation dealt 
with Amtrak ! He also conducted a rail passenger study for the 
State of Wisconsin and participated in a congressional study of 
domestic passenger transportation, including rail passenger service. 

Mulvey's repor t provides a detailed legislative history of Amtrak, 
an analysis of current benefits and costs, and a presentation of 
expected future benefits and costs. Mulvey does express his inter­
pretation of the meaning of data he presents, but carefully specifies 
the assumptions that are required to support his conclusions. 

The background report about Amtrak is especially timely, as the 
u.S. Department of Transportation released in May 1978 a report which 
reexamines ' Amtrak's route s tructure. In addition, Congress is 
now considering various legislative proposals affecting Amtrak. 

Although Professor Mulvey has obtained data from Amtrak and 
the ICC, and has received the benefit of editorial assistance and 
review by NTPSC staff and outside parties, his report should be 
understood to represent his own conclusions. 
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Amt r uk: An Experimen t in 
Rail Service 

NTPSC Special Report No. 2 
Dr . Frank P . ~ulvey 

ABSTRACT 

August 1 9 78 

This report analyzes the present and future contributions 
of the Nationa l Railro~d Passenger Corporation (Amtrak) to the 
national transportation system. Chapter 1 reviews the major 
legislation affecting Amtrak since its creation by Congress in 
1970 and discusses Amtrak's programs (labor, commissary, reser­
vations , route expansion, etc.) with respect to the goals out-
lined in the legislation . The study finds that the original leg­
islation provided Amtrak with conflicting goals and an unrealistically 
lew level of initial funding and that subsequent amendments have 
n~t solved these problems. Chapter 2 analyzes Amtrak's performance 
in serving the national goals of safety , energy conservation, environ­
mental protection , and provision of adequate service. The economic 
~fficiency of ~~e system is also analyzed . In general, Amtrak ' s 
contribution toward transportation goals is found to be negligible, 
although heavily travelled short-distance routes, such as in the 
Northeast Corridor , seem to offer potential net social benefits. 
Chapter 3 examines possible future contributions o f Amtrak \;0 the 
same national goals between now and the year 1990. Chapter 4 o ffers 
a summar y of the findings and some recommendations for rest~ucturing 
the Amtrak system to reduce the operating deficit and maximize its 
contribution to national goals. The recommendations include 
reducing or eliminating long-distance routes and rededicating 
roll i ng stock to short-distance markets. 
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CHAPTER 1 

HISTORY, POLICIES AND ADMINISTRATION 

INTRODUCTION 

A long decline in U.S. intercity rail pas~enger services 

culminated in the creation by Congress of the National Railroad 

Passenger Corporation, popularly called Amtrak, in 1971.!! This 

action relieved the private, primarily freight-carrying railroads 

from their responsibility to provide intercity passenger services. 

Relief was needed due to the deteriorating financial position 

of many rail common carriers owing, at least in part, to re­

quirements by the Interstate Commerce Commission (ICC) and State 

regulatory authorities that they provide passenger train services 

even if the services did not break even. Rather than allow service 

to cease, Congress decided to continue passenger operations 

under the auspices of a quasi-public corporation, believing that 

intercity passenger train operations contribute ~ the general 

welfare and to the fulfillment of c ertain national transportation 

goals and objectives. 

This study revie~z the development of public goals and policy 

toward Amtrak and examines Amtrak's performance in terms of those 

goals. Chapter 1 shows that the ini~ial Amtrak legislation proposed 

conflicting goals, gave no concr" te objectives, allowed an unrealisti­

cally low level of initial funding, and set up an unwieldy adminis­

trative mechanism that provided conflicting prioritieo. Subseque~t 

legislation has not resolved these problems. 
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The next two sections analyze Amtrak's contribution to national 

transport goals and objectives . In Chapter 2 . , we discuss Amtrak's 

curre nt operations and examine how well the Corporation is succeeding 

in meeting the goals s et for it by Congr.ess. In Chapter 3, we 

examil.e the long-range potential of intercity rail r 3senger services. 

To accomplish this, it is necessary to estimate futu% ~ levels of 

Amtrak operations, project rail passenger system performance in the 

g oal areas outlined in Chapter 1, and forecast the national trans­

portation environment. 

Chapter 4 is a summary of findings of the report and offers 

some recommendations for improving Amtrak's contribution to national 

transportation goals. 

~~TRAK'S LEGISLATIVE HISTORY 

Although Amtrak is legally constituted as a "for profit" 

corporation, it has never earned a profit , nor is it l i ke ly to ever 

earn one. Amtrak does not rely on private capital and equity markets 

or operating surpluses to finance operation and capital needs . It 

depends on congressional appropriations. Therefore, Amtrak may be 

expected to behave differently from a private corporation. Amtrak's 

need to minimize deficits does not carry the same weight as the need 

for a private carrier to maximize profits. Amtrak will bend to the 

con~ressionai will. It will internalize Congress ' goals because 

Congress, not the customers, has the most control over the Corpora­

tion's exi ste nce. 
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Amtrak was o r i g inally conceived as an experiment designed to 

test the feasibility and desirability of revitalizing rail passenger 

service. Because of the growth of the alternative air and highway 

modes (and a public policy which promoted the growth of these newer 

modes), rail service had declined to practical insignificance in 

terms of numbers of passengers and passenger revenues. Regulatory 

policy of the ICC and t h e States, which requir ed the railroads 

to continue unprofitable passenger services and restricted their 

ability to compete in the more profitable freight markets, had 

weakened the financial position of many U. S. railroads. This, in 

turn, resu l t ed in a deteriorated physical infrastructure. Rights­

o f-way on many routes fell into a serious state of disintegration. 

Passenger cars and locomotives were not replaced. The amenitieo 

accorded the rail passenger were not im?roved fro~ pre-war l evels . 

By the end of t he 1960s, the ICC, concerned with the financial 

health of the railroads, had become increasingly lenient in allowing 

the railroads to abandon passenger service. ~ If intercity rail 

passenger service was to be preserved, it was clear that either the 

p~ssenger-carrying railroads would have to be subsidized, or the 

service would have to be offered directly by the public sector. A 

compromise between these two options was developed: public support 

for a quasi-public corporation. 

The National Railroad Passenger Corporation assumed commercial 

operation of the nation' s intercity passenger train service on 

May 1, 1971. The Corporation was to own the rolling stock and 

locomotive fleet, but it had to contract with the railroads tor the 

actual operation of t he trains and the right to use private railroad 

trackage. The ra ilroads had the option to join Amtrak and be 

3 



r e l ieved of their c ommo n carri e r restJ0ns ibi l ity to p r ovide passenger 

s erVLce , or they cou l d r ef u se t r. join and c o n tinue to provid e t heir 

a wn servi c e . Mos t rai lroads joined , but fo ur d e cided i t was in 

thei r bes t i n te r e st to r e ma in outs Lde t he Amtrak sys tem. ~/ The 

r a i l r o a d s paid a " bu y- i n " f ee equal to $1 97 , 00 0 , 000 a s t he price 

for re lief f r o m the re spo ns i bil i t y fo r offering passenge r train 

s e rvice . At the ir option , the y c o u ld r e c e ive common s tock in return 

f o r th i s payme nt. :!./ 

Be for e the passag e oE t he Tran sportatio n Act o f 1958 , govern­

mental authority o ver pr i vate i n t erc ity pa s s e ng e r train ope rations 

'"as ve sted with S tate regulatory commissio ns . S t a t e c omnis s ions 

we r e not c ompl e t e ly adverse to pe rmitting passenger trai n discon ­

tinuance s . Betwe en 1920 and 1958 more tha n one - half of ajl mile s of 

road in passe nger s e rvice was d iscon tinued . Th e nu mber oE da ily 

trains d eclined from 20 , 000 to 11 , 000 during this period . The 

~egu latory authorities had no choice but t o al low discontinuance 

whe n t h e railroad wa s operating at a deficit overall . Requiring 

such a railroad to offer m:me y- iosing s erv ices is the Sat,le as taking 

private prope rty wichout due process. Ho wever, if the railroad was 

ma king a profit o n other parts of its operation , t he commission 

could we igh the r ailroad ' s request to abandon ?ass enger service 

a g a i nst t he publ ic conv e nienc e and ne c ess ity . The term " public 

conve n i ence and ne c e ssity " is not easily d e fi ned . 

became an importa nt cl e me nt in the decis ion s . 

Political pressu re 

Some Sta t es (Te :<as , Te nne ssee and Ken tucky) a t temp ted to 

standardize the abandonment orcccd urc . For exam p le , in Te nne ssee 

discontinuanc e was ma nda t ory if , for a one year p e riod, d i r e ct 

operating l os s e s e xceeded agqre gate gross r e ve nues by 30 pe rcent or 

mOre . 
·1 



~------------------------.................... .. 

As the number of tra ins declined , State commissio~s became 

more r e luctant to allow further reduction in passenger train service s. 

The r~ilroad s be gan to appeal their cases to the courts. 

The Transportation Act of 1958 place d control over disco~tinu-

ance proceedings with the Interstate Commerce Commission . Section 

13 (a) (I ) allowed the Commission to ru l e on discontinua nce of inter -

state trains. Section 13 (a) (2) allo'le d a carrier to appea l to the ICC 

after a State commission had d e layed a discontinuance fo r 120 days . 

Still, the ICC also ha d to r e nder judgments based pa rtly on 

the notion of the public convenience and nece ssity. Ce rtainly, the 

proces s of discontinuance was speeded up, but to avoid the discontill-

uance of all intercity passenger train service, another solution had 

to be found. 

The solution was the National Railroad Passenger Corporation, 

created by the Rail Passenger Services Act of 1970. Figur e 1.1 lists 

this and other major pieces of Amtrak leg islation. 

FIGURE 1.1 

AMTRAK LEGISLATION, 1970-1976 

Legislation Date of Passase 

Rail Passe nger Service Act of 1970 Octobe r 30, 1970 

Amendment of 1972 June 22, 1972 

Amtrak Improvement Act of 1973 Novembe r 3 , 1973 

Amtrak Improve ment Act of 1974 Oc tobe r 20 , 1974 

Amtrak Improve men t Act of 1975 May 25, 1975 

Railroad Re vitalization and Regu latory February 5 , 1976 
Re form Act of 1976 

Rail Transportation Improvemen t Act of 1 ~ 76 Octobe r 14, 1976 
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In examining this legislation, s everal key words will be used. 

We define a goal to be a "desired end. " Congress expresses its 

goals for AMtrak, through its legislation. Objectives are defined 

to be "specific stateMents of desired ends ." That is, objectives 

are quantified goals. Examples are difficult to discover, but 

t~ey do appear from time to time. For example, Congress, in the 

1976 Railroad Revitalization and Regulatory Reform Act (4R Act) , 

dir e ct.ed that Amtrak r edu::e travel times betwee n Boston a nd New 

York to 3 hours 40 minutes within 5 years . A policy is defined as 

a "guide for choice . " Congress di r e c ts certain pol i c i e s through 

l eg islation, while Amtrak's Board of Directors and management al so 

promulgate policies . Finally, a program is a "set o f actions." 

Amtrak i t self r epresents such a set o f actions by Congress to re­

formulate the U. S. intercity r a il pass e nger n etwork. 

The Rail Passenger Service Act of 1970, (P.L . 91-518) 

The original 1970 act was composed of nine titles. Title I 

listed the congressional goals in creating Amtrak. Intercity rail 

passenge r s e rvice was necessary to provide a " balanced transportation 

s ys t e m"; to s e rve the public convenience and necessity by offering 

"fast and comfortable" train service; to end congestion o f highways 

a nd airports; and to offer travelers maximum freedom of modal choice 

for intercity travel . Congress did not attempt t o preserve the 

e ntire netwo rk, but cite d the need to designate a basi c system t o 

provide I'mode rn, effici e nt intercity rail passenger service .'1 

Cong ress r ecognized the need for combined Federal and private invest­

me n t capital to u ndertake the exper iment, and further, it provided 

in t e rim e mergency Federal financia l assistance to railroads during 

th e transition period (November 1970 to 11ay 1971). 

6 



Title II di r ected the Secretary of Transportation to make 

recommendations for the basic system . ~/ The Secretary was to con-

sider the population centers to be served , the availability of con,-

peting modes , pote ntia l route p rof i tabil i ty , and other relevant 

criteria. These recommendat~ons were subject to review by i n terested 

out side parties. ~/ 

The Nat i o na l Ra ilroad Passenger Corporation was created under 

Ti t le I I I. Section 301 r equire d that Amtr"lk be a " fo r pro f it" cor-

poration and not " an agency o r e stabli s hme nt of t he U. S . government. " 

Congress d i d not i nte nd t o national i ze r ail passenger s ervice and 

did no t specify that the corporation would b e e nt i tl e d to on-go ing 

s u bs idiza t ion. On the other hand , the public nature of the quasi-

pub l i c c o r pora tion was manife ste d in the composition o f the Board of 

Direc tors: a maj o rity was to be appointe d by the Pre side nt of 

the United States . 

Se ctio n 305 authorized the Corpora tion "to own, manage , 

ope r a t e . inte rcity trains •.. providing mo d e rn , e ff i cie nt 

inte rc i ty transpor t ation of passenge r s and to carry mail and ex-

pre s s .. . and to acquire .. . p hysical faciliti e s, equipme nt and 

all )the r d e vice s ne cessary to rail passenger operations." Howe ver , 

Amtra k was di r ected t o rely on the railroads for the provis i on of 

l a bor s e rv i c e s for t he actual opera t i on a nd mainte nance o f t rains. 

To allow Amt rak maximum fl exibility, Se ctio n 3 06 exe mp t e d the 

Corporation from ICC jurisdiction o ver its route s , fares, a bando nmen ts, 

d !1d service s . Amt rak was also granted immunity from S tate law,; 

apply ing to passe nger train operations. This fr eedom from regulat i on, . 
and the attende nt proble ms of r e gula t ory lag , was f elt to be of pa r -

amount importa nce if Amtrak was to have any meaningful opportunity 

to t e st th e marke t pote ntia l of rail pa s s e nger s e r vice . 
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In ~ L tle I V, the ICC wa s granted authority to i nv es tigate 

dis putes between Am t rak and the operat i ng r ai l roads a n d to impose 

sett l ement s ba s ed on its f indings. Am t rak wa s a uthorized to expand 

i ts s ervic e s b e yond i ts basic sys tem ·'i f cons istent wi t h p rudent 

manageme nt." Und e r Sect i on 40 3 (b), Cong r e ss pe l 'mitted State a nd 

l ocal agenc i e s t o r e qu e s t Amtrak t o provi d e s e r v i ce i f those a ge n­

cie s we r e willing to cove r a IIrea30nabl e portion" of the d e fic it 

(de fin e d as no t l e ss than 66 . 6 perc e nt). Amtra k c o uld not d i s con­

tinue a ny basic s y stem s e r v i ce befo r e July 1, 197 3 . Af t e r that 

time , if Amtrak f e lt it ne cessary to discontinue any pa rt o f t he 

basic syste m, it could proceed unde r Section l3(a) of the Inte rstate 

Commerce Act. The remainder of Title IV dealt with employee pro­

tection agreements. 

Ti tIes " , VI and VII concerned the financing of the new 

organization . A financial advisory panel was establishe d unde r 

Title V to advise Amtrak on increasing corporate capitalization. 

Title VI authori zed the appropriation of $40 millio n in Fe deral grants 

to be used for corporate start up costs, an improve d reservations 

system, advertising, maintenance of rolling stock, r e s e a r ch and d e ­

velopment, and impro vement in fixed facilitie s. In addition to the 

grants, Congress approved loan guarantees. The amount of loans out­

standing at anyone time was not to e xceed $100 millio n. Title VII 

entitled the railroads which joine d Amtrak to guarant.eed loans ;.f 

the Secret~ry of Transportation found that the railroads need e d the m 

to carry out th,~ir responsibilities under the act. The s e loans we r e 

not to exceed $200 million outsta nding . 
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Title VIII and IX contained provisions relating to 

a uditing and reporting the Corporation's financial condition to the 

Comptroller Ge neral. Amendments to the Interna l Revenue Code were 

included to allow tax deductions for railroa d payments to Amtrak. 

Public Role in Amtrak 

Although it is always difficult to disc~rn congressional 

intellt, the legislation appears to initiate an experiment to deter-

mine the role of intercity rail passenger service in f ulfilling 

national transportat ion goals. The act declares that Amtrak is 

neither an agency of the U. S. Government nor a vehicle for bring-

ing abou t nationalization of rail passenger service. The act estab­

lishes Amtrak's monopoly position as the sole rail passenger carry-

i:1g authority in the markets it serves, although the organization is 

without signif i cant monopoly power because the relevant market is inte r­

ci ty passenger tra.nsport service in general. This grant of monopoly 

position traces not to industry cost characteristics or to market 

peculiarities, but rather to Amtrak's essentially experimental 

nature. It is for this reason, also, that the Corporation was rendered 

relatively free from detailed regulation. Finally, the provision 

that it be a "for profit" corporation and not aU . S. agenc~' was 

included, at least in part, to free Amtrak from civil service require ­

ments in meeting its staffing needs. 7/ Again, the need for flexib i lity 

on the part of the experimenter was stressed. 

However, the governmental role in the affa i rs of Amtrak wa s 

large. Above and b eyond providing the financing the Fede'ral 

Government was involved in th e f ollowing ways: 
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: I '1'1,,' " rt,; ,;Luent appoi n ts a miljority of the lJoaru of Directors; 

en the absence of conuno n stockho ld e r r epr e sentatives, the 

i mpoLtance of this appointed majority is substantially 

mag nifi ed . 

2) Amt r ak is r equ i red to submit reports to both the executive 

and legislative cranche s. 

3) The Federal government retains the right to inve stigate 

the financia l affairs of the Corporation to ascertain 

whe ther or not the public's monies are being prudently 

managed. 

4 ) The General Acr.c..unting Office conducts periodic audits 

of the Corporation. 

s) The Department of Transportation (DOT) annually reviews 

Amtrak ' s activities and submits reconunendations to the Congress 

6) The ICC mediates dis?utes between Amtrak and the cooperating 

railroads and must approve any discontinuance of passenger 

trains. 

Amtrak's Ohjectives 

Although Congress specified several national transportation 

goals which Amtrak was expected to help fulfill, no specific objectives 

were set forth for the Corporation. The goals outlined were neither 

prioritized nor consistent. The goal that the Corporation operate 

on a "for profit" basis, for exampl.e, was seemingly inconsistent with 

the goal that Amtrak contribute to the fulfillment of social goals 

such as air pollution reduction and energy conservation. Even where 

goals were consistent, r e source limitations pre cluded serious attempts 

at addressing all of them simultaneously. Congress also failed to 
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provide Amtrak ade q uate di r ec t ion in te rms of e stabli s hing priori­

ties a nd d e v e l opi ng pol icies and p r og rams des igned to mee t nationa l 

trans portation goa ls . 

The Secre t ary of Tra nsportat10n i n his fina l system plan ~/ 

outl i ned the c rite r ia fo r t he inc lusio n of c i t y - pai r s in the in it i a l 

ba sic system. The following is a brie f summa ry o f the crite ria : 

1) The nat i on's total transportation ne eds, i ncluding the 

ava ilability of alternative modes and e xi s t i ng t rave l 

pa tterns , must be considered. 

2 ) Anticipate d d e mand for rail passe nger service must b e 

substantial. 

3) The costs of offering the service must be competitive 

with those occuring in other modes. 

4) The endpoint cities selected must form part of an inte­

grated national rail passenger network. 

S) The endpoint cities should be Standard 11etropolita n Statistical 

Are a s (SMSA's) of at least one million people. 

6) The service along the route should not be so unprofitable 

that it imposes an undue burden o n t he Corporation. 

7) The poin ts selected should enable Amtrak to expand service , 

if d e s i red. 

8) The points selected should not have he avy capital cost 

r e quirements associated with them. 

The s e criteria seem eminently reasonable and provide the 

necessary guidelines for establishing the basic system. Howeve r, 

it should be noted that they emphasize different considerations from 

those contained in the statute. The Se cre tary of Tra nspor tation was 
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concerned that A'Tl'trak be operated in an economically efficier.t 

manner. Several route criteria specifically preclude the Corporation 

from undertaking services that would produce large deficits. On 

the other hand, no mention is made of social or environmental ob-

jectives. 

Amtrak itself was unsure of which goals to pursue . ~I There 

was, however, no sho rtage of advisors to t he fledgling Corporation. 

Some , like Anthony Haswe ll, of the National Association of Railroad 

Passengers, believed rail passe nger service to be a public nece ssity 

that must be provided as part of a balanced transportation network. 101 

Haswell and his group pressed for more services than were 

provided for in the initial basic system. Others belie ved that 

Amtrak's role should be to preside over the orderly cessation of 

inte rcity railroad passenger services. 

Amtrak commissioned a study to provide t he Corporation with 

alte rnative objectives. That report submitted to Amtrak six possible 

cate gories ~F public interest goals that ra i l passenger service 

might fulfill. 11/ These were: 

1) Provision of needed intercity passenger t ransportation 
service; 

2) Provision of s ervice with desirable attribute s; 

3) Ope ration of Amtrak a s a self-sustaining, prof it-making 
e nterprise ; 

4) Optimal utilization of scarce economic resources ; 

5) Minimization of e nvironmental impact; 

6) Contribution to othe r desirable natio na l goals (e .g . 
National Defe nse, interconne ction of regions, etc.). 

The s e goal s we r e eva luated in terms of desirability to the 

publ ic and Amtrak 's potential for attaining them. The report 
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conclude d that Amtrak's potential for achieving the last two goals 

would be unclear or insignificant in all marke ts regardl e ss of the 

time dimension involved. Except for "provision of service , .• ith 

desirable attributes," it appeared unlikely that long-distance 

trains would contribute greatly to the remaining goals. According 

to this r e port , Amtrak's goal should be to upgrade the quality of 

rail service in those short-haul corridor markets where the need for 

the s e rvice was a~ready evident. 12/ 

Amtrak e ngaged Louis Harris and Associates to u~~over the 

public's view. The Harris organization, after "-'lalyzing the resul ts 

0f a public o pinion poll, suggested that. Amtrak establish the. 

objective of doubling its market share in the "greater than 100 

mile" travel catego ry • .!l/ Harris, therefore, offered a specific 

objective for .~trak. 

Because of the abundance of source s offering advice and 

direction, Amtrak manageraent was unclear as to which goals should 

take precedence, what reasonable objectives could be set, and what 

actio,s could be undertaken to fulfill its ill-defined purpose. 

The Corporation decided to move on sev~raJ fronts simultaneously in 

an attempt to satisfy as many of the pub lic transport goals as 

possible. Unfortunately, a combination of resource constraints and 

the underlying conflic t among several of the goals made meaningful 

progress difficult on all fronts. The DOT's concern that the deficit 

be minimizec! and that the system operate efficiently within the 

guidelines set forth by the Secretary conflicted with the Congression­

al concern that Amtrak serve societa l goals . Further, because 

the net social be nefits that might flow from the provision of inter-
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city rail pass&nger service had never been quantified, it was 

impossible to gauge Amtrak's success in contributing to the general 

welfare and overall efficiency in the transport sdctor. 

It appeared that the legislat i on was deficient in several 

areas . These included: 

1) An unrealistically low level of initial funding, consid-

ering the magnitude of the p~oject to be undert~ken; 

2) A fail ure to adeq uately specify corporate objectives, 

either in short or long-run terms; and 

3 ) A requirement for AmtraK to report to and be monitored 

by seve r a l agencies with widely varying priorities. 

Subseq uent legislation tried to clarify congressional intent, 

p r ovide more realistic fu nding, and narrow the authority of non-

congressional agencies over the activities of the Corporation 

Amendments of June 22, 1972 to the Rail Passenger Act of 1970 
(P.L. 92 316) 

Congressional dissatisfaction with the speed and direction of 

the Amtrak program was made evident in the June 1972 amendment to 

the original act. The amendment's first order of business was to 

c ut the salary of Amtrak ' s President, Roger Lewis, from $125,000 to 

$60,000. Congress felt that Amtrak was acting too conservat ive-

ly in its efforts to resuscitate pas".:nger t rain servi ces, r equ ir.ed 

Af!!trak to : 

1) "Insofar as prz.c ticable .. . directly operate and 

control all aspe cts of its rail passe nge r s ervice; " 

2) Increase r evenues by expanding mail and express services; 

3) Expand the ne twork where marketing analysis or other 

available information indicated that experime ntal service 

would be justi f i e ; 
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4) Begin developing international services to Mexico and 

Canada . 

In this act, Congress clearly indicated that it desired an 

expansion in the Amtrak route net.!ork and that it wanted Amtrak to 

take over, as fully a nd comp lete ly as possible, the provision of 

intercity passenger trai" services. Because the original relationship 

between Amtrak and the oper~ting railroads left Amtrak with too little 

control over service , Congres s gave Amtrak more con-

trol over train operations . In addition, Section 403(a) was changed 

to r emove the Secretary of Transportation as the final authority 

in determining route expansion. DOT's goals and consid e rations were 

subordinated to those of the Congre ss. 

Besides providing Amtrak with more d irection , the amendment 

of ]972 also : 

1) I ncreased loan guarantees to t he Corporation from $100 

to $200 million; 

2 ) Provided $2 million for international service; 

3; Increased Federal grant authorization from $40 million 

to $225 million; 

4) Amended Section 402 to direct the ICC to compel railroads 

to make track s available to Amtrak in emergency situat ions; 

5) Expanded Amtrak's freedom in staffing, and specified 

that th e Corporation was not requlred to rehire all former 

railrc~d employees as it took ove r passenger operations . 

Thus, th e 19 72 amendment inc reased Amtr.:lk's fre edom and ab i lity 

to experiment a nd simultaneously provided Amtrak with a clearer under­

s tanding of congressional intent. Howe ver, ambiguities and conflicts 
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between Amtrak's "for profit" st=J. ::us and its "public interest" 

goals persisted. 

Amtrak Improvement Act of 1973 (P.L. 93-146) 

In 1973, Congress again provided the Corporation .. ith increased 

powers and flexibility. The 1973 amendment contained the fol lowing: 

1) An implied proscription on auto- ferry opera tions was 

removed by amending Section 102(5). Along with the 

addition of Section 306(h) , this permitted Amtr~k to 

engage in auto- ferry operations . This was done in response 

to a refusal by the Southern Pacific to carry autos on its 

passenger trains , citing a California statute that for­

bade such carriage. The 1973 amendment overruled such 

restrictive state laws. However, Congress sanctioned the 

right of Auto-Train (a private firm offering passenger and 

auto service in very limited markets) to compete against 

Amtrak in this carriage. Amtrak's monopoly position .. as 

thereby compromised in the first challenge to it. 

2) The size of Amtrak's Board of Directors was increased from 

15 to 17 members. Congress specified that no more than 

five of the nine Presidential appointees ma y belong to the 

same political party , and that three of these must be 

consumer representatives. The amendment also precluded 

the Presidential appointment of any individual .. ith " any 

direct or indirect financial or employment relationship 

with any railroad nor ... with any person employed in the 
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transportation of passengers in competition with the 

Corporation." Amtrak's original Board of Directors con­

tained a bus company e xecutive. 

3) Amtrak was vested with the power of eminent domain fo r 

acquiring rights-of-way, land, or other ~roperty, except 

properti e s of railroads. 

4) The ICC was directed to place major emphasis on the service 

qua lity provided by railroads to Amtrak in determining any 

cOlnpe nsat i.on to the carriers in exc ess of increme ntal costs. 

5\ The need for priority of passenger trains over freight 

trains traveling on the same track was re-emphasized. 

6) The Se cretary of Transportation was given the authority to 

invalidate railroad-proposed speed restriction'3 on Amtrak 

trains when accelerated speeds were safe and practical. 

7) Amtrak was directed to "initiate not less than one experi­

mental route each year," and to operate such routes at least 

two years. 

8) The date af ter which Amtrak could discontinue any part of 

t.he basic system was extended to July 1, 1974. 

9) Amtrak was directed to ensure that service would be available 

to the elderly and handicapped. 

10) Federal grant authorizations were increased from 5225 mi llion 

to $334 million. The amount of guaranteed loans to be out­

standing at anyone time was also increased from $200 to 

$500 million. 

11) Section 105(e) r e lating to the general power~ of the 

Corporation was expanded and made more detailed . Amtrak was 
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autho ri zed to : 

a ) Establish an improved reservations system and 

advertising ; 

b) Se rvice , maintain, repair and rehabilitate 7ailroad 

passenger equipment ; 

c) Conduct research and demonst ration proq~~",~ '0 develop 

new rail passenger services; 

d) Develop and demonstrate improved rolling stc,,;; ; 

e) Establish and maintain essential fixed f a cilities; 

f) Purchase or lease railroad rollipg stock; 

g) Develop and operate international, intercity rail . 

passenger service b e tween the U. S. and Mexico and 

Canada (such services were to be include,' in the 

basic system) ; 

h) Carry out other corporate pur~oses . 

With this act it became apparent that Amtrak was not experimental; 

its role was to develop , improve,and expand the inte rcity rail passen­

ger network. The goa ls of increasing traveler choice and providing 

servi:::e for social needs began to 1:ake clear precedence over other 

transport goals. The goals of economic efficiency and financial 

stability appeare d to be secondary . 

It should be pointed out that the House and the Sena~e initially 

we re not in complete agreement over the size of the financial commit­

ment . The House version of the bill authorized o nly $250 million in 

guaranteed loans, while the Se nate had allowed for a larger amount 

of Fede ral grants than finally appropriat ed . In general, the House 

has taken a more conservative and cautious stance on Amtrak t~an the 

Sena t e o Dissent ove r the size of Amt rak deficits has also bee n more 

vocal in the HOuse. 
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Amtrak Improve ment Act of 1974 (P . L. 93-496) 

The 1974 amendme n t did not institute many significant change:;, 

but its provisions buttress the contention that Amtrak had become a 

permanent fixture in the transportation environment. This can be 

seen by ev amining some o f the provisions of t h e 1974 amendmen t . 

1 ) Federal grants t o Amtrak were incr eased by $200 mil l ion 

to tota l $534 mi ll i o n . The maximum a mo unt of ou t s tanding 

gua r an t eed l o a ns was i nc r ea s e d by $4 00 mil lion to $900 

million. 

2 ) Sec t ion 3 05 was ame nded t o dire ct APltrak "to the max imum 

extent p r a cticab l e , directly p e rform all mainte nance, 

r e habilitation, repair and refurbishme nt of all rail 

passe nger e quipme nt." The railroads prese ntly p e rforming 

s uch tasks were admoni she d to perform such services in t he 

meantime as e xpe ditiously as possible. (The Se nate ve r sion 

r equi red railroads to place pr i ority on passe nge r car 

r e furbishment· ) 

3) Se c t ion 403(b) was ame nded to permi t Amtrak to expand 

service at the reques t of State, r e gional, or local age ncies 

provi ded that. the age ncy "agrees to r eimburse the Corpora­

tion for 66-2/ 3 pe r cent.um of solely relate d costs and 

associate d cap ital costs of such service, including interest 

on pas s e nge r e quipme nt, l e ss reve n'les attributable to such 

s e r vice." The original l egislation r e quire d t ha t the 

a gency involve d pay at least two-thirds of all losse s 

a tt r i butab l e to the s ervi ce . Amtrak had indi cate d tha t 

futur e s e rvic e expansion might require a 100 p e rcent contri­

bution . Cong r e ss found this unacce ptable , e spe cia lly in 
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light of the States ' development of rail plans that 

provided for more intercity pas s enger train services . 

Congress felt that s uch State activity should be encouraged. 

4 ) The Secretary o f Transpo rtat i on was directed to "give 

prior i t y to experimental r oute s designed to extend intercity 

rail pass e nger serv i c e t o the ma jor po p u lation centers o f 

eac h of 'the contig uous 48 St a t es wh i ch do not have such 

s e r vic e ." 

5) The d a t e af t e r which Amtra k may proce ed to d i scontinue a ny 

pa r t o f t he basic system was ex t e nded un t il July 2 , 1975. 

6) The High Spee d Ground Transportation Act (49 U. S . C. 1631 

et seq.) was amended to require the Secretary of Transpor-

tat i on to undertake a study of the feasibil i ty o f High 

spe e d Ground Transportation between the cities o f Tijua na, 

Mexico, and Vancouver, Canada over Amtrak's West Coast routes. 

Especially noteworthy in the 1974 amendment was the f irst d i rect 

r e ference to Amtrak's potentia l contribution to solving ene rgy and 

environmental problems. In ref~rence to the feasibility study of 

High Speed Ground Transportation in the West, Cong r e ss directed the 

Sectetary to consider cost of implementation, a vailabi l i ty of other 

mode s, impact on popu~ation distribution, plus energy a nd e nvironmental 

impacts. The energy and environmental directives are highly i llumin-

ating ; 

The Se cretary shall cunsider . • . the env ironme ntal 
impact of such a system, including the futur e e nvironmental 
impact from air and othe r transportation mr d e s if such a 
system is not established . . . t he efficiency o f energy 
utilizat10n ? nd 1mpact on energy resources of such a system, 
i nclud i ng the future impact of existing transportation on 
e~ergy resource if such a system is established. 
LEmphasis added~1 lil 
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This part icular phrasing s ugges ts the be li e f that inte rci t y 

rail passe ng e r s e rv i ce can alle viate e nvironme ntal and e ne rgy p roble ms . 

Congres s had moved close r to the position that Amtrak ' s soc i a l 

contribu t ion s o utwe ighe d e conomic conside rations . The d e ve loping 

policy e mp ha s i ze d service e x pa nsion a nd u pgrad i ng rathe r than e x per ­

i me ntation . Al thoug h Amtra k riders hip fig u r e s a nd r evenues provide d 

l itt l e e vide nce of ove rwhelmi ng d emand f or i n t e r city passe nger tra i. n 

s e r v i c e , it appears Congre ss be lieved tha t substantially impr o v e d 

s e rv ices wo u ld diver t many trave l e r s from more e nergy in t ensive 

a nd e nvironmental ly debilit~ting mod e s. 

Am t r ak Imp r oveme n t Act of 1 975 (P . L. 94- 2 5) 

Re l a tive ly l ittle change was i ncorpo rated in the 1 975 a me ndment . 

Its ke y pr ovis ion s we r e : 

I} The a llowa ble salary fer Amtrak ' s P r e side nt wa s increa s ed 

to $8 5 , 000 per annum. (This change had been p ropose d i n 

the Se na t e version of the 197 4 a me ndme nt, but was e limina t ed 

in the fina l confere nce report); 

2} Fe d eral gran ts through fiscal y e ar 1975 we r e inc rea s e d t o 

$597 . 3 mi llion and $1 . 118 billion was prov ided for op e a ti ng 

and c apita l expenditure s t h rough October 1, 1977. Of this 

latte r amount, not more t ha n $62 million was t o be us e d f o r 

403 (b} s e rvice s , $245 million was r e s e rve d for c apital 

e xp e n ses f or t he ba si c syste m, a nd the r e ma inde r wa s f o r 

bas i c s ys t em operating expe nse s ; 

3} The earlie st date fo r discont i nuanc e of basic s ys tem s e r vice 

wa s e x t e nd e d t o October I , 1976 . Amtra k was charged - to 

" study , d e v e l op a nd s ubmit to the Se c_ e t a ry of the Departme n t 
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of Transportation, to the Commission, and to the Congress 

an initial proposal setting forth criteria and procedures 

under which the Corporation would be authorized to add or 

discontinue routes and sl!rvices." 15/ In establishing 

these criteria and procedures Amtrak was to consider the 

economic impacts on the Corporation and on the nation, the 

effec c s on revenues and costs, and the availability of 

alternative modes. Once such criteria and methods were 

adopted and approved by Congress, Amtrak was allowed to 

add and delete trains, notwithstanding the provisions of 

Section 13 (a) of the I r :erstate Commerce Act . 

The 1975 act served principally to increase the 

monetary commitment to the Corporation, and to establish procedures 

to evaluate the Amtrak route network. In the House version of the 

act, Congress a cknowl edged the wisdom of the original legislation. 

The House pointed to the energy efficiency of rail transport 

and noted that rail ranks only behind barges in fuel efficiency. 

Unfortunately, what may be true in the freight area may not nece­

ssarily be true of passenger transportation. 

Railroad Revitalization and Regulatory Reform Act of 1976 (P.L. 94-210) 

High-speed Metroliner service in the New York-Washington segment 

..:.f the Northeast Corridor, originally sponsored by the Department of 

Transportation, came under Amtrak's authority in 1971. As with all 

other Amtrak routes, service was provided by the operating railroad-­

in this case, the Penn Central. The subsequent bankruptcy of that 

carrier, and the creation of Conrail as an all-freight railroad, 

required changes in passenger service in the Northeast Corridor. 
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The 4 R Ac t of 1976 , especial l y Ti tl e VII , made the ne c e s s ary 

change s in the Passenger Service Act and other relevant legislation 

to e ffect the s e change s . The 4R Act authorized Amtrak to: 

1) Acquire any real or personal property necessary for 

high-speed rail services in the Northeast Corridor; 

2) Provide f or operation and maintenance of freight, 

intercity passenger, and commuter service. Freight 

and commute r service were to b e provided by compensa­

tory contract with the responsible carriers; 

3) Improve rights-of-way in the corridor , 

4) Acqui re, construct, improve,and install p assenger 

stations, communications, electric power and other 

needed facilities and equipment; and 

5) Secure trackage rights for freight and commuter service s 

over the rights-of-way acquired under this Title. 

Cross-subsidization among intercity commuter and freight 

s e rvices was prohibited. 

Amtrak, therefore , assumed control over the passenge r-carrying 

trackage and properties i n the Northeast Corridor, and the first 

time Amtrak was given complete control over service . The 

authorization f or Amtrak to operate commutat ion a nd rail freight 

service, under contract, represents a major d e parture from previous 

policy. 

The 4R Act set up a panel t o r eso lve disDute s between Amt r ak , 

the railroads, and go vernme ntal agencies in all dreas except those 

regulated by the ICC. 
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Section 703 of the act called for Amtrak to achieve the 

following in the Northeast Corridor Improvement Project: 

1) Within 5 years, travel time between Boston and New 

York was to be reduced to 3 hours 40 minutes, and 

between New York and Wa shington to 2 hours 40 minutes. 

This represents a retreat from an earlier target of 

3 hours and 2 1/2 hours, respectively. However, 

Congress r e quired the Secretary to report in 2 years on 

the practicality of establishing the faster service. 

