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ABSTRACT
THE ROLE OF FEDERAL GOVERNMENT IN FOSTLERING
TECHNOLOGICAL CHANGE IN PUBLIC TRANSPORTATION:

A CASE STUDY OF TRANSBUS

by

Bizhan Azad

The purpose of this research was to study a case of federal government-
initiated technology innovation, namely, the Transbus, and then try to
answer several emerging cuestions concerning the role of federal government
in fostering technological change. 1In 1971, the Urban Mass Tramsportation
of the U.S. Department of Transportation began developing specifications
for Transbus-~-a bus that would standardize vehicle design in the United
States. Eight years later in September 1979, a panel under the auspices of
the National Research Council reported to the secretary of Transportation
that this program had been unsuccessful, and that the piecemeal actions by
the federal government agencies in initiating technological innovation in
the transit industry were a major reasons for the failure. Transbus was
analyzed from the political/administrative as well as the technical perspec-
tive. It was discovered that motivation for Transbus was originated from
several interacting interests, policies, and other factors, including
General Motors Corporation's efforts to market its RTS bus, the antitrust/
monopoly policies of the Department of Justice, and the competitive bidding
requirements imposed on rolling stock acquired by federal financial assis-
tance. Initially, a standardized design bus was intended, and the specifi-
cations were formulated according to the 1967 National Academy of Engineer-
ing study on design of new buses. This plan also included a pre-production
procurement of 300 Transbuses. Later this plan was abandoned mainly due to
a change of outlock in federal policy, i.e., less direct federal involvement
in commerical development of transit technology. Instead, a procurement
plan was formulated on the basis of existing bus technology for "Advanced
Design Buses."

While the issue of mainstreaming the elderly and handicapped gained
momentum, i.e., a significant amount of judicial, Congressional, and execu-
tive pressure for prompt action, the Transbus was revived as a means of
achieving the above objectives via public mass transit. The introduction
of the Transbus into transit operations was planned though the new plan did
not entail the original pre-production procurement. This policy failed in
the end, because of refusal of the manufacturers to bid for production of
Transbus. The manufacturers' reasons for not bidding on Transbus were
based on commercial "unfeasibility" of the related subsystem components and
"stringent" warranty requirements corresponding to these components.

After analyzing the Transbus in the general technology push/technology
pull framework, it was concluded that within the current domain of federal
government authority, i.e., funding the development of technology, carrying



>
out the demonstration of technology, and promulgating regulatory standards,
the effectiveness of government's actions in deploying the technology is
very limited and at best nominmal. It was recommended that a more incentive-
oriented approach be taken towards the commercial development of technology,
and programs be carried out in more direct cooperation with the transit
operators and the manufacturers/suppliers. Also, the technological systems
which are to be deployed have to be consistent with the technology base
and its structure of transit industry.

Thesis Supervisor: Michael D. Mever

Title: Assistant Professor
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CHAPTER ONE

INTRODUCTION

1.1 INTRODUCTION

In 1971, the Urban Mass Transportation Administration (UMTA) of the
U.S. Department of Transportation (DOT) began developing specifications for
the Transbus——a bus that would standardize vehicle design in the United
States.l Eight years later, in September, 1979, a panel under auspices of
the National Research Council reported to the Secretary of Transportation
‘that this program had been unsuccessful, and that the piecemeal actions by
the federal government agencies, at initiating technological innovation in
the transit industry; were a major reason for the failure.2 What happened
in the eight years between the development of the.design specifications and
the formal statement of failure? What lessons could be learned about the
role that government can play in fostering technological innovation in the
private or public sector? What statements can be made about the relation-
ship between technoiogy and policy as evidenced in this case? It is the
purpose of this research to examine each of these questions in detail, and
to comment on the dynamics between the public and private sectors as they
relate to innovation and its diffusionm.

This chapter will give a brief overview of the events preceding the
federal government involvement in mass transportation. In order to set the
context, the evolution of bus technology and the bus market in the U.S. will
be described. The changes in the operating environment of the transit
industry will be discussed as they had a major impact on the development of
national transportation policy and on subsequent federal decisions to become

actively involved in the development of transit technology. The methodology
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used in this research is described in the last section of this chapter.

Chapter two will describe in greater detail the events surrounding the
Transbus program. This would in effect be a case study of a federal
government initiated technology innovation.

Chapter three will analyze the decision, and policies which formed the
Transbus program. The analysis wiil address political, economic, and tech-
nical issues as regards the Transbus program. Specific attention will be
given to the impact of government actions. the influence held by the bus
manufacturer(s), and the importance of particular interest groups, such as
the elderly/handicapped, as determinants of policies and outcomes.

Chapter four will examine a general framework on the role of federal
government in development and deployment of technology, i.e., initiating
technological innovation. The framework will be used as a reference to
critique the Transbus program.

Chapter five will present several conclusions and recommendations
which are to be observed in future formulation and implementation of such

technology innovation programs as the Transbus.

1.2 EVOLUTION OF BUS TECHNOLOGY IN THE U.S.: OMNIBUS TO TRANSBUS

In order to put the events surrounding the Transbus into perspective,
it is first necessary to understand the evolution of bus technology in the
U.5. and the market forces that were heavily invluencing federal transit
policy. The changes in transit technology, beginning with the introduction
of public transportation in the United States, will be described below.

The omnibus and the horsecar were among the first transit vehicles used
on a large scale in the U.S., which made their debut appearances in New

York City during early 1830's and 1840's.Y The major characteristics of



=11~

the early mass transit service included limited vehicle capacity, low speeds,
and passenger discomfort on poor road surfaces.4 In the late 1860's and
early 1870's, the use of the cable car was the first major departure from
this conventional technology. Among the pioneering cities using the cable
car were Chicago and San Francisco. The innovative aspects of the cable
car were its grip system, and the constantly moving cable undermeath the
road surface.5 Although this meant that vehicles could be run at shorter
headways and significantly lower operating costs {than horsecars), the
(initial) capital costs were guite high, close to $100,000 per route—mile.6
These high captial costs made it extremely unattractive to the smaller
transit companies serving less densely populated areas. The advent of
commercial operation of the electric streetcar (henceforth streetcar), the
next in line of transit innovations, was in the 1880's. At the beginning,
the design of the streetcar consisted of a horsecar with an appended elec-
tric motor. During the following decade the technology was improved and
along with this improvement came greater usage of streetcars in transit
operations. Bythe mid 1890's, there were almost 1,200 milesof electrified
street railway in the country.7

The streetcar was more attractive than its competitors, the capital
costs were lower than the cable car, the operating costs were lower than the
horsecar, and the average speed could reach 10 mph.8 Although the capital
costs of the streetcar were lower than the cable car, they still represented
a significant increase in the financing requirement. So much so that, a
large number of smaller transit companies were forced to merge with the
larger ones in order to reduce the financial burden.9 The experimentation
with streetcar went as far back as 1850's, and there probably were other

reasons for its phenomenal development/diffusion beyond the above advan-
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tages. For instance, an epidemic in 1872 caused the deaths of a great
number of horses used by the transit companies which created severe opera-
tional problems.lO In some cities as much as half of the horsecar and
omnibus fleets were out of operation for a long period of time. The pros-
pects for such epidemic re-occurring could have been one of the motivating
forces for finding a new mass transit technology. Whatever the reasons for
the adoption of the streetcar, its success in the 19th century is only
comparable to that of its successor, the motorbus in the following century.