2) Improvements were to be made to non-operational portions 

of stations and related facilities used in i ntercity 

passenger service. Fifty percent of the cost of such 

improvements are to be borne by State, local or regional 

agencies, but the Secretary of Transportation may fund 

entirely any safety-rela~~d improvement. 

3) The facilities on all other main line routes were to 

be improved to insure compatibility with high-speed 

service. 

4) Improvements undertaken were to be compatiMle with 

additional improvements in service levels dnd should 

produce the maximum b e nefit in terms of hiring persons 

pre s en tly une~ployed. 

Here Congress provided Amtrakwith a set of goals and specific 

objectives , ·as opposed to the vague generalizations contained in 

earlier. legislation. Congress had developed a clearer idea of what 

it expec t ed Amtrak to accomolish in the Northeast Corridor than it had 

attained for the r est of the Amtrak r ou t.e netv!ork . 

24 



The funding requirements were large . Congress authorized: 

l} $1 . 6 billion to achieve the travel-time recuctions 

(the Senate initially approved $2.4 billion); 

2} $150 mi ll i on to upgrade stations; 

3 } $10 million for non-recurring Amtrak start-up costs; 

4} $85 mil lion to acquire c o rridor prope rti e s; 

5} $65 0,0 00 for mobile radio frequencies for high-speed 

train radio-telephone s ervic e ; 

6} $20 million for acquiring and improving non-corridor 

properties ; and 

7} $25 mill.i.on for emergency mainte nance. 

Finally, the 4R Act amend e d the Rai l Passenger Service Act 

t o conform to the new r equirements. Section 402(a} was altered to 

allow for the carriage of freight and the provi s ion of commuter 

s e rvices. Se ction 403(b} was amended to allow Amtrak to prov ide 

r e que s ted s e rvices if the State, regional, or local agency reimburse d 

the Corporation for 50 p e rce nt of total operating losses and associated 

capital costs. This was a reduction from the two-thirds reimburse ­

ment required by the 1974 amendment. Further, Amtrak was r e leased 

from the requirements of Section 361 of the Public Health Services 

Act (40 U.S .C. 264). (Amtrak had been in violation o~ FDA standards f o r 

food service a nd toile t facilities .) 

The changes brought about by the 4R Ac t were borne of ne c e ss i ty 

due to the bankruptcy of the Penn Ce ntral. Mar.y had argue d that 

allowing Amtrak such complete control over service provision was the 

s i n e ~ non for success of the Amtrak expe riment. Indeed, Cong r e ss 

had already been moving in this direction, as is e v ident f rom the 
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preceding amendments. The policy o f giving Amtrak control over its 

ope rations was now realized , at le~st in the Northeast Corridor. 

Rai l Trans portation Improvement Act of 1976 (P.L . 94-555 ) 

Title I comprises the Amtrak Improvement Act of lq76 and its 

provisions are of p rimary inte rest for this report. It contained 

the followi ng : 

1) Operating grants for the basic s ystem and 

operating and capital grants for 403(b) s er­

v ice were not to exceed $350 million for fiscal 

year 1976; $105 million for the transition fiscal period 

to September 30, 1976; $430 million for fiscal year 

1977; and $470 million for fiscal year 1978. 

2) Grants for capita l acquisition for the basic system 

were not to exceed $395 million over the same period. 

3) Congress appropriated $143 million to cover operating 

expenses incurred through assum ·.ng Northeast Corridor 

service as mandated in the 4R Act. 

4) Congre ss provided for gradual r etirement of outstanding 

obligations. 

5) Food and Drug Administration jurisdiction was re-estab­

lished over food services, but the legislation continued 

to ~xclude Amtrak from meeting waste disposal require ­

me nts. 

6) The Cr.rporation was e ncouraged to establish through 

routes and joint fares with other common carriers, 

i.e., bus companies. 
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7) The basis for state contributions for 403(b) s e rvice 

was changed from "50 percent of operating losses" back 

to 66 2/3 pe rc e nt of "so l e ly r e late d expenses. " Co ngress 

had introd uced the " 50 pe rce n t " formula in the 4 R Act to 

en c ourage sta t es to introduc e more Amtrak service. How­

e v e r, that formulat ion resulted in an inc rease in state 

c ontributions ' because Amtrak's method of ca l culating 

ope rating losses nulli f i ed the reduced percentage. Re­

turning to the solely related eXFense basis r educed 

the actual State share, and bro'~ght the Federal share 

for 403(b) expenses more in line with the Federal con­

tribution for non-interstate highway costs (70 percent 

Fe d e ral and 30 p e rcent non-Federal). 

The congress i ona l commitme nt to expanded Amtrak services is 

stressed both in the fund i ng authorization and in the change s in 

403(r.i. The directive to study the feasibility of through routes and 

joint fares with other common carriers of passengers is in line with 

t he transport goal of increasing travele r choice . Yet, the most 

interesting aspect of the 1976 Amtrak Improvement Act may be a s ection 

t hat was in the Se nate versio n but wa s dropped in conference. That 

section r e moved the clause that describes Amtrak as a "for prof it " 

corpora tio n and d e scribed Amtrak ' s ro l e as one of p.'Cov id i ng serv ice 

when public b e nefits excee d public cos t s. The Senate bill argued that 

DOT, the Ge ne ral Account ing Off i "", a nd I\mt ra k all agreed tha t there was 

little like l i hood the Corporation " '0111" "ver turn a profit ; railroad 

passenger service opcra te~ at a loss almos t pve r ywhere i n the wor ld . 

16/ Although t h is c han(fe d id not. survivC' j o int con~erence committec 
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del iuerations , it does present further evidence that the Congress 

views l\mtrak as a vehicle for accomplishing social goals rather than 

narrowly defined eeonohlic ones. 17/ 

ANTRAK AND NATIONAL TRANSPORTATION POLICY 

Analysis of the legislation allows us to draw seve ral conclu­

sions a $ to the key el e me nts of public transportation policy regarding 

Amtrak . The l egis lation results in policies designed tr accomplish 

r,ational transportation goals and obj e ctives. These policies 

mandate courses of action to be carried out by the Corporation to 

ach ieve the ultimate e nds. The policies may be identified as follows: 

1) Expand the Amtrak route network. This policy is 

articulated through the changes in Section 403(b) 

legislation and the admonition to provide service to 

at least one major population center in each of the 48 

contiguous states. 

2) Upgrade the quality of service. Much legislative action 

has directed Amtrak to improve s e rvice quality, or has 

attempted to coerce the railroads operating Amtrak trains 

to improve their performance. In addition, the ICC and 

DOT have playe d a role in monitoring Amtrak service 

quality. 18/ The congressional appropriation for the 

development of High Speed Rail Se rvice in the Northe ast, 

and to study the feasibility of such s ervice on the West 

Coa st, provides cont inuing evidence that iMproved in~er­

city rail passenger service is public F~licy. If s e rvice 

experimentation remains a policy, the purpose of t he 
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expe~iment ha s changed . It i s not des igned t o test 

the marke t f or the s e rvice, but rather t o fi nd alte rnate 

ways to p rovide s erv i c e . 

AMTRAK PROGRAMS 

Al t hough Amtrak i s not legally an age ncy of the U. S. gove r nme n t , 

its dependence on the gove rnme nt for funding and the nature of its 

mission cau s es it to behave like one. Its policies and programs 

are t he corporate manifestation of congressional policy, as i nte r­

pre ted by its administrators. 

Labor Force 

In Amtrak's early days it exercised little direct control ove r 

train or ancillary operations. The employees were railroad employees; 

all train servicing was undertaken in railroad shops; all anc i llary 

operations were perfcrmed by the railroads and terminal companies 

under contract to Amtrak. Amtrak began to take over reservatiuns and 

i nformation functions in the fall of 1971 and to consolidate com­

missary operations in early 1972. 19/ Until these takeovers took 

place, Amtrak had little authority over the activities of its p e rson­

lIel. ~/ Because they did not work directly for Amtrak, there we r e 

no cle ar line s of authority and responsibility. Amtrak move d 

cautiously a t first, because it did no t wish to absorb all e xist ing 

railroad passenger service employees. Some had d e v e loped unsuitab l e 

attiLndes and work habits o ver the long p e riod of private railroad 

neglect. In addition, railroad employee job functions were in f l e x i b l e , 

gove rne d by agreements be twe en the operating railroads and ra-il labo r 

union. Amtrak now employs over 10,000 workers dire ctly and this 

29 



number will increase to nearly 20,000 as the Corporation assumes 

direct control over the Northeast Corridor. 21 / 

Amtrak chose not t(, absorb certain operating employees into 

its labor force. Engineers and conductors work for the railroads 

rather than for Amtrak. If these employees worked for Amtrak, the 

Corpordtion would incur significant dead-heading expense. In­

stead, they can operate a passenger train from city A to city B 

and work back to A on a freight ~rain. There are just not enough 

passe nge r trains to enable these workers to operate a passenger 

train in both directions. The rates of pay and work rules estab­

lished for these workers are determined by negot!ation between the 

railroads and the railway brotherhoods. Some have charged that 

labor costs are higher than they need be, and that restrictiv e 

work rules hinder productivity and raise operating costs. Freight 

traffic might be able to bear these inefficiencies, but they might 

constitute a real burden on passenger traffic. Obviously, because 

Amtrak f oots the bill for passenger train work, the railroads have 

little incentive to bargain strongly over labor agreements . 

However, it is doubtful that these operating ineff iciencies re­

present a significant drag on Amtrak operations. 

Amtrak has consictently expressed the desire to upgrade rail 

passe nger s e rvice job functions and improve employee morale. The 

Corporat i on's p r e sent Manpower Plan contains provisions for manage ­

ment deve lopment, employee development, management t r aining, 

counse ling a nd job e nrichment. 22/ Amtrak labor policies are 

designed to improve service to the traveling public and to eradicate 

the negative image of p ass e nger service employees tha t develop~d 

over the period of railroad neglect . 
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Rail passenger train work has lonq been an impor tant area of 

minority employment. As the passenger train s ystem c~ntracted , 

minor ity employn,ent was especially hard hit. Today, unemploy:nent 

among minority groups runs twice the national average . Revital ­

iza tion of passenger service , a nd upgrading the Northeast 

Corridor specifically, might positively impact minority group 

unemployment. 

Commissarv Ope r ations 

Amtrak inhe rited an antiquated, overlapping, and ~egmented 

s ystem fo r the se~vicing of dining car operations. 23/ In pre-Amtrak 

days each r?-ilroad operated its own f acilities, and qual ity varied 

wide l y . One of the Corporation's earliest policies was to consolida t e 

these facilities in order to save money and standardize the on-board 

food product. Although Amtrak has now completed its commissary take ­

overs, the facilities are old and fail to meet current sanitation 

standards . Affitrak has had to rely on caterers. 3i/ The Corporation 

is now embarking on a major program to upgrade i ts train provision­

ing centers so that such functions may be performed "in house'· dt 

s ubstantia l sQv ~n3s. 

Mechanical and Maintenance Facilitie s 

Mai nte nance a nd repair wo r k on Amtrak's locomotive and car 

fleet was originally performed i n railroad shops. Amtra k reimbursed 

the railroads for yard space, labor costs, and use of f aci l ities o n 
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a cost - p l us bas is . Amtrak lacked contro l o ver the work perfor~ed, 

25/ a :1 d there wa s no incentive for the railroads to hold down 

costs, or to g i ve priority to Amtrak's needs. This arrangemer.t 

prove d unsat isfacto ry from the outse t, and Amtrak, acting under 

congressio nal dire ctive , began to take over and operate its own 

mechanica l work f a cilities . 

Curre ntly , Amtrak has acquired or established facilities 

to handle 50 pe rce nt of its periodic car main t enance and 35 percent 

of car overha uls. The program will lead to Amtrak 's eventually 

pr.rforr.ling 100 pe rcent of such tasks . Amtrak is now consolidat­

ing four car repair facilities in Chicago into a single year. 

This $30 mill i on investment will generate annual sav ings of $7.5 

million. Locomotive overhaul and maintenance continues to be 

performed on contract, but Amtrak's acquisitio n of Northeast 

Corridor facilities, and the building of other f acilities, will 

give the Corporation control over this costly and important 

aspect of ope rations in a new years. 26/ 

Equipment Acquisition 

In the fall of 1971 Amtrak purchased opera ting equipment from 

the railroads. Oie Rels and passenger cars averaged nearly 20 years 

of age , and some were as old as 34 years. None of the electric 

locomotive s was l e ss than 29 years old. If it is r e c ugnized that 

the average s e rvice life o ~ l o comotives and rolling stock is 15 to 
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20 years under the best conditions, ~/ and that t he railroads had 

engaged jn a policy of deferred maintenance, e specially in passenger 

operations , it is obvious that the operating equipment did not meet 

the congressional goa l to provide modern , efficient service. ~/ 

Notwithstanding these observations , early corporate poli c y was to 

rebuild and refurbish the aged fleet rather than purc hase all new 

equipment . The i nitial fund ing levels were inadequate to e mbark on 

a major equ ipment acquisition program. The initial po l icy of 

r efurbishment proved to be less than successful. ~/ The redone 

cars looked nice but we r e subject to repeated breakdowns and air 

climate control failures. 

In 197] , Amtrak began to add new locomotives a nd car s to its 

fleet. By the e nd of 1977, Amtrak planne d to have virtually all 

shotot- and interme diate-distance routes served by new Amfleet cars 

or Turboliner equipme nt. The Corporate Pi an calls for the i ntroduc­

tion of new bi-level cars during fiscal years 1977 and 1978 for long­

distance routes op e rat i ng west of the Mississippi River . Long­

dista nce routes in the Northeast and Southeast will be without new 

equipment, but as the replacement program proceeds in other reg ions, 

the best available rolling stock will go to these areas . The 

Corporation will acquire long-d ista nce, low l e vel cars during the 

fiscal 1978-1981 period a nd three different kinds of self- contained 

train sets, including lig ht rail cars wh ich are better designed 

to take curve s at high speeds . The equipment plan wi ll allow Amtrak 

to increase available sea t -miles by 17.9 percent, while r e ducing 

the number of cars in s ervic e by 14 . 6 percent. This will standardize 
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t he fleet , r educe non- revenue space, and reduce energy con­

sumpt ion . lQI 

Currp.ntly , two-thirds of Amtrak's diesel fleet of 305 units is 

l es s tha n five y e ars old. Twenty-five locomotives will be added in 

FY 197 8 , and the r emaining aged power units will be phased out by 

FY .1981. Amtrak is committing $3 million to the construction of two 

promtype lightweight d iesels specifically designed for high-speed 

passenger service. 

In addition to conventional train sets, Amtrak inherited the 

Metroliner fleet operating in the Northeast Corridor. Service from 

these units has suffered in recent years, due to repeated breakdowns. 

Amtrak will begin overhauling them and will also develop a second 

gene ra t ion of Metroliner equipment for high-speed service. 

Stations and Terminal Facilities and Services 

The passenger ~tations and terminals Amtrak inherited from the 

railroads were dilapidated and out-of-date. The quality of station 

s e rvices (ticketing, reservations, baggage handling, and information) 

varied, but nowhere was service modern or efficient. The stations 

generated high costs, and their deteriorated condition and poor 

s e rvice had cost rail passenger service much in tezms of public support. 

Amtrak began to take over and rehabilitate existing facilities, 

r ep lace those be yond salvation, assume direct supe rvisory control over 

personnel who i n teract with the public (or whose work was pr i mar i ly 

rela t e d to passenger train services ), and create a new computerized 

r e servation, information, and t icketing system. Although the 

Corporation has made great strides in improving station services , 

complaints are still common. 
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Amtrak currently operates more than 500 passenger stations and 

terminal s. The average age of the se facilities e xceeds 40 years . 

An additional 30 stations are adde d each year as Amtrak expands the 

rou te sysLem. To date, mostly minor repair and refurbishment of 

stations has been undertaken, but a few have undergone extens i ve 

renovation and t e n new stations have been constructed. The Corpor-

ation plans to spend $500 million over the ' next five year s to rehabil-

itate or replace all rail passenger stations. 

Right-of-Way 

While deterioration of the rolling stock and motive power 

that Amtrak inherited from the railroads may be related to a 

deliberate policy of deferred maintenance, degeneration in the 

quality of the roadbed was caused by "'idespread financial distress 

in the ra~lroad industry. Amtrak uses the rights-of-way provided by 

the carriers, but it has little authority over the maintenance of 

the roadbed or other aspects of track conditions . The railroads are 

required to maintain the permanent way used by Amtrak at levels no 

worse than those which prevaile d in 1971. Amtrak has had to appeal 

to the ICC to ensure that even these levels are maintained. ll/ 

The Corporation maintains that track upgrading and maintenance 

should be done by the freight railroads (perhaps with government aid) 

as t.hey are the primary users of the infrastructure. However, Amtral< 

concedes that is is unlikely that the railroads will upgrade s ervice 

beyond what is necessary for thei r own operations. The recent ICC 

decision in Ex Parte 277 on trackage confirms the limited role that 

'2/ railroads can be expected to play~ 
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The Corporation is undertaking a moderate rehabilitation and 

upgrading program. Spot improvements and emerg~ncy rep~ir work will 

be done to prevent outr~ght service failures and selected track 

upgrading will be undertaken on emerging corridors. A major program 

of track improvement will commence in the Northeast Corridor whe~e 

Amtrak controls the tracks that were taken over from the Penn Central. 

Route Expansion and Level of Operation 

With the creation of Amtrak, the nationwide passenger train 

network was reduced overnight from 290 daily intercity trains operating 

over 49,500 route-miles to 180 trains serving a 21,000 mile network. 

Despite this drastic reduction in the amount of service offered, rail 

pa~senger transport still served 95 perce nt of the U.S. population 

residing in SMSAs. 

The Corporation immediately began readjusting schedules and 

service frequencies to reflect needs of the new system. However, this 

is a long, tedious process, and Amtrak schedules have already gone 

through many editions. Service in most city-pair markets 

outside the Northeast Corridor is often only one train daily in each 

direction. Further, some cities, especi~lly west of the Mississippi, 

are served only by trains operating over long-distance routes and 

receive only middle-of-the-night service. Infrequent service has 

made it impossible to match schedules with traveler preferences in 

most city-pair markets. 

In spite of shortcomings , Am t ruk has emphasized broa dening 

the route network rather than deepening it. International services, 



new 403(b) routes, and the attempt to serve major population centers 

in each state compr ise the basic components of the route- expansion 

program. 

Amtrak plans to begin discontinui:lg highly unprofitable routes 

that are not required to mee t the public convenience a nd nccessity . 

It has d e ve loped guide lines ~2/ for route e valuation and c rite ria fo r 

train deletion; howe ver, discontinuing routes r e mains a troublesome 

issue . In 1977 Am trak threat e ne d to discontinlle cArtain rO ll tcs on nn 

e me rge ncy basis, unl e ss Cong ress passed a supplemental appropriation . 

(The ~ppropriation was passed.) 

Amtrak has identifie d s evera l city-pairs a s e me rging corri dor s . 

The Corporation intends to s tudy these to a scerta i n if high frequ e ncy 

service will b e feasible in t hese corridors . 

Fares 

During the pre-Amtrak era, the fare structure was complex , 

with numerous nui sanc e cha rgeR and geog raphic di ffe r e ntials. One 

of Amtrak's first. t a sks was to r e move fare dj fferenLials that ~'" r c: 

no t base d o n operati ng cost.s , standa rdize t.he level and s truc~ur e , 

and e l i minate nu isance char.ges . 

Amtra k's e xperimental nature has not been manife sted in the 

fare area. 'rhe Corporation has adop t e d excursion fa r es , family 

p lans and other prog rams Jesigned to stimulate ridcrs hip, 

but it has not trie d an aggrcss ive pricing strategy t o t e st dcmand 

e l asticity , nor has it attempted to raise f are s to cover eve n sol e ly 

r e l ated costs. Selective price reductions in severa l particularl y 

moribund markets we re usually a ccompa ni e d by he avy promotional cam-' 

paig n s , so it is hard to iso l ate the price ef f ect.li/ 

37 



In the main, fares have been adjusted to reflect increases in 

operating costs, but they generally have b e en raised by an amount 

less than the cost increase. Amtrak raised fares s~veral times 

during the first few years of operation, 35 / largely due to rising 

operating costs and the need to ration availabl e seats at peak 

travel pe riods. Amtrak now plans to adopt more peak and off-peak 

pricing mechanisms and to limit fare increases to those warranted by 

inflation. However, recent developments in the fare policies of 

competitive common carrier modes may force Amtrak to engage in a 

more aggressive pricing policy. The "super-saver" fares developed 

by the airline s and the bus companies' $50 unlimited travel (three 

days) pro~rams d~ive their rates below Amtrak's. 

The Corporation contends that its pricin'J strategy is geared 

to maximize revenues and ridership. It is difficult, however, to 

determine if eith e r is being achieved. Fares are not just and reason­

able, as these t e rms are usually defined. ~~/ Fare practices oroduce 

income redis t ribution effects, as any heavily subsidized service 

involves redistribution from non-users to users. The subsidized 

fares also make rail passenger transportation more accessible to the 

poor and those who cannot drive cars. But, given the level of Amtrak 

fares vis-a-vis those of competitive mode s. it is not c ] pa r th~t 

s uhs idizinq Am~r3k oreatly increases travel by the d i sadvR tltnoed . 

The Corporation ' s f ive year financial plan for 1977-1981 indicate s 

that IImtrak \",11 continue to lose money . Table 1.1 shows the 

Corporation's projected operating grant needs through fiscal y"a r 19S11. 

IImtra k poi nt" O ll t that in con " tant do:" 1 ' ''-' - , the subsidy wi ll , _ ;n 

fact, decline. 
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TABLE 1.1 

PROJECTED AMTRAK OPERATING GRANT REQUIREMENTS, 1977 -8 1 

Fiscal Year 
Operating Grant Requirement 

(millions) 

1977 (actual) 
197 8 
1979 
1980 
1981 

$482.6 
534 .1 
549 .1 
559.1 
566.1 

The 1977-1931 financial plan is a far better document t han its 

o r e de cepse r. which was riddl e d with assertions of e normous ridership 

increases . rJ...! The new !l lan is more rea) istic, hnt it r e ). ies o n 

t wo un testable hypothese9. First, it claims that cos tR can be kept 

down throug h the e xercise of manage ment will: seco nd, cost escal~t ion 

is said to abate aR Amtrak co~oletes the process of r esurrect ing 

the s yste m f rom the ashe s of long neglect. 

Yet , the increased responsibilities imposed on it by the 

Act , the increased competitive pressure from the air and bus modes, 

and the continued commitment to route e x pansion and s e rvice upgrading 

l ead one to conclude that Amtrak is far from the time when deficits 

will begin to recede or even stabilize. 

Whe n economic competition is present, ef fici e ncy considerations 

r equire price s equal to marginal costs. In the absence of compe titio n , 

prices will diverge from marginal costs and may be based on the 

val ue - of-se rv ice rather than costs. In the case of Amtrak, it is 

difficult to identify eit her a cost-based or demand-based fare 

structure. 

In the most gene r al s ense , fares are r e lated to c os ts be cause 

as costs have e scalated, Amtrak has increase d fares. Howe ver , mar-

gi nal costs of passenge r tra in services are ~articularly difficult 
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to identify because they are highly discontinuous. ~/ Some 

suggest that in the absence of traceable marginal costs, riders 

should pay at least the direct variable costs of the resources they 

consume. The route financi~l data supplied by the Corporation shows 

that Amtrak revenues fail to cover direct ou~-of-pocket costs, much 

l ess contribute to fixed overhead, administrative, and capital costs. 

Nor can it be said that fares are demand-based. No one really 

knows the price elasticity of demand for intercity rail passenger 

services. Attenpts to uncover the responsiveness of demand to fare 

changes have been inconclusive. ~/ ~~ The suspicion is that current 

Amtrak fares are below long-run marginal costs, and that if fares 

were raised to cover these, demand for the service would completely 

evaporat~ in nearly all markets. 411 Therefore, just and reasonable 

fares that would require passengers to cover direct variable costs at 

present service levels would produce even greater deficits. 

Research and Development 

III order to modernize the system, Amtrak is investing moderate 

amounts in applied research and technological development in the 

following areas: car and locomotive suspension trucks; evalu-

ation systems for truck performance and ride quality; traction motors; 

signals and communications; high-speed electric pantographs; 

and braking systems. ~ During the long decline of rail passenger 

service, little effort was expended in the u.S. to develop aDpropri­

ate technology. Amtrak will begin to revitalize research in these 

areas. 
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CONFLICT MlONG Ml'l'RlIK' S GOALS liNn PROGR.I\MS 

One genercl source of goal non -compatibility is between 

income redistribution and other social goals , suc h as env iron­

mental protection , energy conservation , and safety . Income 

redistribution represents an effort to r educe the lev~l of 

incor.le i nequality in soc i ety . Low fares for tc.", young or old , 

made up for by hi gher fares for the working age population, 

are be lieved to be socially justified . Yet, it i s not clear 

that subsidies to Amtrak pa~rons have desirable social con­

seque nces. Although a dispropo rtionate amount of Amtrak 

riders are in the older population cohorts, the majority is 

not. Demographic studies of Amtrak ridership do not support 

the contention that rail patrons h"ve below average incomes. !}I 

Therefore, expanding Amtra k s ervi(c to capture other social 

benefits, such as e nergy conservation, may produce a negative 

impact on income redistribution a nd thereby generate an unin­

tended s~cial cost . 

A major area of goal conflict is between social and economic 

goals. Nearly all social goals are thought to be advanced by 

expanding the Amtrak system. It is assumed that expansion will 

divert trafffic from mode s which are less safe , more environment­

a lly debilitating, and more ene r gy intensive. System expansion 

will, almost by definition, improve interregional connectivity, 

offer more complete service, ge ne rate more e mployment oppor­

tunitie s for railway l abor, a nd ~etter meet nat ional defense needs 
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s ho uld these a ri se . On the other hand, system expansion means 

l arger subsidies of rail passengers by non-users. In addition, 

c a rrie r financial stability may be weakened as Amtrak deficits 

mount a nd traffic is diverted from competitive modes. 

I ndividual Amtrak programs also directly conflict with 

national transport goals. Figure 1.2 shows the extent of con­

flict be tween p rograms and goals. As seen in this figure, Amtrak's 

programs most often conflict with the national transport goals 

of i ncome distribution and just and r easonable fares. The Amtrak 

programs most o ften in conflict with nation al transport go als 

are route expansion plans and fare policy . In many cases, it 

is unclear what effect a particular Amtrak program will have. 

For example, expenditures for upgrading rights-of-way or purchasing 

operating equipment may reduce operating expenses, but the revenues 

generated may be insufficient to repay capital investment costs. 

Deficits from operations may mount less rapidly, but capital 

costs may never be recovered. 

MEASURING AMTRAK'S COST EFFECTIVENESS 

The issue of the efficacy of Amtrak's continued existence 

is now moot . The Corporation, for better or worse, is here to 

stay f or the foreseeable future. Indeed, Amtrak has begun long­

t e rm planning programs \lhich forecast large capital commitme nts. 

To an economist, it is specious to argue that a progra m must 

continue solely because so many resources ha ve been dedicated to 

it. Nevertheless it is an appealing argument, especially to 

those who are con', incetl of the intrinsic goodness of train 

services, iii Yet, the question of how far the Amtrak progr~m 
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should be carrie d r e mains . We must ask if there are any limits to 

funding for this program and how are these limits to be set. 

The be nefits that are expected to flow from Amtrak are difficult 

to quantify . Positive externalities or public goods aspects 

emanating from a service do not have a market price. In the 

absence of a common me asur e of costs and benefits, public authorities 

often employ a cost-effe ctiveness approach to e valua ting programs. 45/ 

The objective to be attained s hou ld be secured at the lowe st poss i ble 

cost. Therefore , the ultimate issue is whether Amtrak is cost-

effective . There e xi sts at l east some e vidence that it is not. 

An objective e valuation of the Amtrak program is necessary to 

determine the cost-effective ness o f the s ervice. The methodology 

proposed to accomplish such an evaluation will now be outlined. 

Evaluative Me thodology 

~~trak must be evaluated in light of the Congressional purpose 

r e veale d in the progress of the l eg islation. Although the transport 

goals l e ft unstressed by the Congress cannot be totally ignored, 

the primary emphasis must lie in examining how well the Corporation 

fulfills its legislatively defined goals. In a sense, the Congre ss, 

by l e gislative action, has weighed the available goals and decided 

that social goals are more important than economic ones. We can 

accept this implicit hie rarchy as give n and gear. our analysis 

towar.d estimating the prese nt and potential cost effectiveness of 

the Am t rak program. 

It is necessary to examine future rail poten tial as well as 

curre nt Amt~ak performance. While many intercity rail supporte rs 

ad~it tha t Amtrak does not presen tly ge nerate bene fits sufficie nt 
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FIGURE 1.2 

AJoITRAK PROGRAl'tS AND NATIONAL TRANSPORT ;;OALS 
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t o o ~ fse t its d e ficits, th~ l' claim that demand will expand once 

Amtra k comple t e s its r e storatior and r e vitalization programs. 

Fur t h e r , it is ofte n stated that e nergy and environmental proble ms 

will grow mo re s e vere in the ye ars ahe ad , and that Amtrak may have 

a n importa nt ef fect on these probl 1S . These points must be examin~d. 

l'ihe ne ver possible , performance measures are e xpressed by a 

c ommon numeraire-- such as the present value, in dollars, of benefits 

and costs. Two major types of a nalys is are attemple . (I) the cost 

of achi e ving a given level of performance through the rail mode is 

contrasted with the benefits produced; and (2) the costs and benefits 

of rail passenger services ar~ compared with costs of alternative 

means to achieve the same level of benefits. 

Amtra K ' ~ market potential will be estimated to determine both 

the maximum rail market potential and the most likely ridership 

level. We have tried to make explicit all assumptions underlying 

the forecasts presented here . Demand po tential may b e estimate d by 

sev era l techniques, including regression analysis or discriminant 

analysis. We hJve used several of the many available models to gen­

erate a range of demand fO~E>c:asts.46/ "'he results generated through 

modeling must be interpreted in the light of experience in order to 

produce a final projection. Once potential rail usage has been 

for e casted , the impact on the national transport goals can be analyzed. 

If Amtrak's impacts are to be correctly gauged , the models should be 

constructed to distingu ish b e twe en induced (ne w) trave l demand, ~/ 

and that w,dch r esults from modal shifts . 



Ke y Pe rformance Mea sures 

There are a va r iety of performance measures availab le to 

gauge moda l con t r i bution t oward each goal . So me are relatively 

e~sy to use a nd are widel y accepted as t he critical measure s . In 

m~ny case s , however , mult i ple me asures a r e requ ired, and some of 

the se are diffIcul t t o us e d ue t o insuff i cienc y o f data , lac k of 

agree ment on proper in terpre t ation, and dif f i culties in q uantifi ­

cation. Notwi t hstand i ng the s e limitations , an ana l y s is based o n 

key performa nce measure s is the most applicable approach. A brief 

discussion of performa nce me asures by goa l ar e a is useful at th i s 

stage. 

, Env i ronme nta l Prote ction 

The r e are thre e major areas of e nvironmental conce rn: a i r 

poll u tion , noi se po llution and land-use patterns . The i nde x of 

air pollut i on i s usually kilograms of pollutants emitted into the 

atmos p he r e pe r pe riod of time . However, the me asure i s a complex 

o ne because the re are diffe rent types of pollutants (HC, NOx ' SOx' 

etc .) a nd the s e ofte n r e act syne rgistically to produce sti ll othe r s . 

Furthe r , all air pollutants are not equally d angerous, a nd the 

impor t a nce diffe rs depend i ng on whethe r the area is a lre ady pollu ted 

o r re l a t ive ly cle an . Noise pollution is usually measured by 

d e cibels per time pe riod ove r a sp,c cified r a nge . La nd-use impacts 

re l ate to the probl e ms of conge stion. Construction of rights-o f - way 

and te rmi na ls r e move s l a nd from a lte rnative uses . The s e o pportuni t y 

cos t s mus t be cons i de r e d in the modal e valuation process. 
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Ene r gy 

The p e rforma nce measure mos t often employe d is passenger-miles 

pe r gallon of fue l consumed. A complication arises when modes use 

different fuels or are powered by electricity. A standardized 

measure is u r i tish ~hermal units (Btu's) ~er passenger-mile, but this 

must b e t rans l ated ba ck into barrels of fue l-oil e q uivalents. 

Adeq acy of Se rvice 

Measure s of service quality are dif f icult to quanti f y, 

much less r e duce to a co"",,on measure. Comfort, cle anliness, 

ride smoothne ss, pleasantness of surroundings, levels of on-board 

amenities, and friendliness of personnel are some of the many 

variables. Perhaps the most efficient approach to this problem 

is to survey patrons of competitive modes and then rank the 

modes in t e rms of user satisfaction. 48/ It is difficult to reduce 

such a measure to dollars to benefits, but in some cases it might be 

possible to uncover the incremental cost of increasing user 

satisfaction. 

Completeness of Service 

In this case, accessibility is measured. Crud e 

indicators are the number of places served and the p e rcentage of the 

population that resides within a certain distance of a terminal. 

An improved measure would include the access and e gress times to 

t e rminal site s. ~/ Accessibility or comple teness of s e rvice 

should also take inca account frequency of service . 
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Reliability 

A m0asure of reliability is on -t i~e ~erformance . Here 

again, problems arise both in assigning the prope r value to the 

me asure a nd in comparing modal pe rformances. Air trave ler s are 

more likely to be business travelers who value hi gh ly o n-t ime 

per fo rmance . Intercity bus ride rs, on the othe~ hand, may value 

this attribute l e ss. Also, the importance of a delay is more or 

l e ss dependent on total time in transit . A 45-minute delay on a 

I-hour air flight may be a more serious departure from an acceptable 

standard than the same 45-minute de lay on a 48-hour train trip. 

Safety 

The numbe r of fatalities and injuries per passenger-mile is 

the most often used measure to eva luate modal safety, but it fails 

to account for exposure. Air travel is very safe on a per passenger­

mile basis . It is less so if we examine fatalities per departure 

or if we compare hours spent in travel. The value placed on loss 

of human life must include the loss of non-market services to the 

victim's family and to the community. 

Income Redistribution 

Income redistribution is measured in terms of the subsidy per 

passe nge r-mile. To judge the desirability of such subsidization, 

it is necessary to examine modal ridershi ps stratified by leve l of 

income . 

Just and Re asonable Fares 

These, along with the r e lated question of the equitable 

distribution of benefits and costs, are covered under the r edistri­

bution of income measure. 



Carrier Financ ial Stability 

The normal measures--return on i nvestmen t a nd return on equity-­

a re not relevant for the evaluation of train services because the 

return is negative. Howe ver, t he i mpact o f Amtrak on the financIal 

stabil i t y a nd via bility o f o t her mode s ma y be e s t imated. Al s o , 

the va lue of alternative uses of resources devoted to Aretrak 

represents the r eal cost o f providing rail ~as senger service . 

Economic Ef f ic iency 

The best r e adily available meaSure of economi c e f ficien c y i s 

o?erating c ost per revenue passenge r-mile. This pre sents some 

modal comparison di f ficulties because the importance of f ixed cos ts 

varies wide l y from mode to mode. Further , some modal inf ra­

s truc t ures are provided by government at less than full cost. 

Employment Impacts 

The numbe r of jobs and the vala e of wages paid are two key 

measures of employment effects . However , some consideration s hould 

be paid to the lack of job skill transferabi l ity. If passenger 

tra i n s e rvice was r e placed by intercity bus, the eng inee rs, bra k e ­

me n, a nd other on-board service personnel could be displace d by 

bus drivc~ s . The incide nce of long-term une mployme nt amu ng d is­

p l aced passenge r-rail e mployee s should be analyzed i n me asur i ng the 

i mpac t o f a chie ving the cos t - e ffe ct i ve solution. 

Wi th these d e finition s and measures of performance i t i s now 

possible t o turn to the analysis of the costs and be nefits o f 

i nte r city rail passenge r tra in services. 
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CHAPTER 2 

CURRENT AMTRAK PERFORMANCE 

Amtrak genera t es a relatively small percentage of tofal intercity passenger 

t r avel. Table 2.1 shows the market shar es of the public modes in intercity 

trave l. If private auto is included, then all public carrier market shares 

decline dras tically. Private auto travel accounts for nearly 90 percent of 

interc ity , non-commutation travel, as measured by passenger-miles. Private auto 

marke t share is related to trip distance, but several studies have shown that 

au to travel accounts for approximately one-half of intercit y passenger-miles even 

including only l1'ips in excess of 1,000 miles in one direction •. V 

If total intercity travel is the basis for comparison, Amtrak's market 

s hare is insignificant. However. considering only those markets where Amtrak 

ac~ually compe t es , the rail market share Is more meaningful. Hodal market shares 

a r e largely a function of trip distance. Amtrak's share is extremely small in 

both ve ry long-haul (grea~er than 1000 miles) and very short-haul (less than 

100 miles ) markets . But, for trips of an intermediate length (e.g., laD-SaO 

miles ) r ail travel is often an effective competitor. Users of Amtrak long-

dis tanc e trains seldom traverse the entire route. On the Boston-Chicago 

rOllte, for exampl e , only three pe rcent of the travelers ride endpoint to · 

el1dI'Oint.~/ despite th e fact that Chicago is the connecting center for vi\·clla lly 

ali weste rn serv ice.11 Transcontinental train trave l is practica lly noo-

ex is t ent. Amtrak has es timated that it has 16 percent of the intercity tr~ve l 

m~ rket carried by co~non carriers in those markets where it compe tes. In the 

~orth cast Corridor it estimates that it has 16 percent o f total i nterurban 
4/ 

corridor travc l. -
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1971 
Passenger-

reil es :4 of 
~Iode (Billions) To t al 

Domes t i c llO.6 76 . 3 
Air 

Int e rc ity 25.5 17.6 Bus 

Am tra k 2.1 1.4 

Ot he r RR 2.3 1.6 

Commut e r 4.5 3 .1 Ra il 

TABLE 2 .1 

HARKET SfL\RE OF INTE~CITY 

Cmll'lON CARR] ER TRAVEL fl0D ES 
1971-1975 

.\972 1973 
Passenger- Passenger-

miles % of miles 
(Billions) Total (Billions) 

123.0 78. 2 134 . 4 

25.6 16.3 26.4 

3.0 1.9 3.8 

1.2 0.8 1.3 

4.5 2.9 4.2 

SOURCES : ~a tio na l Railroad Passenger Corporation ; 

1974 
Passen~er-

r. of mil es 
Tot al (Blllions) 

78 .7 135 . 5 

15.7 27.6 

2.3 4.3 

O. l! 1.9 

2.5 4.2 

;\at i unal Ass oc i at i on o f Ha t or Bus Ot..·n e rs~ Bus Facts, Was hing t on , O. C. : 1975; 

1975 
Passengl'r-

t of mIl es 
Tota l (BIIll .. os) 

78 . 1 136.9 

15. 9 25.5 

2 . 5 3. 6 

1.1 1.6 

2.4 4.5 

\ ml".r i cal1 ·; :· :m ~ po rt a t ion Ass ociation , : rans po rtatio n Fa c t s and T ~ (" fl rlS_ . \~ash ins tont D. C.: 1976. 

S7 

i. " f 
To t a l 

79 .5 

14 .8 

2 . I 

0 . 9 

2. 6 



T\\ nH,.";ts ur c AMtrak ' s impact , we mus t discover how rail users would have 

m:ul\.' lll l' i r LI' i p s i f Amt rak !'C' rv ice were not available. The s ub s titute chosen 

"' ill 1)1,,' .:l function o f modal availability , travel time (i. e ., distance), a lte r-

nalive moda l cos ts~:1nd othe r determinants of modal pre f e r e nce " Idea lly, a 

rllodl!-ch o i c \.~ model. \ ... hi ch comp l e t ely desc r ibes the decision-makin~ process i n 

all trave l m.1 r ke t s . s houl d be used to estimate modal mar ke t shares i n the 

ahst' nce of Amtra k . However , time and r esource constraints prec lude the con-

st ruc tion and cali.b i.."ation of such a model for this r eport. An olterna tive 

approach i s t o a s k Amtrak patrons how they would make their trip if the rail 

option did no t exist. Variations of thi s ques tion have been a sked of Amtrak 

rid e r s in seve r al on-board passenger su rveys. 

Amtrak' s president, Paul Reistrup, claimed in recent hearings before the 

House Appropriations Comrnitt~e that surveys indicate most rail passengers have 

becn diverted from automobiles.2! Depending on the type of train operation, 

the second most often se l ec ted alternative is air travel. The next choice 

Amtrak ride r s cited is, ;'1 would not ga , 11 and the ve ry last choice is bus. In 

a n attempt t o gain more precise informa tion we asked Amtrak 1 s Harketing 

De partment for the percentage br.eakdown of passenger responses . The only train 

for which recent data (July 1977) wer e available was the Florld i.,n (Chicago-

Flor!da) . which ca rries a r C'la tive l y l a r ge proportion of tru p long-distance 

trave l e r s. Pas~e~~cr r es ponses are gtven in Table 2.2 

TABLE 2.2 

RESPONSES TO TilE QUESTION 
"11011 WOl'LO YOU ~II\KE nILs TK lI' IF 'fI~'\lN SF'WTCE HERE NOT AVi\II.,\IILf:?" 

FLORIOIAN-- JULY 191 7 

Air 41% 

Hu s 26 

Auto 19 

Othp r train 5 

Kot g o 7 

Other mC'" ns 2 

10m: 

S(lUl~c r,: : N;lt ion:l I 
I\ a i I n l;! d 11"ssl'Il}:(' r 
CoqlOr:ll i o n, 'l' lrkt., t ing 
Ik' part ll~ ' llt, 



[ f we limit poss ible cho i ces to the three princ iple compe titive modes , 

the a lt e rna tive modal choice becomes : 

Air 48% 

Bus 30% 

Aut o 22% 

The Wi s cons i n Depa rtme nt of Trans port.1tion a s ked rail ride r s in the 

6/ 
Chicago-}1l1wauke e corr idor t heir "norm ... ~l mode" o f trans portat:ion. - Of thos e 

who d id no t an swer "ra i l" th <! breakdown of alte rnative modes wa s : 

Ai.. 15% 

B~s 11% 

Aut o 74 % 

The r e for e , it appears that in s hort-d istance travel markets, Amtrak captures 

r ide r s primari l y from the private a uto, but as trip l eng th inc r eases, it claims 

more air and bus t r ave l e r s. 

Tn tllis r e port , we will us c s urv ey es timates of diversion effects , alt hough 

mor e comple te infor mation would ge nera t e a mor e accurate measure. The analysis 

is complicated be cause many of those who ride long-distance trai ns are no t 

necessarily l ong-distance travelers. Amtrak does have tr.:ti n on-off da t ", , but 

these .:tre too vo luminous t o b<:' incorpor.'lted into thi s r eIJo rt. As will be come 

appa r ent a s we trace th r ough Amtrak ' s impact on nationa l transportation goa l s , 

even r adica l changes in the traffi c diversion ~s timates may be inconsequential . 

\.]e s ha ll assume tha t load factors would rema in constant if rail trave l er s 

s hifted t o o th er modes 50 that meas ures of modal pe rform;l nce will be unalte r ed 

by the diversion . If load f::lc tors cha nged , s ugges ti.ng all r;til passenge r s i n 

a certain marke t co uld be carr i ed by ex i s ting bus a nd plane se rvi ces , no in-

creases in service l eve ls would be r eq u Lcd . With highe r load facto r s, the a i. r 

.'lnd bus modes would improve their output in eco nom i c, ener gy , .'lnd environmental 

a r e ;J5 ~ To keep t hese e ft ec t s cons t.1n t, it is a s s umed th a t l oad r.1C tors are 

unchanged by the diversion. To the extent this i s unt r ue we ove r s t .1 t e th e 

po~ itive impac t of th e rai l mnd0. 
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S,\FETY 

It i s wide l y accepted that rail 1s the safes t mode of t ravel . Dive r sion of 

trave l e rs f rom l ess sa fe mod es will resul t in a reduction in t he annual toll o f 

lra ve l-re l a t cd dea ths and i nj uries . However , as the da ta in Table 2 . 3 show, the 

JJ 
prob l em of tr~ve l sa f e ty is largely conf ined t o the privat e auto. The common 

ca rr ie rs all have exc e llent safety records. 

TABLE 2. 3 

ACCIDENT DEATH RATES I N PASSENGER TRANSPORTATI ON FATALITIES 
PER 100 MILLION PASSENGER-MILES 

(3-YEAR AVERAGES) 

Inte rc ity Bus Auto Ra ilroad Airline 

i 956-58 .09 2.50 .18 . 38 

1959-61 . 09 2.20 . 10 . 69 

1962- 64 . 14 2.20 .09 . 16 

1965-68 .14 2.40 . 10 . 25 

1969-71 .05 2.10 . 12 .10 

1971- 73 .14 1.80 .28 .12 

SOU RCE : Na t ional As socia tion of Motor Bus Owners, Bus Fac t s , 1974 Statistical 
SUE.plement. Washington. D.C. : June 1975. p. 5. 

In fac t, the re are so f ew common carrier fatal itie s t hat a Single serious 

,u'c iden t .,ffec ts the annua l rate significantly. The high figure for ra il in the 

1971- 73 per iod i s due l arge ly to one acc i dent involving two Ililnoi s Centra l com-

mu t c.' r t rain s . I f commute r trains ar e e xc lud e d from the da t a base , fata l i ties per 

;)aSSC!lger-m ile for i ntercity ra il t rave l decline to v i r t ually ze ro . 

We s ha ll conc entra t e on the s ocia l savings tha t may be at tributed to Amt ra k 

f rom aut omobi l e traf f i c dive rs ion because diversion f r om bus o r air may have no 

ne t s ~ f e t y e ff ec ts. 
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To measure Amtrak's impact in this area it i~ necessary to estimate how m~ny 

p~l sscnger-miles of Amtra.k services we r e diverted from auto. This i s a function, 

in part, of trip dis t a nce . Howe v e r. as noted earlie r. many travel e r s on lonA-

d is t a nce trains a r e a ulo-dive rt e d. s hort-di stance traveler s . Alternative ly, some 

est imat es ind icate that as many as LO pe r cent of shor t-d istance tr:dn use r s arc 

connec ting passengers for long-distn nc c trains and a re often diverted from a ir. ~/ 

We shall a ssume that one -half of a ll l on g-dis t ance train riders a r c m.:lking 

s ho rt-distance trips a nd that f ive per cent of all s ho rt -dis t a nce train rider s 

(outside the Northeast Corridor) are makin g long-dist.:1nce trips . 'il w~ will :tpply 

the followi ng diversion factors for the two kinds of trave l: 10I 

Short-Distance Air 157-
Bus 107: 
Auto 75% 

Long-Dis tance Air 50% 
Bus 25% 
Auto 25 7. 

The fatality rate give n in Table 2 .3 for the auto mod e (J.8 deaths pe r 100 

million p.1ssenge r miles in 1971-73) r e lates to al l trav e l, interc ity ,15 \oI(·tl O1 S 

local. The fa tality r ate for Amtrak-div e rted auto traffic may be different from 

tha t for a uto traffi c as a whol e. Because Amtrak lines typically p.1r.,11e l l ntcr-

s t :lt e lli glH~a y~ . ~hh'h a r e safer than othel" r \l "d s , the r ~lt t-' for div(. rtf, .. d 

traffic may be lower.!!/ Offset ting this is th~ t e nd e nc y fo r intercity tr~vel to 

requir e driving over l e ss r.,mi.liar t e rr.:lin (or longer dist .:lnce at highe r Rpceds 

than those to which the driver is a.ccustor.lcd . Further. inte r c ity a ut o tdps 

t yp i c a t ly h:lVC highe r occ up;mcy r ntC's than 1 oca t or c ommutation tr ips. Th i S wOtllJ 

positlvely ;lff ec t Amtr01k ' s contribution. On the oth e r hand. th e cos t of lIshl'~ 

Amtrak when more tha n one persoll i s travc lin~ r niscs t he cos t of Amtr :t k rel at iv e 

to au to . We mi.,:;ht expect that train tr.1ve l ers .:l r e mor e 1 ikc l y to hi travL· tin g 
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310n£ or in couples . Unfortunately, adequate data on auto fatalities by 

type of trip are not readily availab l e . 

nespite the above reservations, we will assume that the national rate 

a pplies to Amtrak-diverted auto traffic. However we will adjust this rate 

to include only deaths of drive rs and passengers and to exclude accidents 

invo lving pedes trians and bicycles, as these are less likely to result from 

i nt e r city travel. The adjusted rate is equal to 1.4 deaths pe r 100 million 

passenger miles. 

To calcula t e the annual savings in lives due to auto travel diversion 

to Amtrak we ap ply the following formula. 

FOR.'lULA 2.1 

ANNUAL SAVINGS IN LIVES OUE TO AUTO TRAVEL OIVERSION TO AMTRAK 

where 

S = es timate of lives saved due to diversion 
L 

L = Amtrak's long-distance train ridership in passenger-miles o 
So= Amtrak's short-distance train ridership in passenger-miles 

~= the adjusted auto fatality rate, equal to 1.4 per hundred 
million passenger miles 

Relying on 1976 Amtrak ridership data. we es timate that 33 lives were 

saved due to intercity aula traffic diversion to Amtrak that year . 

It j s a iw"ys diff lcult to place a dollar value on human life. The 

12/ 
Department of Tr3nsportation ' s methoa-- inv~lves c31cu1ating the expected 

life-time ea rnings of the victims--approximately $300,000 per fatality. 

It h:t ~ been su~ges ted that the loss of product i vity to soc ie ty Is only a 

part ial measure. Loss of services to family, friends, and the conununity for 
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nOll-marke t activ ili es may be pvpn mor~ important, r ais In g tile v~lu~ of li (.' 

\)/ 
l o~t to somt>thing like SI millhlll pt' r vl (· tim. ~ · The an nu o:t l contrlbutil' n 

of J\mt r .:J.k , therefore , is be tween $10 million and $33 mill ion in t e rms of reduced. 

intercity-travcl deaths. 

In a dd .i. tion to the l osses resulting from fa t a l accidents, there ::. r e r eal 

cos t s "ssoci:.ted with non-fatal injuries . The Na tional S<lfety C01~{1cil ' s es timate 

"f tllcse cos ts is pres ented in Table 2.4. 

TABLE 2.4 

CE RTAI N COSTS OF HOTOR VEHICLE ACCIDENTS, )974 

Cos t I t em "nd Explanat ion 

Wage Loss - loss of wages (or value of s e rvic e! ) due to 
t emporary inabi l ity to work, lower wages when returned 
to wo rk due to permanent partial dis ability and the 
present value of r educed anticipated future earnings due 
t o permanent disability or death 

Medico l Expenses - aoctor and hospital fees 

Ins ur.,nce Administrative Costs - all administrative 
se lling and c laims se ttlement exp~pses (or insurance 
companies and se lf-insure rs 

Propert y Damage - the value of damage to vehicles for 
moving ve hic l e acc id ents; the damage is valued a t the cost 
of re palr work or the fair market value of auto, if damage 
e xceeds the auto's fair marke t value. It excludes damage 
for minor accidents. 

SOURC E: ~ationa] Safety Council, Acc id e nt Facts , 197 5. 

Billions 

$6.0 

1.7 

5. l 

6.5 

If we assume th"t one-half the v:1lue of los t wages is ou c t o ;Icc ide llt 

r.'t ,-11 iti es , and :tdjust all the 1974 cos t s in Tabl e '2.4 by it 6 pe r cent in f la t ioll 

fa c tor, the n the 1976 es timate is approxim..,tely $18 billion. Given cun"cur ;HI I ,l 
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1I i lJ ..:r S ion n's lI} ts in 3 social savings of $18 million per annum dua to rE"ducf'd 

.. \ c c jd.~nt injuries and property damage. The total annual social benefit of 

Amtr,k for improve1 travel safety ranges between $28 and $51 million. Any losses 

or costs due to death or injury on Amtrak trains must be deducted from these 

~mounts to ar rive at net social savings. 

Amtrak makes a positive contribution in travel safety, but we must ask if 

provlding Amtrak services is the best way to accomplish safety improvements. 

If a uto traf fic could be diverted to the equally safe air and bus modes, the same 

savings might be accomplished. Alternatively, monies devoted to Amtrak could 

be dedica ted towa rd improving highway safety or the crash-worthiness of automobiles. 

These programs might generate a much greater return per dolla r spent than results 

irom supplying rail services . Amtrak's contribution is positive, but it is 

sma ll relative to the scope of the safety problem. The cost-effectiveness of 

Amtrak as a vehicle for reducing deaths and injuries from auto travel 1s unclear . 

14/ 
ENERGY-

It 1s widely believed that trains are efficient users of scarce petroleu. 

resources. This intuitive feeling was buttressed by the early studies of Hirst 
15/ 

and others on relative modal energy intensiveness.-- Table 2.5 provides Hirst's 

estimates of the energy efficiency of the competitive modes. 
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TAIII.E 2 . 5 

I:NEI((;Y l:-lTENS I VENESS Ill' TI ~NSI'ORT ~IODES 1950-1970 

(BTU's PER Pi\ SSENGER-~tlLE) 

1950 1955 1960 1965 1970 

3, 200* 3 300* * * 3, 400* Int c r c i ty .:1Oto , 3 , 300 3 , 300 

Oo mc!'>ti c air passeng~ r 4,500 * 4,800 6 , 900 8,200 8 , 400 

I{a i L road passenr,cr 7, 400 3 ,700 2 , 900 2 , 700 2,900 

* • Uuses 640 1 , 100 1 , 500 1 , 600 1,600 

*Est i ma t cs 

SOURCE : Eric lIirst, Ene r gy Int ens ive ness of Passenge r a nd Fr e ight Trans port 
' lodes 1950-1970 , Oa k Ridge , Tenn .: Oak Ridge Nationa l labora tory, 
1973 , pp. 6-1 2. 

These data. along with l aboratory s tudie s of rail trac tive-e{fort requir eme nts , 

convinced many tha t ra il transport was an important conserve r of ene rgy. The 

s te ep dec line in rail consumrt ion ..:>f Brus per passer.ge r-mile during th e 19'1Os 

i s due to the s ubstitution of diesel eng ines fo r s t e am-powe red l ocomotives . 

Unfortuna t e ly, this conve rsion r equ ired s uhstituting rela tively sca rce pet ro .l eum 

de riva tive s fo r re l a tively abund ant coa l . Ne vertheless , i n t e rms of ene rgy 

e fficiency , ra il app eared to be second only to bus for passenge r transport , and 

second only t o pi p" line f o r f re ight ca rri age. Air i s bel ieved t o be the mo~l 

c np r~y- in t('ns iv(' rr.ode. 

These carl y fi nd ings of compa r ~ll ive moda l. · ne r gy e f ri e i ;)c i£' s have not go nl! 

80 th air and hi ghway c~rri~r s we re qltick t o point out def i c i e nc ie:; 

in the mod a l e nt! rgy pe rformance m~a su res nod the. t cdlOiques used in t he ir 

t..:a l e u i .J t ion. Some of th e i r a rgum('nts arc no t pa r t i c u 1 a r 1y gc rma in c t o the e ne rgy 

problem. Fo r examp l e , the argume n l lila t t he ty pe of service prov idC'di .; iH.: IC' r"'-

gcneous and that unwc i ghted moda l ene rgy compari sons ar c in.lppropriat c bep.s th e 
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16 / 
i ·;:j u~ . - While transport i ng o ne ton o f electrical equipment is not strictly 

comp.:.l rable t o hauling one t on of coal, and ransportlng a passenger in two hours 

i s not the same as taking 20 hours, we a n i gnore these differences in the value 

and qU3 1i t y of ser vice and concentrate on the narrow issue of energy consumption 

to accomplish a given task (i,e . • moving a passenger from point A to point B). 

Cer t ain arguments concerni ng relative modal energy efficiency put forth by 

the ai r a nd h ighway i nteres t s do have me r i t, and these require further d "sc ussion . 

Fir s t. inter c i t y rai l travel is mor e c i r c u i t ous than either ai r o r bus travel. 

The highway network is ubiqui t ous. wh i l e rai l passenge r lines are few and far 

be tween. Even i f we cons tra in our analysis t o tra in trips t hat r eq u i r e no i nt e r -

cha nges , r a il i s s till much more c ircuitous than a ir or bus f or al l but t he 

sho r tes t tr i ps. Amtrak c irc uity ranges f rom 20 'U 50 per cent of the Gr ea t Cir c l e 

17/ 
Mi l e Dis t anc e (GCD) for its most heavily trave led t ra ins.-- In some ci<y-pair 

m~rket s , r a il t r avels two and one-hal f t i mes the GCD . Thus, a lthough r ai l ma y 

be energy effic ient on a per-mile basis, i t loses much o f its advanta ge because 

i t mus t trave l more mile s to compiete the trip. 

Second, the measure s of rall energy ef f ~c iency are o f ten det~rmincd i n an 

idea lized labora tory setting . For example, the Empire Builder would be expec t ed 

to burn 1, 700 gallons between Sea ttle , Was hington and Harve, Montana according to 

l abora t o r y pe r f ornunce res ul t 'J . In f act, the train uses 3,97 5 gallons to ma ke the 

18/ 
journey due t o the in f luence o f g r ades .-- Horlok has shown th~t even r ai l f r eigh t 

carriage l oses i t s ene r gy advan t age ave l motor trucks as g r ades a ppru3ch 2 pe r 

19/ 
Cl.!nl.--

A Boeing Corpo r a tion r eport f~und r a il much less s upe rior t o a ir, bus and 

a u to , a.s s hown i n Tol b l e 2 . 6. 
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T.\IILE 2 . 6 

IIOE I NG E~T I~lfITES or RF.I.ATIVE I:OIlAL ENERGY EFFIC I ENCY 
,\~D CD~II'ARISON TO OTIIER PUIII. I SHED RESULTS 

,\irplane 

,\tltomo b il c 

lntt ' r r:i t y Bus 

Puhl i c ~lodes 

I\U tornoll i l e 

IJ i s t a nrc ( s ta t ut~ miles) 

Roein~ Estimat e 
(C r eat Cir c l e Passen ger­
mi les pe r ga llon) 

18- 28 

25- 4 1 

90-1 62 

14-64 

601: 
a 

700 

,1 - tl l' pc nds un trip dis tance 
h uuknown o r va rious 
I ' - unknown 

Othe r Estimates 
( Route Pas se n ~e r ­
mi l es per gal l on ) 

14-2 1 

25 -48 

78 - 125 

46-150 

b 
b 

c 

SOUHCI:: Uoc in~ Cumme r c i .l l Airc r af t Compa ny, Interc ity P.::ts senge r Trans port.::tti on Oata ~ 

!:nc rgy Comparison, Vol. 2. Sea ttle , Wash.: 1975, p. 71. 

The r e i s r eason t o s us pec t tha t Boe ing overstates it s c ase . The ave rage r a il 

di s tance bptwccn c itie s in the Bo~ing r e port was 1 ,135 mi l e s Trips of thi~ 

dha,1f1cc a r e ex tremely ral' C f or Amtra k ride rs. If most trips are shor t-di s t ance ~ 

t he n the ove r a ll c i.r c uity er f ec t i s much r educed. The most c ircuito us rail c it y -

p,lirs lik\.'ly h::l ve t:le l eas t tra vel . Some c ity-pa ir s in the Boe ing s tudy a r c so 

l' i r C' tl i tllu S th<1 ti t i s un 1 i kt" 1 Y anyo ne wo u J d e ve r t r :lVC 1 be tween the m by r a i l. 

R" j 1 ' s fa i.lur e t o he as eneq~y eff i c i e nt o'1 S the phys i cs indic..·" t c i t s hou Jd 

h~ i s pa rtl y uu P t o the d e t e ri o r ated C'onditi o n o f pl a nt and e qui pme nt. In t h,,-

past , Amt r ak has tlp e r a t c d with ; 1 ve r y poo r ca r / l ocomo tive r a ti o . The mean r atio 
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20/ 
in 1972 was onl y 3.3:1 implying an output of only 40 seat-miles per gallon. -

1n add i ti on. the average seating density of Amtrak cars was much lower than 

ncc css~ ry f or operating efficiency. 

Amtr.:tk IS equipment replacement program should produce a more enl'rgy eff l c ient 

sys t em . The new 3,000 horse-power, turbo-charged. diesel loco motiv e (a n pull nine, 

SO- sea t Am fl~c t coaches, generating 0.5 train-miles per gallon or 360 s eat-miles per 

21 / 
g3 11 o n. - Amtrak presently intends to operate six-car Amfleet trains. 

The figures in Table 2.7 are Amtrak's estimates of relative modal energy 

int e ns itie s. 

TABLE 2. 7 

AMTRAK ESTIMATE OF COMPARATIVE MODAL FUEL EFFICIENCY 

~:ode Seats 

Bus 43 

Am fl eet 480 
( 6 cars) 

Conventional 464 
Long Distance 
Tra i.n 

DC8 160 

747 385 

Pri va t o nuta 4 

Vehicle Miles 
Per Gallon 

5.00 

. 59 

.25 

.25 

.15 

15.00 

Passenger Miles 
At Load Factor 

100% 85% 

215 182 

285 242 

116 99 

40 34 

60 51 

60 51 

sm; ;:CE: National Railroad Passe nger Corporation 

Per Gallon 
(per cent) 

75% 55% 

161 118 

214 157 

8, 64 

30 22 

45 33 

45 33 

ThC' rc i s c ons id e ra.blc disagreement be tween the Amtrak datil and thLSC reporte d 

by Hue ing and other rcsc.lrchers. The Amtrak data do not take into account ruute 
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\' i r \' u i ty . ",o r ( 1\) they adequa te l y r e fl ec t pe r fo rmance ov e r non- l e v e l t e rr a in. 

III add iti on , Amtf.:Jk compa r \..'s r a il pas senger serv i c e to o t h"' r modes usi ng l oad 
22 / 

la c to r s whic h a rc t ot a ll y o ut-o f -line with Amtrak' s o wn e xperi enc e . Alth llU);h 

ai r and illtc n .: i t y hUh o ft en o pe rat c wt t h l oad fac t o r s ov e r 50%, Amtr a k hilS 

l ypi..: ~.ill y fa lle n s ho rt of thi s pe rform.'lIlce l e ve l, e spec ially in s hnrt - distan 'c 

tra in s , as in-l i ra t e d by the data in Tabl e 2.8. 

TABLE 2 .8 

AJo\T}(,\K PASSENGER LOAD FACTORS, SELECTED ROUTES 
(COHPAR ISO:ol OF FY 1975-1976) 

I!out e 

I.U II J,! Haul 

t:h i c."lgu-l .os Angeles 
Ch i C.:Jgo- OakLand 
Ch i c.,go-S c att Je (~orth) 
Chi , · .1 ~o-Se.:Jttl e (South) 
Ch i <.: ago-Ho '..1s ton 
eh h.:a~o-Ne\J Yo rk/Hashing ton 
ell i t: :l ;!.o-\-/ashin~ ton/Ne,,,,p!Jr t News 
e ll kago-Flor ida 
Chi ca,:;o-t\e w Orle a ns 
Ne,,, Or I C,"lns- Los An gc l e s 
Seattl e -Los Angeles 
Ne W" York-Florida 
Kan s a s City-NeW' York/Washington 
\.Ja sh i n~ton-Nontrca 1 

Sho rt Haul 

ell Le :1 ho- Qulnry 
Chi c ago-Dct r o it 
ell iC:1 ~o- !}ub\lqu\.~ 

eli iI.:ago-Ca rh!Jnda I e 
eh i C .l )~O-S l . Lou is 
Los J\n gc l.cs-San D ic ~o 
S(~ .t tL I(O- Port land 
Emp i r c S C' r v i l"c 
\-1., :-; 11 i II )..; t on- Cum lH.:: r I ~1 :1J 

S:l n f ranc is("o/ OaklanJ- Ua ker 5 f ie l.d 

FY 1975 FY J971> 
(Percent) 

53.2 60.; 
50.9 56.8 
62 . 4 62.0 
60.7 58. 7 
43.8 44.8 
59 . 4 55.1 
35.6 38 . 8 
4.1.5 46.3 
50.0 50.0 
51.7 47 . 4 
53.4 51.0 
56.4 54.3 
40.0 3f> . 1 
42.5 45 . 5 

n.R 27 .0 
46.8 37 . S 
15.0 19 . 3 
3&.7 29. 3 
39.3 38.4 
1.7.) 45. 9 
1.6.7 41. 5 
3H.2 4 1. 3 
2:1.6 2 :~ .R 
38.2 32 . 5 
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PC'fccnt 
r.h311~_ 

13.7 
11.6 
(0.6) 
(3.3) 
2.3 

(6.9) 
9 . 0 

11.6 
(1. 4) 
(8 . J) 
(4.5) 
0.7) 
(9.7) 
7.1 

(17.7) 
(1 9 . 2 ) 
~ ~ . 7 

(~ O. 2 ) 
(2 . 3) 
(1. 4) 

( 11.1) 
R. I 

( 1. !. ) 
( I ,. • . <) 



TABtE 2.8 (CONT'D) 

FY 1975 FY 1976 
(Percent) 

Percent 
Change 

NeW' York-Boston 49.1 
51.7 

36.1 
53.5 

(26.5) 
3.5 New York-\~ashlngton (~Ictroliner) 

SOURCE: Statistics compiled from: Amtrak Market Research Passenger and Equipment 
Utilization Report for Selected Routes, Monthly. cited in Interstate - Commerce 
Commission, Report to the President and The Congress: Effectiveness o ~ 

NOTE : 

the Act. Washington, D.C.: 1977. 

Lower load factors for short-haul routes may be attributed to the 
follo~ing factors: 

1. Reservations on long-haul trains. 
2. Numerous passengers taking short trips on long-haul trains. 
3. Lower capacity cars on long-haul trains. 
4. Lower ridership on state-supported 403(b) trains. 
5. Greater frequencies of short-haul trains. 

tn order to analyze Amtrak's energy conservation impact, several assumptions 

about current modal operating performance must be made. 

Equipment: For the bus and auto modes. dssume that the 5 mpg and 

lS mpg estimates are accurate (see Table 2.7). For the air modp.. assume 

that DC 8s (O.25mpg) are commonly used in short-distance markets and 747s 

(O .1 5mpg) dominate long-haul travel . A problem arises in computing 

Amtr~k's energy ef fici ency because th e Corporation is presently replacing 

o ld e r equipment. Further , Amtrak's Metroliners in the Northeast Corridor 

~ r c e l c c-trical l y powe red and require separate anollysis . For the! sake of 

conv en i ence . ;tss ume that all s hort-haul convention.;]l trains lise Am f l~c t equipment 

and that .ll l long-di s tance trains lise conv( nti.onal equipme nt. 

L ,d Fnctors : It i s i1 ssum cd that .'lir and bus load factors arc SO per 

CC'llt. Th e load f;l c tor for auto i s IlOs itivc l y related to trip Jistnncc . Assume 

l h.::ll th~ ty pica l s ho rt-dist~tlrp interc ity .::Iuto trip is charactpri zcd by 2 passen~c r s 

I'v r Vl'h it-l C' :l1lcl thaL l on ~~-d i s t :,"L ~' trips h :lVP 2.5. For Amtrak. <l ss umc that a 
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18 pe r ct.!n t l O:ld fac t or i s a fa ir es timat e f or short-dis t!3nc ~ convent i o nal 

tra in s , \ .. hi I ~ . J SO p~ r ce:"l t 10~d fac tor i s c O[tunon for Met r oliner a nd 10ng­

dista nce trai n s . 

Il iVl' r sion F.1C t o r s : Th e same dive r s i o n factors e mpl oy ed in' the s afety 

,1 na l ys i s will be u s ed in t he e v aluation o f e n e r g y i mpacts , excep t t hat t he 

l'st i ma t c of MetTol l nl! r dive r sion i s 50 per c e n t f rom air. 40 per c e nt f r om au t o 

.1nd 10 pe r ('cnt r r om b'.Js . r C'f l pc tin~ bus int?ss t r av e l pt (>dominan c p o n t h i s 

h ig he r p ri ced se r v icc . 

C ircu ity Ad j us t ments : Th e r a i l pe r f ormance f ac t o r mus t be reduced t o r e-

r It.:c t th l! r .. li 1 r o ut e ci r c ui t y . To a c count fo r th is , we red ucr. t he Amtrak e nergy 

pc r f~ r mJ, nce t!5 t imat c by 10 pe r c e nt f or s hort-dist a nce trips , and 25 per c ent 

f or l o n >;-d i s t a nce t ri ps . Th e mor e deta ile d rout e-by-ro ut e s tud y nee d ed t~ 

compcn ~.' te fo r t e rrain effects i s no t fe a s ible i n this report . 

T':lb l c 2 . 9 p r o v i des a s umma r y o f the f u e l s a vings a rising f r om tra vel di·· 

ve r s i an t o in t e r c ity r a il. The sav iu~s of 53 million ga llons , a t t h e current 

f i na l use r pr ices of d i ese l a nd a i r i uels , ls equa l to a savings of $29. 2 million. 

Ho wC' ve r. the r e a r e several r e a son s fo r believing tha t thi s is a n u pper bo und fo r 

;\m trak e n e r gy savi ng~ . Firs t, Amtra k doe s not unive r sa lly e mp l oy Amfleet e qui p­

ment ~n it s s ho r t -dis t a n c e routes , and i t i s in t h e se ma rk e t s wh e r c projec t e d 

sav in ~s ., r e g r eat e st . I f a ll s ho r t - d i s t a nc e route s weT ~ s e r v i.ced by conve nt ional 

CfIUipmf> nt , 4 5 pe r c e n t o f the c !lC' r gy be n e f i ts wo u l d be lost. S(>conu . t he 15 mpg 

f i ,.~ure fo r tlar.! <l u t a moue ma y be .1 conse rvat i ve es t i m.:a t e , espec ia l l y fo r inte r c i t y 

dr i v in g . Th ird , no accoun t i s t a ke n of e ne r g y c o n c:;umcd by p.:1ss t · n~ ... r s in s t ,'Hi on 

.U.: {"I..~::>S a nd l~r. rcss . 

It s ho u l d be no t co tha t bll s ou t pe r f o rms r .3 i l i n e v e r y ma rk~ t. I f tra ff l 

l"u r r en tl y di ve r t e d t o Amtr.,k ha d heen d ive rt e d t c bl1 ~. t h e savin~s woul d b C" mud, 

large r . I f a ll A~t r ;lk t r ~rr i c we r e ca rr i e d llY int e r c ity b llses , a n a dd i tional 
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TABLE 2.9 

ENERGY SAVINGS DUE TO INTERCITY RAIL PASSENGER SERVICES 

Ty pl;! o f Service 
:tn d Dive r s ion 

~te troliner 

Dive rted f rom: 
Ai r 
Bus 
Auto 

Sho rt-d i st ::m ce Trave l ers 
o n: 

Short-distance trains 
Long-dis t 3nce t rains 

Dive rted from: 
Air 
Bus 
Auto 

Long-distance Travelers 
o n: 

Sho rt-dis t 30ce tra ins 
Lon g-dis t ~nce trains 

Dive rted from: 
Ai r 
Bus 
Auto 

P .. lssenger Hiles 
(OOO) 

324,190 

162, 095 
32,419 

129,675 

1,150,545 
1,227,273 

356,678 
237,782 

1,783 , 368 

60,561 
1,227 ,273 

643,914 
321 , 957 
32 1, 957 
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Passenger Hilesl 
Gallon 

~uel Consumed (Gallons ) 
Diverted and Net Savings 

100 3,241,900 

20 8,104,750 
120 270,075 

30 4 , 322 , 500 

97 
44 

20 
120 

30 

97 
44 

30 
120 

38 

Net savings 9,453,258 

11,861, 288 
27,892,568 
39,753,856 

17 ,833, 900 
1,981,517 

59 , 445,600 
79,261,017 

Net savings 39 , 507,161 

624 , 340 
27,892 , 568 
28 , 516,908 

21 , 463 , 800 
2, 682 , 975 
8.47 2 . 553 

32.61 9 . 328' 

~et savings 4 ,102,4 20 

Total Sys t ('m Sav i ngs 53, 062 ,819 



38 . 3 miliio n ga l l ons would be sa ve d . The val ue of Amtra k ' s cont r i bu t i on is 

hea v i l y dcpcI1d e nt o n t h e a s su mpti o n t ha t int e r c ity bus rid e r s hip i s not as 

se r ious Ly a ff ec t ed as air ~nd a ut o tra ve L. Altho u gh rail passenger se r v ice may 

be conservin r. e ne r gy , t he r e! may be mo r e cost- ef f ec tive ways t o a ccomp l i s h th is 

goaL Fo r exa mp l c, 10 0 pe r cen t c omplian ce with the 5 5 mph s pee d limit could 

_J / 
s.avc 2 . 508 billion ga llon s an nll::l1ly . -

As t !lC r es u l t s i n Ta b l e 2 . 9 indic a t e , Amt r a k ' s l on g-ha ul t r ai n se r vi c e s 

p r esentl y cons ume n e .a rly a s muc h f uc l as \oIQu ld ha v e been us ed 'Jy t he r id e rs' 

sc.>r;ond- c ho i c e alte r n a tive . Amtra k ' s c o n t ribu tion t o f ue l c o nse rva t ion i s 

e f fec t i vel y ze r o (o r l o n g- dis tanc e t r avel . I f ap prop r ia t e s llo rt- d i stance r a i l 

passenge r services could be provided t o mee t the needs of s ho rt-dis t a nce 

trav e l e r s o n i 'ong-ha ul tra ins . the e ne r g y savings wo uld be mu ch large r, o ther 

tli ings eq ua 1. 

ENVIRONMENT 

Alon g wi th e n e r gy c onse rva t i o n. prese rvation of the e nviro nme n t i s of t e n 

c ited as a s trong attribute o f inte r c it y rail passe nge r servi c e. 

The r e a r e three p rima ry t y pe s of e nv iro nme nt a l d egr a dation pro du ced by 

t ran s po r tat ion: aL " po llution, n u i s e pollutio n and th e 1\)ss of l a nd to prov ide 

. f 24/ t r .:1 n 'i po r t l tl ras truc ture . - The l as t r esul t s [ rom inc r edsed conges tio n 

whic h has bro ught a bo ut the need f or expa nd i ng t h e highway n e two rk a nd bui ld in g 

new :.1 irpor t s . Th e aesthet i c l oss f rom t hese a c tivi. t i es i s , o f cou r s e . i mpo::.sibh. 

t o qua n tif y . \.Je c a n cx.,mine, howe v e r, t he e x t e nt t o whi c h Amtra k i s cOfltri bulin )~ 

t o t he a l lev i at i o n o f air po r t a nd Ili ghway c o nge s ti o n . 

Ln thi s re po r t we wi l l c o ncentr :t t c on a lle vi a t i n g po l l u t i on and c on ges r ion . 

~oise pol lution will r c c c i v(' on l y brj ef trc:ltmen t , as this p l"o b l (m 

i nvolves [ cchni al con si d e r a t io n ~ .1. nd mcasu r Cllle nt p r ob l C'ms t ha t r ema in unr c-solv. 1. 
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Air I'o Llution ']2/ 

Interc ity passenger transportation produces external diseconomies through 

emitting several different types of pollutants into the atmos?here. The 

principJ! types of pollut~nts generated by the transport sector are the fallowing . 

Ca rbon monoxide (CO) is a clear, odorless gas resulting from the incomplete 

combus tion of c~rbonaceous fuels . Although some CO is formed by natural processes, 

mos t of it is man-made . Because the affinity of hemoglobin for CO is 

~pproximate ly 200 times greater than for oxygen, excessive amounts of CO in the 
26 / 

atmosphere inhibit the blood ' s ability to carry oxygen. 

Carbon dioxid e (C0 2) also results fro m combust ion. The creation of CO2 

may increase the reflectivity of the atmosphere, producing the so- called 

27/ 
greenhouse effec t.--

Nitrogen oxides (NO ) also r esult from combustion. Initially NO is pro-

duced, but as it diffu~ es into the atmosphere and cools i t is transformed 

28/ 
into N0

2
.-- N02 c reates the reddish brown haze often seen in urban areas. 