STREETCAR TO MOTORBUS

The basic technology of the streetcar remained unchanged until the
early 1930's when a new type of streetcar, called PCC, was deve10ped.ll
The PCC (Electric Railway Presidents Conference Committee) car was the
result of a co-ordinated effort by the operators and manufacturers to re-
vive the much neglected streetcar technology, and to reverse the trend of
its decline.12 This effort, however, was unsuccessful for several reasons,
most important of which was the increased competition from the motorbus
(henceforth bus). That the bus has won this competition is well illustra-
ted in Table 1.1 and Figure 1.1 which show that from 1925 to 1975 the share
of bus rides as a percentage of total mass transit rides has grown from
9% to 72% (total patronage less than halved from 16.7 billion to 7.0 bil-
lion). 13

The bus operations in the U.S. first began in New York City in 1905
when the Fifth Avenue Coach Company replaced some of its omnibuses with
{(double deck) buses imported from England.14 The early buses suffered
from a major problem associated with most new technology, namely,

unreliability. By the 1920's, however, the bus technology had improved

a great deal. The major improved feature of this generation of buses was
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the lower step which provided easier access.15 The subsequent technologi-
cal improvements came with the use of light alloys in body construction
which permitted the size of the bus to be increased.l6 Another major change

17

occured when the diesel engine was introduced into the bus design. The

major advantage of using the diesel engine was the resulting lower cperating
costs due to higher efficiency and lower fuel costs.l8 All of these inno-
vations represented improvements in subsystem components, and were making
the bus a much more desirable means of providing service than could be
provided with the streetcar mass transit technology. Still other advantages
of bus were low initial costs and high operational flexibility compared to
fixed right-of-way rapid t]:all'lsit.l9 It should be noted that any fixed right-
of-way transit bears a highef fixed costs burden than bus transit mainly
due to‘higher route maintenance costs of the former.20

In addition to inherent advantages of bus over streetcar there were
other forces behind the promotion of bus as a means of providing transit
service. For instance, it has been argued that the "rise" of the bus was
because of the entry of General Motors Corporation (GMC) into the bus
market.Zl Further, it has been claimed that if it were not for aggressive
marketing strategies of GMC and a number of other companies to promote the
bus during the earlier period of this century, the transit industry would
have collapsed sooner than it did (late 1950's, and early 1960'3).2'2 In
order to familiarize the reader with the events surrounding these arguments,
a short account of the events will be given balow.

In 1925, GMC acquired control over the Yellow Cab Manufacturing
Company (YCMC), which at the time was the largest manufacturer of buses in

23

the United States. At the time of the initial take-over there were four

other major bus manufacturing companies in the U.S. market--Twin Coach,
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Division.24 By the 1950's, the market share of the GMC alone had increased

to almost 80%.25

The dominance of the bus market by GMC is stili true
today, but to a lesser extent. In 1965, as a result of a suit filed by the
Department of Justice (DOJ) under the antitrust laws, GMC had signed a
consent decree which bound it to sell bus component parts to other manufac-— .
turers at its interdivisional prices until 1975.26

The above suit was filed and finalized in 1965, although the DOJ and

several Congressional Committees had been conducting investigations into

7

X
LN

practite; of GMC in the bus market as far back as 1947.2 For example, in
1949, GMC, as co-defendents with National City Lines, Inc. (NCL) in an anti-
trust suit filed by the DOJ, was ordered to divest from NCL, and thus dis-
engaging herself from monopoly operations.28 In 1936, NCL was organized as
a holding company (a company which owns sufficient stock in certain com-
panies to have effective control of them) to acquire and operate local tran-
sit companies.29 In 1938, NCL "conceived the idea of purchasing transporta-
tion systems in cities where street cars were no longer practicable and
supplanting the latter with passenger buses."30 Indeed, as of April 9,

i GMC's involvement

1947, NCL owned and operated 46 companies in 45 states.
in the process had been in the form of a long-term contract. In exchange
for liberal financing from GMC, NCL would purchase (85%) of its buses from

GMC! 32

NCL had in effect offered a portion of its stock to GMC in exchange
for $3,000,000.33 The deal, however, entailed the above purchasing arrange-
ment, allegedly because the NCL's offer for its stock was above the market
value.34 It is obvious that, these arrangements were conducive to adoption
of bus as the major transit vehicle, and further the rise of the GM(C's mar-

ket share. Even after the divestment GMC continued to have the lion's share

of the market, though, GMC's strategies in promoting the bus was not limited
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to the above.

From the beginning, GMC had embarked on a calculated strategy for mar—
keting its buses. For example, in 1932, GMC had acquired two transit
companies in the cities of Kalamazoo (Michigan), and Saingow (Ohio), and then
converted their streetcar systems into buses, thereby it had demonstrated
the operational feasibility and economic advantages of buses.35 Another
GMC policy was to offer financial incentives to operators for purchase of
its buses.36 This was particularly important to the transit companies,
since'they usually operated on low profit margins. For instance, if a com-
pany were offered GMC's product which it could take (say) seven years to
pay and a competitor's product that it could take four years to pay (with
equal interest and product quality), it would obviously opt for GMC's pro-
duct. Other factors contributing to GMC's preeminent position in the market
included: establishment of a Tramsportation Engineering Team responsible
for dissemination of information, and demonstration of buses to operators;
the reputation and credibility of GMC so that there was little fear of
bankruptey and lack of spare parts; the tendency of transit companies to
standardize their equipment from one manufacturer, for easier operation and

maintenance; and GMC's power in terms of "differential pricing,"”

selling
components to competitors at higher prices than to its internal division.s.3
In summary, one of the major causes of the streetcar's downfall was the
introduction into market of a new technology that required far less initial
capital, and was very flexible from an operational point of view. The adop-
tion, aﬁd diffusion of this new technology was further catalyzed by the
active promotion (and perhaps illegal monopolistic strategies) of the major

provider of that technology, i.e., GMC.

The dominance of GMC in the market is reflected in the pattern of bus
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innovations since the 1920's., For instance, those improvements in subsystem
technology described earlier and a variety of others were initiated by GMC.
It should also be observed that no new manufacturer has entered the bus
market since 1946 (except American Motors General, in 1971), and the number

38 On the other hand,

of suppliers in the market has decreased since 1925,
the volume of sales in this market has been stable and limited to under
five thousand units per year (except the immediate post-World War II years),
which is illustrated in Table 1.2.39 Therefore, one may conclude that the
small volume of sales, or in other words relatively low demand for buses
has contributed to reduction in the number of competitors. Further, the
market leader, i.e., GMC, has also had effective control over innovations
in bus technology. Indeed, the most recent changes in the bus technology,
namely, introduction of the "New Look'" bus in 1959, and "RTS-2" bus in

40

1975, have both been initiated by GMC. Also Figure 1.2 shows the product

life cyecles for both streetcars and buses.

1.3 CHANGE IN THE TRANSIT INDUSTRY: OPERATING ENVIRONMENT

In order to better understnad the government's decision to become
actively involved in the development and deployment of transit technology,
one must understand the operating environment of transit industry. It is
also important to understand what factors contributed to the present
situation.

Since the late 1920's, ridership trend in the transit industry has
been on the delcine except for the World War II period. The various
periods, however, have been distinguished according to ridership trend as
follows: 4initial rapid growth (1900-1919); stabilization (1920-1939); war

induced growth (1940-45); and length decline (1946—1976).41 It is important
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to understand not only the causes behind the decline in ridership which were
dependent on service levels but also the factors which contributed to the
transit industry's decline independent of service provisions. These causes
or factors may be divided into three categories: individual choice; transit
industry responsibility; and government-corporate policies.