Background levels of N0
2 

are typically . 002 parts per million (ppm) and it 

pr~sents a serious health threat in the range of 100 ppm, although this is an 

unlike ly occurrence. Concentrations of only .12 ppm can be smelled, and continued 

exposure can increase the risk of upper respiratory disease and infect i on. The 

presence of N02 c auses dye s to fade; mixed with water vapors it caus es metals 

to cor rode. 29/ 

Hydrocarbon, (He) arc the r esult of incomplete combustion and evaporation 

of ga~o l ine from stora ge areas. HC are more often emitted from natural sources 

than techr.oloAlcal ones , but the latter may be important in areas that are 

a lready highly polluted. Real injury from HC requires concentra tions of 25 ppm--

a }evel tha t does not occ ur even in h i ghly polluted ai r. However, eye irrit~tiont 

irriration of the uppe r rc s pir:ltory trac ~ and damage t o plant life c ~n re sult 

)01 
f r o~ ty p i cdl conccntrdtions in ur ban ai r. 
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Photochemical oxidants (ozone and peroxyacetyl nit ra t es LP~7) a r e produced 

when NO a nd He are exposed to sunshine . These are usually present in very low 
x 

concentrations, but traffic and wea ther conditions can combine to pr0duce leve l s 

injurious to human health. During rush hour tra ffic, l evels of PAN can r each 

.5 ppm. Ozone can be smelled whe n present in concentration 

11/ 
of .02 ppm and it can impair respira tory functions at levels of .3 ppm. Plant 

life, fibers , and rubbe r products are especially susceptible to damage frem 

ohotochemical smog. ll/ 

Particulates are emitted from mobile sources in small amounts compared to 

those produced by natural and other technologica l sources. However. in heavi ly 

traveled areas the marginal contribution could be serious. High concentrations 

of particulate matter have been associated with chronic bronchit i and other 

upper respiratory infections . In addition, suspended particulate matter may 

33/ 
aff~ct weather conditions.--

Sulphur oxides (SOx) are among the most serious f air polluta nts. Diesel 

fuels are more sulfurous than gasoline, suggesting that trucks, locomotives, a nd 

diesel-powered buses are more harmful to the environment than autos with respect 

to this pollutant. Sulfur oxides can react synergistically with the a tmosphere 

to produce phytotoxicants (substances poisonous to plant s) . They can damage the 

upper r espiratory system as well as electronic equipment, fabrics, l ea the r9 a nd 

a variety of build J.ng materials. 34/ 

There are innumerable difficulties with evaluat i ng Amtrak' s impact on the 

air pollution problem. First, it i s necessary to red uce all modal missions t o 

a common measure . We ha ve chnsen pounds per p~ssenge r-mi.le as th e r elevant 

perfor~ance measure . and have converted the available data, under th e assumpt~ons 

outlined above , to a rri ve at the emi ss ion facto rs tha t appea r in Tab le 2 .10. 
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TABLE 2.10 

EMISSION FACTORS FOR INTERCITY PASSENGER TRANSPORT MODES 
(LB~. PER PASSENGER-MILE) 

Pollutant 

Mode CO HC NOx SO x Particulates 

Ra' l 

Long distance diesel .00409 .00225 .01068 . 00130 . 00057 
Short distance diesel .00186 .00102 .00484 .00058 .00025 
~!etroliner.!/ .00054 .00022 .00004 

Air 

DC-9-30 . 00146 .00112 .00060 . 00026 . 00010 
Jumbo Jet .00144 . 00033 .00237 . 00030 .00011 
Medium Range Jet .00052 . 00013 .00077 .00017 .00013 

Intercity Bus .00134 .00022 .00224 . 00016 .00008 

Auto 

Short distance .05500 . 00704 .00539 .00022 .00064 
Long distance .04400 .00563 . 00431 .00018 .00051 

SOURCES FOR CALCULATIONS: U.S. Environmental Protection Agency, Supplement No. 5 for 
Compilation of Air Pollution Emission Factors, 2d ed ., Research Triangle Park, 
N.C .: 1975; u.s. Department of Transportation, Environmental Impact Statement for 
tligh Speed Rail in the Northeast Corridor , Washington, D.C.: 1973; U.S , Environmental 
Protection Agency, Compilation of Air Pollution Emission Factors, Research Triangle 
Park, N.C . : 1973 . 

.!/ Metroliner emissions are produced at the electric power generating plant. 

Unfortunately, this measure has some drawbacks. Airplanes, for example, 
35/ 

emit pollutants mostly during the landing-takc-off (LTO) cycle.- Therefore, 

nearly all emissions from aircraft impact on a lreody polluted urban or suburban 

areas, whereas much of the pollution produced by the surface intercity transport: 

modes is emitted in rural areas . Some pollutants . such as carbon monoxide . 



a r ~ p ri ma ril y a Inc ali z l·d . IIrb:'l prob l em . whi i.- II I-h r r <; . li kr ni t r nl!.(·n 

dio xid e . result in more widcs ?re ad d .... un.:lgf' . 

Although research has shown that these e miss i on s arc h.lrmf .. l . thC' ( C' i s no 

a ccepted me thod 01 valuing the d2mage fro m in c reme ntal po lluti o n. Th e e f f ec t s 

of changes in pe rform,me €' mp;Js ur ps n n th e- t'o llt'pn lr."J ti on 0 1 pnl l .. : i \ln in .,n 

e n vi. r o nmen t s hould id eal l y be meas ured by a diff usion mod e l. Su ch mod e l s do 

36/ 
exist, but they wack better for sOl11e emissions (e .g. CO) than for o thers. -

Tr a n sport emissions a re onl y part of the total ))ollution pr oi>l C'm. a nd 

inte r c iiJ. passen ~e r travel produces o~ l y a fraction of tot~l emis s ions from 

mobile sou r ces . Most transpo rt a ti o n- c r eate" po llution comes from l o cal a nd 

commut<1tio n passenger tri:iv~l ant! from truck tril llSport . 

To evaluate Amtra k' s impact on th ~ a ir pollution proble m, we mc,'sur(' 

the red uction in emission s due to traf f ic diversion , pmpillyin ).! r hl" s: lm C' 

assumptions made fo r the e nergy .I n.llys is. All pollution i s not e quall y deleter-

iOlls to the nation's welf a r e , but it is not feasible to i solate those portions 

of i nt e r ci ty t r ips tha t impact on alre:-tdy po lluted .-:lreas. Th r efo r e , ',If!' sh.l ll 

examine g ros s e mission dif fe r ences due to Am t r., '< a nd rc.:o~niz e th.l t the r esultin~ 

measures p r ovid e a n u pper bound to Amtr.-:lk I s con tr Ih u t ion. 

Diverted po llutan t s wer e estim~t('{t by mul r ip l y in g th e auto .,nd hll s 

passenger mil e s present e d i n T<lh l c 2 . 9 hy the ('mi .5:; ion f., c tor s pr e !"'l' llt Pd in 

Table 2 . 10 . The dC"sc r ip tion of ciwh tYPl' o f l r ~ lin !"'C' r v i cp i s thl~ :-> a ITl (' ; IS 

fo r th e en e r gy mw.lys is. Emi::. s io ns .1 r e ('"lnd .-ll L'e! hy mlilrip l y in ~ t 'mi s~ ion s 

per p:tssenger-mile fo r eac h se r vice hy Illlmhf'I· nf p:l Rs e ng ,,: r-mi l es . 

product!d du rin g th e LTO cy c l e ~ :u: s ho wn in T.lhlc 2 . 11 . 1\1l! cill c lll :ttl," ! 11h.' Il llmh.·, 

II 



uf I li~ht s not f l own d ue t o traffic di version to Amtrak (assuming 50 per cent 

1,),JU f:lc t ors ) and multipli ed the number of f lights by the LTD e mission factors . 

\"e m:tll~ the fo ll owing ;)~sump liuns t o convert diverted air passenger-miles to 

number of fl i gh t s : 

:-Ic trol ine' 

Short- h. \Ul c onve nt ional 
R~il 

Long-distanl:e Rail 

75 j>asser,gers pe r pla ne , a ve r agf" distance 200 mile s 

60 passenger s per plane , average dis t ance 300 miles 

507. on jumbo jets-- 150 passengers , 1500 miles per 
p:lssenge r; 50% in other long-di s tance jets-- 7S 
passengers pe r plane and 1,000 miles pe r passenger 

TABLE 2 .11 

ENISS tON FACTORS PER AIRCRAFT LTO CYCLE 
(I N POUNDS) 

Pa rti culates So" CO He NOx 

Jumbo Jet 1.3 1.82 46.8 12 . 2 31.4 

Long-range J e t 1.21 1.:'6 47.4 41. 2 7.9 

Medium-range Jet .41 1.01 17 .0 4 . 9 10 . 2 

SOURCE: U.S. Environmental P'.cotcc tion Agency , Compilation of Air Pollution 
Em ission Facto r s , Washington, D.C.: 1973, pp. 3.21-3 . 24. 

The r esults or' these ca lculations are found in Table 2.12. They indicate 

that Amtrak's c ontribution to ahOoting polluti n i s ze r o or n C):;:lr i vl.! in 10ng-

distance t,'ave l m.1. rkcts, a l though the r e i s somc ['cdu c ti.on in ca rbo n monm,idc 

~ missi{l n s due to the divc r sion of auto tl";).vclers. Howeve r , .:.I S pointed out above , 

CO pot lution i s primarily an urban phenomeno n a nd Inng-di st.1 nce trains s pc nd 

r e l a l iVf' l y little time p;l ss in ~ through urban a r eas . For ~O :IIHI SO • whi.ch a r c x x 

11.:1 t j nl1w id e p roh l e m:; , l lln g-d i st.1ncc tra in sc rv ice wo r sens , r a th e r th.," Jbatl..':-; the 

p r oh l('m . 
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HETROLlNER SERVICE DII ERSION: 

Type of pollutant 

CO 

He 

NOx 

SOx 

Particulates 

79 
TAIlLE 2.12 

AIR POLLUTION ABATEHENT EFFECTS DUE TO 
INTERCITY RAIL PASSENGER SERVICE 

Annual Emissions in Pounds 

!ill. Air Bus Auto 

183,702 43,441 7,132,125 

52,949 7,132 912,912 

175,063 110,221 72,618 698,948 

71,322 10,914 5,187 28,529 

12,968 4,430 2,594 82,992 

SHORT- DISTANCE TRAVELER DIVERSION : 

Type of pollutant 
Annual Emissions i n Pounds 

Short- Distance Long-Distance 

Rail Rail Air )lus 

CO 2,140 , 013 5,019,547 340 ,000 318,628 

lie 
1 ,17 3,556 2,76l ,364 98 ,000 52,312 

NOx 
5 , 568 , 678 13 ,107, 275 204,000 532,632 

SOx 
667 , 316 1, 595 , 455 20,200 38 ,045 

Particulates 287,636 699,546 8,200 19 , 023 

Net Reduction 

7,359,268 

972,993 

706,724 

(26,692) 

77 ,048 

Net Reduction 

~ 

98,045,240 91,544,308 

12,554,910 8,770,302 

9,612,354 (8,326,967) 

285,339 (1,919,187) 

1,141,356 181,397 



LONG-DISTANCE TRAVELER DIVERSION: 

Type of Pollutant 

Short-Distance 
Rail 

CO 112,643 

He 61,772 

NOx 293,115 

SOx 35,178 

• Particu l ates 15,162 

TOTAL REDUCTIONS 
ALL SERVICES 

CO 

HC 

NOx 

SOx 

Particula tes 
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TABLE 2.12 

(CeNT'D) 

Annual Emissions in Pounds 

Long-Distance 
Rail ,l j~ Bus 

5,019,547 270,412 431,422 

2,761,364 194,318 70,831 

13,107, 275 78,817 721,J84 

1,595, ', 55 9,300 51,513 

699,546 7,058 25 ,757 

Pounds Per Year 

108,639,328 

8,997,926 

(18,865,193) 

(3,457,747) 

(259,250) 

Net Reduction 

Auto 

14,166,108 9,735,752 

1,812,618 (745,369) 

1,355 ,439 (11,244,950) 

57,952 (1 ,511,868 ) 

164,198 (517 ,695) 

Tons Per Year 

54,319.5 

4,497 . 0 

(9,432.6) 

(1,723.9) 

(129.6) 



Short-haul rai l passenger service r.ontributes to reduced pmi~sions of 

four of the five types of pollutants exaloined. In this c.:lse , reduction of CO, 

especially i n the megalopolitan Northeast Corridor, may huve n rea l environmental 

impact. One-half of passenge rs on long-distance trains are making short-distance 

trips. They are traveling on trains that are less environmental ly effic ient than 

is necessary to meet their needs. This argues f or restructur ing the Amtrak route 

network to concentrate on short-distance markets where environmental effects of 

reducing aut o trave l may be meaningful. 

It is easy to overstate Amtrak's contribution. In 1972 NO emission from x 

s tationa ry sources alone was 11 , 665,000 tons. In t hat same year hydrocarbon 

emission amounted to 27 . 1 million tons~1 The percentage of these totals that 

Amtrak diverts. is infinitesimally small. One estimate of the amount of pol l utants 

emitted into the nation's atmosphere is presented in Table 2.13 . 

TABLE 2.13 

ANNUAL VOLUME OF POLWTANTS IN THE U. S. 

Type of Pollutant Millions of Tons per Year 

Total Transport Only 

CO 100 78 

HC 27 15 

22 11 

33 1 

Particulates 27 1 

SOURCE: U. S. Department of Trans portation, Summary of National Transportation 
Stat is ies, Washington , D. C. : June 1975, p. 84. 

We can examine the cos t of reduc ing emission through alternative strategies 

and compare these to the cos t of in tercity rail passenge r ~perations. A recent 
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study1!lestimated that the cost of reducing NOx automobile emissions from 2.0 

grams per mile (~pm),the current standard, to 1.0 gmp would bE'" $450 per ton. 

Reductions beyond this to . 4 gpm we re predicted to cost $2,300 per ton. Th e same 

report estimated that lowering the national standard for ~C emissions (1.5 gpm) 

to the California standard (.98 gpm in 1976 and .41 gpm in 1977) would co.t 

$470 pe r ton removed. 

Therefore, the same reduction in emissions that Amtrak produces on its 

short-dis tance and Hetroliner services could be produced by imposing more stringent 

a utomobile emission standards at a cost of $2,924,058 for the He reduc tion and 

$1, 168 , 600 for NOx r eduction. This $4 million expenditure must be compared to 

Amtrak' s half billion dollar deficit. In addition, there are other less costly 

alternatives, For example , improvements in utility boilers can ~educe NOx 

emissions for $100 pe r ton . l~/ 

Clearly, Amtrak ' s contribution to pollution alleviation is small, even in 

.areas wher e it m.i.ght be expected to have an impact. 'fhe fault is ntlt Amtrak's. 

The problem of pl)~lution c'Jntrol is simply much larger thaI. Amtrak's abil!. ty to 

contribute to its abatement . Although this rough a nalysis should be refined 

through more detail ed investigation, the implica tions are apparent: pollution 

abatement cannot justify the Amtrak program. 

Conges tion 

The Rail Pa~s~nge r Ac t speci f i ca lly cites congestion alleviation as a rationa le 

for prese rving and r~vitalizing inte r c ity rail passenge r trans portation. Although 

conges tion reduc tion can be viewed as an improvement in national trans port service 

quall y . it is included here under environmental ~frects becau~e it is so of t en 

associated with pollution and the deterioration of the urban environment. 

8 2 



Airport Congestion 

It is difficult to estimate congestion or the marginal impacts of diversion 

on the airport congestion problem. Congestion a nd the a ttendan t aircraft and 

pa ssenger del~y a re directly r ela t ed to airport capacity which is neither easily 

de f ined nor solely dependent on runway and t ower capabilities . In a simplistic 

sense, cap~c ity can be considered the number of take-off s and landings t ha t can 

be safely accommodated. However . since the type of aircraft using the airpcrt 

can range f rom jumbo j e ts to priva te, singlE.'- person aircraft, it is not possible 

to translate operations capacity directly into passenger cap?:i t y . Further , 

the probability tha t an airline passenger will experience a delay froQ air space 

conges tion is due largely to the time of day , day of the week, and time of the 

year he or she is tra veling. Amtrak's impact on reducing congestion depends not 

only on how many flights are diverted, but also when these fl ights are diverted. 

Amtrak's present scheduling policy min imiz~s its impact in all but a handful 

of city-pair marke ts. Airport congestion can only be alleviated if l a rge numbers 

of !lir trave lers are civerted . To accomplish thiS, Amtrak must o ffe r s ubs tantial 

capacit y in the marke t :s whe re it comp e tes "'ith air. The cve rwhelming majority of 

Amtrak's r c utes a re s erved by single, daily. round- t rip se rv ice . Thus ~ a train 

from San Fr anc isco to Chicago compe t es not only with San francisco-Chicago ai r 

~ervice , but a lso with San Francisco-Salt Lake City, San Francisco-Denver, San 

Francis~o-Omaha and all o ther intraroute air services_ Dive rsion of ai r passengers 

at any Single ai r po rt, therefore, is small. further. airports serve many o the r 

ci t ies which Amtr ak does not . 

At presen t Amtrak ' s con t r ibut~on to allevinting a irpo rt rongcs ti on is confined 

to those ma r kets with f r equent d~ily service, i.e., those i n the No r theast Corr idor. 

Air- compe t i t ive train se rvice devoted so lely to corridor t r 2ff ic . along with New 

Yotk-Florida se rv'ce ~ generates 1.64 billion passenger-mile::. ann:t.3lly . or 41.1 

per cent of Amtrak ' s t ot a l . 
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Not all of this traffic is diverted from air carri e rs. Some is short-

distance, non-business travel diverted from the auto and bus modes . tn order 

to simplify the 3nalysis, ;Issump th~ following divprsioll factors : 

Ci ty-Pai:-s 

~ew York/~ewark and south of 
New York to Washington 

lew York/Newark and north of 
New York to Boston 

New York-~oslan Corriior t~a f flc 

New York-Washington Corridor traffic 

All other Corridor traffic 
(eg. Baltimore-Hartford) 

New York-Florida 

New York-Philadelphia 

% Diverted from 

50 

~O 

25 

25 

25 

25 

10 

Air 

These diversion estimates are fairly high. The Amtra k congestion alleviation 

effect calculated below should be considered an upper bound. 

[n order to measure the impact on air tra ffic conges tion at major Northeast 

Cor ridor airport s , the diverted passenger-mi h : :.. must be tra:ls1ated into fligh ts. 

To accomplish this. assume an average load of 60 passpngers per airc ra ft 

and that the average lpnglh of trip fo r air passengers is as follows : 

200 miles for Metrolin~ ~ travelers 

150 mile£ for conventional Corrido r travelers 

JGG _Li :':i .~or ~c;ton-Washine.t(ln r"vel e r s 

750 miles fo r New York-Florida travelers 

The reduction in the number of flig~ts must be assigned l ~ the relev~n[ 

40/ airport based on each a i rpo r ti s share of Corr idor 1 and i ngs.- TIlese 

a irports are Logan ( Boston), La Guardia (New York CitvL Newark, 



Philadelphia, Baltimore-Washington International (Baltimore) and 

National (Washington). Smaller airports, such as Hartford, are 

omitted because these are not congested and account for relatively little Corridor 

air traffic. Dulles (Washington) and Kennedy (New York City) are .1so omitted, 

s ince the preponderance of traffic at these ports is non-Corr i dor. 

In order to estimate the etfect of Amtrak services, it is necessary to 

forecast aircraft delays due to the increased traffic if Amtrak's service did 

not exist . ThUG one must define a relationship between the number of operations 

at an airport and the amount of aircraft delay . The Federal Aviation Adminis-

tration has developed such a function based on a study of five major high density 

airports. 411 The procedure was to regress delayed aircraf t on total operations. 

The equations t ook the following form : 

FORl'tULA 2 .2 

AIRCRAFT DELAY, NORTHEAST CORRIDOR AIRPORTS 

- 37. 1867 3.51885 
e (Q) 
-37.1867 3.51885 1.59676 

Dny = e (Q) e 

2 
R = .81 
df 11 

Where 

Dnny Delayed aircraft, if not a New York Airport; 

Dny Oel3yed aircraf t, if a New York airpor t; 

-37.1867 
e ~ Constant in the regression equation; 

Q Number of oper.ations - i.e., rake-o ffs and landings; 

1. 59676 
e A scalar for New York airport s . This is included because 

interaction between N. Y. airport ~ raises delays abov~ what 
would be expected if a city were ~erved by a single port. 
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TABLE 2.14 

DIVERTED AIR OPERATIONS AT NORTHEAST CORRIDOR AIRPORTS 

DUE TO AMTRAK SERVICE 

Annu:)l Intra-Corridor 
Diverted 
/I of Air Annual Annual Shar e of 

Passenger Diverted Diverted Flight" of Annual Daily 

Hiles II of /I of Affected Affec t ed Diverted Diverted 

Se rvice (000) Flights Opera t i ons Airports Airports Operations Opera t ions 

~IETROLlNER 162,095 13,508 27,010 LGA 20.6 5,564 15 . 2 

N.Y.-WASH. 
NWK 11.7 3,1 60 8.7 

PHIL 27 . 8 7,505 20 . 6 

BALT 12.0 3,240 8.9 

NAT 27.0 7, 540 20 . 6 

100.0 27,009 56.0 

CONVENTIOl\AL CORRIDOR 40 , 775 4 , 531 9,062 LGA 20.6 1,867 5.1 

N. Y .-I'ASH . 
NliK 11. 7 1,060 2 . 9 

• 
PHIL 27.8 2, 519 6.9 

BALT 12.0 1,087 3.0 

NAT 27.0 2,529 6. 9 

loD.O 9,062 24.8 

BOSTON-WASHINGTON 152,625 8,479 16,988 LOG 28 . 1 4,765 13.1 

LGA 14.9 2,527 6. 9 

NWK 8.4 1,424 3.9 

PHIL 20 . 0 3 , 392 9 . 3 

BALT 8 . 6 1,458 4 . 0 

NAT 20.0 3 , 392 9.3 

100.0 16,958 46.5 

N.Y . - PHILADELPHIA 16,488 2, 748 5,496 LGA 40.5 2,228 6.1 

NWK 19.0 1,040 2.8 

PHIL 40.5 2, 228 6.1 

100 . 0 5,496 15 . 0 
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Annual 
D'verted 
II of Air 
Passenger 

Miles 
(000) 

N.Y.-FLORIDA 145,025 

LOG Logan (Boston) 
LGA ~ laGuardia (New York City) 
NWK = Newark 
PHIL Philadelphia 
BALT Baltimore 
NAT Na tional (Washington, D.C.) 

Annual 
Diverted 

iI of 
Flights 

3,233 

TABLE 2. 14 
(CONT'D) 

Annual 
Diverted 

n of 
Operations 

6,466 

Affected 
Airports 

87 

LGA 
NWK 
PHIL 
BALT 
NAT 

Intra-Corridor 
Share of 

Flights of Annual Daily 
Affected Diverted l)iverted 

Airports Operations Operations 

21.5 1,332 3.6 
11.7 757 2.0 

27.8 1,797 4.9 

12.0 776 2.1 
27.0 1,804 1, .9 

100.0 6,466 I1.5 



Table 2.14 s ummar izes the airport diversion estimates. The annual numbe r 

of diverted operations (landings and takeoffs) at each airport is the releval.t 

figure for computing expected delay. To calculate the change in delay at each 

terminal, compare delays i n current opera tions wi th what they would be if Amtrak 

were not operating . Table 2.15 summarizes these results. 

How long each a ircraft would have been delayed is a function of when the 

delay occurs. The closer the delay is to the peak travel period, the longer it 

will be. For our purposes we will assume that each aircraft would have been delayed 

42 1 
30 minutes.--- If we assume that each passenger values his or her time at 

$lO/hr., then annual value of Amtrak's congestion alleviation is $750,600. 

Further, the airlines achieve lower operating expenses as fewer aircraft are 

delayed. These have been estimated at $10 per operating minute. This yields an 

additional $750,600 in benefits. The total annual benefit from Amtrak air 

passenger diversion in the Northeast Corridor is slightly in excess of $1 . 5 

Airport 

Loga n (Boston) 
LaGuardia (NYC) 
Newark 
Philad elphia 
Baltimore 
National (Washington) 

.!!.I Estimate 

TABLE 2.15 

DIFFERENCE IN AIRCRAFT DELAYED BY CONGESTION 
AT MAJOR NORTHEAST CORRIDOR AIRPORTS 

DUE TO OPERATION OF AHTRAK SERVICE 

Actual II of 
Operations 

(Annual) 

295,000 
339,000 
220,000 
316,000 I 
125,OOO.!!. 
326,000 

II of Opera t ions 
if Amtrak 

Discontinued 

299,765 
352,518 
227,441 
333,443 
131,561 
341,265 

88 

Projected 1/ of 
Aircraft Delayed 

w/Amtnk 

1, 252 
10,081 

2,185 
1,594 

61 
1,779 

16,952 

Projected II of 
Aircraft Delayed 

wlo Amtrak 

1,324 
11,566 

2,475 
1,926 

73 
2,090 

19,454 

Diff. 



Highway Congestion 

If Amtrak is to reduce highway congestion, it must divp.rt significant 

numb ers of auto users f rom heavily traveled roads. Most highway congestion 

is caused, not by intercity travel, but by commuter trips at peak periods. 

Only holiday congestion results primarily from intercity auto travel. 

The analysis will be concentrated on the heavily traveled and congested 

Northeast Corridor. 

The benefit from r educed highway congestion accrues to those who 

continue to dri ve. If enough travelers forsake their autos and rely on 

Amtrak, those remaining on the highway have a reduced likelihood of delay. 

Further, if traf fic diversion to rail offsets the normal gorwth in vehicular 

traffic on the nation's urban and near-urban arteries, the need to expand 

highway facilities might be eliminated . This future benefit will be 

treated in Chapter 3 of this report. 

The task here is to estimate the time saved by highway users due 

to diversion of some intercity travelers to Amtrak . The average speed 

autos can travel is determined by the ratio of traffic volume to the capacity 

of the roadway (VIC ratio). Volume is usually expressed in terms of the 

Average Daily Traffic (ADT) over specific route segments. Capacity and 

ADT both vary over the length of the highway due to variation in terrain, 

road quality and numb er of lanes. 

The current benefits from highway decongestion due to Amtrak can be 

estimated using a model prevIously employed in a study of High Speed Rail 

Passenger Service in the Northeast Corridor. 43/, 44/ Briefly, the model 

predicts changes in travel speeds through the foiliwing linear equation: 
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FORMULA 2 .3 

CHANGES IN TRAVEL SPEED 

where 

S the average auto operating s peed, if Amtrak-diverted auto traffic 
wp.re put back on the road; 

Sb the averrtge auto operating speed at present; 

a speed coefficient representing the relationship between speed and 
the vIc ratio 

r
1 

volume capacity ratio without Amtrak service; 

r
2 

volume capacity ratio with Amtrak service. 

Define 

and 

M+V = N-M 
C C 

c = M+V + M 
r 2 Kr2 

where 

N = intercity auto traffic io ADT if Amtrak service did not exist, 

M ~ intercity auto traffic with Amtrak, 

C design capacity of the highway route segment, 

K intercity portion of total traffic. 

V urban auto traffic in ADT. 

The equations must be solved for each route segment along the Amtrak com-

petitive highway corridor. Depending on the volume of diverted traffic and on 

each segment's capacity, the presence of Amtrak will affect average auto operating 

speeds. Obviously the effect will be nil in areas where there is no congestion 

and traffic can average the legal maximum even if all Amtrak-diverted traffic 
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were put back on the highway. In congested urban a reas, ho~e·Jer, the effect 

coul d be substantial. 

We can convert th e c han ge i n average auto operating speed into auto travel 

time reduct i ons thr ough the formula: 

FORNULA 2 . 4 

AUTO TRAVEL TINE REDUCTIONS 

where: 

T trip time reduction in hours, 

o trip distance a long highway segment, 

Pl ' P2 percent of intercity traffic at off peak and peak conditions respectively 

51' Sz = ave rage speed on intercity (rural) expressways (off peak and peak). 

53' 54 average speed on urban expressways (off peak and peak), 

Sd = average s peed change due to elimination of Amtrak service. 

To arrive at the value of the benefit of Amtrak we calculate: 

B AT(N(LnYn » + AT(V(LvYv » 

where: 

B 

Yv 

A 

= benefit s of time saved in ~ollars per year, 

= average value of time for intercity travelers, 

average vallJe of time for urban travelers, 

45/ 
= auto occupancy factors for inter- and intra-city tripmaking.--

~ annualization factor. 
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In order to adequa t e l y e valuate Amtrak ' s impac t, auto t rave l volumes, 

highway des i gn, and estima t ed rail dive rs ion da t a shoul d be collec ted fo r each 

s~gment o f t he aff ec t ed highways . Such c omple te disaggregated da ta were not ava i l-

able in time f or t his repor t. but previous exper ienc e with t he model allows us t o 

app roximate t he va lue o f the Amt rak divers ion e f fec t . 

The r e are approximate ly 60 billion auto passenge r-miles of travel (bo t h 

46/ 
inter c ity and non- i nter c i ty ) along the spina l routes of the N~rtheast Corr idor.--

The Corridor rail route s under cons iderat ion have diverted approximat ely 1 bil lion 

pas s enge r-mil es. The refore , Corridor auto traffic is roughly 2 per cent less 

'1 bi 47/ P' Ii i than it would be if Amtr ak s e rvice s were no t aV3~ a e.-- rev~ous app cat on 

of t h is mode l s uggests tha t the value of time saved f rom this l eve l of auto traffic 

48 / r ed uc t ion r anges between $10 million and $25 mill i on annually.-- However, t his 

mode l t ends to overes timate the real value of s avings. As long as traffic 

dive rsion volumes are large enough to affect the traffic flow, any diversion, no 

matt e r how small, will produce an improvement. But, the change may be imperceptable. 

For example, i f 100,000,000 travelers each save 2 seconds ove r a ten-mile highway 

route s egment, and if they value their time at $3.00 per hour , the annual benefits 

a r c over $150,000. Multiply this by the 40 segments that comprise the Corridor 

and we have more than $6,000,000 per year in benefits . This is equivalent to 

sav i ng 80 s econds over the entire Corridor length, a t rip that normally takes 8 

to 9 hours. Does a savings of 80 seconds have val ue i f it i s not pe rc e ived by 

49/ 
the t r ip-maker ?--

Amtrak does have an impact on highway congestion, simply be cause it doe s 

remove s ome vehicle s from the road . Whethe r t ha t i mpact has meas urable value i s 

another ques tion . Highway congestion is primarily an urban and ~ommutation problem. 

It s a lleviation may lie in increased re liance on train service, but that s e rv i ce 

mus t be geared to the needs of the predominant users of the highway , and these 

are not intercity travelers . 
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Although th er e may be posi tive benefits from Amt r ak ' s deconge~ t1on of a irports 

a im highways , th~ re may be costs as well. For examp le , landing fee r evenue losses 

to a irports and toll r eceipt losses to highway authori t ies must be consi dered 

in a rriving at the ne t impact. Also, state and federa l agenc i es l ose gasoline ta x 

reve nues because of the tra ffi c sh1ft t . Given the leve l of diversion in the NEe, 

these revenue effects are as shown in Table 2 . 16 .
50

/ 

TABLE 2.1& 

REV ENUE LOSSES DUE TO ANTRAK TRAFFIC r·IVERSlON 

Nil l i ons of $ 

Sta t e and Loc<ll Fuel Taxes $3.9&8 

Toll Receipts 1.000 

Ai r port Landings Fees 1 . 1&5 

TOTAL $&.133 

Aga in, as in the ca s e o f ene r gy and safe t y . there a r e benefi t s t o 

soc i e t y from A~t rak se r vices, but the net benefi t s do no t begin t o a pproa ch t he 

cost of service . One argument i n r ebuttal of t h i s pos ition is tha t it is improper 

co examine the benefit s s epa r a tely . The inte rrelationship, for example, be t\"een 

conges tion and air· pollet i on is s uch tha t the c ombined bene fit may be g r ea t e r than 

the s um o f the i ndividua l bene fit s. However, we may note tha t the highe r operat­

i ng s peeds whi ch mi ght re sul~ f rom decre ased conges t ion have a mixed impact. An 

a utomobile t rave l i ng fas t e r burns hotte r and pr oduces l ess carbon monoxide, but 

i t produces more nitrogen oxides. The overall i mpact r ema ins unc lea r. Ana l yz ing 

the i mpac ts sepa rately has its d r awbac ks , but it a vo i ds complica tions a nd inc on­

gr u i ties tha t othe rw i s e wou ld r ende r inves tigat i o'l hope l es s . Wh i l e it is di ff i­

cult to est i ma t e thu cos t effec tiveness o f Am tr3k in r educ ing highwrty c onges tion~ 

it se~ms tha t a m'J r e ef f ec tive s olution would be one tha t diiectly ad dressed the 

pr ob l em o f commute r conges tion. Commuter bus ser vi ce , pa rk-and-ride programs, 

r ese rved express bus la nes ~ a nd ca r poo ls a r e more e ff i c i ent a ppr oaches . 
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Noise Pollution 

Li ttl e is known about the long-t erm consequen~es of noise pollut ion, or 

about what ambient l evels are t o l e rable ~ithout measurable damage . Noise 

pOllution t though more se~ious in urban areas where ambient levels are already 

high, is a national problem and produces important diseconomies even in 

spar se ly inhabited areas . Sl1 Marginal c han s in noise are hard to measure be­

cause different people are affected. For ex~mple, if one less flight takes off, 

the residents near the airport may perceive an improvement, but if the former air 

travelers take Amtrak, then the sound of the train might disturb those who live 

nea r the railroad tracks. The total number of people affected, both positively 

and negatively, depends on the population of the area, the distance they are 

from the source, tbe time of day the noise occurs, and the duration and loudness 

of the noise. 

When people have been asked to specify which sounds they found most annoying, 

the overwhelming majority mentioned highway noises.521 Tables 2.17 and 2.18 

present the tabulatiohs of two studies which elicited such responses. Table 2.19 

provides an estimate of the number of people i l the United States who are subjected 

to various levels of highway noise . 

Although rail is infrequently mentioned as a source of noise pollution, i t is 

not justifiable to conclude that traffic shifts from air and highways to Amtrak 

would contribute to noise abatement. First, trucks, rather than automobiles, are 

the principle culprits in generating highway no ise . At a distance of 50 feet, 

medium and heavy-duty trucks cruise at a noise level of 84 dBA, while passenger 

cnrs produce only 75 dBA.211 Introducing an additional automohile into a t raffic 

flow with light truck traffic has a negligible impact on the noise level emanating 

from the highway . 541 Second, noise levels do not increase arithmetically as more 



TABLE 2.17 

PERCENT CONTRIBUTION OF EACH SOURCE IDENTIFIED BY 
RESPONDENTS CLASSIFYING THEIR NEIGHBORHOOD AS NOISY 

(72% of 1. 20~ RESPONDENTS) 

Source Per centage 

Motor Vehicles 55 

Aircraft 15 

Voices 12 

Radio and TV Sets 2 

Home Mainte~nce Equipment 2 

Construction 1 

Industrial 1 

Oth'1r Noises 6 

Not Ascertained 8 

SOURCE: Bolt, Beranek and Newman, Inc., Survey of Annoyance f rom 
Motor Vehicle Noise, Automobile Manufacturer's Asso. Report 
No. 2112. June 1971 as quoted i n U.S. Department of 
Transportation. Air Quality. Noise and Health: Report of a 
Panel of the Interagencv Task Force on Motor Vehic le Goals 
Beyond 1980. Washingt on. O.C.: 1976. p. 6-7. 
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TABLE 2.18 

THE ONE SOUND WHICH MOST BOTHERS PEOPLE AT HOME, OUTDOORS AND AT WORK 

DESCRIPTION OF SOUND THE ONE SOUND WHICH BOTHERS PEOPLE MOST 

AT HOME C1UTDOORS AT WORK 
% % % 

Road traffic 22 6 2 
Aircraft 5 1 a 
Trains 2 a -
Industrial/Construc tional sounds 3 1 3 
Domestic/Light appliances 1 - 1 
Neighbors' impact noises 3 - -
Children 4 0 a 
Adults' voices 4 a 1 
Wireless/T.V. 3 a 0 
Bells/ Alarms 1 0 a 
Pets 1 a -
Other so~nds a - -

Total sounds which bother most people 49 8 7 

Individuals 
Those who are bothered by sounds 56 27 20 
Those who notice but are not bothered by sound 41 64 70 
Those who do not notice sounds 3 9 10 -

Mase: 100 100 100 
No . of inrl i v i d ua Is 1377 1377 832 

SOURCE: A. C. McKeonell and E.A. Hunt, Noise Annoyance in Central Lond on, The Government Social Survey 55 332, 
Ma r ch, 1966 as quoted ' in U,S . Department of Transportation, Air Quality, Noise and Health: Report of a 
Panel of the Interagency Task Force on Motor Vehicle Goals Beyond 1980, \,ashington, D.C.: 1976, p. 6. 8 . 



Noise 

TABLE 2.19 

ESTIMATED NUMBER OF PEOPLE SUBJECTED TO TRAFFIC NOISE 
(IN MILLIONS) 

I.evel (Outdoor 
a/ 

Ldn - ) Urban Traffic Noise Freeway 

55 93 . 4 
60 59.0 
65 24.3 
70 6 .9 
75 1.3 

Traffic 

4.9 
3 . 1 
2.5 
1.9 
0 .9 

SOURCE: U.S. Department of Transportation, Air Quality, Noise and Health, 
Report of a Panel of the Interagency Task Force on Motor Vehicle 
Goals Beyond 19S0, Washington, D.C., March 1976, p. 6 . lS. 

~/ Ldn = Day-Night Average Noise Level 

Noise 

vehicles are ir.troduced into the highway. A tenfold increase in the flow of traffic 

{from 400 to 4000 vehicles per hou~only doubles highway noise {i.e., f r om 50 

dBA to 60 dBA) .2i1 Third, rail vehicle. themselves are not quiet. A diesel electric 

locomotive generates 88-98 oRA a t 50 feel, while an electric locomotive 'produces 

76 to S5 dBA. Rail passenger cars produce S0-9 0 dBA. Metroliners and turbo-

trains perform, somewhat better, but at high speeds they approach the noise level 

of conventional, diesel-hauled, passenger trains . Figures 2.1 and 2.2 graph these 

noise leve ls . Rail vehicles are not as no isy as a ircraft, but airplanes prodllce 

most of their negat ive impac t during the LTO cycle. The fact that long-distance 

trains travel throughout the night suggests that train noise might l:-e particularly 

annoying . 

Heasurement of the net effect from traffic s hi fts to Amtrak i s not possible 

given the current state of the art . Any benefits that do accrue to Amtrak traffic 

diversion are probably confined to reduction of airplane LTO noises, but as noted, 

the net effect on noise abatement remains unclear. 
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SOURCE: F.nvironometa1 Protec~ion Agency, Office of Noise Abatement and Control 
. Background Document/Environmental Explanation for Proposed Interstate 
Rail Carrier Noise Emission Regulations ' . Washington, D.C.: 1974. 
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SERVICE 

This section exa~ines th e characteris tics of rai l passenger ser-

v i c e and its contr i bution to th e overall passenger t ranspor t a t ion ne t -

work. 