The element of individual choice has undoubtedly caused decline in
transit patronage. The relative comfort of the automobile, the decline in
real prices of the automobile, and the relatively cheap fuel costs (up to
the 1970's) have in combination made transit not a very attractive form of
transportation.42 Figures 1.3 and 1.4 show the transit ridership and
the increase in private automobile ownership trends throughout this century.
One may conclude from the comparision of Figures 1.3 and 1.4 that the auto-
mobile has played a key role in decline of the transit.

This is not to say that the transit industry has been responsive to
the needs of the public and is only the inevitable victim of competition.
Indeed, traditionally the transit companies have been very operations
oriented.43 They have until recently paid 1little attention to service
attributes which might make transit more attractive, such as marketing of
service, fare elasticity of various passengers, ride quality, aesthetic
appeal, etc. Moreover, they have been apprehensive of new technologies, and
except for the PCC car, the U.S. transit industry has lacked timely innova-
tions thus contributing to its uncompetitiveness, compared to the technolo-
glcal breakthroughs in other modes of transportation.

Government-corporate policies have indirectly accelerated the decline
of the transit industry in a number of ways. First and most prominent item
.has been government subsidy to highway construction starting in the 1910's

and continuing in a more regular and planned manner to in the 1950's to the
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present time.44 Second, and probably less visible item has been the post
World War II policy toward housing. After World War II, the federal govern-
ment engaged in federally insured home mortgage programs which were aimed
partly to induce construction (jobs), and more specifically to allow as many
citizens to own their homes.45 In order to attain their cbjectives of "the

L]

good life," and maximize the security of the loans, lenders favored a safe

investments in single family homes, relatively far away from lower-class,
racial minority areas.46 Therefore, the trend toward suburban living, which
is difficult, and expensive to serve by conventional transit, was a dramatic
factor in transit ridership decline.

Another one of the government's policies having a severe impact on
transit service providers, was the forced divesture of a large number of
utility companies from their transit operations. In the early 1930's, due
to Congressional concern, the Federal Trade Commission conducted study of
structural and financial arrangements of power, gas, and oil operations.47
This study estimated that power holding companies directly controlled tran-
sit operations serving 878.9 million revenue passengers in 1931, i.e., about
10%Z of the nationwide total.48 Further, 171 transit companies representing
cne-fourth of the total were indirectly controlled by interlocking director-
ates among some dozen power trusts.49 Subsequent to this investigation,
the Public Utility Company Act of 1935 was passed by the U.S. Congress.so
The key provision of the act from transit point of view stated that, "after
January 1, 1938, each registered holding company...[must] limit operations
to a single integrated public utility system."51 As a consequence of this
Act, most holding companies divested themselves from thelr transit opera-

tions, which were in most cases cross-subsidized from other operations.

Due to already leveraged position of the local transit companies, the dives-
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tiure weakened their market position even further (i.e., inability to raise
capital). It may be noted that, apparently NCL was organized to utilize the
opportunity created by this divestiture, although it was unsuccessful.

By the late 1950's, most transit companies had either collapsed or were
on the verge of finmancial collapse.52 Their financial difficulties were
caused by their inability to run the systems out of the revenue obtained
from the fare box, the political infeasibility of rising the fares, and
providing service with rolling stock having an average age of almost 18 to
20 years.53 Therefore, the public ownership of the transit industry was
almost inevitable. By the early 1960's, most transit operations had became
either part of municipalities or taken over by the local (state) govern-
ments.Szl Moreover, in the next two decades the federal government became
more-invelved—in-publie transpartation policy making, ﬁecause of this
forced ownership, and specifically, due to the extent of the transit probi
lems which these localities had inherited from their private owners. The
advent of federal involvement was in 1961, when Section 701 of the 1954

Housing Act was amended to pr :w.le assistance to transit agencies for acqui-

sition of rolling stock, and for remedial purposes.

1.4 DIRECT FEDERAL INVOLVEMENT IN URBAN MASS TRANSPORTATION:

UMT ACT OF 1964

The Section 701 amendments marked for the first time the recognition on
the part of federal government the role of public transportation in develop-
ment, revitalization, and improvement of cities. These amendments, however,
were passed mainly to deal with emergency rolling stock requirements of
some troubled transit operators, and thus only provided limited funding.

The Urban Mass Transportation Act of 1964 made a more serious commit-
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ment to assisting the urban transportation services of the nation. Two
sections, i.e., Sections 3 and 6, are of most interest to this study. Sec-
tion 3 authorizes the responsible executive agency to make capital grants
(from authorized funds) to transit agencies for capital improvement pur~
poses.55 That is, using funds for acquisition of rolling stock, related
transit equipment, and construction of transit facilities. On the other
hand, Section 6 provides for funding and direction of the research develop-
ment, and demonstration programs.56 The objective of latter activities
are, "to assist in the reduction of urban transportation needs, the improve-
ment of mass transportation service, or the contribution of such service
toward meeting total urban transportation needs at minimum costs."57
One of the programs undertaken by UMTA under the authority of Section 6
was the Transbus program. UMTA officials wanted to develop a new state-of-
the-art transit bus which would then be procured by the transit agencies

with Section 3 funds. How the Transbus program was formulated and then

implemented is the topic of Chapter 2.

1.5 SUMMARY AND METHODOLOGY

This chapter presented a brief overview of the evolution of bus techno-
logy, and bus market system since the beginning of this century. The evi-
dence suggested that, bus replaced streetcar as the major transit vehicle
beginning in the 1920's. This substitution was partly due to inherent
advantages of the bus over the streetcar, i.e., low initial costs, high
operational flexibility, lower maintenance costs, etc. Another reason for
the substitution of the streetcar by the bus was effective, and aggressive
marketing strategies of the bus manufacturers, especially GMC. Since her

entry into the transit bus market, GMC has gradually increased her share of
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the market so that in the 1950's she dominated almost 857 of the market.
Further, major design changes in the bus technology have been initiated by
GMC. The most recent example of these changes in bus technology are the

"New Look" bus, and the '"RTS5-2" bus. It may, however, be noted that these
changes have been in the subsystem components of the bus, and the basic
design of buses has remained unchanged since World War II. It is worth
noting that there may have been a shift in focus of the latter design changes
from earlier functional improvements to current aesthetic/quality improve-
ments. Among other objectives this is supposed to increase transit
patronage by making buses more comparable to automobiles.

The trend in market domination, and the sources of design changes
suggest that corporate policies and strategies of the major producer of
buses, i.e., GMC, have played a major role in shaping the schedule and out-
come of technological changes in bus design. Another factor which undoubted-
ly has affected the direction of technological changes in the buses is re-
lated to the characteristics of the transit industry. Transit operators
have traditionally been operations oriented, and in most cases apprehensive
of technological changes. Some observers have contributed this attitude to
the monopoly characteristic of this industry since its inception. Whatever
the reasons, it may safely be said that, the transit industry has a low
technology base, and is organizationally unreceptive to inmovative efforts.
The short history of the transit provided us with some insights as to the
possible reasons behind the latter attitude, namely, gradual decline which
has affected all aspects of this industry in a "circular" manner.

The direct involvement of federal government in transit started in 1961,
and has grown subsequently. The corresponding laws provide for federal

financial assistance to current transit as well as future transit, via
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sponsorship of development/deployment of new transit technologies. The
important point from a public policy perspective, however, is that such an
established political-institutional subsystems as the the transit industry,
and the transit manufacturing industry will probably not respond to innova-
tions that are perceived to be restructuring or revolutionary to themselves.
Therefore, successful innovative attempts to bring about technological
change may require far more effort and attention than formally provided for
in the laws and the statutes.

The methodological basis for this research are a literature survey,
interviews, and development of a case study. The research began by explor-
ing the documented material on the Transbus program, including government
reports, studies, Congressional hearings, statues, and regulations. Tele-
phone and personal interviews were also conducted te solieit information,
and views on Transbus and the role of the federal government on furthering
innovation. Interviews included officials at UMTA, the American Public
Transit Association, Congressional Staff, consultants, academics, repre-
sentatives of interest groups, and others professionally related to the

Transbus technology innovation.
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Table 1.1 Trends in Transit Use by Vehicle Type

U.S., 1925-1979 (billions of total passengers)

Year Streetcar Motorbus Total
No. % No. 4 No.
1925 12.9 77 1.5 99 16.7
1940 10.5 67 2.5 16 15.6
1935 7.3 60 2.6 21 12.2
1940 5.9 45 4.2 32 13.1
1945 9.4 40 9.9 42 23.3
1950 3.9 23 9.4 55 17.2
1955 1.2 10 7.2 63 11.5
1960 0.5 5 6.4 68 9.4
1965 0.3 4 5.8 70 8.3
1970 0.2 3 5.0 68 7.3
1975 0.1 1 5.1 72 7.0
1979 N/A N/A N/A N/A N/A

Source: American Public Transit Association, Transit Fact Book,
for Period 1940-75 (1976-77 ed.), and Wilfred Owen,
Metropolitan Transportation Problem, for period 1925-1940
(1966 ed.).
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Table 1.2 New Transit Vehicles Delivered to Properties
U.Ss. 1940-1976

Year Motorbus Total
40+ seats Total
1940 - 3,984 5,254
1941 - 5,600 6,289
1942 - 7,200 7,840
1943 225 1,251 1,399
1944 1,015 3,807 4,151
1945 1,501 4,441 4,934
1946 2,185 6,463 7,150
1947 6,361 12,029 13,6012
1948 4,342 7,009 9,165
1949 ‘ 1,725 3,358 4,726
1950 1,611 2,668 ) 3,050
1951 2,693 " 4,552 5,348
1952 1,165 1,749 1,992
1953 1,717 2,246 2,246
1954 1,345 2,225 2,485
1955 1,861 2,098 2,429
1956 2,589 2,759 ] 3,135
1957 1,187 - 1,946 2,415
1958 . 1,419 1,698 2,126
1959 1,379 1,537 1,747

1960 2,633 2,806 3,222

1961 2,310 2,415 2,883
1962 1,920 2,000 - 2,406
1963 3,085 3,200 3,858
1964 2,331 2,500 - 3,140
1965 2,769 3,000 3,580
1966 2,752 3,100 3,279
1967 2,208 2,500 : 2,585
1968 1,994 2,228 2,612
1969 2,002 2,230 2,880
1970 1,274 1,442 1,750
1971 2,349 2,514 2,764
1972 2,581 2,904 3,265
1973 2,701 3,200 3,439
1974 4,222 4,818 4,910
1975 4,714 5,261 5,389
1976 4,099 4,745 5,481
1977 1,580 2,437 CN/A
1978 2,973% 3,795 N/A
1979 2,974%% N/A N/aA

* Including 232 articulated buses.
*%* Quoted from GM and GFC- sales.

Source: American Public Transit Association, Transit Fact Book, 77-78.
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CHAPTER TWC

THE TRANSBUS CASE STUDY

"What has techmology to offer in the way of urban-
transportation improvement? How can mass transporta-~
tion be improved, be better adapted to the requirements
of modern urban movement, and, 1n particular, be brought
up to the point where it can compete more effectively
with the automobile in comfort, convenience, and public
esteen? Are there in the offing any radical new develop-
ments...? What are the implications for federal policy
of the present ocutlook of transportation technology?"

- From the Fitch Report tn the
Department of Commerce.l

2.1 INTRODUCTION

As indicated from the above statement, the state-of-the-art in mass
transportation was often regarded as a technology stalemate in comparison
to automobile technology. The federal government, however, was to seek a
way out of this stalemate through authorities granted to it by enactment of
the Urban Mass Transportation Act of 1964.* In particular, the Section 6
of the Act authorized the Housing and Home Finance Administration to under-
take Research, Development, and Demonstration (RD&D) programs if it deter-
mined that such undertaking would serve the public interest and improve
mass transportation system of the United States.2

In this Chapter the evolution of the Section 6 and the corresponding
programs are examined. This provides a useful context for studying the
case of a program undertaken under the authority of Section 6, namely, the
Transbus program. The case study of Transbus would provide us with useful
insights into the process of federal government technology innovation. The

*
Henceforth the UMT Act of 1964.
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study would try to encompass not only the events, decisions, policies, legla-
lation, regulation, etc. which are directly linked to the Transbus program
but those which might have been indirectly (or secondarily) related to it.

A list of these events, etc. has been provided in chronological order in

Appendix A.

2.2 UMTA'S RESEARCH, DEVELOPMENT, AND DEMONSTRATION PROGRAM AND ITS ORIGINS

The transportation package included in the 1961 Amendments to the
Housing Act of 1954 was a landmark in the federal policy towards mass trans-
portation. This package was intended to be introduced as an independent
Mass Transportation Act, although due to prospects of defeat (in Congress)
in a strategic move it was added to the omnibus Housing Act amendments.3
The Section 701 of amendments, which dealt with the urban transportation
issues, authorized the Administrator of the Housing and Home Finance Adminis-
tration (HHFA) to spend up to $50 million on low interest loans and $25
million on demonstration grants to the transit properties at his discretiom.

The purpose of the loans was to salvage several transit properties,
especially in the eastern U.S., which were on the verge of financial col-
lapse and in desperate need for new equipment. On the other hand the demon~
stration grants served a dual purpose. First, they could be used to improve
gservice and second, if the demonstration showed potential for success then
it could be emulated by transit properties throughout the U.S. through
dissemination of information about its operation. A hidden by probably
equally important purpose of the demonstration grants was that it could be
used as a lobbying device.4

It is important to further clarify the intent of the demonstration

grants and programs, since later research and development would also become



part of this category of programs. This may be done by analyzing a hypo-
thetical program. Suppose transit property "A" would like to implement a
new service strategy (or type) "B," however, due to lack of funds 1t is
unable to do so. Now the federal government is prepared to help by sharing
the costs. So the property goes ahead experimenting with the new strategy,
and further (we assume) the project is successful. What are the (supposed)
benefits? First, the transit property A gets a chance to upgrade its ser-
vice or provide new types of services which were previously impossible due
to lack of funds. Second, the federal government would collect the informa-
tion on the successful operation of B and would publish it so that other
transit properties can make use of B. Thus, the federal government not only
acts as the initiating agent by providing grants but it also acts as the
propagating agent by disseminating information. L

Successful implementation of B would also serve another purpose. The
transit lobbyists can take their case before the Congress and demonstrate
the effectiveness of mass transportation through results of the demonstra-
tion projects such as B. This in turn would (hopefully) encourage further
support by the Congress for mass trausit. Skeptics would say this is an
optimistic approach, what if the demonstration B is a failure. The failure
of any public undertaking would be hard to justify, however, the expenditure
on demonstrations may be regarded in the same category as federal basic
research with no definite expectations.