The components and measures of service are presented in Figur e 2 .3. While 

it is often impossible to place a dollar value on the bene fit s of ra i l pas senger 

service, it is possible to compare Amtrak's services to those offered by the 

competing modes. We will again examine the question o f wha t would oc cur if all 

Amtrak patrons relied on the alternative modes. Our concern i s whe thpr or not. 

there would be a deteriorat10n in the overall service quality of intercity travel 

if the Amtrak program were terminated. 

FIGURE 2.3 

COMPONENTS AND MEASURES OF SERVICE 

Attributes 

Reliability 

Minimization of 
time in transit 

Accessibility 

Frequency of 
s ervice 

Measure ----
On-time performance 

Average trip speed 

No. of cities served 

Number of daily departures 

Subjective factors Cleanliness, friendliness 
of on-board personnel . ease 
of making re servations, 
comfort 

Reliability 

Comments 

Different definitions f or OT 
performance among modes; lack 
of data for bus mode 

Terminal access and egress times 
complicate the measure 

Quality of service and city-pair 
connectivity not consistent-­
e.g. non-stop vs. mult i -st.op 
versus connecting service 

Not meaningful for auto mode 

Typically impossibl e to measure 
ooj ective ly 

Reliability can be gauged by t he likelihood that a traveler will reach a 

destination on schedule. A mode with good on-time pcrforOilaIlce is one that minimizes 
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TABLE 2 . 20 

AMTRAK OPERATIONS DEPARTIIENT CAUSES OF DELAY 

(Shown as Per cen t of Tota l de lay) 

Cat e gori e s Ave rage Hay April ~Iarc h February Janua ry December Nove mber Oc tobe r September August 
1975 197 5 1975 1975 1975 1974 1974 1974 1974 1974 

._ . . _ ---- --

A-Equipment ma~func tions 7. 34 5 . 8 5.9 6.9 7 . 4 8.0 8.4 7.7 7.6 7.6 8.1 

8- S 1 ow orders 39.21 43 . 4 46.9 44 .1 44 . 4 38.3 30 .8 35 .5 38 .7 37.4 32.6 

C-Scrvicing in stations 5.74 2 . 6 4. 2 5 .6 5.9 6.8 8.3 5.7 5.0 6.4 6.9 

D- Pas s enger train i nt e r f e renc e 5.33 4.9 3.7 5. 0 5.9 5.4 5 . 8 5.4 5 . 2 5.6 6.4 

E- Freight train interference 6.20 5.4 4 . 6 5.5 5.0 5 . 4 5.8 7. 4 8.9 7.7 6.3 

• F-Waiting fo r connections 1.23 1.6 1.0 1.0 0.9 1.1 1.2 1.4 1.3 1.5 1.3 

G-Nisl; llaneous 5. 58 4.5 4.8 5.2 5 . 4 6 .0 5.8 6 . 0 5.2 6.8 6.1 

H-Passenge r rela t ed delays 13.27 12 . 5 11.8 12.3 11.7 14.2 18 . 7 15 . 2 11.6 10.7 14.0 

I - Signal failures 7. 39 8 . 0 6.4 5.8 6.5 7.6 7. 8 7.2 7. 2 8.1 9 . 3 

.J- Haintenance of way work 4.62 8.1 6.7 3 . 3 2.4 2.6 3 .7 3.8 5.5 •. 9 5.2 

K-Runn ing time 3.40 2.4 3. 3 4.1 3.2 3.5 3.5 4.2 3.5 3 . 0 3.3 

L- Employce failure .23 0.1 0.1 0.1 0.2 0.2 0.2 0 . 3 0.3 0.3 0 . 5 

N- \.Jea the r related de l ays .32 0.3 0.3 0 . 6 1.1 0.9 0 0 0 0 0 

~- F re j ght de ra illllt::n t s .12 0.4 0.3 0.5 0 0 0 0 0 0 0 

SOU I{C E: Int e rstate Comme rce Commission, Ex Parte No . 277 (Sub No . 3) - Adeg uacx of Interc itX Ra il Passenger Service, 
\.Jash ing ton , D. C. : 1976. p. 977 . 
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une xpec t ed de lays in transit . Amtrak has not achieved a noteworthy on-time 

p~r formance record. The princ iple causes of del ay a re s ummariz ed in Table 2.20. 

De lay problems s hould abate as Amtrak acquir t..: s new equipment, repairs 

r ight s-of-way , a nd ga ins more complete control over operations. However, the 

r eco rd of the past six yea rs i s not encouraging and unless Amtrak/railroad r e la-

tion s c hange dras tica l ly , the situa tion may improve only s lightly. On a system-

wid e basis , Amtrak's on-t ime performance r ecord has not improved since Amtrak 

assumed res ponsibility for service in May 1971 . The continued failure to meet 

561 published sc hed ules rema ins a leading cause of passenger complaints.- In fact, 

in man:, insta nces improvements have resulted from lengthened schedules or re-

definition of what cons titutes on-time performance. Such cosmetic approaches may 

achieve better co rrespondence between s~hedules and performance, but they fa1l 

t o get a t the root of the problem. 

To improve on-time performance, and encourage the railroads to give priority 

to o?erating passenger trains on schedule, Amtrak negotiated performance/incentive 

agreements with 10 of the railroads in 1974. These were designed to reward good 

performance ~~rl penalize the carriers for unnecessary delays.57/ Amtrak also 

r edefined ' .. mel! from "no less than five minutes late" to a step function of 

distance traveled (see Table 2.21). 

TABLE 2 . 21 

AMTRAK ON-TIME PERFORMANCE CRITERIA, 1974 

Di5tance On-Time Criteria 

Less thtln 100 mi les Up to 5 minutes late 
101-200 " " " 10 " " 
201-300 " " " 15 " " 
301-400 " " " 20 " " 
40l-500 " " " 25 " " 
Hore than 500 miles " " 30 " " 

SOURCE: U.S. Department of Transportation, The Rail Passenger Service Act of 1970; 
R2port to Congress, Washington, D.C.: 1974. p. 25. 
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By June 30, 197~ Amtrak had paid $32 .6 million in i ncent ives, but there is 

little evidenc e that the payments i mproved on-time performance, although they did 

pr oduce generous payments to the railroads . The improvements brought about were 

due l~ rgely to looser schedules, the redefinition of la t eness, . and t~e introduction 

of new locomotives . 581 Further, Amtrak only considered on-time performance a t 

f ina l des tina tions and ignor~d lateness at intermediate stops . If, as even 

Amtra k admits, its l ong-haul rou~es are really a series of short-distance r outes , 

then an impo rtant s egment of its ridership receives poor service. Never theless, 

no penalt y is assessed on the offending railroads for lateness at intermediate 

pOints.~1 I n addi tion , Amtrak has paid r c ilroads for making up lost time 

whenever interline service was invo17ed . Railroads like the Seaboard Coast Line, 

with much sla~ time scheduled in their segments, have benefited greatly fr om 

601 this provision.---

Amtrak decided on 65 per cent on-time performance as the baseline for payment 

of incentives , despite the fac t that the systemwide average was far above this at 

the time incentive contrac ts were instituted~1 All trains operated by an 

individual railroad we r e averaged together and long- and short-haul trains were 

we ighted equally. Short-haul trains, because they are exposed to fewer mile s of 

de t e r jorate d trac k and are l ess likely to break down, are easier to operate on 

schedule. A carrier which operated one short-haul route 95 per cent on-time and 

two long-haul routes 60 per c~nt on-time wou l d be consider ed eligible for incentive 

payments because it averaged 71.67 per cent. 

~1any individual trains, including trains with the newest e qu ipment, have 

very poo r on-time pe rformance records . From March to Augus t 1975. scheduled turbo­

trains ave r aged 36 minutes late 45 per cent of the time . 621 Amtrak a ttributes th is 

to t he fact that these trains opera t e over s ume of the worst trac k in the system. 
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Al sC" . heavy demand f or these t r a ins has r esulted in the defe r t"il l of rr.a intenance 

and th is h35 inc r ea s ed en ro u te ma l [ unc t ions . \o/hy the Co r pm:3 t ion p laces it s mos t 

mode rn high- speed e quipmen t on t he worst r ight s - of-way and fail s t o pr operly ~inta in 

the tra in-se t s 3 r e q u~s tions that have not been ans we r ed . 

Amt rak i s r e nego tia ting the on- t ime pe r fo rmance con t rac. t s an,1 i s e limina ting 

some o f th~ mor e f l a gr a n t a buses. The new agr e ement will ma ke i t mo r e d i ffi c u l t for 

the r3 ilroad s t o ea rn incent ives because : 

1. The me thod o f de t e rmining on-time a rrivals i s s t r i c t e r ; 

2 . Sc hedu les have been tightened; 

3 . The baseline has been increased to 80 per c ent; 

4 . I ncentives a r e paid for i ndi v i dua l trains ins t ead of fo r an ave rage of 
a ll the carrier's trains; and 

5 . Incent i ves 63" will now vary wi th each railroad's ope r a ting costs.--' 

Al though the new contracts are a substantial improvement, problems remain. 

Wi th tighte r s chedules and a higher baseline, railroads may find it too dif f icult 

to ea rn incentives . and therefore. may r educe their efforts t o ope r a t e Amtra k trains 

on time . Neaning ful penalties for poor performance would be usef ul. but the railroads 

a r e opposed . Amtrak should monitor inte rmediate sta tions and endpo ints . and Amtrak 

employc(· s . no t r a ilroad pe r sonnel, should be res ponsible for r eporting a rriva l a nc 

depa rture time s . 

Some a r gue tha t the entire incentive system is a wa s t e of Amtra k ' s mone y. 

Ho s t de l a ys arc not unde r t he control of the opernting r a ilroads . The cure lie s 

in 1.1.r ge expend itures to r ehabilitate r oadbeds, mod e rn ize signa ll in g , a nd inco r porut e 

new t echnology that woul d improve both rail passenge r a nd f r e i ght ove r a tions .64 / 

The r a ilroads c e rta inly will not, <lnd c a nnot. undertake rhesc e xpe nd it ures me r e l y 

LO ea rn inc entive payments from Amtra k 
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A traveler may experience two other kind~ of delay in addition to a late 

arrival. He may be unable to secur e his preferred departure t ime due to schedule 

limitations (frequency delays), or because his desired departure time is solG out 

65/ (stochastic delay) .-- Given the infrequency of Amtrak departures, and its less 

than perfect reservation system, t he likelihood of a traveler experiencing either a 

frequency or stochas t ic delay is greater f or rail travel than for air or bus . By 

contrast, the weight of evidence suggests that a major problem with airline 

scheduling is the operation of too many flights at low load factors in an attempt 

66/ to min i mize freque ncy and stochastic delays .--

Although the bus companie~ do not report on-time performance to any public 

agency , there is some evidence to suggest that it is not a problem for int ercity 

bus travel. Ip a survey by Louis Harris and Associates, 9 per cent of rail riders 

and 14 pe r cent of air travele rs cited failur e to meet published schedules as a 

disadvantag~ for bus travel.67/ Auto travel, on the other hand, is perceived by 

many travelers as unreliable because they fe~r breakdowns . 

On balance , Amtrak does not appear t o contribute ~the reliability of the trans-

r ort sys tem.. If a nything, the addition of rail passenger services r educes the 

over all reliability of the system. Alternat ive common carrier mode!': ?e rform 

at least as well as Amtrak . Air trans port is between 75 and 85 per cent on time 

(defined as be.ng within 15 minutes of scheduled a rriva l time)~8 1 Potential auto 

travele rs who rely on Amtrak because they fear brea kdowns en rou te would be a t , 
least as well off if they flew or took the bus. 

Accessibility 

Amtrak's c r ea tion signalled the termina tion of a pproximately one-half of all 

intercity passenge r trains ope rating in the U. S. The basi,: system. however . s t ill 

managed to provide service to 440 stations, 230 of which are in SMSAs ac~ounting 
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fo r 9j pe r cen t of the tot;ll SMSA population. Through expans ion of the network, 

m(lfC rh:111 500 stations arc now served by ArnL r.:tk. HOt.Jcvcr. it is easy to ove rstate 

the ;I('ccss ibility of rail passenge r service t o the I\me ri c,1O public . Not all 

Amt-~ri c; l1l s re s id e i n S NS:\ s and J\mtrak [<.l r es less wel l c ompa r ed to o the r public 

(" ;Ir ri\'rs in p r o vidi.n g s~ r vice to rural <lnd s maller urban an~ns , :IS shown in 

Ta b le 2 . 22 . 

i\ !l1ean i n~fHl def i nition of access i bili t y must includ e mor e than the mere fact 

of se rvi ce . Accessihili t y mu s t t ake into account the number of places 

S0fv cd dirr _:ly from t he o rig in pOint, th e t ype of se rvi c e available (e.g. ~ 

direc t, nonstop , connecting), th o.! ease of access to te rminal facilities , and th~ 

time and f r eq ue n cy o f departures . 

TABLE 2.22 

PERCE~TAGE OF CITIES HAVING DIRECT INTERCITY PASSF.NGER SERVICE, 
BY HODE 

a/ 
Population Category Intercity Bu s Air Service- Rail 

2, 500 - 5 , 000 96 12 
5, 000 - 10,000 100 72 
10, 000 - 25 , 000 100 81 
25 , 000 - 50 , 000 100 85 
50 , 000 - 250 , 000 100 100 
250 , 000 - 1,000 , 000 100 100 
Ovc:r 1 , 000 , 000 100 100 

Servic e> 

4 
20 
22 
40 
43 
73 
93 

a/ Dir ec t a ir service i s defined as having an a irport wi thin 1 5 miles or th e c ity 
wh i ch off e r e d schedule d service by cer ti fica t e d a irline o r commuter ai r ca rriers, 
o r unsc he duled ai r taxi service . 

SOURCE : U. S . Departmen t of TrLln s port.ltion, 197 /• NLltional Tr :-.nspo r tat i on Report . 
Ha s hi.n gt on , D. C.: July 1976, p. 358. 

1\ map of the Amtrak rout e network is provided in Figllre 2 . 6 . Two c ities that 

r e c eive Amtrak service a r e no t necessarily connected by r."til. No rth-South service 

in tht! we s t e rn U. S . is prac tica lly n o n-exis t en t :. For example, bo th Phoenix a nd 

Flagsta(f . Ariz o na , r ece ive dail y trnin service, but certninl y it c n nnot be sa id 
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that the r e exis t s Phoenix-Flagstaff rail passenger service . Unless a city is an 

impo rta nt inte r cha nge (e . g . , Chicago or New York), few places can be r eac hed f rom 

a typical Amtrak station with direct , multi-stop service. Connections, particularly 

through Chicago , a11(w tral;,scontinental travel from the major cities on the 

Pac ific Coast t o the Northeast. But, it is not r ea lly possible to travel from 

Cali fo rnia to Florida , except th r ough Chicago, which is unreasonably c ircuitous . 

Nos t Amtrak terminals a r e located i n the CBD . While this loca tion may be 

conven i ent for business t r avele r s , i t also r aises the problem of terminal ac cess 

and eg r ess. Mo r eove r, as urban popula tions continue to decen tralize i nto the suburban 

r i ngs , t he travel time r equir ed to reach downtown t e rmin .. becomes an increasin gly 

impor t ant ba.r ier to us ing the rail mode . Amtrak h3S inaugur~ted s uburban stops 

in t he Northeas t Corr idor, but t his i nnova tion has not been introduced sys t emwide . 

The assertion tha t Amtrak serve s 95 per c ent of the popula tion r es id i ng i n SMSAs 

is somewha t mi s l eading . Acces s ibility tCl terminals s hol' ld be exp r ess ed i n terms 

of pe r cent o f popul at i on living within a c e rtain numbe~ of minutes from the 

stat ion. This is an e s pecially serious problem in t he West whe r e Amtrak ' s stations 

ar e few and SMSAs a r e large. It i s pos sible for s ome one to live mor e than 100 

miles f rom the s t a t ion, but s till be i ncluded in the SHSA . 

The r e a r e no pOints served by Amtrak that are not also served by inte rcity 

bus and the pr iva t e automobile. The intercity bus r oute ne t wo rk se r ves ove r 15,000 

c i ties and town s . (See Fi gure 2 . 5 . ) Unl i ke Amtrak , bus se r v i ce is ava ilable in 

vi r tua lly eve r y ci t y witll over 5,000 i nhabita nt s and t o 96 pe r cent of those wi th 

between 2, 500 a nd 5 , 000 peop l e . Al so , unlike the r ailroads , the bus 

companies r ealized tha t air t t ans porta tion would eventuOllly dominate long- dis t ance 

travel and s hif t ed t heir emphas i s f r om transcont i nen t a l 

t o r eg i onal services in the 1950s.
6Q

/ Al though the main bus t e rminals a r c a l s o 
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located in the CBD, the flexibility of t he mode has enabled it to follow the 

dec e ntra lization of the ur ban population . 

Both bus a nd auto t r a ve l access i bility have improved with the development \ 

of the 1 nt e r sta t e Highway System. \.nlile the absolu t e amount of rural highway mileage 

has not ch .. l1lged apprec iably since the 1920s, the quality of the i nterci ty highway 

rout e l1 \! twor k has c ha nged d r amat i ca l l y . The r e a r e very few places in the continenta l 

U. S. tha t are not accessibl e through t he high- quality In t e r state and prima r y 

fede r a l-a id high~ ... ay system . 

Ce rti f i ca ted and commu t er air carrie r s ' services a r e available to more t ha n 

700 c ommunities . The r e a r e mor e than 1, 800 airport s se rv i ng the network , and 430 

cities r ece ive r egularly 
. 70./ 

s cheduled, c erti f ica ted carrie r serv~ce . -- Although 

t hese f i gures do no t a ppea r significantly d i f ferent fr om those of r a i l se r vice , 

Figu r e 2 .5 shows t hat the ove rall accessibility and connectivity provided by the 

air mode i s fa r gr ea t e r . Nearly two-thirds of the U.S. population r e sides wi thi n 

30 minutes of an air~ort provi d ing r egular services, although only 41 per cent a r e 

wi t hin 30 minutes of certifi(.'ated services. Smaller cit i es f a r e l ess 

well : . 71 / ma ny s malle r ci t ies a r e more than one hour's drive from the neares t a 1rpOI~.--

The number of c llie s that ca n be r each ed with direct air se rv ice f rom a given 

ai r por t is a f unc t i on o f city size . New te chnology (large r and fas t er planes) 

has a l luwed ma r ked improvements i n connec tivi t y among the large£ t hub a irport s . 

For exanlp l e, among t he 21 l a r ges t airports the r e ar~ 210 possib l e city- pair combina-

tions . Ln 19/. 0 , on ly 27 of these we r e connec t ed by non- s top se r vice ; i n 111 of t he 

m<1 r ket s con nec t i ng se rv ice was a v:tilable. I n 1950, 57 c it y- pa irs r eceived non- stop 

service , and thi s gr ew to 104 i n 1960 and 185 by 1973. In 1973 every city- pair 
72/ 

was connected by di r ect a ir se rv ice except one which r equired a connecting fligh t .--

The tec.hnology t ha t a l lowed these i mpr ovements a l so made i t unp r ofit able fo r 

the l a r ge cert ificated carr ie r s t o ser ve smalle r =ommunit ies . Howe ve r, commute r 
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carrier s a nd a ir taxi services have filled this gap . 21/ By operating equipment 

more s uitable to th e needs and demand cha racteris tics of small e r communi ti es and 

by offering more f r equent depa rtures , the commut er carri ers have improved th e 

accessibi l i t y of smaller c ities to th e na tion's air transport ne twork. In some 

ma rke t s wh e r e certifica t ed s ervice has been r ep laced by commute r carriage , 

74/ 
air tr av e l has expand ed 1000 per cent.-

Final l y , evidence s ugges t s that access to air terminals, rather than deteri-

orating due to highway congestion i s , i_n fact, improving. Surveys by th e FH\.JA 

indicate a dec r ease in average trav~l time between CaDs and major ai rports between 

1968 and 1972.22/ However. thesF. data cover only travel to the a i rport boundary. 

76/ 
Traf f i c congestion on airport roads has probably increased.--

Amtrak does not contribute in a meaningful fashion to the national transport 

goals of increased accessibility or interregional connectivity. These goals are 

beir.g better met by the air and highway modes. The rationale offered by Amtrak 

for operating a national sys t f-m in light of the superior performa nces of non-rail 

competitors is not very convincing. The Corporation stresses that its l egis-

77/ 
latioo manda tes a national network of interc ity trains.-- This is true, 

but it fails to provide a justification that can be evaluated on cost/benefi t 

or cost- effectiveness terms. 

T:-avel Time 

Before Amtrak, declining passenger demand and inadequate r evenues led many 

railroads to def er rna in tenance 0 f r igh ts-of-way and equipmen t. As th e road bed 

fell in t o disrepair, average train speeds declined, and passenger train schedules 

leng th ened. Table 2.23 c ompa r es 1972 Amtrok line-haul travel times with record 

times. The de t erio ration is significant over many routes. Onl y in the Northeast Cor-

r:i(: :-:~ have travel times improved with th e operation of federally-sponsored Ne troliner 
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TABLE 2.23 

DETERIORATION OF RAIL LINE-HAUL TRAVEL TIMES 

Route 

~;e· .. 1 Yo!'L-I·ria.:!i 
j;E~'! York-St. Louis 
i!e;·/ YO;::'k-Chicago 
C~cago-Los t_~geles 
Chic <:sc-Oakland 
Chicago-Seattle 
Chicafo-St. Louis 
CUc ago-j'ii D.1!li 
Chicago-i';=~'/ Orleans 
Cr..ic,"go-Eou~ton 

Chicago- ilet:'oi t 
Ci',ic G.;:;;c-i :i:-.::e apolis 
Cr..ic G.(;:: - Denve r 
Portland-SEattle 
Port1and-O~~1and 
Los t_~g€ lES-San Diego 
Los J..r.geles-lleH Orleans 

Amtrak Line-Haul 
Travel 'Time 

October 29, 1972 
(Hours and Ninutes) 

26:12 
21:30 
16:50 
40 . 05 
47:15 
46:50 

" :20 
36:25 
17:20 
26:55 
5:45 
7:40 

17:15 
3:45 

16:10 
2:45 

44:00 

Previous Time and 
Year Established 

(Hours and Minutes) 

23:45 
19:10 
15:30 
39:30 
39:02 
42:45 

~
1971) 
1958) 
191f7) 

(1954) 
(1939) 
(1962) 

4:55 (1936) 
29: 10 (1940) 
15:55 ~1947) 
24:50 1954) 
4:45 1936) 
6:45 (1940) 

15:35 (1940) 
3:30 (1971) 

14:55 (1958) 
2:15 (19If1) 

41:45 (1953) 

Increase in Travel 
Time ~/i th Amtrak 

(Hours and Minutes) 

2:27 
2 :20 
1:20 
0:35 
8: 13 
4:05 
0:25 
7:15 
1:25 
2:05 
1:00 
0:55 
1: 110 
0:15 
1:15 
0:30 
2:15 

SOU2CES: U. S. Department of Transportation, Report to Congress, 1·he Rail 
P') s!;e!: c ~!' :op. !" /ice .~ct of 1970 (Hashington, D. C.: Government Printing Office, I'larch, 
1973), p. 19; Tr8 jcs Hewazine, June 1972. 



services. During 1974 , i n its effort to improve on-time performance , Amtrak's 

incent~ve contracts with the ra ilroads add ed even more time, despite Amtrak's 

recognition that many schedules already had too much slack . 

In 1976 Amtrak finally began to remove some of the padding that had crept 

into train schedules over the years. Table 2 .24 s ummarizes thes e imp rov ements. 

In most i ns t ances these changes are small, but they do represent a reversal of 

the l ong- term t~end. These improvements notwithstanding, Amtrak trains averaged 

less t han 47 mph i n t he s ummer of 1976 . The pro" ~em is not equipment, but track . 

The SNCF turboliner s introduced in the Chicago-St. Louis and Chicago-Detroit 

ma rkets operate over scheuules virtually identical to those which were offered 

wi th conventional equipment.~1 Al ong with the NEC track upgrade program man-

da t ed by the 4R Act, Amtrak proposes to improve rights-of-way to allow higher 

o~erat in g speeds on other routes throughout the nation.?91 The Amtrak plan in 

this area, its costs, and its potential will be treated more fully in Chapter 3. 

Until the i mposition of the 55-mph speed limit, the highway modes had 

achieved s teady gains in average operating speeds. Between 1950 and 1973 

average bus operating speeds increased by 20 per cent to 60.4 mph . In 1972, 

automob i les averaged 52 mph on main rural roads. 801 Even though bus and auto 

travelers must stop and disembark to take meals, these modes were trip-time 

competitive with rail in all but the longest distance routes. The 55-mph limit, 

however, has reduced or e liminated the motor vehicle speed advantage . There 

is no doubt that slower highway speeds and the simultaneous reduction i n the 

speed-band (the range of trave l speeds of vehicles on the roadway) have aided 

i n produc i ng a s ignif i cant decline in the annual number of fatalities and serious 

811 
injurie ; on main rural road s .-- For this reason, re~ardless of future fuel 

availability, the 55-mph limit appears here to stay. 
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TABLE 2.24 

AMTRAK'S REDUCED TRAVEL TIMES 

Route and Direction 

Seattle tc Chicago (Southern Route) 
Chicago to Seattle ( .. .. ) 

Seattle to Chicago (Northern Route) 
Chicago t o Seattle ( 

Chicago to Laredo 
Laredo to Chicago 

San Francisco to Chicago 
Chicago to San Francisco 

.. 

Washi~gt~n to Kansas City 
New York to Kansas City 
Kansas City to New York 
Kansas City to Washington 

.. ) 

Washington to Chicago via Pittsburgh 
Chicago to Washington II It 

New York to Montreal via Albany 
Montreal to New York It " 

Carbondale to Chicago 
Chicago to Carbondale 

Chicago to Boston 

Washington to Chicago via Cincinnati 
Chicago to Washington" " 

Chicago to Champaign/Urb3na 
Champaign/Urbana to Chicago 

Chicago to Quincy 
Quincy to Chicago 

Chicago to Dubuque 
Dubuque to Chicago 

Detroit to Jackson. Michigan 

Time Savings 

Hours Minutes 

2 50 
2 0 

1 45 
1 45 

1 10 
1 10 

1 05 
50 

35 
20 
10 
10 

20 
03 

15 
15 

15 
05 

10 

10 
10 

10 
10 

05 
05 

05 
05 

05 

SOURCE: U.S. Intersta te Commerce Commission, Report to The President and the Congress, 
Effectiveness of the Act: Amtrak, Washingt on, D.C.: 1977, p. 15. 
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Except for the shortest inte rcity trips (les s than 100 miles) air holds a 

s ub s tant ial travel time edge over the surface modes . even tak1n~ t e rmin a l access 

and egress times i nto conside ration. Be tween 1963 and 1972 av e rage air cr .lvel 

s peeds inc reased from 304 to 415 mph largely du e to the introd uction of j e t 

82/ 
air craft.-

Amtrak 's contr ibution to the national transportation policy goa l of provid i ng 

intercity trave lers with modern, fast service must be deemed f •. 1n1mal when compared 

to the contributions made by its competitors. Even among surface transport modes, 

~nt rak does not hold a significant advantage over ~us in v~ry many markets. If 

we include factors for frequency, stochasti~ and operating delays it is doubtful 

that rail travel times are superior to bus in any distance markets. 

l'requency and Capacity 

Outside the Northeast Corridor the vast majority of Amtrak routeb are served 

by a single daily train in each direction. Only a few corridors receive as many 

as two to five daily departures in each directIon. Many cities, especially inter-

mediate points on long-dis tance routes, receive only middle-of-the-night service. 

Given the l ocation of many of Amtrak's older stations, this service is particularly 

unattractive. 

Amtrak has done little to change this situation . Route expansion has taken the 

form of increasing the number of ralites, rather than providi ng mort:' fr equ~nc it's at 

more convenie nt departure times for cities already part of the b3sic sys t em. 

Amtrak has often acknowledged this problem and has cited e quipment s hortages as 

the primary rea son for not In creasing frequencil.!s. I.-li th mo re and new(!r 

equipment, Anlcrak could expand the number of daily departures and increase seat 

mile capacity. 
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When Amtrak's services are added to tho~e offer ed by ~h e other modes . the 

o~erall improvement in passenger transpor t is negligible . Auto de parture 

frequencies are, of course, as infinite as the division of time. Air and bus offer 

the traveler far mor~ choic2 in departure times than Amtrak in every market outside 

the Northeas t Corridor. 

Several studies have shown t hat frequency is a key element in determining modal 

83/ market s hares .-- Indeed, the a irlines, because they are precluded from engaging in 

price compe tition, have relied on offering numerous departures between cities as a 

major element of their marketing s trategy. The wisdom of t his a pproach 

is not at issue here and has been treated e l sewhere. 84 / The point is simply 

that Federa l s ubsidization of Amtrak has not ef·fectively i ncreased th e availability 

of interci ty passenger travel outside the Northeast Corridor . 

The argument has often been put forth that it is in the publ ic interest to 

maximize the number 'of travel options available. Ihis argument is difficult to 

defend, especially in light of the r egulatory environment in which the modes compete. 

More travel modes could result in increased intermodal competition and bring about 

lower fares. In some markets, bus and air carriers have had to reduce fares to meet 

85/ 
competition from Amtrak.-- However, given the level of operating subsidy, it may be 

that rail competition is, in fac t, predatory. The subsidy issue will be ~reated in 

more detail later. 

Rail service is operationally different from its competitors, but this alone is 

not a s uf ficient condition for concluding that providing it makes a net addition t o 

traveler welfare. Following this line of reasoning, we would be forced to conclude 

the na tion requires the reestablis hment of stagecoach services. The re must be per-

cep tible advant ages over the services provided by the competition, to 

justify s ubsi dizing a service . These advantages are no t apparent in the case of 

intercity rail passenger service outside the Northeast Corridor. 

Subjective Factors 

Some aspec ts of travel are fundamentally non-quantifiable but, nevertheless, 

important. These s ubj c-ctive characteristics i nclude comfort, friendlinesb of 
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pers onne l. pl easantness of surroundings, cleanliness of on-board and s tation facil i-

tie s , and o~her ameni t ies and aspects of intercit y passenger t ravel that enter i nto 

the de t e rmination of user satisfac tion . 

The re have been and continue to be a large number of service complaints. In 

addition to the i r on-go ing Amtrak sur veillance progr ams, bo th the GAO and the ICC 

have recently completed special s t udie s of Amtrak servi ce quali t y . 

extensive hearings throughout the country on the adequacy of Amtrak 

The I CC held 

86/ 
service .-- Thc 

t e s timony o f fered was a litany o f compla ints rang ing f rom inade qu at e c l i mate control 

to rud e and discour teous service f rom on-board and station personne l. 

The vo lume of compla ints about Amtrak servic e has remained vi r t ual ly unchanged 

over t he pas t few years, although complaints have shifted away from comf or t and 

cleanliness a reas to the failure to meet published schedules. Table 2 .25 provides 

a s ummary o f causes of complaints . 

Both the GAO and the ICC in their own inspec tions found numerous ins tances of 

di rty c ars , malfunctioning air-conditioning, inadequate food provision, and overall 

87/ 
unsatis factory conditions.-- Many of these problems go unreported to the Corporation . 

Amtrak has generally not penalized the railroads for failure tc maintain Amtrak 

s t anda rds. As of June 30, 1976 Amtrak had penalized the railroads for only 439 dirty 

ca r s . Yet a GAO inspection of 343 cars, using standards much lower than the Corpora-

88/ 
tion c laims t o use, found 130 cars that were dirty by any standards.-- One train 

wi th new Amf leet cars had clogged toilets . The conductor told the GAO investigators 

89/ 
that th i s was a common problem.-- The GAO found that t he maintenance incentive 

agr ee l~nt s have failed to produce a notable improvement in car cleanliness or attrac-
90/ 

tiveness .-- Furthe r, the GAO believe s the intr oduction of new equipment, while a 

s t ep in t h~ right direction,will not solve the problem . The study holds that the 

eq uipment is improperly maintained and in t i me the new cars will be subjec t t o the 

same problems as the older units. 

Train travel should be the mos t comfortable form of intercity transportation be-

cause it provide s the room to get up and walk about. But a rough ride over a 
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TABLE 2.25 

PASSENGER GOMPLAINTS ABOUT AMTRAK SERVICE, 
BY CATEGORY 

Passenger 
Responses 

ICC Field Staff Reports 

Total Complaints 

Regulation 

2 Information to be Provided 
3 Reservations 
4 Reservation-Making 
5 Reserva tion-Confirming 
6 On-Time Performance 
7 Expeditious Service 
8 Cancellation of Trains 
9 Cancellation En Route 

10 Thru Car Service 
11 St~tion Hours 
12 Consist of Stations 
13 Checked Baggage 
14 Consist of Trains 
15 On-Board Services 
16 Baggage Services 
17 Foo~ & Beverage 
18 Temperature Control 
19 Sleeping Cars 
19 Functioning Equipment* 
20 Coaches 
20 Car Requirements· 
21 Nonrevenue Space 
21 Nonsmoking Space* 
22 Nonsmoking Space 
22 Complaint Procedure* 
24 Complaint Procedure 
26 Track Standards 

TOTAL ALLEGED VIOLATIONS 

o 
1,219 

62 
22 

1,280 
22 
13 
65 
12 
34 

228 
375 
678 

1,319 
3 

472 
1,986 

148 
175 
480 
304 

38 
32 
60 

6 
9 
o 

9,042 

Total 
Reports 

Violations 

* New regulations promulgated and effective 6/9/76. 

Trains 
2,442 

o 
1 
o 
o 

307 
22 
o 
U 
o 
2 
o 

53 
227 
171 
522 
325 
617 
130 
166 
304 
154 

67 
38 
48 

107 
155 

o 

3,416 

Stations 
611 
= 

o 
38 
56 
12 

2,218 
o 

49 
5 

120 
87 

368 
320 
116 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

26 
53 
o 

3,468 

SOURCE: Interstate Commerce Commission t Repnrt to the President and the Congress, 
Effectiveness of the Act: Amtrak, Washington, D.C.: 1977, p. 8. 
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deteriorated roadbed , in dirty s urroundings, makes train travel a less than 

pleasant experience . Yet, survey after survey indicates that in spite of these 

poor conditions, 
91/ 

travel.-

t he riding public is basically satisfied with intercity rail 

This incongruity is difficult to fathom. It has been suggested that 

92/ 
rail travelers have a higher tolerance for these conditions .- It may be that 

many rail patrons are loyal to the mode and fear that expressions of disapproval 

may cause passenger train discontinuances . Also, no mat ter how bad rail travel 

is today, there is no doubt that it is an improvement over the low level of the 

93/ 
" _ys immediately preceding the creation of Amtrak.-- Nevertheless, unless quantum 

improvements are made in those areas which directly affect the traveler's well-

being , health, and comfort, Amtrak may find it increasingly difficult to hold, 

much less expand, its r idership. While those who currently ride the rails may 

indicate overall satisfaction, the public-at-large tends to view ra il as an 

94/ 
unattrac tive alternative.-

Comparison of the alternative modes, in terms of the subjective elements, is 

hampered by the absence of complaint records for intercity bus and air travel. 

Surveys of a t titudes toward the various intercity travel modes typically find tha t 

air is held in high esteem. Air travel is described as a cleaner, "friendlier," 

more pleasant way to travel than any of the other modes . Dissatisfac tion 

with air travel centers around failure to meet schedules and fear of flying. Bus 

travel Is generally considered to be uncomfortable and a relatively unpleasant 

9~/ 
mode of intercity transportation .- No object i ve studies were uncovered in 

96/ 
time for this report to confirm or reject this widely held view.-

It is unlikely that Amtrak contributes to the overall quality of intercity 

travel. The record of passenger complaints and the results of GAO and ICC studies 

indicate that, on balance, it performs less well than its competitors . The one 
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feature which gives rail travel an advantage--the amount of on-board space allowed 

the traveler--has begun to decline recently. New Amfleet coaches with their 

greater seating capacity reduce the amount of space per passenger by approxima~ely 

97 / 
one-third, thereby diminishing the one unique aspect of train travel.--

The weight of evidence presented here and in the materials cited provide 

little justification for the Amtrak subsidy. The system does not contribute to 

the overall quality or quar. L ty of intercity travel available to the American 

public. There is nothing truly unique about rail that warrants special consider-

ation. In all the elements of service t hat we have examined Amtrak performs no 

better, and usually less well, than the other modes. Up to this paint, it cannot 

be said hat Amtrak is a vital element of the intercity transport network or that 

it contributes "balance" to the nation's passenger transport system. 

121 



ECONOHlC CONS IDERATIONS 

This sec t ion examines Amtrak' s economic efficiency. The term "economic 

efficiency" is used in a very narrow sense . The externa l and social effects 

of Amtrak which are impo r tant i n ~onsidering relative modeal efficiencies 

have already been discussed in preceding sections. 

Before beginning this presentation. we must f irst dea l with a s ubsidy 

issue. In a recent report by the Department of Transportation, Secretary 

Coleman charged that the other modes were providing better service than 
981 

Am trak wi thout the benefit of subsidy. Amtrak hotly disputed this 

contention, and argued that the alternative modes were, indeed, heavily 
~I 

s ubsidized and, in fact, received far more public monies than Amtrak. 

While we will treat the issue of current relative subsidies below. it is 

use ful to point out some of the difficulties that plague research in this 

area . 

Vast amounts of public funds. not fully repaid through user charges. 

have been spent on the air and highway modes. The Associatio of American 

Railroads annually t o tals up government expenditures on non-rail modes to 
1001 

highlight the inequality of public su~port .--- These expenditures on the 

airway and highway infrastructures. combined with indirect subsidies for 

vehicle research and development and some direct airline subsidiza tion, are 

partly responsible for the traffic shi ft s that left railroads bereft of 

patronage. It i s true tha t the railroads themselves received substantial 

public a id in the form of land grants. However . some claim that these 

have been repaid ove r the years through reduced rates for services pro-
101/ 

vided to the government.--- Regardless. t he land grants did not directly 

1021 benefit the rail mode. although they made many railroad . builders verywealthy.---
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It can be a r gued tha t mor e equitable treatment would have pre-

ven ted rail pas s enger ser vice f r om falling i n to the delibitated condi-

tion that Amtrak i nhe r ited . In order to evalua te this contention, i t is 

necessary to construct a count e r fact ua l hypothesis (i . e . , what wo uld be 

t he r ela t ive pos it ion of each mode if t he gove r nmen t had remained neutral? ). 