The Section 701 amendments were a landmark as far as the federal mass
transportation policy was concerned, but the Urban Mass Transportation Act
which finally became law in 1964 marked the recognition of mass transporta-
tion as an important area of public policy. The UMT Act of 1964 was far

more extensive than the 1961 amendments and included several changes. The
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Section of intereest to this study, however, is 6. This Jection was entitled
Research, Development, and Demonatration Programs. Under the authority of
Section 6 the Administrator of HHFA could:

"Undertake research, development, and demonstration projects

in all phases of urban mass transportation (including the

development, testing, and demonstration of new facilities,

equipment, techniques, and methods) which he determines will

assist in the reduction of urban transportation needs, the

improvement of mass transportation service, and the contri-

butlion of such service toward meeting total urban transpor-

tation needs at minimum costs.'"d

The Sectlon 6 was essentially an extension of the Demonstration Programs
of 1961 amendments, although addition of research and development was not
the only change in the provisions of this section. HHFA could now under-
take the programs independently with no limit on the extent of federal fund-
ing. Previously the federal government and localities had to share the costs
of the projects/programs (2/3 former, and 1/3 latter).6 There were several
reasons behind this elimination. For instance, it would be quite conceivable
for the operators to initiate service type demonstrations since most of
tﬁesa demonstrations involved experimentation with various types and methods
of services or operational aspects of mass transit. It would not, however,
be regarded likely for the operators to undertake research into problem
areas of mass transportation or initiate development of new technologies.
First, the history of the industry is evident of this attitude and second,
the operators were hard pressed for funds and had to rely on little precious
local tax revenue to finance their operations.
A prime example of how the elimination of funding requirements opened

the way for such undertakings as described above was the Transbus program
itself. It would have been very unlikely for any operator (or operators) to

initiate a hardware development and testing program of new bus systems given

the scarcity of funds and other resources. It is interesting to note that
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the orientation of the majority of programs funded under Section 6 was

7 On the other hand, in 1970, there was a

operational until early 1970.
sharp increase in the hardware development programs.8 There were a number
of reasons for this the most important of which was probably the Department
of Transportation's philosophy on technology in general. This technological
outlook affected the direction of policy making on Section 6 programs in-
cluding the Transbus.9 Before proceeding to discuss how the Transbus pro-
gram was conceived of, it may be appropriate to familiarize ourselves with
the history of the agency responsible for administration of Section 6, now
known as the Urban Mass Transportation Administration.

Initially, the Administrator of HHFA was charged with responsibility
of executing the UMI' Act of 1964 (including Section 6).10 In December 1966
the HHFA was merged into the Department of Housing and Urban Development
(HUD).11 Subsequently the executive responsibility ;;me under the Assistant
Secretary for Metropolitan Development, and the corresponding organization
was known as the Urban Transportation Administration (UTA). Along with
these organizational mergers of HUD and HHFA, a federal Department of Trans-
portation was in the process of creation. In 1966, the Congress had passed
the federal Department of Transportation Act.12 This new federal agency
would include sub-agencies for practically all modes of transportation (air,
highway, sea, rail). One of the provisions of the Act instructed the DOT
and HUD to investigate the appropriate organizational location, responsi-
bility, and executive functions of UTA between the two federal agencies.
Finally, in July 1968 UTA was transferred to the DOT and the new agency was
named the Urban Mass Transportation Administration. According to the execu-

tive order it was instructed that "major urban transit, grant, loan and

research related" functions under the UMT Act of 1964 must be transferred



to the DOT while cooperation between the two agencies should continue
especially in matters concerning urban planning.* 13

UMTA was initially critically understaffed (and probably still is).l4
Of course the main reason was that the DOT was passing through its adole-
scence period and also cabinet positions were yet uncertain due to forth-
coming national elections. The new Administration of the DOT and thus UMTA,
took office in early 1969. The secretary of Transportation was John Volpe
and the UMTA Administrator was Carlos Villarreal. The new DOT Secretary
being enthusiastic about the future of UMTA, along with mass transportation,
tried to boost the number of staff at UMTA.15 The new staff were especially
characterized as innovative and enthusiastic, because they mostly had come
with aerospace background in the satellite and space projects of the 1960'5.16
They subsequently played a key part in the direction, selection, and genera-
tion of RD&D projects/programs by UMIA, especially since this group of staff
also handled the RD&D funds of the Section 6. This is clearly manifest in
the evidence, the first formal invitation to bid was published by UMTA in

17.

the Commerce Business Daily on September 11, 1970. The invitation to bid

was a method used by other federal government agencies to contract develop-
ment of hardware or basic research. This was especially true in cases of
defense and space agencies. Under this strategy usually the contracting
agency employed a prime contractor as the project manager instead of dealing
with the actual contractors. Then the prime contractor would be responsible
for the management of research, development, testing, and evaluation of
hardware (standard operating procedure for most defense agencies of the

federal government).

In reality the HUD's participation diminished with time in UMT Act matters.



The importance of the above insights into the posture of the DOT and
UMTA Administration are that they provide use with a clue as to the predis-

position of the policy~makers when the Transbus program was started.

2.3 MOTIVES AND BASES FOR TRANSBUS

The federal government was interested in a bus innovation program as
far back as 1967. In the previous year, 1966, the amendments to the UMT
Act of 1964 included provisions which specifically directed the HHFA Adminis-
trator to "undertake a program of research designed to achieve a technolo-
gical breakthrough in development of new kinds of public intraurban trans-
portation systems."l8
In a drastic move the HUD (successor to HHFA) contracted several con-
sultants (including research organizations and hardware firms) to propose
and study the prospects for these "new urban transportation systems."
Among the products of these studies was a report by the Highway Research

Board (now Transportation Research Board), National Research Council, and

*
National Academy of Engineering. It was entitled Design and Performance

Criteria for Improved Non-rail Urban Mass Tramsit Vehicles and Related

Urban Transportation Systems.19

The above study essentially laid the ground rules for a possible
federal government innovation program in urban transit buses. It advised
the federal government to approach such a program in the following way:
development of concepts and criteria (the study itself); definitions of
prototype vehicle requirements; design and manufacture of prototype vehicles;

testing of prototype vehicles against vehicle criteria; and testing of sets

%
Henceforth referred to as NAE study; TRB, NRC, and NAE are all related to
the National Academy of Sciences.



20 In addition, recommen-

of prototype vehicles in operational environments.
dations were made on possible performance and design features of such new
vehicles. These criteria were mainly concerned with improvements in passen~
ger/driver amenities such as ease of boarding, better visibility, etec.

In spite of the prospects for improvements the importance of two general
problems were écknowledged by the NAE. First, the potential for increased
ridership of transit as a result of these improvements would be more depen-
dent on service characteristics (such as frequency of service) and less on
mechanical characteristics (such as a lower floor) though, there was certain
to be an improvement in productivity.21 Second, the majority (80%) of
improvements suggested were either already incorporated in current buses or
could be acccmplished using the current state-of-the-art, and the deciding
factor, however, was not the feasibility of technology but rather the econo-
mic considerations.22 That is, the costs could become prohibitive, which
would be undesireable from suppliers' point of view serving a very small
market (approximately 2,500 annual sales).23

The NAE study was completed in 1968, although the Transbus program
itself did not start until 1971. On the one hand, this may be due to the
changes in the organizational location of UMTA during this period and also
the subsequent loss of interest in the implementation of 1966 Amendments on
"new urban transportation systems." On the other hand, it was General
Motors Corporation (GMC) efforts which renewed interest in bus innova-
tion.

GMC had started experimenting on a new design for "advanced" buses in

1964 .24

GMC completed its experiments and demonstrated the new bus to the
transit industry in 1968. The bus was called Rapid Transit Experimental

(RTX) series. GMC had ewmployed several new advanced features in devalopment
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of RTX prototype including aerodynamic styling, large windows,
cantileveted seats, a low 24-inch height £loor.

The transit industry, however, was not too optimistic about prospects

of the low floor technology.25 They had expressed concern over operational
capabilities of a low floor bus. Consequently GMC had announced that the
RTX bus would be modified and would only ihcorporate.those new features which
did not pose any operational problems. The new modified mocel would be
calied RTS and production would begin as soon as possible.

Following these developments GMC had expressed its interest in produc-
ing the RTS bus to the federal government {(DOT, UMTA).26 In GMC's view the
support of the federal government in giving a go-ahead to GMC was essential.
First, because almost all tramsit bus purchases had to be approved by the
federal government because UMTA provided two-thirds of the funding for their
acquisition. Second, the GMC's RTS bus would predictably be higher in price
than the current model. This was regarded as a problem since the rolling
stock acquisition by the federal funds had to comply with the competitive
bidding requirements. According to these requirements only the lowest bid
offer could be accepted.* Thus, if GMC was te market the RTS, a waiver of
some kind or a revision of bidding requirements was inevitable (otherwise
GMC would be put in an uncompetitive position). The issue was further
complicated because of an earlier antitrust suit against GMC's bus manu-
facturing division. In 1965, the Department of Justice had brought suit
against GMC under the antitrust laws which had resulted in a consent decree?7
The terms of consent decree required that GMC sell bus component parts to

its competitors at cost (until 1975). The implication of this antitrust

%
The competitive bildding requirements could be waivered only under special

circumstances.
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suit for UMTA was that if it gave go-ahead to GMC for production it might
further deterioriate the market position of others in the market. At this
time there was only one other competitor, namely, the Flexible Company.28

These developments renewed the federal government's interest in the
bus innovation program. In December 1970, UMTA announced that the DOT would
begin a federally supported development program for transit buses._29 It
became known as the Bus Technology Program and later the Transbus program.
The Bus Technology was among the several other programs which UMTA had
started that same year under three project categories of Bus Transportation,
Urban Rail Transportation, and New Systems of Urban Transportation.30

Given the stance of the UMTA and DOT on high technology urban trans-
portation at that time, this was not an unprecedented move. Indeed, UMTA
chose the standard operating procedure of Research, Development, Testing,
and Evaluation (RDT&E). After selecting Booz, Allen, Hamilton Applied

Research, Inc. (Booz-Allen, henceforth) as the prime contractor a notice

appeared in the Commerce Business Daily, on 27 July, 1971, inviting poten-
31

tial participants to bid on development of a new 40-foot bus.

2.4 TRANSBUS ROLLS

After the initial working plan was drawn up by the Administrator of
UMTA, the prime contractor in conjunction with APTA's (American Public
Transit Association) Bus Technology Committee and UMTA itself developed a
set of specifications for the new bus.32 Through a process of formal
bidding potential bidders were invited to bid for development/building of
the new bus. The potential bidder was asked to develop/build prototype
vehicles according to the developed specifications. In August 1972, the

Secretary of DOT, himself, announced that the three sub:ontract awards for



development /building of the new bus would go to three bus manufacturers.33

The contracts allowed for procurement of three prototype vehicles from each
manufacturer. After delivery the prime contractor would undertake a testing/
evaluation program of these prototype vehicles.

It was tentatively agreed, although no formal commitment was made, that
upon conclusion of the testing/evaluation, a best design configuration would
be selected among the prototype vehicles.34 This best design would be a
combination of both "viable" and "desirable" features of each test prototype.
The federal government would then arrange for procurement of 100 units of
vehicles according to the best design configuration from each contractor.
The government procurement of these three hundred units would have served
at least two purposes. First, it would have provided each contractor with
a minimum order thereby reducing his financial risk for the étart—up costs.
Second, the procured vehicles could be used for in-service operational test-
ing so that the unproven parts of technology could be debugged. With com-
pletion of debugging, a single set of specifications would be developed
through which the federal government would standardize transit bus procure-
ment (acquired under federal financial assistance).

The delivery of prototype vehicles began in early 1974.35 These pro-
totype vehicles underwent testing/evaluation which ended in April 1975,
although the actual testing lasted 80 days.36 All vehicles spent a total of
24 days in operational testing in simulated service enviromment. Earlier,
in January 1975, UMTA had publicly announced that it would not implement
the original plan of procurement for 300 units of Transbuses and the federal

involvement in development of Transbus would end with the conclusion of
37

testing/evaluation. UMTA had also stated that it would scon mandate the

Transbus as a standard federal bus.
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The Transbus mandate, however, did not materialize until mid-1976.

In July 1976, UMTA mandated a procurement package called the Transbus

Procurement Requirements (TPR).38 This procurement mandate required that

all federally funded buses must comply with the specifications in the TPR
after February 15, 1977. The TPR, however, did not actually specify a
low 22-inch as was originally intended, rather it required a 24-inch
"effective" floor height. That is, the buses are only required to have a
24-inch helght floor at stops which could be achieved by a combination of
both kneeling and low floor.

The original TPR, in spite of the long time it had been in the making
did not go into effect as intended. 1In February 1977, DOT (UMTA) suspended
the effective date for TPR mandate.39 Later that year, DOT (UMTA) issued
a statement expressing its intent to mandate a low floor Transbus as was
intended in the early 1975.40 After a series of motions UMTA revised the
TPR to require a standard 24-inch floor (with the kneeling feature could go
as low as 17 inches).41 Along with the actual hardward aspects of the
revisions UMTA applied very stringent warranty and performance requirements.
The effective date for the new mandate was set as September 30, 1979.

In order to provide the manufacturers with a minimum order, the pio-
neering transit operators formed a consortium to procure 530 Transbuses
{(with low floors).42 A bid opening date was set, March 30, 1979, for
potential bidders to build the Transbus. At the request of one manufacturer
this date was postponed, the new date was set as May 2, 1979.43 Unfor-
tunately, the second bid déte passed and no bids were received for the
530 Transbuses.44 .

This created a controversy over the aptness and relevancy of the

revised TPR. Thus the DOT missioned "independent" entities to study the



TPR and related issues, especially "Whether the Transbus was buildable?"45
The studies on the whole justified the manufacturers' refusal to bid for
“the Transbus.46 In the meantime the TPR efféctive date was suspended and
the DOT (UMTA) is now in the process of formulating a new procurement pack-
age for federally funded buses. 47
To provide a better insight into the Transbus program we now take a

closer look at the events especially those which affected the above criti-

cal decisions.

2.5 A CLOSER LOOK AT THE EVENTS

To have a better grasp of the events they would be presented in four
categories: policy shifts due to administrative changes; effects of market
issues on policy; role of the tranmsit industry; and influence of the elderly
and handicapped mobility legislation on policy.

The DOT administrétion which started the Transbus program was headed
by the Secretary, John Volpe.48 The DOT (UMTA) had justified undertaking
the Transbus program before a Congressional Committee as follows:

"The design of currently available buses...has not

changed fundamentally since 1959. Today's buses are...

difficult to get on and off, and do not offer desired

comfort, and amenities...that would make them attractive

to the riders. Further there are only two manufacturers

of transit buses and they have no announced plans to

develop a better transit bus for the near future.'"49
The stance of the Volpe administration and the "prevalent" (as noted above)
attitude towards bus technology presented a very ripe opportunity to under-
take a bus innovation program. The following two DOT administrations,
however, would not share the same enthusiasm about the role of federal

e e . , . . 5
government in initiating and marketing of new transit technologies. 0

Claude Brinegar and Frank Herringer who succeeded John Volpe and Carlos



Villarreal, in 1973, would change the DOT (UMTA) policy on the Transbus
program. Early in 1973, after doubts were being raised about the federal
procurement of minimum order from each manufacturer after completion of
testing/evaluation, UMTA renounced these doubts reiterating its original
informal commitment to the procurement.51 Later, after the procurement
issue was taken up with both the transit industry and the bus development/
building contractors UMTA gradualiy moved to eliminate the idea. Finally
in January 1975, UMTA issued a statement that expressed its intent to
mandate the Transbus by developing a set of compulsory specification stan-
dards.52 In the meantime, until the specifications were promulgated UMTA
would provide the transit properties with financial assistance to acquire
interim buses (so as ﬁot to halt the bus replacements).