While s uch a n exercise i s a cademi ca lly interes t i ng , it provides lit t le help 

in f ormula t i ng c urrent publ i c policy or in de t ermin i ng 

the proper l evel o f ~ubsidy for each mode t oday. Although pas t public 

policy is largel y res ponsible for the present s itua tion, that past cannot 

be a ltere d. It may have been a tremendous error to develop the highway 

and a ir modes to the extent we have, but they r emai n developed, and we 

must deal with the world as it is. One author has demonstrated rather con-

v i ncin gly that the development of the railroad s was not an indispens able a spect 

of American economic growth. We could have accomplished much the s ame level 

103/ of economic development if we had invested in canals instead .--- But the 

railroads were developed, und n~ one seriously sugges ts that parall~l 

waterways now be built in the interest of modal fairness . 

It i r. unfortunate that many otherwise a s tute obse rvers have taken an 

a nthropomo rphic view of intercity t~ain services. They speak of the death 

of trains , for example, as if they had a life of their own. We must analyze 

the service a nd its potent i~l, in terms of its ability to perform a given 

tas k , i . e ., transport people from place to place. The ana lysis must concen-

trate on effectiveness in pe rforming the tas k in terms of the cos t o f tr.e 

r esources. 
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Economic Efficiency 

The national interest requires that the output of intercity passenJe r 

transportation services be produced with minimum use of scarce resources. 

Efficiency in resource utilization is normally twught to be the natural 

result of C'conomi c competition among privately owned firms. Th E" i nter-

action of atomistic suppliers and demanders seeking to maximize profits and 

satisfaction will produce efficient markets. Inefficient producers will 

fail to survive the rigors of the market place . If excess profits materialize, 

new firms will enter the industry , and by their competition, eliminate them. 

Rightly or wrongly, it has been decided that rel iance on this 

market/price system is inappropriate for transportat i on . Over the years 

an extensive system of price and service regulation has developed . The 

rationale for substituting regulation for competition traces to the perceived 

unique characteristics of transportation . Because of the "natural monopoly" 

elements inherent in transportation, unrestrained competition was considered 

unworkable. The market mechanism would produce suboptimal levels of output 

at unjust and unreasonable rates, and would result in some firms earning 

monopoly rents. 

In this context, Congress has stressed th~ need for economic efficiency, 

but has attached a different meaning to that term than is employed by economists. 

Transportation service should be cost-effective, 

more resources than necessary to provide desired 

that is, it should use no 

104/ 
servicps.--- Regulatory 

practices have often concentrated on protecting the financial viability of 

firms in the industry, and stability of modal market shares, rather than on 

encouraging economic efficiency . This, combined with public s ubsidiz3tion 

and investment policies, yields an outcome which is radically different 
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froe what _uld have occurred if fr •• _ruts vel'. ell_ed to operate. This 

r •• ult, •• _nl' have ob.erved, 1& f.r r...oved frota the P.retian optimWl. 

The.e broader i •• ue. are treated el.ewhere end vill not be covered in det.il 

in this report. 

Bar., we vill .xaa1ne th •• conoaic .fficiency of Aatr.k in terms of 

th. r.lativ. econoaic co.t of int.rcity pa ••• nger .ervice provision. Ide.lly, 

the .ppropriat ..... ur. of .conoaic .ffici.ncy vould b. long-run .. rginal 

co.t, but d.t. liait.tiona pr.clude the va. of this .... ur.. Instead, ve 

vil l va •• v.r.g. co.t •• the beet .... ure of econoaic efficiency. We vill 

IlXclud. aoc:ia1 coat., bee.va. they have .lr.ady b.en diacva.ed, but it i. 

n.c .... ry to include "1'. than jvat the dir.ct co.te incurred by the operators 

of pa •• BDI.r tr.naport •• rvic... All .carc. reeourc.. a.p1oy.d in .ervice 

provi.ion .hould b. included, .uch •• .ubaidi.. and co.t. of vaing unp.id 

f.ctor. (such •• the laputed v.1a. of an .uto driver'. O¥D tt.e). Further, 

int.rcity tr.v.1 co.t. for .utaeobi1. user. .hould ioc1ud. the co.t of 

... 1., lodling, .nd toll. ¥her •• uch charge •• 1' •• ppropriat.. These .ervice. 

.... coat .l_ts "".n provided by c_ c.rri.r., .nd they .. st be 

included vheD tb.y ere incurred by u .. ra of ..d •• that do GOt provide the. 

•• part of tb. tr.naport •• rvic •• 

Ther. i •• n iaportent di.tinction between coat .nd pric. of a service. 

Th. pric. of and.rt.kina .n int.rcity trip i. an iaportant determinant cf 

..d.1 d_ud .nd the vo1_ of int.rurban trip_king. To __ extent, the 

price 1& ander the control of the trip-_:Wr. If he drives, he _y decide 

not to .top ov.rnight and .void lodging coats. If he t.kes the train, he 

_y decide to p.ck hi. O¥D ... 1. eo.ta, on the other hand, .re the v.lue 

of reeourc •• vaed up in providing the tr.n.port.tion .ervice. The dining 

c.r oper.t •• vbetbo or not the tr.veler choos.. to use it. A n.tion.l 
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network of motels. hotels, and resturaunts operates solely to meet the n~ed~ 

of intercity travelers . In the case of rall, these ancillary services are 

provided by Amtrak. This tends to make i n ter modal comparisons very difficult. 

However , these operating differences may be considered natural or inherent modal 

advantages or disadvantages and, theref~re , may be considered irr elevan t to t he 

narrow ques t ion of economic efficiency. With these caveats in mind. we will 

proceed to our analysis o f comparat i ve modal economic perfo rmances . 

Am tra k Eff ic iency 

The r a pi dly-growing deficits f rom passenger tra i n operat i on in the pre-
105/ 

Amtrak period are well documented.--- Whether the deficits were measured 

on a full-cost or solely-related cost basis. they were unacceptably large and 

had beGome a burden on the railroads (see Table 2.26) . The elimination of 

many of the more unprof i table trains in May 1971 was expected to enable Amtrak 

to provide service with a minimum of public financial support. Ill: t ead, 

dur i ng the past six years of Amtra k operations the long-term pattern of ever-

mount i ng deficits proceeded apace, with ridership increases more than offset 

by s pi raling opera ting costs . 

During the first full year of Amtrak operations. operating expenses per 
106/ 

revenue passenger-mile (RPM) averaged 10.2 cents systemwide . By late 

1974 these had grown to 15.1 cents per RPM and by 1976 had risen to 18.0 cents 
Yl . .1./ 

per RPM. Amtrak's operating ratio, after improving from 1.91 in 1972 to 

1 . 76 in 1973, began to deteriorate so that by 1976 operating expenses were 2.52 

times greater than system revenues . Tables 2 . 27 and 2. 28 provide current operating 

s t a ti s tic s on a route-by-route basis. Note tha t these performance figures seem 

t o indicate that long-distance trains perform bette r than s hort-distance trains 

(outs ide the Northeas t Corridor). Although revenue per RPM is somewha t highe r 

on s hort-haul routes, expenses per RPM are much higher for short-haul trains 

than long-haul ones. The operating ra tio is al s o WGrse for short dis tances, 
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Yea r 

194 1 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

TABLE 2 . 26 

PASSENGER DEFICITS OF U. S. CLASS I RAILROADS 
1941-1970 

Solely Rela t e~ P~ssenge r Defic i t 
Mi llions of Dolla r s* 

(74) 
(499) 

(1021) 
(1036) 

(942) 
(405) 
(127) 

(34) 
44 

(73) 

50 
3 

37 
76 
85 

121 
114 

82 
38 
10 

(17) 
(12) 

9 
18 
44 
31 

138 
198 
225 
252 

Full-Cos t Passenge r Defici t 
Mil l ions of Do l la r s* 

226 
(89 ) 

(280) 
(234) 
(230) 
140 
427 
560 
650 
509 

681 
642 
705 
670 
637 
697 
724 
610 
544 
485 

408 
394 
399 
410 
421 
400 
485 
486 
464 
477 

* Paranthe ses indicate surphlses rather than deficits . 

SOURCES: The full cost deficit figures are from Association of American 
Railroads, Yearbook of Railroad Facts, Washington, D.C., Selected Years; figures 
for 1959-1962 are from Donald M. Steffee. "The Year Amtrak Abandoned Racetracks , 
the Conventional Pailed to Top 80 MPH, Germany Scored on Comprehensiveness, Japan 
Expe rienced a Lull, and (sob) Milwaukee Road Bowed Out." Trains Magazine, 
June 1972, pp. 39-42. The solely r e lated deficit figures are from .Iames C. Nel son, 
Railroad Transportation and Public Policy, (Washington, D.C.: The Broortngs 
Institution, 1959, p. 295; for 1958 68, ICC Report on Railroad Passenger Trans po r ­
tatio~; and for 1969-70, Yearbook of Railroad Fac ts. 
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Am t rak Route 

~ortheast Corridor 

New York City- l-.'ashington 
(!-fetToiiner) 
~~ York City- Washing ton 

(Conventional) 
Boston- Washington 
X~ Haven- Springfield 
Kew York Clty-?~i12de1phia 
Ha rrisburgh-Phllade1Fhia 
New York Clty- Harrisbur&h 

~rtheast Corr idor Totals 

T raversing Xnrtbeast Corridor 

~ashing[on-~ntreal 

Xew York City-Florida 
Chieago-l'.,·C-Washington 
Kansas Cicy- ~C-washington 

Bos t on- .oewport NeW's 
~ew York City- Savannah 

Traversing ~ortheast 
Corridor Totals 

TABLE 2.27 

REVENUE AND COST PER REVENUE PASSENGER MILE 
FISCAL YEAR 1976 

(In Thousands) 

Revenue Revenue Per 
Revenue Expensl'!s Passenger Revenue Passenger 

Hiles.~/ Hile (Cents) 
(Col. 2+Co1.4) 

540,357 $57,747 321,695 12.5~ 

11,011 26,709 160,094 6.9 

27,791 60,261 395,608 7. 0 
684 2,215 8,485 8.1 

8,129 29,124 162,199 5.0 
2,257 5,591 39,580 5.7 

812 2, 340 13,020 6.2 

$91.041 $183.987 1.UI0.681 8 . 3e 
--

$4,916 $17 ,202 64,711 1.6<; 
34,684 15,615 548,250 6.3 
10,107 25,393 130,164 1 .8 
5,415 18,203 74 ,953 1.3 

149 234 1,618 9 . 2 
182 285 3,509 5. 9 

S55.513 5136.932 822 . 755 6.7~ 

--

Cost Per Revenue 
Passenger Mile 

(Cents) 
(Col. 3fCol. 4 

18.0e 

16 .7 

15.2 
26 . 1 
18 . 0 
14 . 1 
18.0 

16 . 1<; 
---

26 .6<; 
D.8e 
19.5e 
24.3<; 
14.5~ 

9.3~ 

16. 6e 
---

Profit (Loss) p 

Revenue Passenge 
Hile (Cents) 

(Col. 5tCol. 6) 

(5.5e) 

(9 .8) 

(8.2) 
(18.0) 
(13.0) 

(8.4) 
(U.8) 

(8.4<;) 

(19.0<;) 
(7 .5) 

(11.1) 
(17.0) 
(5 . 3) 
0.4) 

(9 . ge ) 

er 
r 



Amtrak Route 

Short Ha u l 

New Yu r k Ci t y- Buffa l o- De troit 
Chi c a go- St. Louis 
eh i ca go-Nilwaukee 
Ch i cago- De tt"c it 
Chi c '" - Ca rbondal e 
Ch i cago- Quincy 
Los Ange l es- San Diego 

• Seatt) ~- Po r tla nd 

Vanco uve r - Sea t tl e£/ 
t.J'ash i nb t on- Cumbe r 1a nd 
Sa n Franc i sco- Ba ke rs fi e l d 
~ew Yo rk City- Mo ntreal 
Chicago- Port Huron 
Chicago-Dub uque 
Minnea po li s - Superior 
Los Angeles-Las Vegas£/ 
Spec i a l Trains 

Short Ha ul Tota l s 

1').'1 
TABLE 2.27 

(Continued) 
REVENUE AND COST PER REVENUE PASSENGER mLE 

FISCAl. YEAR 1976 
(In Thousands) 

Rev enue Revenu~ Per 
Revenue Expenses Passenger Revf"tlue Passenger 

Hiles~/ Nile (Cents) 
(Col. 2+Col.4) 

$7 ,4 92 $19,647 109 ,640 6.8e 
3 ,8 36 11,106 53,868 7. 1 
1,272 5,847 19,648 6.5 
4,089 14,323 62,889 6.5 
1,951 5,162 23,167 8 . 4 
1,750 2,372 13,820 12 . 7 
1,853 6,770 31,698 5.l' 

858 6,392 15,334 5 . 6 
239 2,799 3,530 6.8 
388 2,658 5,475 7.1 
553 6,042 9,172 6.0 

2,608 5,054 17,901 14.6 
2, 138 4,344 14,198 15.1 

993 1,517 4 ,14 6 21.5 
762 1,510 4,744 16.1 

53 97 560 10.1 
388 388 --- ---

$31,126 $96,028 389,790 8 .0c 

Cost Per Reve nue 
Passenger Ni l ..: 

(Cents) 
(Col. HCol. 4 

17. 9c 
20 . 6 
29.8 
22.8 
22.3 
17 . 2 
21.4 
41.7 
79 . 3 
48.5 
65 . 9 
28 . 2 
30.6 
36.6 
31.8 
17 . 3 
---

I 24 .6, 

Profit (Los s) P 
Revenue PU5senge 

flll e (Cents) 
(Col. 5Teol. 6) 

(U.l,) 
(13 . 5) 
(23. 3) 
(16.3) 
(13.9) 

(4.5) 
(15.6) 
(36.1 ) 
( 72. 5) 
(41. 4) 
(59.9) 
(13.6) 
(15 . 5) 
(15.1) 
(15.7) 
(7.3) 
---

(16.6c) 

or 
r 
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Amtrak Route 

Long Haul 

Chlcago-Washington-Norfo1k 
Chicago-Seattle (North) 
ChicagO-Seattle (South) 
Chicago-San Francisco 
Chicago-Los Angeles 
Chicago-Houston 
Chicago-New Orleans 
Ch icago-Florida 
St . Louis-Laredo 
New Orleans-Los Angeles 
Seattle-Los Angeles 
Chicago-New York City-Boston 

Long Haul Totals 

Al'ITRAK TOTAL (Excluding 

TABLE 2.27 130 
(Continued) 

REVENUE AN COST PER REVENUE PASSENGER MILE 
FISCAL YEAR 1976 

Revenue 

$3,454 
11,970 

5,751 
1.2,539 
16,622 

6,767 
5,160 
6,246 
1,156 
4,939 

10,864 
4,331 

$89,800 

Expe ses 

$18,415 
35,658 
25,017 
36,190 
39,317 
17 ,680 
11,130 
26,896 

6,532 
10,841 
22,190 

7,494 

(In Thousands ) 

Revenue 
Passenger 
Hi1es~/ 

59,330 
175,163 

90,329 
188,177 
265,011 
115,648 
88,470 
87,634 
17,758 
82,734 

171,739 
62,416 

$257,360 1,404,409 

Revenue Per 
Revenue Passenger 

Mile (Cents) 
(Col . 2tCol.4) 

5.8c 
6 . 8 
6.4 
6.7 
6.3 
5.9 
5.8 
7.1 
6.5 
6.0 
6.3 
6.9 

Cost Per Revenue 
Passenger Mile 

(C~nts) 
(Col. 3iCoi. 4 

31.0c 
20.4 
27.7 
19 .2 
14.8 
15 .3 
12.6 
30.7 
36.11 
13.1 
12.9 
12.0 

Profit (Lo"s) Per 
Revcnul! PaSSl!ngl.!f 

'Iile (Ce nt s ) 
(Col. 5TCol. 6) 

(25.2c) 
(13.6) 
(21. 3) 
(12.5) 
(8.5) 
(9.4) 
(6.8) 

(23.6) 
(30 . 3) 
(7.1) 
(6.6) 
(5 .1) 

(11. 9c) 

Northeast Corridor) $120,926 $353,388 1,794,199 6.7c 19.7c (13.0c) 

NORTHEAST CORRIDOR TOTALS $146,551 $320,919 1,923,436 7.6c 16.7c ( 9. 1C) 

.A.'ITRAK SYSTEM TOTALS $267,481 $674,307 3,717,635 _7_.2_c _18_._1_< (10.ge) 

NOTES: ~/ Revenue passenger mile means the carriage of a revenue passenger onc mile. It does not include miles 
generated by the carriage of non-revenue passengers such as railroad employees trav~ling on passes. 

£1 The International Bridge between the U.S. and Canada was out fr om January-April 1976; therefore the data 
shown for the Vancouver-Seattle routes represent a months of data only. 

r:/ Los Angeles-Las Vega s arc experimental (seasonal) routes. Only two months of d.1f"a arc shown--Hay-.Junc 1976. 



Amtra k Route Revenue 

SO I- t ileast Cor r itlor 

~l'\-J Yo rk Ci t y- \\'ashin g t on S40 , 357 
(:-le trol i ne r) 

~cw Yo r k Ci t y-\.]ashing t on 11,011 
(Cn nve nt ion<l l ) 

Bos ton- h'ash i ng t on 27 , 79 1 
Kew ildve n- Spring f ic ld 684 
;\e .... · Yo r k Ci t y-Philade l ph ia 8,1 29 

• l!arr t sb ur gh- Phi lade l phi3 2, 25 7 
S~W York C it y- H3 r ri~.~ur 11 812 

~lo rt ht,!ast Corrido r To t a l s S91,041,. 

Tra ve rs in g ~o rth ea5t Corridor 

h'ash ing t o n- ~lo ntre3 1 S4,916 
Net< Yo r k City-Florida 34,684 
Chicago-NYC-Wa s hington 10,107 
}\.:I nsa sC i t y -X\' C- \~a s h i ng ton 5,475 
Bos t on- Nc\o,'por t ~ew.s 149 
New Yo rk City-Savannah 182 

Traversinf! Northeast Corridor 
To t a l s S55,513 

~ 

• I 
I 

TABLE 2.28 

REVENUE AND COST PER TRAIN .ILE 
FISCAL YEAR 1976 

(In Thousands) 

Revenue Per 
Expenses Train Niles Train ~Iile 

(Col. Heal. 4) 

S57,747 2 , 262 S17 . 84 

26 ,709 1, 229 9.01 

60,094 2,172 12 . 80 
2,215 255 2. 68 

29,124 687 II. 83 
5,591 677 3 . J3 
2 , 340 111 7. 32 

$183 ,987 7, 393 ~12. 3 3 
- - - ---

S17,202 490 $10. 03 
75,615 3 ,887 8.92 
25,393 1,340 7.54 
18,203 1,428 3.83 

234 : 1 7.10 
285 26 7. 00 

S136,932 h!2l S7.72 
- - -- -- -

I 
13/ 

Cost Pe r Pro f it (Loss) 
Train Nile Per Train Nile 
(Col. 3+Col . 4) (Col. HCol. 6) 

S25. 53 (S 7. 69 ) 

21.86 (12. 85 ) 

27. 76 (1 4 . 96 ) 
8 . 69 (6 . 0 1) 

42 . 39 (30 . 56) 
8. 26 (4 . 93) 

21. 08 (1 3. 76) 

$24.91 i$ 12 . 58) 
---

$35.11 (S l 5. 08) 
19.45 (10 . 53 ) 
18.95 (11. 41) 
12.75 (8 . 92 ) 
11.14 (4. 04) 
10.96 (3. 96 ) 

$19 . 04 (Sl1.32) 



• 

Amtr " k Route Revenue 

. 

Shor t lI.:.Iul 

~e \.J York C lty- Bur b l o-lJetrol l $7,492 
Cit i cago- $ t-Loui s 3,836 
Ch i cago- N i lwa llkee 1,272 
Cit i c,,~o-Dc t ro it 4 , 089 
Cit ir..J ho- Ca rbonda 1 e 1,951 
~ h i C.lgv- Qu i ncy 1,750 
1.0 :.; .\II AeLcs- San Di ego 1,853 
Sc 
Va 

;tttl l;' -Portl:1nd 858 
ncouver-Seatt I~/ 239 

\.,'a sh ingt on-Cumbe rland 188 
Sa n Francisco-Bakersfie ld 553 
Nc w Yo rk Clty-Nontreal 2,608 
Cil lcago - Port Huron 2,138 
Cit i c.1go-Dubuqu e 893 
~1 i 
Lo 

nn eapolis-Superior 762 
s Ange l es-Las Vegas~/ 56 

Sp ec ia] Trains 388 

Sit o rt Haul Tota ls $31,126 . .-

. 

'I ES : 

13d-
TABLE 2.28 
(Continued) 

REVENUE AND COST PER TRAIN MILE 
FISCAL YEAR 1976 

(In Thousands) 

Revenue Per 
Expenses Train Miles Train Mile 

(Col. Heol. 4) 

$19,647 1,2]1 $6.09 
11,106 595 6.45 

5,847 255 4.99 
14,323 641 6 . 38 

5,162 322 6.06 
2,372 191 9 .1 6 
6,770 281 6.59 
~,392 272 3.15 
2,799 76 3 . 14 
2,658 124 3.13 
6,042 319 1.73 
5,054 278 9.38 
4,344 233 9.18 
1,517 133 6.71 
1,510 107 7.12 

97 3 18 . 66 
388 N/A ----

$96,028 5,061 $6.15 
--- ---

Cost Per Profit (Loss ) 
Trai n ~llle Pe r Train :':ile 
(Col. 3fCo1.4) (Col. 5fCIlL..§l 

$15.96 ($10.30) 
18.67 (12. 22 ) 
22.93 (17.84) 
22.34 (15.96) 
16.03 (9 . 97) 
12.42 0.26) 
24.09 (17.50) 
23.50 (20.15) 
36.83 (33 . 69) 
21.44 (18.31) 
18.94 (17. 21) 
18 .18 (8.80) 
18.64 (9 . 46) 
11.41 (4.70) 
14.11 (6.99) 
32 . 33 (13 . 6 7) 
---- ----

$18.97 ($12.82) 

I 
;2 1 ('hi.! Lnt l.! rna l i ona1 Il ridgc b(!tWl!l'n the U.S. a nd Canada was out from Jan.-April '7 6; the refo re. the "ata s hown f. lr 

\',11H:c..HIVl: r-Sc'ltt I e routes represent 8 months of data onl y. 

'b.,1 L. A.-Las Vc..·gas a r(' 1.';·: pc ri fllE" ntal ( s easona l) rOllt es . Only 2 mon lhs uf d:lta "r c ~ huW'n--M;ty-Junt' 1976. 



• 

Amtrak Ro ute 

Long Haul 

Ch i cago -tJa s h ington-No r folk 
Ch i cago-Sea ttle (North) 
Chicago -Seattle (South) 
Ch i c ago - Sa n Francisco 
Ch i cago-Los Angeles 
Ch i ca go-Hous ton 
eh i c ago - t\e\" Or leans 
Chicago - FJ o ri da 
S t. Lou i s - La re Jo 
New Or leans - Los An ge les 
Sea ttl e -Los Ang e les 
Ch ic ago-~ew York Ci ty-Bos ton 

~ Halll To ta I s 

TABLE 2.28 
(Continued) 

REVENUE AND COST PER TRAIN MILE 
FISCAL YEAR 1976 

(In Thousands) 

Revenue Per 
Revenue Expenses Train Miles Train Mile 

$3,454 
11,970 

5,752 
12,539 
16,622 

6,767 
5,160 
6 , 246 
1,156 
4,939 

10,864 
4,331 

$89,800 

$18,415 
35,658 
25,017 
36,190 
39,317 
17,680 
11,130 
26,896 
6,532 

10,841 
22,190 

7,494 

$257,360 

2,044 
1,673 
1,325 
1,777 
1,627 
1,792 

676 
2,243 

379 
640 
996 
994 

16,166 

(Col. 2tCo1. 4) 

$1. 69 
7.15 
4.34 
7.06 

10.22 
3.78 
7.63 
2.;8 
3.05 
7.72 

10.91 
4.36 

Cost Per 
Train Hile 
(Col. 3+Col. 4) 

$9.01 
21. 31 
18.R8 
20.37 
24.17 
9.87 

16.46 
11.99 
17.23 
16.94 
22.28 
7.54 

$15 .92 

Profit (Loss ) 
Per Train Ilile 
(Col. 5+Col. 6) 

($7.32) 
(14.16) 
(14.54) 
(13 . 31) 
(13.95) 

(6.09) 
(8.83) 
(9.21) 

(14.18) 
(9.22) 

(11.37) 
(3.18) 

($10.37) 

-------------------------------- --------- ----------- ------------- --------------- ------------------ -----------------
A.'ITRAK TOTAL (Exclud ing 

Northeast Corridor) $120,926 $353,388 21,227 $5.70 $16.65 ($10.95) 

~ORT"EAST CORRIDOR TOTALS $146,551 $320,919 14,585 $10.05 $22.00 ($11.95) 

:A.' ITRAK SYSTE~I TOTALS 

SOURC E: ICC, Report to the 
.P res id ent and til e Congress , 
Effectiveness of the Ac t, 
\~; Ishin g to n , D. C .. 19 77 , t able 

3- I.l. 

$267,481 $674,307 35,812 $18.83 

13,3 



but t h ":; iti more indicative of the very low load-factor!:' Amtrak has on its 

short- distance trains, than of any inherent oper;lting supprior1ty of 

l ong- di s tance train services . The results for the heavily traveled Northeast 

CQ rridor are much better than for the system as a whole, but expenses still 
1081 

exceed r e venues by a ratio of more than two to one. Deficits havp continued 

to mount, desp ita the ride rship increase by 1976 to nearly one-third above 

1972 leve ls, and despite Amtrak's replacement of deteriorated operating 

e quipment. 

Not a single Amtrak route covers operating expenses. Although improved 

l oad fa c tors would help to reduce the deficit, it is hard to imagine load 

fac tor s much above 60 percent (given the operating characteristics of inter-

city rail) . Furthermore, ~ven if trains were run at 100 percent of percent 

Amtrak would still fail to cover operating costs . (It is estimated that 

with 100 pe rcent load factors, Amtrak would still lose between $75 and 
1091 

$100 million annuallyJ---

Amtrak has made some progress in improving the operating performance of 

some route~ through new equipment and more attractive fares. Figure 2.29 shows 

how th ese innovations have affected route operating performances. However, 

note that although the loss per RPM has declined, the total deficit on lhese 

routes continues to increase. The ridership and revenue increases engendered 

by these improvements have not been great enough to off.et the costs of their 

3chi.:vcment. 

Pa rt of Amtrak ' s problem h.ls been caused by adding new rout es which are 

unabl e t o ~cncrate ride r s hip nnd revenues sufficient to eve n begi n to Tn.ltch 

.1SS0C i:1 tcd px pc nses. T.,b Ie 2 .)0 ranks 20 Amtrak routes by dec re;lS lng ~votd.,b 1 e 

l oss pe r r e vC'llue dollar. (t\Voiclablr los s is the amount that would h ~ saved 

if th e Lr:lin diJ not run.) Mos t of thps(' r out f'S werp addC'd .,ftl .. r 

134 



TABLE 2.29 

RESULTS OF SERVICE IMPROVEMENTS 
SELECTED AMTRAK ROUTES 

Chicago-Detroit 

Actions: 

1. An additional round-trip (3 instead of 
2 daily round trips) was added consonant with change from 
conven tional to turboliner equipment, Hay IS, 1975. Ser­
vice is now maintained with a combination of turbo liner 
and new Amflee t equipment. 

2. A major advertising campaign and promotional activity 
in Michigan cities . 

3. Subsequent schedule adjustments have been made to more I closely fit market requirements. 

Results: 

For comparative ~e r iods October-April 1974/75 

Passengers Passenger-~files Revenue 

1974 140,000 22,074,000 $1,190,000 

1975 240,000 34,782,000 $1,794,000 

Change 72% 57.6% 51. 6% 

Revenue Riders Full Cost RPM's Loss/RPM 

Before 
(Jan-Apr ' 75) $744 84,000 $2,529 11,842 $0.151 

After 
(Jan-Apr '76) $1199 138,000 $3,918 20,133 $0.135 

Los Angele s-Sm: Diego 

Actions: 

1. Amfleet equipment introduced on May 16, 1976, replacing 
all conventional equipment with new Amfleet equipment. 

2. Added one round trip daily increasing frequency from 3 
to 4 round trips daily; 4n3 (b) operation supported by 
Cal Trans. 

3. Network television advertising keyed to Amfleet intro­
duction. 

Results: 

For comparative period May-November 1975/76 

Passengers 

1975 224,000 

1976 303,000 

Change 35.3% 

Amfleet 

Passenger-Miles 

19,909,000 

26,865,000 

34 . 9% 

Revenue 

$988,000 

$1,370,000 

38.7% 

Equipment Revenue Rid ers Full Cost RPM's 

Before $1,009 213,000 $3,528 19,071 
(Jun-Dec '75) 

After 51,516 307,000 $5,019 27,561 
(Jun-Dec '76) 

13S 

Loss/RPM 

$0.132 

$0.127 
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TABLE 2. 29 
(Continued) 

RESULTS OF SERVICE IMPROVEMENTS 
SELECTED AMTRAK ROUTES 

Seattle-PortLand 

Ac tions: 

1. Introduced Amfleet equipment on July 19, 1976. 

2. Instituted 25% ro und-trip excursiun discount on 
Augus t 8, 1976. 

Sea ttle - Vanco uver 

Actions: 

1. Amflee t equipment introduced on July 19, 1976. 

2. Instituted 25% round-trip excursion discount on 
Augus t 8, 1976. 

3. Network television advertising keyed t~ Amf1eet equip­
ment introduction . 

3. Network t elevision advertising keyed to Amf1eet equip­
ment introduction. 

Results: Result s : 

For c ompa rative periods <o-"uly- Novembe r 1975/76 For comparative periods July-November 1975/76 

Passenge rs Rassenger- lliles Revenue Passengers Passenger-Hiles Revenue 

1975 49 , 000 7,200,000 $295,000 1975 21,000 2,495,000 $124,000 

1976 68,000 10,131,000 $424,000 1976 34,000 3,754,000 $188,000 

Ch" nge 38.8% 40.7% 43.7% Change 61.9% 50.57- 51.6% 

Revenue Rider s Full Cos t RPM ' s Loss /RPM Revenue Riders Full Cos t RPM's Loss /RPM 

Before $305 46,000 $2, 4 ',6 6,886 $0 . 311 Be fo re $128 20,000 $1,149 2,36.4 $0.432 
(Aug-Dec '75) (Aug- Dec ' 75) 

Aft e r $474 71,000 $2 , 576 10,581 $0 . 199 Af t e r $221 35,000 $1,379 4,084 $0.284 
(Aug-Dec ' 76) (Aug- Dec ' 76) 

SOURCE : U.S. Congress , House, Commit t ee on Appropria t ions, Hea r}ngs Before the Hous e A ro ria tions Comm! t t ee on Federal 
Grants t o the National Railroad Passenge r Corporat i on,/'fes timony of Na tiona l Railroad Passenger Corporatio!!. ' 
March 7, 1977 , 95th Cong. , 1s t Sess., Washington , D.C . : GPO, 1977. 

'3 <c> 



TABLE 2.30 

TWENTY AMTRAK ROUTES 
RANKED BY DECREASING AVOIDABLE LOSS PER REVENUE DOLLAR 

FISCAL YEAR 1976 

Avoidable Loss 
Route Rev enue Dollar: 

l. San Francisco-Bakersfield 5.99 

2 . Seattle-Vancouver 5.88 

3. Seattle-Portland 3.93 

4. Washington- Cumberland 3.25 

5. St. Louis-Laredo 3.19 

6. Chicago-Washington/Norfolk 3.16 

7. Chicago-Dubuque 2.97 

8. ~Iinnea polis-Super:lor 2.54 

9 . C:ucago-Sea ttle (South) 2.25 

10. Chicago-Port Huron 2.23 

11. Chicago-Florida 2 . 18 

12. New York-Montreal 1. 75 

13. Chicago-Milwaukee 1. 56 

14. '<lashing ton-Hon t r ea 1 1.40 

15. Kansas City-New York/Washington 1. 37 

16. eh iC3g0- Oct roi t 1. 36 

17. Chicago-Carbondale 1. 34 

18 . Empire service 1.32 

19 . New York-Ph Uade lphia 1. 30 

20 . Chicago-Quincy l. 29 

Per 

SOliRCE : U.S. Congress, House , Committee on Appropriations , Hea rings Before [h~ 
House Appropriations Commi.ttee on Federal Crant s t o tlte Natior.al H: :li 1-
Road Pa.ssenge r Corporation, March 7, 1977, 95th Cong .• 1st Scss .. 
\iashington, D.C.: GPO , 1.977, p. 670. 
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TABLE 2.31 

TWENTY AMTRAK ROUTES 

Rou te 

1 . New York-Florida 

RANKED BY DECREASING AVOIDABLE LOSS 
f"ISCAL YEAR 1976 

2 . Chicago-San Francisco 

3. Chicago-Seattle (North) 

4. Chicago-Los Angeles 

5. Chicago-Florida 

6 . Chicago-Seattle (South) 

7. Chicago-Washington/Norfolk 

8. New York-Philadelphia 

9. Boston-Washington 

10. Chicago-New York/Washington 

11. Empire service 

12. Kansas City-New York/Washington 

13. Washington-Montrea l 

14. Seattle-Los Angeles 

15 . Chicago-Houston 

16. Chicago-Detroit 

17 . Conventional Corridor 

18. Chicago-St. Louis 

19. Chicago-Laredo 

20 . New Orleans-Los An geles 

Avoidable Loss 

20,874,000 

15,315,000 

14,891,000 

14,097,000 

13,514,000 

12,857,000 

10,859,000 

10,477 ,000 

10,348,000 

9,118 , 000 

8,431,000 

7,423,000 

6,820,000 

6 ,769,000 

5,850,000 

5,163,000 

5,115,000 

4,164,000 

3,630,000 

3,409,OO() 

SOURC E: U.S. Congress , House, Committee on Appropriations, Hearings Before the 
Hous e Appropriations Committee on Federal Grants to the National Rail­
road Passe nge r Corporation , March 7, 1977 t 95th Cong .• 1st Sess .• 
Washi ngt on, D. C. : GPO , 1977, p. 671. 
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May 1971. However, the data in Table 2.31 showing the 20 routes responsible for 

the largest avoidable losses demonstrate that most of the avoidable deficit i s 

produced by basic system services . 

Cl early, the long-dis tance ro~tes are responsible for the bulk of Amtrak deficits 

while the non-basic-system.sPJrt-haul trains are among the Corporation's more 

inefficient operations . unfortunately, there is no~ much positive that can 

be said about the econ~mics of any tompon ent of the Amtrak system. 

Efficiency of Other Modes 

If we compare Amtral:'s economic performance to those of the alternative modes, 

we find that rail has be~ ... ome the most expensive mode of intercity passenger 

transportation. The subsidies received by other modes are large, far larger than 

those grante d intercity rail passenger travel. As Amtrak pOints out, the DOT 

recently allocated over $J billion for 4.3 miles of urban highway in 
nol 

New York. But when these outlays are considered on a performance basis, it 

is rail travel that is more heavily s ubsidi zed . 

Intercity bus transportation, although its ridership has not changed much 

over the past decade, has managed to retain operating superiority over passenger 

rail. Bus operating expenses per passenger-mile have increased--but only from 5.1 

cents to slightly over 6 cents per RPM since 1972. Further, over the years bus 

companies have adjusted their operations in response to changes in the competitive 

environment. In 1939, for example, fares from passengers traveling over 

regular intercity ruutes accounted for 92.1 perce nt of bus revenues . Today, 

they account for l ess than 70 percent. Charter, special, and package express 
111/ 

services now generate approximately 27 percent of Class I motor bus revenues. 

Such adjustment to changing marke t conditions has not been ~ hallmark of rail 

passenger operations. 

Automobile operating costs have been es timat ed by several investigators. 

Perhaps the most widely us ed auto cost estimates are those computed by the 
11 2/ 

Federal Hi ghway Administration.-- That agency estimated that in 1976 the 
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total cost per vehicle-mile ranged from 12.6 cents per vehicle-mile for a 

sub-compact to 17.9 cents for a standard-sized car . If we assume an average 

occupancy of 2.19 passengers, the pe r passenger-mile cost 1s between 

5.75 cents and 8.17 cents . The FHWA figures include depreciation, maintenance , 

parts, accessories, tires, tolls, parking, gas and oil (exclusive of taxes), 

insurance, Federal and State taxes, and assume a 10 year, 100,000 mile 

vehicle life. 

The cost of resources employed 1n making an intercity auto trip should 

include some amount for the effcrt expended by the driver. One study employed 

a variable payment to the driver depending on trip purpose . It assumed that 

pleasure driving should be valued at 25 percent of the average wage rate, while 
113/ 

business travel equalled 100 percent. This adds between one and four cents 

per passenger-mile to the average cost figures. 

Additional costs are governmental expenditures on the highway and road 

network that are not covered by user fees. These include capital expenditures 

for road construction, maintenance, and surface upgrading, proper ty taxes foregone, 

and the cost of highway patro l services, administratl n, and similar expenses. 

Unfortunately, aSSignment of these uncovered subsidies among the various users 

of the highway ne twork is virtually impossible. Because trucks require a higher 

cos t roadway, and because they carry heavier loads and increase the need for 

maintenance, some have argued that trucks have failed to pay their full share 

of highway costs. In addition, expenditures for urban and suburban roads 

primarily bEnefi t commuter travel and should no t be charged to the intercity 

tripmaker. There is extensive c ross-subsidization involved, and it is quite 

possible that the intercity traveler more than bears the full cost of his 
114/ 

tripmaking.--- Yet, even if the entire $20 billion s pent annually on highways 

could be charged to the intercity traveler, the net effect would be to add only 
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one to two cents per passeng~r-mile to the average auto operating costs. 

This still l eaves inte rcity passenger auto travel far less costl y than rail. 

The economic efficiency of air passe nger transportation has recently been 

the subject of congressional investigation. There is considerable evidence 

that operating expenses per passenger-mile are far higher than is consistent 

with the ~~al of economic efficiency . Because the Civil Aeronautics Board had 

long precluned the airlines from engaging in price comp~tition, the ce rtificated 
llsl 

carriers comp e ted on the basis of service. Sources of airline operating 

inefficiencies include operating a large number of flights to gain market 

identification; providing on-board amenities in excess of what passengers 

would ask or pay for given the choice; operating the newest equipment in anti-

cipation of demand that often fails to materia lize; and designing seating 
1161 

densities to improve passenger co~fort rather than to maximize revenues. 