The abandoning of the procurement plan was in line with the "new philo-
sophy" of this administration, i.e., less direct federal involvement in the
market.53 The policy shift, although for different reasons, was neither
welcomed by the operators nor the prototype manufacturers (except for GMC).‘L_’4
The operators were displeased over mandating a federal bus with inadequate
in-service testing, and the marufacturers did not particularly like the pos-
sible favoritism towards any one of them which had been prepared for produc-
tion of an interim bus, namely, GMC. The development of the alleged perfor-
mance specifications was pending the conclusion of test/evaluation results,
in the meantime the DOT (UMTA) administration changed again, this time
William Coleman as the Secretary of Transportation and Robert Patricelli as
UMTA Administrator.55

This administration was more or less in line with its predecessor over
the role of government, although its job was compounded due to rising regu-

latory controversy over transit accessibility to the Elderly/Handicapped



(E/H).56 Further, any policy it developed regarding procurement of Trans-
bus must take into account the issue of the interim bus as well. The first
response was a plan which suggested an additional 24-month in-service test-
ing for the 17-inch floor Tramnsbus though later it was dropped since at
least two of the contractors did not possess the financial resources to go
to low floor.

A hearing was held by UMTA in May 1976 in order to clarify the issues

and possibly force the parties involved to take positions publicly.57

The
hearing resulted in the recognition of at least three positions on the
Transbus issues: a pro-low floor lobby mainly consisting of E/H and two
of the contractors asking for strict adherence to original Transbus confi-
guration; an anti-low floor lobby consisting of the transit industry given
the fact that UMTA would not finance further operatiocnal testing of the
Transbus; a pro-interim bus lobby consisting of one manufacturer who was
ready to produce an interim bus.58

The outcome of these efforts was a compromise between having a low
floor bus and at the same time providing the operators with an improved
design bus.59 UMTA promulgated a standard procurement policy which required

all buses purchased with federal financial assistance to comply with the

Transbus Procurement Requirements (TPR). The TPR's technical specifications

were based mainly on the interim bus technology and the prominent feature
was the "effective" 24-inch floor height when at stops. The term "effective"
implied a performance specification since it could be met with a combina-
tion of both low floor height and kneeling feature.6

In 1977, however, as soon as the new Administration took office it
suspended the TPR mandate, announcing that UMTA would hold new hearings

on the issue of Transbus policy and the E/H transit accessibility.6l The



new Administration (DOT Secretary, Brock Adams), after the hearings
announced that:
"I believe it is my responsibility to insure to the
extent feasible that no segment of our population is
needlessly denied access to public transportatiom.
It is now within our technological capability to
insure that elderly and handicapped persons are ac-
corded access to urban mass transit buses. This acecess
is fundamental to the ability of such persons to lead
independent and productive lives..." 62 '

Whether due to political commitments to E/H or a genuine belief that low
floor technology would be feasible (since later it would be proven other-
wise), DOT (UMTA) expressed its intent that it would soon develop a procure-
ment policy for buses which would reflect a low floor specification bus.63
All buses purchased with federal financial assistance after September 30,
1979 must comply with the latter procurement policy.

An elaborate and thorough revision of the original TPR got underway
to reflect the intent of the new mandate. The new TPR was mandated in
September 1978.64 The most prominent changes in the specifications were
related to the low floor compenentry especially the tandem axle require-
ment at the rear.65 Some observers viewed the new TPR as very stringent,
given the fact that most of the warranties required involved potentially
"unproven'" sybsystem component.66 Indeed, mcst complaints of one manufac-
turer and her justification for not bidding was that the warranty provisions
of TPR were "impossible"” which was concurred by the independent entities
who studied the Transbus after no bid was received.67

The succeeding DOT (UMTA) administration, Secretary Neil Goldschmidt,
suspended the low floor TPR in August 1979 opening the w1y for procurement
of interim buses.68 The new administration is now in the process of develop-

ing a new procurement policy on buses and has acknowledged that there would

be distinct recognition of E/H mobility and accessibility needs as regards
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accessibility.69

MARKET ISSUES AND THE MANUFACTURERS

An important goal in awarding the contract for development of Transbus
Qas enticement of new entrants into the market.70 In fact, initially the
vehicle prdtotpye development/building contract was drawn up to include only
two manufacturérs GMC and Robr Industries, Inc. (Rohi:).71 Rohr had recently
acquired the Flexible Company (the only competitor GMC had had since the

1950's). 72

Later, in finalizing the development/building contracts the
American General Corporation‘(AMG),which was a subsidiary of American Motors
Corporation,. had been "enticed" into entering the markte thus increasing
the prospective competitioﬁ.73

Bringing in another competitor had arisen out of UMTA concern over
effects of government policy on the monoploy aspects of the market. This
was particularly true in light of GMC's proposal for the RTS procurement
and the 1965 antitrust suit. In the process of the Transbus program UMTA
had tried further to mainstream AMG into the market by '"encouraging" the
operators to purchase their bus rolling stock from AMG (such as Washington
Metropolitan Area Transit Authority) which had in the end resulted in the
operators'’ dissatisfaction.74 Among other thfhgs this was due to the inex-
perience of AMG in this market. Ironically, AMG would quit the transit
market in June 1978, six years after its entry into the market.75 AMG had
cited the inconsistent government policies and the small size of the market

as reasons for halting bus production.

AMG had from the start, continually opposed any federal government

AMG is still involved in production of articulated buses but in very low
volumes.



policy which would depart frem a standardized design bus. For instance,

after in 1973 GMC had issued a statement that it would soon start the
production of its Advanced Design Bus (ADB) or interim bus (essentially
GMC's RTS), and thus doubts had been raised about the commitments of the
federal government to the standardized design bus.76 UMTA, however, had
reassured the manufacturers that were not in a position to produce ADB's.
First signs of departure from the standard design bus appeared in
1975 when UMTA issued its policy statement to mandate the transbus without
further operational testing and on the basis of performance specifications.
Moreover, the funding for the interim bus or ADB would be forthcoming. The
las: feature was particularly unpleasant for AMG and Rohr since they had
not prepared for production of an interim bus. The situation became more
complicated in 1975 after GMC publicized its interim bus called RTS-2 and
announced that it would be accepting orders.77
ADB had several prominent features. ADB was a Transbus floor up and
"New Look" floor down, It incorporated improved seats, streamlined body,
more efficient engine, and an optiomal (29-inch) low floor.78
The next move on the part of federal government which finalized the
total shift away from the standardized design bus came in 1976. The Adminis-
trator of UMTA had promulgated the TPR which was essentially a set for per-
formance specifications for an interim bus.79 This had come as a result
of the inability of at least two manufacturers to independently tool up
for Transbus production and the reluctance of the other competitor (AMG,
Rohr and GMC respectively).80 Further, with no federal involvement in
development of the needed low floor subsystem components a Transbus would

be at least 5 years away.81 This in turn implied that in the meantime

something had to be done about the procurement of interim buses. After
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all, transit industry's replacement deferrals may not be desirable from
economic and service standpoint. It should be noted that the ability of
GMC to produce an interim bus without financial assistance from the federal
government was extremely important in formation of the first TPR noliecy.

The subsequent low floor Transbus mandate in early 1977 probably was
a hopeful sign to AMG since it had also lost a suit against the DOT to
enjoin UMTA from funding interim buses charging exclusionary specifications
were used in the first TPR.82 This mandate, however, was very shortlived.
Shortly afterwards, AMG quit. the market and later other manufacturers would

successfully, through not bidding for low floor Transbus, force the federal

government to change its policy on Tramsbus in favor of an interim bus.