Despite these inefficiencies, the e" pense per RPM i~ 1974 was 8 cents, which 

is lower than the de ficit per RPM for Amtrak services. The public monies 

expended on Amtrak cou ld be used to pay for air trips for all Amtrak patrons. 

The amount of subsidy to air travelers is difficult to estimate. Although 

airlines pay landing fees, airport rentals. and some t e rminal construction 
1171 

costs, it is unlikely that they pay the full cost of providing the terminal . 

This cost is often borne by local taxpayers with some assistance from the State 
1181 

and Federal Government. Navlgation and control sys tems are likewise a major 

public contribution which is largely uncov e red by use r fees, although the 

evidence suggests it is general aviation, no t cummercial aviation , that is 
119 1 

not paying its fair share. Further , much of the cos t of research into new 

technology has been undertaken by the Federal Government. Jl::l~ were developed 

as milit3ry plane3 and later adapted to comm~rcial usc . ~~cth r thls t ype of 

governf':lent expenditure should be ccrls idcred a "subsidyll is unclear, but it 

places rail at a disadvantage in t e rms of technolo~ical development. However, 
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even if airline costs were recalculated to include these subsidies, operating 

costs would rise by less than 25 percent, and would remain substantially below 

intercity rail costs. 

Conclusion 

The presence of subsidy in any mode indicates that fares are not just and 

reasonable. If we added together all direct and indirect subsidies and a charge 

for the social costs o f intercity travel, costs for all modes would be higher. 

Given the evidence presented in the enviromental section of this report, it 

is unlikely that including these social costs greatly improves the relative 

position of rail, at least not at current modal performance levels . 

Amtrak's fare policy from the outset has been to remove regional differences 

and to redu~e fares that are not cost-based. There still remain (as in the 

case of the other modes) rail fare differentials that are not reflective of 

r~lative costs. Ho~ever, perhaps the major dif ficulty with Amtrak's fare 

structure is the distance taper, which Amtrak introduced in p.mulation of air 

and bus modes. Long-distance train rider~ whose subsidized use of Amtrak 

generates the least social saving~ pay a lower rate per passenger-mile than 

short-distance travelers. The economics of tapered fares may be justified for 

those modes which largely pay their own way, but a service whose rationale is 

predicated on the exister.ce of external benefits should price its services 

so that those travelers generating the most social savings pay the lowest fare. 

Although constructing and implementing an inverted fare taper would be difficult, 

it is necessary to produce just and reasonable fares--£ares which require 

travelers who produce the l eas t (perhaps nega tive ) social savings be charged, 

as nearly as pcss ible, the full cost of the resources they consume. 

Intercity rail passenge r service i s not a vi.able industry as vi'n,bility 

is typically defined. There is no positive r e turn on invest~d capital or 

shareholder equity. The operating ratio is greater than 200 percent. Congress 

142 



and othe r gove rnmenta l agencies have ofte n admonis hed the Corporation to 

a tt emp t to r ed uce cos t s, increase r evenues , a nd reduce the def i cit , but 

Amtrak i s no longer seriously expected to make a profit. 

Amtrak contends that its performance, thus far, must be evaluated taking 

full accoun t of the enor mity (.If the task of r es tor i ng r ail passenge r service. 

It mus t make up for yea rs o f railroad neglect. a nd i t s special relations hip 

with operating r ailroads limits how far and how fast i t can accomplish 

improvements . In fact, Amtrak can point to many areas of s uccess. It has 

r e placed much of the deteriorated ope r a ting equipment, refurbished and rebuilt 

s t at ions, improved mainte nance procedures , improved employee morale, modernized 

the rese rvations and inl_orrnation system, and turned around the long-term 

dec line in train usage . 

On the othe r hand, Amtrak r ecently announced that it might have to cut back 

service in th e Northeast Corridor if Congress denied supplemental appropriations . 

Because the NEe i s the onl y a r c.:t of the na tion whe r e frequent train sen,-ices 

a r c provided , it is a log ica l candidate for service cut-backs . Thus , the 

Co rporation was obli~ed to consider r educ ing se rvice leve ls in the only markets where 

trains may be contributing to the public welfare and where subsidize d rail 

service may he justified . Unfortunately, Amtrak had little eh i ce . Service !'educ­

tions on many other routes would be impossible without eliminating the service 

altogether . The restrictions on train discontinuance , established in the legislation, 

r end~r this option impossible. The appropriations were granted a nd the service cuts 

wt" r e no t made. 

Th e ques tion r ema ins : Arc the accompli s hmen t s worth the price? The evidence 

presented in this s ec tion indicates that th e y a r c not. Given Amtra k' s pe rform.lnce 

thusfa r, the expe riment mus t be deemed a failure. Passenge r rai l h" s not 
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accomplished the t asks or a lleviated the problems that the Congress specified 

as its mission. Yet, it is not possible to conclude that the experiment should 

be terminated. Most defenders of Amtrak will readily admit that the system 

does not now contribute much to the nation's transportation network, but they 

reason that as Amtrak continues to make improvements, and as the energy and 

environmental crises worsen, intercity rail passenger services will become 

an increasingly important component of the national transport environment. We 

now turn to an examination of Amtrak's longer term potential. 
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CHAPTER 3 

AMTRAK'S LONGER fERM POTENTIAL 

Before assessing Amtrak's future contribution to national transportation 

goals, we must describe the future transportation environment . Many different 

scenarios are possible, in light of the recent energy crisis. In the extreme, 

we could postulate a situation in which pe troleum resources were completely 

exhausted . As rail is currently the only passenger transport mode capable of 

providing intercity service with non-petroleum based fuels, the future impor­

tance of Amtrak would be assured. This case is unlikely; although petroleum 

reserves are finite, estimated world reserves are thought to be sufficient to 

meet demands in the foreseeable future. 

The forecast period chosen must be long enough so that Amtrak will have 

had ample opportunity to cor r ect past problems and develop the best possible 

service for the riding public. Conversely, the period must not be so long 

that a grea t many major technological developments will have occurred . In such 

a case prognostication would be little more than crystal ball gazing . 

For this report we will employ 1990 as the forecast year. This date is 

ap propriate for the following reasons: 

1. By 1990 Amt rak will have had nearly twenty years to bring about the 

revitalization of intercity rail passenger s ervice; 

2. Most forecasts of modal activity, energy availability, and environ­

mental impacts do not go much beyond 1990. Ther efore, this is the latest year 

for which projections of the operating environment are readily available; 

3. No major technological breakthroughs, such as battery-powered automo­

biles capable of intercity trips, J re expected by 1990. 
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INTERC:TY PASSENGF.R TRANSPORT IN 1990 

Several foreca s ts of intercity passenger travel 1n 1990 are available. 

These for ecasts, whil e not in pe rfect agreement , usually project little change 

in modal market shares. A forecast based on an econome tric model whose par~-

me t e rs a re determined from historical r ~lationships cannot be expected to 

project truly dramatic tra ffic shifts, unless a l a rge change in a variable 

is hypot hesized (e.g. the real pr ice of au t o gasoline quadruples), or the 

parameters themselves are arbitr trily adjusted based on the forecaster's own 

judgment. The former requires ~ priori documentation for such a break with 

historLcal trend, and the latter removes the =ationale for employing models . 

Yet, g iven the discuss ion in Cha?ter 2, it is clear that projections which 

extrapolate from current trends, although they may be accurate. will forecast 

an insignificant role for Amtrak. Further. because most forecasts focus pri-

marily on the dominant air and auto modes, Amtrak and intercity bus nre usually 

afforded inadequate treatment . As the defense of Amtrak depends so 

heavily on its future rol~, we wi : examine its potential contribution in a 

highly favorable lighL. We will rely on Amtrak's optimistic ridership 
1/ ~/ 

forecasts;- adjust some of the performance measures for other modes; and 

assume that Amtrak will attain all possible improvements in service charac-

t e ristics by 1990. 

This gives a Itbest case" forecast of Amtrak's potential. If we 

err, we err in favor of the Corporation; The stream of benefits that can' be 

expec ted from Amtrak over the forecast period will be compared to their cost 

of achievement . 

Transpor tation projections mad e by Jack Faucett Associntes are 

wjdely used in many analyses, and these will fo rm the bases of our own e valua-

1.1 
tion of alternative market potential. However, we will make some critical 
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adjustments in the Faucett estimates. In Faucett projections, the growt h 

in demand for rall travel depends on the level of real per capita income. Thi s 

takes inadequate account of the rather substantial improvements Amtrak pldns to 

i ntroduce durirg the forecast period.~1 Even with Faucett's highest growth esti-

mate, Amtrak's output is expected to increase only to 5 bi llion passenger-miles 

or approximately 22 million passengers in 1990. On the other hand, Amtrak fo r e­

casts that it will carry almost 23 million passengers by 1981 . ~1 

The Corporation also cites a recent Federal Railroad Administration 

est i mate of 30 million passengers in 1990 in the Northeast Corridor alone .~1 

If we ecploy Amtrak's projected growth rates and FRAts corridor ridership 

estimate, Amtrak will carry about 56 million riders in 1990 and generate nearly 

12 billion passeoger-mi1es. We will use these figures for rail in our analysis, 

rather than tbe more conservative Faucett projecti~ns. 

For the other modes of intercity travel ~e will rely on the Faucett 

"most likely" projections . These are summarized in Table 3 . 1. 

TABLE 3.1 

PROJECTIONS OF 1990 UlTERCITY TRAVEL LEVEL 
NON-RAIL MODES 

Domestic Air Passenger 

Intercity Bus 

Private Automobile 

1990 Intercity Passenger-Mi les 
(Billions) 

347 . 8 

25.6 

3,519.1 

SOURCE: Jack Faucett Associates, Inc., Transportation Projections 1985, 1995 , 
2000 , Chevy Chase , Md. : 1977. 
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Even with our optimistic projections of Amtrak ridership growth, Amtrak will 

only capture 1.4% of the inter~ ity travel market.II However, its impact may 

be iMportan t in those markets where it 1s an effective competitor. Our analysis 

will conc entrate on those markets. 

We will assume that new rail riders will continue to be attracted from 

o t he r modes in the same proportion as hypothesized In Chapter II. However, Amtrak 

forecas ts that short-distance train rldershi~ will grow faster than long-distance 

trave l (7% versus 4% annually) .~1 Appl ying these dif ferential rates 

grow th, yields the riderst.ip and diversion. figures than appear in 

Tallle 3. 2. 

TABLE 3.2 
1990 AMTRAK RIOERSHIP AND DIVERSION ESTIMATES 

Type of Route 
Amtrak Ridership 

(Millions of Passenger-Miles) 
Diverted From: 

(Millions of Passenger-Hiles) 

Northeast Corridor 
(All Metroliner) 

Short- Distance Trains 
(5% of ridership in 
long- distance) 

Long-Distance Trains 
(50% of ridership i~ 
short-distance) 

4,500 

3,128 

4,250 

Auto 

1,800.0 

2,267 .8 

2,125.0 

Air Bus 

2,250 . 0 450.0 

523.9 336.3 

1,381.25 743.75 

TOTALS 11,878 6,192.8 4,155 . 15 1,530.05 

Underlying our prediction of traffic growth are several assumptions concerning 

th e operating chara c teristics of Amtrak services in 1990: 

1. All locomo tives and rolling stock inherited from the railroads will Le 

replaced. New hi-l eve l cars, lon~-di st"lOce , l ow-level cars, and Amflect cars ..... ith 

th e ir hi gher sen ting dens ity and smoothe r ride qu~lity will be in service . All 

156 



service in the NEC will be pr ovided by second-g~ne ra ti on Me troline r equipment . 

2 . The quality of Amtrak se rvi. ce in 1990 will hav e been improved as 

outlined i.o Amtrak ' s Co rporat e and ma rketin g. plans. Station facili ti es will have 

been modernized , a nd Amtrak employee deve l opment progr ams will have brought 

about the des ired c hang~s in employee a ttitudes. 

3. Th e ri ghts-of-way will have been improved so tha t Amtrak trains can 

ave r age a t least 60 mph on all rou t es. Travel deldy~ J~~ t o bad trac k will 

be la r gely elimina t ed. 

In effec t, we a r e ass uming that Amtrak will have gr eatly upgraded its 

se r vice . \~e will not examine Amtrak's 1990 comparative performance in service 

and sub ject ive a reas because good service is the sine qua non of forecasted 

ride r s hip g rowth. We as s ume that rail service will be reliable and attractive 

and compeLitive in the subj ective a r eas that influence user satisfaction. We 

assume that Amtrak' s triptimes will compare favorably with the other surface 

modes . Although no changes in relative modal accessibility are projected, we 

may wi tness some changes in modal frequencies. However, the question of 

serv i ce freq uency will be postponed to the concluding section of thi s r eport. 

SAFETY 

There a r e no r easons to suspect that passenger r a il will improve i t s 

relative position with respect to sa fe t y . As mentioned in Part II, all common 

carrier modes have enjoyed excellent safety records in t he past, and these 

per fo rmances s hould continue . Automobil e travel, although responsibl e fo r a 

large numbe r of a nnua l fa talities , has had a r ecord of continual imp r ovemen t 

in safety pe rfo r mance ove r the pas t 50 yea rs (for example see Table 2 . 3) . If 

fo r no o the r r eason, demog r aphi c changes s hou ld J!ua rantee a lowe r hi gh way fatality 

rate in the 1990::; : the number of younge r d r ive r ... will d~c line due to curre nt low 

birthrates . 
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With improvements in highway des ign, development of more ~ rashworthy 

vehic l e5 , and in c reased Lse of passive and active restraint sys t ems , the auto mode 

10/ 
could continue thi s trend of red uced fatalities,-- producing an auto fatalit y 

rate of 1.35 dea ths per 100 million passenger-miles in 1990. On the o the r hand, 

the 1974 Na tional Transpo rtation Report s ugges ts that if we do no mo re than main-

tain the present highway s yste m, only a seven pe rcent imp rovement can be expected 

11 / 
by 1990 .-- This lower bound auto safety estimate implies a passenger-mile 

fatality rate of 1.67 i n 1990 . 

I f the value of lives saved increases a t the long-ter:n rate of growth o f 

real GNP pe r c3pita , then the benefit in 1990 f rom r e duced fatalities due to 

auto traffic dive r sion to Amtrak is be t ween $38.5 and $132 . 2 million . (See 

Table 3 . 3. ) 

TABLE 3.3 

VALUE OF LIVES SAVED DUE TO AUTO TRAFFIC DIVERSION TO AMTRAK: 1990 

Lowe r Bound of Auto Safety Improvement: 

Loss to socie t y from los t worke r production 

Loss to society inc luding loss to family and 
communit y 

Upper B~und of Auto Safety Improvement : 

I.oss to socie t y fr om lost wo rke r production 

Loss to society includ ing loss t o family and 
community 

(Millions of Dollars) 

38.5 

132.2 

31. 3 

107.3 

I f the associa t ed mo tor vehicle ac c id ent cos t s discussed in Ch~ptcr 2 

inc rease proportiona t e l y , this would add approximately $50 million in 1990 to the 

Arne rak d ivcl"si on hencf it. Hmo/e ve r, if the c urrent rapid inc reases i n med i cal 
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and molor vehicle .:H.:C ident r epai r costs continue throughout the forecast per i od , 

this s aving c ould be considerably higher. Notwithstanding these res ults, rai l 

wil l probabl y no t achieve safety superiority over the ai r and bus mod es in 1990 . 

Aut o traffic dive r s ion to a i r and bus wil l be at least as ef fective as div e r sioll 

t o r ail . Fina l ly, we must no t e the impo r tance of train operating assumpt i ons 

t o our projection . We have presupposed majo r i mprovements i n rail r ights-ot- way. 

I f r oadbeds continue to de teriorate, Amt r ak ' s con tr i bu tion t o imp r oved trave l safe-

12/ 
t y will be greatly dim inished.-

ENERGY 

At the t ime of this r eport, Feder a l e ne r gy pol icy d i r ection r emained unreso l ved. 

Congr ess had not appr oved Car t e r Administration proposals to i nc r ease gaso line 

t axes and to l evy a su r~harge on gas - guzzl i ng new a utomobiles . Howeve r, the r e 

seems to be Congressiona l sympa thy for s t iffening t he ene rgy effic i ency standards 

fo r ca r s . Given the deg ree of uncertainty that surrounds future ene r gy policy , our 

fo r ecas t s wil l r ely l a r ge l y on pr ojec tions made before the Admi nist r ation slIb-

mitted i t s pr oposals t o t he Congr ess . 

Ra il passenger equipment ha s a long life. I n fac t, one o f the prob l ems 

which p la g~~ s t his mod e is that the e quipme nt bec ome s obsolete, in t e rms of on-

13 1 
board amenities , l ong before it has physica l ly exhausted i ts prod uc t ive l ife.--

We wi ll posit , th e r e fore, tha t Amtrak r outes in 1990 will be served by t he 

new equ ipment t ha t ha s ei t her r ecently been placed in se rvice , o r 1s pLanned for 

introduc t ion i n he nca r future . 

Outs i de the NEe , Amtrak tr .• ins will be hauled by new diese l s (1' 30CII a~d 

F~OP H) and di ese l e lcctrics (E60CP) whic h are e xpect- ~d to be more fuel e fri c i ent 

than cur r e n t motive powe r. Amtrak i s also developing a ligh twe i ght diesel CJ.p:1Ll~ 

14 / 
of high speeds and e xp ec ts to bCJ;in using these unit s in 1978 .- Amtrak 
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ha s s upp l i l'd uS with its estimate of the energy performance of it s ne w luco-

mot ives . (See Table 3. 4) \~e wi ll incorporate the following additiona l 

assumpt ions in de ve loping our e stimate of rail energy intensity: 

1 . The new lightweight diesels gene rate s ufficient fuel s avings t o 

offse t tIle c irc uity problem; 

2 . The new , mor e powe r ful locomotives will not suffer the fue l e ff icie nc y 

loss o f o l der locomotives when they encounter hilly or ~ountainous terrain; 

1 . Th~ increasing concern with energy will cause Amtrak t o undertake 

ope ra ting changes , and (if feasi ble ) make modi fications i n its locomotives to 

improve energy efficiency . We will t a ke this into accoun t by e liminating the 

f ue l cons umed during station stops and locomotive idle time. Therefore , we will 

use only the gallon per seat··mile estilT'ates provi ded in Table 3.5; 

4 . We wi l l assume that Metroliner II equipment is 20 pe rcent more f uel 

efficient than the Metroliners now in use; 

5 . Amtrak will be able to operate with 70% l oad factors on all routes . 

These assumptions, combined with the Amtrak data, generate the rail 

ene r gy performance estimates for 1990 that appear in Table 3 . 5. 

TABLE 3 .5 
1990 RAIL ENERGY EFFICIENCY 

Type of Route 

1 Long-distance tra ins , PlOCH 
locomotives--half all coach and 
ha l f with s l eepers, diners, and 
l ounge cars 

2 Short- dis tance trains.~/ All 
s e rvices with Amfleet t rains. 

] No rt heas t Corri do r--Me tro llne r II 

Fuel Efficiency at 70% Load Factors 

.00429 gal ./passenger mile 
or 

233 oassenger-miles/gal. 

.0014) gal./passenge r-mil e 
o r 

292 pas s enger-miles /ga l. 

.00309 gal. / passenger-miie 
or 

324 pa s sen ge r-mtl ~s/gal . 

~I No t e if turbo line r trains are wid e ly empl oye-·d , and do no t imp rove thei r f uel 
('f fic i e ncy , t hi s pe rfo r m..1nce me Olsure will be ma rkedly l owe r . ~. i f h"lf 
t he s hort -d i s t.1nce rou t e s a rc s e rved by 12- c a r RTCs , then the me as ure i s 
166 . 7 p~ ssc nger -m llps /ga l . 
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O[ESE'L LOCCl.iOTtVE 
CARS (1) 

E-8 (Ste.i.~ Cen. ) 12 

SOP4 0P (5teao Cen . ) 17 

P30CH 15 

F40PH 11 

I LRC ( 5-car train ) (3) 5 

LRC (Maxim~ nur~e r(4 ) 12 
of ca rs ) 

':'URBl~£ LOC"")~OTI\'£ 

R"X ( S-car t. C.l J.!'lI J O J 5 

R'i'C (M.axic~ n~e :- (4) 12 
ot cars) 

£L£C7RIC ~O'!IVE ( 5 ) 

CC- l (Stea= ::e.:."l. ) 18 

£60::;> 18 

P'~U"Oll:2er I 6 

,A li 3 . ':' 

FU£L EiT Ie IE:etCY - A.'CT1.ttT 

IL"'C'IUE 
S;:ATS 

960 

1356 

1188 

876 

385 

938 

263 

727 

lUO 

1.:40 

•• 

CALLOUS PER GALLONS PER (2) 8~ PEK 
SF..AT- 't I L£ SEAT- I'OUR SEAT-!1 ! LE' 

. 0026 .069 351 

.0021 .oca 284 

.0024 .051 324 

.0024 .063 H4 

.0030 . 053 cos 

.0021 .061 284 

.0083 .112 1121 

. 00 60 .081 81 0 

EQUIVALENT £QIIrvALENT 
CALLO!iS PER ~SPER 

SEAT-"f't.£ SEAT- HQUR 
. 0021 . O~2 279 

. 024 .00e 326 

02 1 rsn: ~t:huee . 55 US 

I~I 

S~C!'et 1 of 2 

LOCO""!!r. [Vi: 
IDLE 

BTU P;::R(2) CAL:..o~:S/"O:;~ 
SEAT-t OUR (S~~ !" Only) 

9180 S. , 

64 80 5.5 

6885 5.0 

8505 c. 3 

1155 5 .0 

82 35 5 .0 

15120 - G-

10935 - 0-

Cl20 - 0-

5'- - 0-

025 
I 

-;)-



TAnLIi 3 .4 

FUEL EFFICIENCY - OT -LEVEL P4";1.!_2_ot_2_ 

REVENUE GALLONS PER GALLOtl S i"ER (2) UTu-rEH BTU PE R( 2 ) 

LOCOMOTIVE 
IDLE 

GAI.LON5/HOUR 
DIESEL LOCO~10Tl \.'!: CARS SEATS 

PlOCH 12 (6) 705 

F~OPIf 10 (7) 550 

PlOCH 12 (8) 910 
coaches 

F4 0PH 10 (9) 
i 775 

coache s 

NOTES: 

(1) Mix of cars - 1 Amc~fe : 4 Amcoach 
f2 ) Fue l used dudnq s t.<ltion Stops 

SF.l\i-H I I. C StAT-HOUR SEl\i-M I l .r. 

.00)4 .068 4 60 

. 0019 .098 522 

.0026 .052 lSI 

.0027 .069 J65 

( ll LRC and RTG ~ere designed 4S S-car tC3ins to meet maximum speed specifications. 
C<, Nur.ber of car9 determined by locomotive or head end power capacity 

St-:AT - II()IlR ( SII!-1HER 

9207 5.0 

. 

13214 4.J 

7020 5.0 

9315 4.J 

(S) Ener qy Crom catenary adjusted for thcrm~l effic iency and electric transmission losses (29' efficiency). 

O:ILYj 

Source: International Railway Gazette, G. Mitchell. -Design to Achieve Conservation of Resources,· 12/197'. 
(6) 1 hi gh density coach : 5 low density coach : 2 sleep~r : I diner : I lounge car 
(7) 2 high density coach; 4 low dens i ty ~oach : 2 sleeper : 1 diner; I lounge car 

On long distance trains, travelling overnight, tcc regulations require the pr~vis ion of a dining 
car, lounge space, sleeping accommodations, and checked baggage space, all of which reduce the 
Re venue Sea ti~q Capacity of these train s and adversely affect the fuel efficiency per revenue seat . 

(8) 6 high densi ty c~aches ; 6 low density coaches 
(9) 5 high density COdC ~~S ; 5 low density coaches 

Source: National Rail r oad Passenger Corporation 



Although we projec t major imp rovements in Amtrak's ener gy efficiency , 

t he other mod es will not remain static . Interpola t i ng f r om the 1985 and 

1995 energy e f f i ciency projections of the Faucett model, airplane ene r gy 

i ntens ity wil l be only 74 percent of c urrent levels. Auto ener gy usage i s 

15/ 
expec ted to decline to 67 . 7 p~rcent of current levels. -- The Fauce tt report does 

not forecast any changes for inter~ity bus (or intercity passenger ra i l), but 

r a ther claims tha t any improvements in those modes will be due to higher load 

fac t ors. This s eemS unduly conservative for bus. and incorrect for ra il. We 

wil l assume that intercity bus is 25 percent more energy efficient in 1990, due 

to both improved load factors ~nd newer, more efficient equipment . Also, Faucett' s 

projec ted auto fuel economy improvement seems unreasonably low. At present, 

autos average approximately 15 mpg, but recent legislation (P.L. 94-173) sets the 

f uel economy standard at 27.5 mpg in 1985. The Secretary of Transportation has 

the option of selecting a performance level as low as 26.0 mpg. Using this lower 

figure as the average for all autos in 1990, the estimate of auto energy intensity 

i s 54 percent of current levels . 

With these assumptions and projections we can examine 1990 energy savings 

due to Amtrak diversion. Table 3.6 summarizes the results. If the price of all 

fuels appreciates at 6 percent per annum, then the 1990 val ue of these sQvings 

is $244 million. 

As was the case for current Amtrak energy performance, future fuel savings 

will be greatest for the diversion of short -haul and Corridor passengers . Long-

distance trains make a positive contr i bution~ but half of the travel on these 

trains is assumed to be short-haul and the savings are credited to short-haul 

dive rsion . True long-distance travel dive~sion is not large and neither are the' 

re s ultant fuel savings . 
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TABLE 3.6 

Forecast Of 1990 Energy Savings From Amtrak Diversion 

Rail Service T}?e 
and Diversion 

Metroliner 

Diverted from: 
Ai r 
Bus 
Auto 

Short Di s tance Diversion 
Travel1er~ Carried By : 

Short Dis t ance Rail 
Long Distance Rail 

Diverted from: 
Air 
Bus 
Auto 

Long Distance Diversion 
Trave llers Carried By: 

Sh~rt Distance Rail 
Long Dis tance Rail 

Diverted From: 
Air 
Bus 
Auto 

Pas senger Miles 
(000) 

4,500,OOC 

2,250,000 
450,000 

1,800,000 

2,971,600 
2,125,000 

1,508,240 
828,410 

2,759,950 

156,40C 
2,125,000 

1,085,960 
546,890 
648,550 

1M 

Passenger Miles 
Per Gallon 

324 

27 
160 

56 

Fuel Consumed, Diverted 
& Net Savings (Gallons) 

13,888,888 

83,333,333 
2,812,500 

32,142,857 

Net savings 104,399,802 

292 
233 

27 
160 

56 

Net savings 

292 
233 

41 
160 

70 

10,176,712 
9,120,172 

55 ,860,740 
5,177,563 

49,284,821 

91,O~6,240 

535,616 
9,120,172 

26,1,86,829 
3,418,063 
9,265,000 

Net savings 29,514,104 

Total Savings 224,936.146 



Our assumptions about Amtrak's energy efficiency in 1990 ha.ve been generous. 

The savings forecasted are smal l in Light of the project£>d J990 Amtrak 

deficit (see Table 3 . 16) and the capital expenditures which must he made to 

bring abou t the proj ec ted diversion. Not ~ tha t an intercity rail passenger 

system designed to mee t t he specific needs of relatively short-distance trip-

makers would generate more fuel savings than the projected sys t em. Short-dis tance 

trains of Amfleet coaches with high seating density are more efficient than long-

dis t ance trains with non-revenue cars, sleepers, and other fi rst-c lass cars. 

ENVIRONJoIENT 

Air Pollution 

Emission standa rd s for rail vehicles have not yet been established. However, 

some es tima t es exis t for high-speed rail passenger s ervic~ in the Northeast 

Corridor , and we can project rail diesel emissions based on improved energy 

efficiency . 

If 50 per cent of the electricity required to run high speed Metroliners 

is generated by nuclear power and fifty percent is produced through burning 

16/ 
highly controlled fossil fueJs,- Metroliner emissions will be as s hown 1n Table 

3 .7. Allowing the ene rgy i mp rovement f ac tors f or short- and l ong-distrlnce 

trains to serve as a proxy for the reduction i~ emissions pe r passenger-mile, 

convent ionally powered equipment will also emit pollutants at a much re duced 

ra t e in 1990, as s hown in Table .. Long-distance trains will produce only 20 

percent of current emissions per passenger-mile and short-distance trains will 

emit one-third as many . These improvements are not due to cleane r burn i ng 

l ocomotives bu t to higher load factors, more dense seating, and more efficient 

en~rgy c onsumption. 
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TABLE 3.7 

1990 ENISSION FACTORS FOR INTERCl TY RAIL PASSENGER SERVTCE 
(LBS. PER PASSENGER MILE) 

CO HC NOx SOx Particulates 

Hetroliner .00024 .00009 .00001 

Short-D is t .::lnce Trains .00063 . 00035 .00165 .00020 . 00009 

Long- Distance Trains .00082 .00045 .00214 . 00026 .00012 

Th e a ie, bus t and auto modes will also improve tt.eir envil0nmenta1 performances 

by 1990. TIle c!ata presented in Chapter 2 for the auto mode were base d on extrapo-

lations of EPA t es t data . We had e stimated that auto currently produces 50 

grams per mile of CO, 6 gpm of HC, 4.8 gpm of NOx ' 2 gpm of SOx' and . 58 gpm of 

particulates. Automobile emiss ion 

year 1979, are 3 . 4 gpm for CO, 0.4 

standards for automobiles beg i nning with ~odel 

17/ gpm for HC, and 0 .4 gpm for NOx.-- This 

represents a significant irr.provement over present levels and it is probable that 

even stricter standards wil l be in effect by the 1980s . For SOx and particulates, 

fo r ',oIhi ch s t andards have not been set, we will assume that by 1990 a ~~ 5 percent 

reduction has been achieved. 

Di esel-powered, heavy duty vehicles are not expected to improve their per-

formanc c as dramatically as auto. From the available data, it appea r s that bus 

emissions will ~e approximately one-half O( current levels. 181 We will r educe 

bus emission factors for CO, HC, and NOx hy that amount. A 25 percent r eduction 

will be assumed for SOx and particulates . Although there are no firm plans for 

increasing ai rplane emissions standards, one projecticn he ld that new "ultra1ow 

em i ssions technOlogy" could reduce airc raft emissions of NOx a!\d other pOllutants 

lQ/ f i ve to t en fold .-. However, because we were unable to verify this e stimate 

we will ass ume that an overall re~uction of 50 percent (reflect in g more efficient 

ope ra tions ) i3 more accurate . The emissions factors for t he nan-rail modes in 

1990 a re presented in Table 3 . 8 and the projected emissions r educt ion due to Amtrak 

diversion in 1990 appears in Table 3.9. 
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Node s 

Auto 
Sho rt D1sta'lCe 
Lon g Dista nce 

TABLE 1.8 

1990 EMISSION FACTORS FOR 
AUTO. AIR , AND INTERCITY BUS MODES 

Pollutant (I.bs. Per Passenger Hites) 

CO HC NOx SOx Particulates 

.00374 .00047 .00044 . 00017 .00048 

.00299 .00038 .00035 .00014 .00038 

Int e r c ity Bus .00067 .00011 .00112 .00012 .00006 

Ai r 
DC- 9- 30 
Jumbo Jet 

.00073 

.00072 
.00056 
.00017 

.00030 . 00013 .00005 

.00119 .00015 .00006 
Hedi um Range Je t .00026 . 00007 .00040 .00009 .00007 

On ly elec trified Met roliner services in the NEe are expected to make an 

unambiguous contribution to air pollution abatement in 1990. Even in the case 

of Met ~ oliner diversion, the impact is not large. Comparing these 

resul t s to those in Table 2 . 12, it appears that passenge r rail will have ev\!n 

less of an impact on air pollution in 1990 than it does now. This result is l a rge ly 

due to the anticipated reduction in carbon monoxi de emissions for autos. The "majo r 

improvement in 1990 rail passenger services comes in the area of nitrogen oxides 

emissions, but here we forecast only that rail's overall negative impact will be 

less than it is today. Again, provision of appropriate service to long-distance 

train r id~rs making short-distance trips would improve r"il's performance. 

Congestion 

Airport Congest ion 

Faucett's mediure growth rate projection for domestic air carrier activity 
20/ 

through 1990 is 5.7 pe r cent.-- This implies 3.13 billion passenger-miles of 

21/ 
Northeas t Corridor air traffic in 1990 as opposed to 1 . 29 billion tod ay .--

This "normal" growth of 1.84 billion passenger-miles is just offset by our estima t e 

of a ne t increase of 2 billion pass enger-miles diverted from air by Amtrak through 
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TABLE 3.9 

1990 AIR POLLUTION ABATEMENT EFFECTS 
DUE TO 

INTERCITY RAIL PASSENGER SERVICE 

Not theast Corr:'..dor- - Metrolir.er Service 
Annual Emissions in Pounds 

Type of Pollutant i!ail Ai r Bus Auto 

CO 585,000 301,500 6,732, 000 

HC 157,500 49,500 846 ,000 

NO x 1 ,080,000 900,000 504,000 792,000 

SOx 405,000 202,500 54 , 000 306,000 

Particulates 45 , 000 157,500 27,000 864 ,000 

Short Distance Travel Diver s ion 
Annual Emissions 1n Pounds 

Rail 
Type of Pollutant Short Distance Long Distance Air Bus 

CO 1,872,108 1,742,500 392,14 2 555,035 

HC 1,040,060 956 , 250 105 ,517 91 , 126 

NOx 4,903,140 4 ,54 7,500 603, 296 927,819 

SO 594,320 552,500 135,742 99,409 x 

Par t icula t es 257,444 255,000 105,577 49,705 

Iwi 

Net Reduction 

7,618,500 

1,05 3,000 

1,116, 000 

157,500 

1 , 003,500 

Auto Net Reduction 

10,322,213 7, 654 ,782 

1 , 297,117 (502,430) 

1,214 ,378 (6 , 705 ,147) 

469 , 192 (1.42 ,417) 

1,324 ,776 957,611 



TABLE J.9 
(Continued) 

1990 AlR POLLUTION ABATENENT EFFECTS 
DUE TO 

INTERCITY RAIL PASSENGER SERVICE 

------------------------------------------------------------------------------------------------------------

TOTAL POLLUTION REDUCTION-- ALL SERVICES 

Type of Pollutant 

CO 

HC 

NO x 

. 
Pa rt icu l a t es 

Lbs . per Year 

16,525,152 

242,562 

(8,746,157) 

(560,297) 

2 , 031,021 

Tons per Year 

8,262.2 

121.3 

(4,373.1) 

(280.1 ) 

l,OD.5 



t ne in troduc tion of improved high-speed rail servic~ in the Corridor. If anything, 

our diversion estimate may be somewhat conservative. Intra-r~rridor air traf f ic 

has declined at a rate of 6.4 percent in recent years, while Metroliner traffic 

22/ 
ha s grown.-

Evaluation of Amtrak's impact on NEC airport congestion in 1990 require. 

the followi~g steps: 

1. Convert diverted air passenger-miles to diverted flights and operations 

(landings and takeoffs); 

2. Assign these diverted flights and operations to affected Corrid~r 

a irports; 

3 . Estimate total operations at Corridor airports in 1990; 

4 . Adjust C~rridor airport capacities to 1990 levels; 

5. Calculate and estimate the benefit of reduced delays, as was done 

in Cha pter 2. 

We employ the following assumptions for this analysi s : 

1. Average load per aircraft will be 70 passengers, representing a 16 

percent improvement over our 1976 assumption; 

2. Average trip length of divert · d passengers in 1990 will be 250 miles; 

3. The proportion of air operations handled at each NEC airport will be 

the same as today; 

4 . Because the economy of the Northeast is not expected to grow as ~ast 

as the U.S. as a whole during the forecast perien, we will assume tha t air 

traf fic at Corrider a irports increases 6 percent per annum, and that the number 

o f operations increases 5 percent per annum due to improved load factors; 

5. The relationship between number of operations and expected delays will 

change as airpor t operations change . Airport capacity will be increased through 
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the introduction of new air control (microwave) syst ~ms~ new runways, and 

othe r developments . One estimate of capacity impro"Jements for NEC a irports is 

pr e5ented in Table 3 .10. 

TABLE 3.10 

CAPACITY IHPRGVEMENTS AT NEC AIRPORTS BY 1985 

Ai rport Percentage Increase i n Capacity 

Logan (Boston) 71 

laGua rd ia (New Yo rk) 72 

Newark 120 

Ph iladelphia 128 

Ba ltilllOre 67 

Na tional (Washir,gton) 70 

SOURCE: U.S. Department of Transportation, Recommendations for Northeast Corridor 
Transportation, Washington, D.C.: 1971, p. AI 3. 

I t is not possible to estimate a function showing the f~ture relationships between 

airport operations and delays at NEC airports. Instead, we will calculate the 

1990 vIc ratiO, that is, the rat io of 1990 operations to 1990 Practical Annua l 

Capacity (PANCAP). As the operations/delay parameters are only valid for current 

airport capacities, we reduce the 1990 level of ope r ations with expanded airport 

c apacit i es to the comparable leve l in 1976 at the same vIC ratios . For 

e xample, if 1975 volume of operations at a particular airport equalled 100, 000 

a nd 1976 PANCAP was 180,000 , the 1976 vIc would be 55.6 . If traffic increased 

to 200,000 in 1990 ar.,d capaci ty increased to 500,000, the 1990 vIc ratio would 

be .40. Compa rable 197b "p~r3tions a t the new 1990 vIc ratio would be 72, 00C . 

Because capacity grew faster than o?e rations, in this example, we would expect 

fewer delays in 1990 . 

6. We will adjus t the va lue of time saved by passenge rs and airlines 

by an annual infla t ion factor of 6 percent. 
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The results pre s ented in Table 3.11 indicate that Amtrak's contribution 

t o air traffic congestion in 1990 will be much greater than today. In Chapter 

2 we estimated that ~trak diverts enough potential air travelers to reduce the 

annual number of delayed aircraft by 2,500 . We now estimate that high-speed 

Metroliner service will reduce the number of delayed aircraft by 64,808 annually , 

i f no change in airport capacity takes place, and by 13,838, if proposed airport 

capac ity expansion occurs. Given our assumptions a"oout the value of time, 

numb er o f passengers per plane, and f urther assuming that 1990 air congestion 

de lays average one hour, the value of Amtrak's diversion is as shown in Table 3.12. 
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TABl.E 3 .1 1 

ANTRAK 1990 INI'ACT ON NEC AIRPORT CONGESTION A1.LFVIATION 

1990 1990 
\..Jithout 1990 NEC Aircraf t Delayed Ai rcra ': t Delayed 

ANTRAK ANTRAK Air No Change Net Change As !.uming 1990 
','otal 1990 Uive rsion Op,':rat ion in Capac it y Due to Change 1.0 Ca pacity Di ffe r L! nce 

Airport AN O~eratjon 1990 wI Al'!TRAK w/o ANTRAK 1<1 AI'!TI{AK ANTRAK w/ u ,'.Mn~AK w/ANTIlAK nu e t o Al'!TRAK 
(000) (000) (OO~ 

Logan 527,000 30 ,000 497,000 9,626 7,846 1 , 780 1 , 457 1,016 44 1 

LaCuard ia 790,000 52 ,000 738,000 198,134 155,702 42 , 432 29,279 19,178 10 ,101 

~: c \ ... a rk 514 , 000 24 , 000 485,000 43 , 604 35 , 543 8,061 2 , 735 1 , 717 1,018 

• PhiladeJilhia 606 ,000 69 ,000 537 , 000 15 , 764 10 , 302 5 , 462 881 308 573 

Bt·!! ". ,000 28 , 000 226 , 000 739 490 249 121 59 62 

National 679 , 000 63 , 000 616 , 000 23 , 52 3 16 , 699 ~24 3, 62 2 1,979 1,643 

64 , 808 13, 83S 
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TABLE 3 . 12 

VALl'E OF ANTrt~K CONTRI BuT ION TO AIR TRAFFIC CONGESTION ALLEVIATION 
(IN DOLLARS) 

With No Capac ity Change ~ith Capacity Change 

P~ssenge r Time $102,526,250 $21,891,716 

Air c r3f t Time 87, 879 , 648 18,764 ,328 

TOTAL 5190,405,898 $40 , 6 ' ~ , 044 

The re a re , of course , s ome limitations to this app roach . Air traffic levels 

in 1990 a re really predicated on airpo rt expansion. If airport capacities are 

not enlarged to mee t projected trave l demand, greatly increased air travel cannot 

take place . The ai r por t s will be operating well above their PANCAP 's, and Amtrak 

d i ... ~rsion , although verr important a t the margin, will not be sufficient to solve 

the problem . The second se t of figures, which includes proposed capacity 

adjus tmen .. s , is m'Jre realistic. Amtrak does have an effect, and it is reasonably 

l arge (over $40 mi ll ion per year). Yet, thes e savings are not great e nough to 

cover proj ec t ed Amtrak defici ts in the Corrl.dor. Also, i t is highly unlikely 

that the re ar e ver y many air ports outside the NEe where Amtrak can be expected to 

make a contribution to ~ irpor t congestion a11evidL~un by 1990. Yet , airport 

expansion is itself ve ry costly. A program des i gned to shi f t mor e Corridor air 

passengers on to high speed rail could prove cost-effective. The e valuation of 

such a lt e rnat i ve s trategies is not the task of this report, but i.t does appear 

that airport congest i on ilileviation in the dense l y popula t ed NEC is an area ",'here 

Amtrak has a t l eas t SOt~ potentia l for achieving a purpose under l ying its creation. 

Hi Q;h wfiV Con()e!=> t:i.on 

In an ea rlie r s tudy, we e mployed the auto conges tion model , out lined in 

Chapter 2 , to evaluate how well high-speed r ai l services (HSRS) alleviated a uto 
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congestion. £2/ The total estimate for diversion of auto traffic used 

in that s tudy (incremental diversion due to high-speed se rvic~ plus normal 

~rowth of rail passenger traffi c ) was approximat ely equal t o t he Amtrak auto 

diversion es timate used in the present report (1 .789 versus 1. B bill ion auto 

passenger-miles ) . We will use only the figure f or i ncremental diver sion 

(1.029 billion passenger-miles in 1990). The fi gure for Amtrak bene fi ts i n 

1990 with the diversion es t i ma t es of t he earlier r eport is approxi mat e l y 50 

pe rcent greater than t his e arlier contr ibu t ion. 

To measure the value of rai l's impact in reducing highway congest i on we 

mus t identify t he affected highways . For our purpose, we will assume all 

diverted auto t ravelers i n th2 NEe would have used 1-95. Other routes are, of 

Lourse, avai l able . To the extent that travel ers use other, less cong~sted 

routes, t he impact of Amtrak is overstated. We will investigate the Amtrak 

effect i n the following situations: 

Case I Intercity auto travel i n 1990 is double current levels and 
intra-urban traffic is 50 percent higher t han today. 

Case I I Same as Case I, but ass ume that highway capacity is 
expanded by 50 percent . 

Case III: Same as Case I, but assume that highway capacity is doubled . 

Table 3.14 summarizes the amount and value of time savings due to the i ntro-

duction o f. HSRS. We s~sume that 1990 intercity auto travelers value their time 

at $9 . 60 per hour and that intraci t y dr i vers value time at $4 . 56 pe r hour.~/ 

Auto occupancy for i ntercity t rips is estimated at 2 . 1 persons per vehicl e and 

1. 5 pe rsons per vehicle for intraci t y trips . 
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Case I 

Case II 

Case III 

TABLE 3.13 

BENEFITS ACCRUING TO NEC AUTO TRAVELERS 
DUE TO HIGH SPEED RAIL SERVICE 

Reduction In Travel Time 
Over Entire Corridor Value of Time Saved 

17.082 mins. /vehicle $140,650,000 

11. 532 mins./vehicle $ 82,485,000 

8.694 mins./vehicle $ 71,427,000 

SOURCE: F. Mulvey, The No rtheas t Corridor High Speed Rail System: Selected 
Impacts on Alternative Hodes, Boston, Mass.: Harhridge House, 1975, 
p. II-22. 

The total benefit from the provision of the Amtrak alte rnative in 1990 
25/ 

is approximately 50 percent greater than the savings shown i n Table 3.13.--

If no expansion in highway capacity occurs between ~ow and 1990, the value of 

Amtrak's congestion reduction in the Corridor waule.! be more than $200 million 

annually . This is an impressive contribution. 

Unfortunately, there are several reasons for exercising caution in evaluating 

this benefit : 

1. The savings are based on the ~stimated value of time i n 1990. In 

constant 1976 dollars, they are only half as great; 

2. We have assumed that all intercity auto traffic uses the spinal 1-95 

network . If we assume that half use other roads, the estimate falls by nearly 

two-thirds; 

3. As we pointed out in Chapter 2, the amount of time saved per vehicle 

over some highway segments 1s very small, although the value of time saved for 

the total number of vehicles is large . We do not know at what point the time 

savings become so small as to be imperceptible to the travele r. 
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N\' vE: r the l ess I t he r e do a ppear t o be importan t sav i ngs fr om NEe a uto 

t r a f fic connc stion r e l ief by Amtra k in 1990. The bene fi t a ppears to be gr ea t es t 

a t t he app r oac hes to urban areas. Nea rly nine percent of the t o t a l dollar benefit 

iIi Cas.:: 1 i s due t o a l l ev iat ing congestion on one mile of the Harlem Ri ver Drive . 

[t s hould be a s ked whet he r Amtrak is t he bes t way to achieve these benef it s:. 

Rai l d ive r s i on po t enti ~ l i s oft en expressed in terms of l a nd s a ved from 

fulf ill in s highway e xpans ion needs. Yet, tl;~ 1.8 billion auto passenger-n.Ues 

d ivert ed in J 990 will be less than one year's auto traffic grovth if present 

gr owt h r a t es continue. Although Amtrak's diversion has a positive impact, it 

mus t be s tressed that the principle problem is, and will remain, congestion 

due to commuta tion and other local traffic, which Amtrak will not affect . New 

highway cons truction may be postponed for a year due to Amtrak diversion, but 

eve nt ua lly highway capacity must be expanded, or meaningful diversion must take 

place through the provision of conmrutation rail and/or bus services. 

Noi se Pollution 

At pre sent, very little can be said about Amtrak's long-term impact on 

r educ i ng noi se pollution. As pO i nted out in Chapter 2, if any benefits exist 

the y appear to come from diverting air, rather than automobile passengers. Truck 

tra ffi c is primarily responsible for highway noise . But, trucks are expected to 

r eg ister a significant improvement by 1990 . One study predicts the changes that 

ar e s hown in Table 3.14. Recalling that the dRA is measured on a logarithmic 

sca l c , he~vy-rluty trucks will he less than half as noisy as they are today. 
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TABLE 3.14 

HEDIAN HIGHWAY NOISE BEFORE AND AFTER REGULATION 

Vehicle Present After Regulation 

Heavy Duty Tr uc:":s 85 dBA 7ldBA 

Ned ium Duty Trucks 77 71 

Buses 79 75 

Not o rcyc les 82 78 

SOURCE : U. S. Department of Transportation, Air Quality Noise and Health: 
Re port of a Panel of The Interagency Task Force on Motor Vehicle 
Goals Beyond 1980. Washington. D.C.: 1976. p. 6.28. 

According to the DOT, the implementation of an engine retrofj.t program will 

26/ 
further reduce aircraft noise.-- Tht noisy aircraft now in service will have 

been re trofitted or phased out over the next four to six years. Further, the noise 

alleviation benefits from Amtrak are confined to the NEC and perhaps a few other 

heavily traveled short-haul m3rkets. According to our forecas t of air traffic 

dive rsion, Amtrak will be res ponsible for reducing the number of long-distance 

flights in the U.S. by only 33 per day in i~90. There will be 200 fewer short-

distanc e air flights daily outside thp NEC. In the NEC we project a 

reduction of 430 flights daily. Amtrak's impact. if any. will be largely confined 

to the NEC. 

F.cmmmc CONS IDERATIONS 

We have proj ec ted a very s ignificant increase in Amtrak ridership largely due 

to the introduction of high speed Metroline r II service in the NEC and generally 

improved service on Amtrak routes in the r~qt of the United Sta tes. Amtrak will 

he able to increase fares, but if it is to keep its prices competitive, it will 

27/ 
not be able to raise fares to cover oper3ting cost incrcases .-- Based on 
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Amtrak' s Jwn projections , we calculated the 1990 rail fares per passenge r-mile 

(Table 3.15). 

TABLE 3.15 

AMTRAK REVENUES IN 1990 

Ra i1 Rou te Type Passenger-Miles Revenue (RPM) Fare/RPM ($) Total Reve nue ($) 

Northeast Cor ridor 4,500,000,000 0 . 22 990,000,000 

Short-Dis tance Routes 3,128,000,000 0.16 500,480,000 

Long-Di stance Routes 4, 250,000,000 0.128 544,000,000 

Expenses for Amtrak s~rvices in 1990 are more difficult to estimate. There 

will certainly be some areas where improved ~~trak operations will effectuate 

major savings . The replacement of aged rolling stock and lac otives should reduce 

eq uipment maintenance expense . In addition, new Amtrak cars have ~ ~reat~r 

sea ting density , enabling Amtrak to produce more passenger- miles of sel"vice 

wit hout proportionate increases in train-miles. Further, we have assumed that 

Amtrak will improve load factors to 70 percent so that the increase in ridership 

will not cause a - r portional i nc rease in operating expense 

Amtrak has provided forecasts of its expenses through 

per passenger-mile. 

28/ 
Fiscal Year 1981.--

Systemwide, costs are expected to rise 19 percent in 1977, 11 pe r cent in 1978, and 

s lightl.\" over 6 percent thereaft~ r; the rlltes of increase are expected to be 

sl i ghtly lowe r in the NEC. Our ~~proach will be to use Amtrak' s ope rating 

expense inc reases and to extrapolate .1n annual 6-percent rat e of inc r ease f r um 

1981 to 1990 . To ac count for the !ligher loa d factors and increased s~ating densities 

of new equipment, we will reduce the proj c ;·tcd increase in expe ns es per passt!nge r -

mile in 1990 by 40 pe rcent. T.,ble 3 . 16 summarizes runtrak's 1990 economic pic ture 

under these ~ssumptions. 
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TABLE 3.16 

AMTRAK'S FlNAl'lCIAL ENVIRO:IMFNT IN 1990 

Revenue 
Type of Passenger-Miles Expenses Expenses Revenues Deficit Deficit 
Servi ce (Millions) Per RrM (Millions) (Millions) (Millions) Per RPM 

Metroline r 4,500 $0 . 287 $1,291.5 $ 990 $ 301.5 $0 . 067 

Short-Haul 3,126 0 .392 1,226.2 500 726 . 2 0.232 

Long- Haul 4 ,250 0.291 1,236.8 544 ~92.8 0.163 

TOTALS $3,754.5 $2,034 $1,720 . 5 

The projected 1990 operating deficit is large . This deficit does not include 

the capital grants end guaranteed loans nee3ed to develop the Amtrak system to 

mee t 1990 demand. The benefit s, where they exist, do not begin to cover operating 

costs, much less contribute to the recovery of capital costs. 

One important area o f capital cost is the expense associated with track 

upgrading and rehabilitation. Such improvements are necessary if the forecasted 

ride rShip growth i s to materialize . The improvements needed to produce faster, 

more attractive, and more reliable service will be costly. Many track-miles need re-

pair and upgradin~ if Amtrak trains are to RveT~?e ~n mph anA ~~erate on t!~e in 1990. 
29/ 

A recent ICC investigation-- into the quality of track for passenger 

train services provides evidence that substantial investment in righ t s-of-way 

wil l be needed if Amtrak is to offer faster service. Even on the rights-of-way 

of railrcad s with rela tively excel l ent track maintenanc e records there are 

barrie rs to fa s t er operations . In the Santa Fe ' s Los Angeles-San Diego rou te, 

fa :<nmple, th e re a re 82 curves be tween Fullerton and San Diego; 10 have 3 25 

mph speed restriction and 25 require passenger trains to slow down to 50 mph. 

Further, many conuuunities have local ordinances prohibiting train speeds of more 

than 30 or 40 mph within . . 30/ city llmHS.--
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fenc~ in rights-of-way and construct separated grade crossings if faster 

service is to be provided. Table 3.17 presents railroad's estimate of rights-of­

way upgrading costs to meet higher Federal Railroad Administration standards 

for faster passenger train operations . Given the wid~ variance in labor 

productivity of the different railroads it would be wise to take these estimates 

as an upper boundary for repair costs. These costs include expenses for 

realignment, laying and straightening of track; elimination of grade and cross­

ings; mo~ ~fying super-elevation; and changing ballast and replacing ties. For 

the most part, these estimates do not include the costs of new cab signalling 

equipment for locomotives or other expenses related : 0 traffic control. Further, 

the annual maintenance cost for Class 5 track is estimated to be $1,800 per mile 

more than for Class 4 track. 3l! 

The railroads see little benefit to their freight opera tions from the 

track upgrade program. The problem of poor rail freight services is not one 

of inadequate line-haul operating speeds. Rather, railroad freight operations 

suffe ' - · ~m excess capacity and inefficient utilization of rolling stock. 

Fastet rdssenger trains, they argue, would hinder the efficient and safe opera­

tion of freight trains. 

Our forecasts of 1990 Amtrak operations and the attendant benefits from 

provision of intercity rail passenger service make it difficult to justify these 

outlays. It is hard to imagine a set of circumstances whe re the benefits from 

Amtrak could even begin to approach the operating and capital costs needed to 

provide them. 
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TABLE 3.17 

RAILROAD COST ESTIMATES OF TRACK REPAIR AND UPGRADE WORK 

Railroad & Route 

Burlington-Northern: 
Seattle-Portland 

Chic3go Quincy 

Milwaukee Road: 
Chicago-St. Paul 

Chicago Rock Island & 
Pacific RR: Chicago­
Peoria 

Chicago Rock Is land & 
Pacific RR: Chicago­
Rock Island 

Illinois Central: 
Chicago-St . Louis & 
Chicago-Carbondale 

Missouri Pacific: 
S~. Louis-Kansas City 

Missouri Pacific: 
St. Louis-Texarkana 

Missouri Pacific: 
Milano-Laredo 

Texas Pacific: 
Texarkana-Ft. Worth 

Texas Pacific: 
Atlee-L3redo 

Penn Centr31 (Conrail) : 
NY-Washington 

Penn Central (Cunrail): 
NY-Boston (Providence) 

Penn Central (Conrail): 
NY-Boston (Springfield) 

Penn Central (Conrail): 
NY-Buffalo 

Project. 

Upgrade track from FRA 
Class 4 to Class 5 

Upgrade track from Class 4 
to Class 5 

Upgrade track from Class 4 
to Class 5 

Upgrade track to FRA Class 3 

Upgrade to FRA Class 5 

Upgrade from Class 4 to Class 5 

Upgrade from Class 4 to Class 5 

Upgrade from Class 4 to Class 5 

Upgrade from Class 3 to Class 5 

Uoprade from Class 4 to Class 5 

Upgrade from Class 3 to Class 5 

Eliminate slow orders only 

Eliminate slow orders only 

Elimina te slow orders only 

Eliminate slow orders only 
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Estimated Cost 
(Millions) 

$492.0 

$500.0 

$205.0 

$ 13.2 

$ 57.0 

$ 47.9 

$ 87.3 

$ 59.0 

$137.6 

$ 82.4 

$400 .0 

$ 7. 8 

$ 6.8 

$ 7.0 

$ 12.7 



TABLE 3.17 
(CONTINUED) 

RAILROAD COST ESTIMATES OF TRACK REPAIR AND UPGRADE WORK 

Rai l ro ~~ & Route Project 

Penn Central (Conrail): Eliminate slow orders only 
Ph iladelphia-Harr isburg 

Penn Central (Conr ail) : Eliminate slow orders only 
Chic ago-De tr'.); 

Pe nn Central (Conrail): Eliminate slow orders only 
Chicago- Cincinnati 

R i c hmond~ Fredericksburg, Upgrade to Class 5 
Po tomac: Washington-~ichmond 

Seaboard Coast Line Upgrade to allow 100 mph Turbos 

Southern Pacific : Upgrade to allow speeds of: 

-Oakland-Ogde!\ 60 mph 
SO mph 
90 mph 

-Oakland-Portland 60 m?h 
SO mph 
90 mph 

- Oakland-Los ~~geles 60 mph 
90 mph 

-Los Angeles-New Orleans 60 mph 
SO mph 
90 mph 

Estimated Cost 
(Millions) 

$ 2 . 9 

$ 7.7 

$ 17.1 

$ 26.5 

$ 70.3-93.5 

$ S4 . l 
$ 143.9 
$ 414 . 4 

$ 123.0 
$ 254.1 
$ 610.1. 

$ 45.3 
$5,903.0 

$ 122.S 
$ 4 l 5. 3 
$1,773.9 

SOURCE: Interstate Commerce Commission, Ex Parte 277, Suh No.2: Adequacy uf 
Intercity Rail Passeng~r Service, Washington, D.C., 1976. pp. 520-551. 
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Subsidization of other modes of transportation will continue through 1990 . 

The amount of subsidy is difficult to f orecast. Some fear that Highway Trust 

Fund re~elpts will not be adequate to cover hi ghway maintenance costs . If 

maintenance has to be financed fro~ th~ General Fund, sub~idies to highway users 

32/ 
could rise by $25 billion annually.-- On the other hand. the hi~hway infrastructure 

is mostly complete. The enormous costs of land acquisition and high~~y construc-

tion a re largely behind us. There may be a tendency for sub~idies to highway 

modes to diminish in the years ahead . 

Regardless of the general direction of subsidies to air and highway passenger 

transport, the subsidy per passenger-mile for these modes wil l not approach 

that received by rail. The absolute amount of subsidy is not the relevant 

figure for determining modal performance. The Amtrak subsidy per passenger-aile 

is, and will continue to be, the highest of any mode of intercity travel. We 

have been unable to identify benefits sufficient. even under highly favorable 

assumptions, to warrant these expenditures. 
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C'lAPTER 4 

StJI'!NARY , CONCLUSIONS , A,'jO U1PLICATlONS OF THIS REPORT 

This r epo r t h.J.s e xamined the Amt r ak experiment in light of the transportation 

o bjectives th a t it t.tas desi gned t o fulfill. The evolutio n of the Amtrak legislation 

ind icates that Congr ess views the Co rporation pri ma rily as a vehicle for allev i a ting 

external diseconomies induced by tra ns porta tion . Thus, in Chapter 2 we evalua t ed 

c urr en t rail passenger operations to determine Amtrak 's s uc ces s in con tributing 

to th <il f ul fillmen t of national tra nsport goa l s, pay ing speC'ial attpntion to the soc ial 

goals st r essed in the legislation. In Chapter 3 we offered an opt imistic pr o-

jection of Amtrak's 1990 ope r a tions , a~d evaluated its future abi l i ty to fulfill 

national transport goals. In both ana lyses we wer e una ble to i denti fy benefit s 

large enough to justify the size of curr e nt and projected s ubsidies. 

It is. of co urse , possible to a r gue th a t t.Je did not paint a bleak eno ugh pic ture 

of t he f uture tra nsport a tion envi r onment. I f we we r e t o comp l etely e~ha u st our 

supoly of oil , the f utur e availability of otde r modps mi ght v:=lni~h . \\1~ might 

c l aim that a n a ll-e l ec tri c tr a in sys t em is th e only possibl e mode of int e r c i ty 

passenger tr a nsportation in 1990 . Such an approach, however, was ill-s uited to the 

ta s k before us. \<le a tt empted to evaluate Amtrak's rol e in the foreseeab l C' fu ture, 

expect ing that kn own a nd undiscover ed pe trol eum r ese rves are s u fficient to postpone 

the "da y we run out of o il" fo r some time. Although it i s fashionabl C' to crit ic ize 

t echnological 50 111ti ons t o imp endi ng crises . we mus t f ir st demons trate thnt there 

are no technologica l solut ions to the ene r gy needs of th e non- rail moclC's hcfClrC' 

co nst ruc ting a scena rio in whi c h rail i s the onl y possible ( a r m of jlltcrcit y 

passcr:ge r transport. This WE' ca nnot do . Time may be running llllt. hut there is 

st ill s ufficient t ime for tech no l ogica l innov~t i o n s t o be develo ped a nd imolcmc~ted. 

The r e fo re , it i s much to o soo n to forf>cast t.Jltil co n f i ,lcncc a t.Jo rJ d \.J itho ul:' ca r s o r 

planes. He have exami ned exis ting tr."l nsport modes o pe 'a ting with cu rr ent tech­

nology . Najor t echno logical c hang,cs , Stic h as magnctic I) r opu l s ion ve hicl es , 
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represent entirely new modes of intercity transport. Although some of these 

futuristic des igns share characteristics with current rail passenge r service , 

they require their own infrastructure and vehicles. These may eventua lly replace 

train s , but i t is not necessary to prese rve the current system for the day when 

these new modes become available. 

1n spite of the unimpressive findings described by Chapters 2 and 3, we do 

no t argue that the Amtrak experiment should be terminated . Certal~ly, the North­

eas t Corridor represents an area where Amtrak can provide socially useful service 

with a relatively low subsidy per passenger-mi le. In fact, Metroliner s~rvices 

have covered direct operating expenses in the past. Complete abandonment of inter­

city passenger rail is not the issue. The questions to address are : 

(1) Can this system be restructured in order to tnak~ a meaningful 

contribution to national transport goals and objectives? 

(2) How much of the existing system should be preserv ed? 

(3) How large and how long a commitment is the country willing to make 

to the Amtrak experiment? 

INAPPROPRIATE COMPARISONS TO FOREIGN EXPERIENCE 

A major difficulty with the current Amtrak system is that it was constructed 

to preserve a national rail pasr~nger system. Th e supporters of this approach 

often cite the relatively successful intercity rail passenger ~ystems of Europe 

and Japan. Although most foreign passenger tr ~ ~n networks now operate a t a defifit, 

the deficit per passenger-mil e for their services is much s mall e r than Am~rak's, 

and the social benefits seem much larger. Major portions of European and Japanese 

systems are elec trified, and, as we have shown , energy and environmental benefi t s 
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are greate r fo r elect r ified serv i ce . However~ comparisons with European and 

J apanese experiences are inappropriate because t hei r t r ansport e nvironments differ 

so Sign ificantly f r om our own as to r end e r compa r isons meaningless . Hajor difft!r -

ences include the following: 

1. On-line population densities in Europe and Japan are much greate r 

than in t he U.S . Long-distance trains in Europe connect a series of short-distance 

corridor s . but unlike the U. S. network. the corridors a r e ad jacent.ll Amtrak 

tr a in s must travel long distances through sparsely populated t er ritory , whereas 

mo s t European trains do not. Only the Northeast Corridor has on-line population 

densities comparable to major West European and Japanese r.outes. 

2. Travel habits a r e different fo r Europeans a nd Japanese . For 

sp.ve r al decades, the overwhelming majority of Ame ricans have r elied on private 

transportation. Only when a public mode. s uch as air, offers benef its great 

enough to offse t the Ame rican prefe r ence for the privacy of the auto . will there 

be a la r ge demand for common ca rrie r transportation. Most Americans do not use 

public transi t for l ocal and commutat ion trips even when it i s a vailable . The a uto 

has l a rgely determined our residential living patterns. Decent ralization of tl'e 

urban population has no t only caused people to move f urthe r out into t he s uburban 

rin gs . but has also allowed them t o disperse f rom the transportat ion spokes tha t 

radiate out f rom the Centr~l Business Dis tric t s . 

3 . The phenomenon that we have witnessed in the U. S. i.s no\o! happe n ing 

in \.J'estern Eur ope and Japan. Rising r eal incomes hav e allowed people to 

dese rt mo s s tr.1nsi t and int rc ity publ i c tr.,ns por t moo ps . Thi s: .... oc' ~ ' lIrrin ~ in 

Europe and Japa ll dl!sp itc g:l::>o } in C' pric~'s thr!' .- t o fo ur I inh' ::j h i :..! :,. -I , h;1:1 ill li,, ' 

one that many tr.,vp l (' rs fi nd C"asy t o h n "':lk. 
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4 . Public promotional and s ubsidization policies overseas have not 

favored th~ ai r and highway modes a t the expense of thei r nationali zed r ai l 

systems. This is beginning to change as governments respond to the ir publics' 

demand fo r improved in t e r city highway systems. 

S. In s umma r y, the European and Japanese transport environmen t s a r e 

charac terized by : shor t e r travel distances between majo r urban centers, higher 

per-pass enger-mile air fa r es , much higher gasoline prices, a less developed high­

way ne twork, a nd a rail sys t err. which is dedicated more to passenger than t o freight 

services. In s uch an environment, passenger r ail s hould f lour ish . What is s ur­

prising is that foreign ra i l passenger systems are also losing riders and exper­

ienc ing rising deficits. 

Foreign experience, there fore, is not grea tly relevant t o the evaluation of 

Am trak . 

RESPONSE TO DEFENOERS OF THE EXISTING AMTRAK SYSTEM 

The analyses in Chapters 2 and 3 s ugges t that external benefi t s of Amtrak 

are no t important enough to justify large s ubsidies . A basic re-thtnking of the 

Amtrak ex per i ment is in order. The sys t em, as currently des i gned and operated, is 

s truc tured s o as to a lmos t gua r a ntee ma jor losses and minima l social benefits. 

It is th e present route system that needs to be changed. This requir es that 

Amtrak ~bando n th e pos ition th a t it fulfill the na tiona l transport goa l of 

maximizing accesEibility on a nationwide basis . 

Befo r e presenting guidelines for rout e r es tructuring , we will firs t addres s 

the argume nts of those who s upport th e present Amtrak route sys t em or an expanded 

version of Amtrak. 

1. Amtrak is legally mandat ed to be a na tional sys t em . This is true. 

Ma jor changes in th e Amtrak law would be r equir ed to bring about a more eff ­

ective sys t em. However, Congress has not been opposed to changin g th e Amtrak 
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legislation. Citing current l aw is an inadequate defense for offering long­

distance train services . The l egally constituted system has faile': to meet the 

major goal s set fo r it by th e Congress . The conflicts in the leg,islation must 

be resol~ed. The Co rpora tion should be provided with a more consistent set of 

objectives. 

2 . Rural and l es ~ populated areas will lose all train services. Again, 

thi s is true. It is also true that small towns are without subways, i nte rnational 

airports, or for tha t matter, hospitals that can perform heart transplant operations. 

If s uf ficient demand for a service does not exist, then th e service should not 

be offered, unless the social be~efits are large enough to justify subsidization. 

As we have seen, social benefits from Amtrak are virtually non-exis t ent in rural areas. 

Further, few small communities will be cut off from the outside world if the one 

daily Amtrak train no longer stops ther e . These places are all served by bus and 

highways . Mos t are near major airports. Amtrak long-distance trains do not connect 

small, on-line cities with most of the places that travelers wish to reach . 

The loss of Amtrak service might result in improved ove rall accessibility. 

As the large air carriers abandoned smaller cities, commuter and air taxi services 

r eplaced them, offering services more appropriate to the needs of smal ler communi­

t ies . Bus operators, who currently do not wish to compe t e with heavily s ub s idized 

ra i l, might improve their market offerings if s ufficient demand exists . 

3. Although long-di s tance trains do not presently genera te soc ial savings, 

we should continue to operate them because they may be needed in the f uture. We 

s hould preserve the exis ting rail p.1ssenger infras tructure . It may be true tha t 

rail may become the "mode of last resort" for intercity trips. However, the 

success i on of calamities required for this to come to pass does not appear imminent. 

The re is little need to preserve the service today because it may be needed in the 

distant future . Th e rights -of- way used by Amtrak will not disappear. They are in 

continuous use by freight tra ins. Railway s tations might be preserved as museums 
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(as has been done in several cities) or converted to other uses . The passenger 

trains themselves could be mothballed or (as will be suggested below) employed 

whe r e they might be more efficiently utilized . 

4 . Peop l e s hould have maximum choice among the alternative modes to meet 

th e ir l egi timate travel needs. This a r gument fai l s to recognize ,that choices 

a r e s ubject to r esour ce cons traints . Our wants a lways exceed the resources 

available t o 111e~ t them. The transporc services tha t trave l e r s s upport will be 

p rovided ~ those no t chosen will be eliminated. This is fundamental to economic 

efficiency. 

PROPOSALS FOR RESTRUCTURI NG THE AMTRAK ROUTE NETI,ORK 

Even und e r the mos t favorable ass umptions, it appear s di ffic ult to 

defend Amtrak as a good public inves tment. If Congress r emains committed to 

i nt e r ci t y r a il passenge r service, efforts are needed to make tha t se r ~ice more 

cos t- e f fect ive tha n it is today . The propos als outlined below a r e offe r ed as 

a means of reducing the def icit and makin g Amtrak more efficient. 

1. Reduce o r elimina t e long-dis t a nc e passenger train service ~ price 

rema ining se r vi ces a t cos t. The numb er of Amtrak r outes could be r edu ced 

and train services on remaining rout es could be prov ided a t l ess frequent 

inte rval s , lowering the expense of operating Amtrak . For the services tha t 

remain. a bsent compelling ~;ocial r easons f or off e ring long-di s t a nce service at 

.Less tha n full cos t s , thos e who c hoose to use passenge r trains should pay 

t he cos t of the r esources they consume . Of course , the a r gument tha t users 

should pay the cos t s of the r esou rces expend ed in providing se rv ices hold s 

for all transport modes. Aft e r a ll, it is the use r s who benefit mos t 

di r ec tl y f ro~ the services they consume . 

In the vaca tion or r ec rea tion ma rke t which l ong-hau l Amtr:lk trains now 

se rv e~ it i s possible tha t a reduction in service fr e quency , pe rhap s to a· 

tr i - weekly ba s i s , would not r ed uce ride r s hip signifJ.cnntly. Service cou ld he 
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offered to travelers who~e primary concern is not tr:w el time ;md co!=: t, hut ,,'ht') 

wi sh to "ride the r ails" to see the scenery or inoul p,e in nnst~ l$!i.n . Onp of\rinn 

would be to prov ide s uch service on a "crui se-type" h.:tsi s in ('onill1uotion \.·; .. It 

travel agenc ies. A train could IIs::lilli weekly or tw ice rt mon th "- 0 m:", ('~ this 

demand. Crui se-type service could include first-class accomod;ttiClns , with 

l ounge , d om~, and full dining cars . If the r e is grp~t dem~nd for rAil 

(: ru ises , mo r e sec t ions could be added. However, the full cost n f r e~Ollrcp. !=: \1 <:'I"' rl. 

in providing cruise se rvice should be covered through the f~re bnx. 

2. Re-examine short-distance markets. The Northpast Corri~nr is thp 

a rea where Amtrak zerv ice is most logically justified. Due to a p.:t rticu] ;:t r 

set of circumstances--includlng high population density a no the r e l a tive 

sa turation of tht> ... i":,,.ays and highways-·-rail passenger service provides 

a reasonably conpetitive alternative to air a nd highway travel. Tn 

addition, Amtrak has the advantage of superior access to dnwntolm .:t r e~s. Th~ 

Northeast Corrido r has dedica t ed high-quality track for Amtr~k services, allowin~ 

high-speed passenger transportation without affecting rail f r eight service . 

It may be th~ t this set of circumstance,:; exisr.s in otr ... r rnrrinnrl" 

and th~t Amtrak could shift equipment to such m~rkets to provide more frpotlpnt 

service. Mnny relatively proximllte city-pairs now T~ceive in::ldeq ll rt r e ;1 nrt 

unattractive service. These include not only City-pairs on short ~istrtnre 

routEs, but also many ci ty-pair s within Amtrak long-distanre routes th~ t 

receive infrequent a nd poorly scheduled service . Frequent servi.ce hprMPrn 

these cities could make the rllil option s ubstant ially more attractive . Eieht 

or more daily round trips between cities 100-30e miles apnrt cOt1ln hI'!: Oflf'r ;~trrl 

on schedules that match travelers' preferred dep:trtur.e a nn nrrivnl timps . Ton 

of ten, po tential riders cannot choose rail becaus e the infrequent se rvi ce nnt> ~ 

not match these temporal needs . Frequent, s hort-distanr.e trc-in se rvi.c:e c011 1d 

enable Amtr;ak t o gatn market identification , as has bppn achieved in the 

Northeast Corridor. This would privide a val id experiment of th p.. vL1bi 1 i ty 
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of i n t e r city pass enge r r ai l. Rai l would be compet ing i n t hose marke t s wher e 

i t i s no t a t a seve r e compe titive disadvan t age wi th ai r trave l. 

Dec i s ions abou t r a i l pas s enger se rvi~e s hould be made conside r ing i nt e r­

na t i ona l r e la t i ons h i ? s wlth compe tit i ve modes o f trave l. Recen t c ha nges in 

~Jir li nc r egul a tion. pe r mitting gr ea t er cl..; .npetitic Il, appear s t o have l e d to 

maj ur inc r eases i n a ir pa s senge r demand and t o hi gher company pro f its . Despite 

r i s i ng ve hic l e and ope r a ting costs , auto usage continues to increase, a nd 

th e f l e xi bility thi s mode prov i de s likely will permit "t to maintain its 

ma j ~ r s ha r e o f t he 3hort-distance , intercity passenger market. In t ercity bus es 

have cos t advanta ges in less dense markets, plus flexibility ::':ld schedul i ng 

advanta ges . In each instance where short-houl Amtrak service is an o? tion, 

ca r eful ma rke ting s tudies sh0uld be made that tak~ other modes into account 

be f or e choosing the particular cities for service. It may well be that 

intercity bus services or short-haul air services provide a superior opt i on. 

The appropriate fare for short-distance trains will vary from market 

t o mar ke t depending on the cost of provid i ng servicp and the existence of 

measura ble social benefits. When such benefits can be identified and 

a ppropriat e ly valued, subsidies might be justified. However, the same rule 

shou l d apply to those servic~s as to long-distance trains--tluse or lose it." 

If a combination of fares and ser': ices cannot be found to attract enough 

riders, the trains should not be operated. 

Equipment designed for long-haul pas senger service may not be suitable 

for s hort-ha ul trains . Sleepers and dining COl!" S might not be usable a t all, 

and othe r cars might have to be reconfigured to allow highe r seating dens ities . 

In ~ddition t inc r ea sed frequency of pas s enger trains might cause capacity 

problems on e xis ting track facilities in some market s . The probl ems of joint 

us e of track by passenger and freight trains must be overcome i f s hort-haul services 

a re to e xpa nd. 
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3. Improve passenger collection and distribution. Because rail lacks 

the flexibility of the highway modes, terminal facilities are quite distant 

for many potential users. Frequent rail service may allow the operation of 

minibuses, which for an appropriate charge could pick up and discharge 

travelers residing outside the CBD. Such service could be included in the 

rail fare a nd the minibuses could operate on a regular schedule. Frequent 

train dep~rtures and arrivals would minimize minibus idle time. 

I _ can be argued that the restructuring proposal~ suggested will result 

in the balkanization of Amtrak. This is true. Many short-distance, city-

pair trains would be isolated from the rest of the netlofork. However, there is no 

reason why all Amtrak services should be interconnected. The changes suggested 

would test the viability of intercity, rail-passenger service in the last 

quarter of the twentieth century. If the experiment is to be a fair test of 

rail potential, it must be carried out in markets where Amtrak can compete 

effectively. 

CONCLUSION 

Amtrak as originally designed seems to have been doomed to fail from 

the outset. It has simply been too expensive in its original configuration 

for the service provided. In particular, long- haul trains make little sense 

except for limited amounts of recreational travel, and recreational users should 

pay the costs they entail. The only major difference between past and present 

rail operations since the coming of Amtrak is that subsidies are now covered 

by the government, rather than by the privately-owned railroads. Government 

has learned what the railroads have known for m.:lOY years: a complete network 

of intercity rail passenger services cannot be operated in the U.S. on a 

for-profit basis. Northeast Corridor services are another matter. Given 

mounting Amtrak deficits, it appears ~bcut time that route elimination and 

restructuring changes take place. 
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II For example, Stuttgart-F~ankfurt ; Frankfurt-Koln; Koln-Dusseldorf, etc. Only 
in the NEe where Boston-N.Y . and N.Y.-Washington are connected do we have a 
situation truly comparable to most European routes. 

~/ The DRG&W c hose not to join Amtrak because it feared that passe~ger trains 
migbt interfere with its scheduled freight services. The DRG&W right-of-way 
runs through spec t acular Rocky Mountain scenery in Colorado and Utah. Many 
Amtrak riders disembark 1n Denver and take the DRG&W's ~wn passenger train to 
see the sights. 
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