ROLE OF THE TRANSIT INDUSTRY

Beyond the cooperation with Booz-Allen and UMTA in developing the ini-
tial Transbus prototype specifications the transit industry's two efforts
in procuring the low floor Transbus were ineffective. First, in 1975, im-
mediately after the conclusion of evaluation/tests the transit operators in
cities of Los Angeles and Seattle cooperatively developed a set of bus spe-
cifications and presented it for bids.83 These specifications corresponded
to the low floor Tramsbus. At the beginning Rohr had expressed interest
in bidding for the Transbuses. As it became clear later, however, that
Rohr would not receive any direct federal financial assistance, it decided
against bidding for the Los Angeles-Seattle Transbuses.84 In this way the
first chance to build the Transbus in an industry-initiated effort was lost.

Second, cities of Los Angeles, Miami, and Philadelphia formed a éimilar
consortium in 1977 in order to be the pioneering transit properties to have

. . 85 . . .
Transbuses in their fleets. This consortium was also formed in order to



give a degree of continuity to the production process, and provide for a
minimum order quantity.86 In reality the specifications of each city inclu-
ded such variation that they were detrimental to the continuity goal.87 In
the end though there would not be any bids to tche 530 Transbuses.88

Thus, both industry-initiated attempts to go-ahead with the
low floor Transbus were not successful. Interestingly, the transit industry
overall was not particularly keen on the idea of low floor Transbus.89 The
reasons for this were apparently due to inadequate testing of the components
and the traditional attitude towards problems of innovation. The reasons

will be further analyzed in more detail in Chapter Three.

IMPACES OF E/H LEGISLATION: SECTION 504

The legitimacy of the E/H right to public tramsportation was first
recognized by the federal government in 1970 when Section 16 amendments to
the UMT Act of 1964 required special considerations for the E/H needs.go
A stronger recognition came with the 1973 amendments to the Federal-Aid
Highway Act and the Rehabilitation Act.91 According to the Highway Act
amendments, if federal assistance is requested for mass transit, the trans-
portation secretary must be assured that transit projects receiving federal
financial aid can be effectively used by the E/H.92 The Section 504
amendments to the Rehabilitation Act adopted a more blanket civil rights
approach of requiring that:

"No otherwise qualified handicapped individual in che
United States...shall solely by veason of his handicap,
be excluded from the particiaption in, be denied benefit
of, or subjected to discrimination under any program or
activity receiving Federal financial assistance.'93

The regulatory compliance with the Federal Highway Act requirements as to

the needs of E/H first appeared in 1975 as a part of the Transportation
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Improvement Plan and Transportation System Management joint regulations by
UMTA and Federal Highway A.dministration.g4 The next step was taken in April
1976, which specifically dealt with the issue of E/H use of public trans-
portation as a mobility requirement.95 The latter represented a clarifica-
tion of UMTA's position on hardward aspects of E/H transportation in rela-
tion to technclogical undertakings by UMTA such as the Transbus.9

Later in 1976, an Executive Order required timely (within 3-5 years)
compliance of all federal agencies with the Section 504 amendments to the
Rehabilitation Act.97The worrisome aspect of the Section 504 requirements
from the transit industry's point of view was its civil rights interpreta-
tion of public tramsportation, that is, equal access as opposed to equal
mobility for the E/H.98 The issuance of the Executive Order was probably
to eliminate the doubts as regards the extent of the regulations and due to
a string of court cases which involved E/H parties suing the transit autho-
rities and the federal government for non-compliance with Section 504
amendments.

The doubts on the extent of the regulation originated from the likely
costs of making the transit indus*ry since an equal access interpretat{on of
the federal law would be considerably more costly than an equal mobility
one., This would be especially true if the regulation required blanket and
retroactive compliance. The DOT rulemaking process on Section 504 lasted
almost until early 1979. In may 1979, the DOT finally promulgated the
corresponding regulation effective July 2, 1979.99 The APTA in objection to
transit accessibility requirements regulation, filed a suit enjoining DOT
from execution of the regulation. The case is still in the courts after

several appeals. The Transbus constituted an lmportant part of these regu-

latory requirements.
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The vagueness of a new federal law, the ensulng litigation, and the
final clarification of the law is a rather familiar historical pattern in
the United States. In the case of the Section 504 ameﬁdments a brief
description of a number of litigaticn cases would enhance our insight into
the relation between the technical, and political-legal aspects of the ac-
cessibility issue.

One of the early court cases in 1975, involved a wheelchair user
(Snowden v. Birmingham-Jefferson County Transit Authority) who brought suit
against local and federal transit officials, contending that the development
and operation of the federally assisted public mass transportation system
that was not accessible to non-ambulatory persons violated her rights under
Section 504 amendments of the Rehabilitation Act and the Constitution.loo
She sought an injunction stopping the purchase of the inaccessible buses,
"until adequate and effeccive public mass transportation' had been made
available.1%

The local transit authority, however, argued that the twenty-two new
45-passenger buses it was planning to buy, although not accessible to the
wheelchair users, included several improved features for the elderly and
physically handicapped. The court accepted the defendents' view and stated
that accessible standard buses designed for 'safe and convenient use by
passengers confined to wheelchairs" were not in production yet.102 Moreover,
the court printed out the ongoing research, development and demonstration
efforts of UMTA in this field, namely, the Transbus program. Finally, the
court passed judgement in favor of the defendents (the transit authority)
and its decision was affirmed hy the appelate court.103

Two more subsequent cases involving the accessibility issue closely

followed the line of argument in the Snowden case.lo4 Later, in the case
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of Bartels v. Biernat, however, a departure was made from the three earlier
cases.105 This case involved a group of handicapped plaintiffs who brought
suit to gain greater access to the public transportation system. The plain-
tiffs sought to enjoin the defendents from purchasing a hundred new buses,
none of which was "accessible." The court issued a preliminary injunction
restraining the defendents from accepting any bids then outstanding on the
buses pending final action by the court.lo6

In the meantime, another case came about which again involved the
accessibility issue of transit. In this case (Lloyd v. Regional Transporta-
tion Authority) the plaintiff had been unsuccessful in arguing his case
before the lower district court, so he appealed his case to the U.S. Court
of Appeals.107 The Appeals Court in its opinion stated that, "handicapped
persons who could not gain access to the transit facilities were effectively
foreclosed from any meaningful public transportation."l08 It then remanded
the case to the lower court for further proceedings.

In the Bartels' case the court delivered its second opinion. It stated
that the local and federal transit officials had violated the Section 504}09
The court granted judgement in favor of the plaintiffs and issuved a perma-
nent injunction against local and federal mass transit officials. The local
transit authority was permanently enjoined from acquiring, leasing, renting,
or in any way operating any mass transit vehicles that were not destined for
"accessibility and effective utilization by mobility handicapped.”110 The
federal defendents were ordered not to release funds to the local defendents
for any mass transit vehicles which did not meet the requirements imposed on
local defendents {(an additional provision allowed funding for emergency
111

cases).

These court cases certainly affected the decision on the accessibility
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rgﬁﬁirements of the regulations as well as changing the priority patterns

é{‘goals of programs such as the Transbus. For instance, in the beginning
"2

the overriding objective of the program may have been introduction of new

improved buses in transit operations. Later, a multiple of objectives had

to be served including accessibility of the buses as reflected in the éourt

cases.

The pressure to provide accessible transportation was not limited to
the judiciary. Congress had shown keen interest in the implementation of
Section 504. Particularly, a General Accounting Office* report to the
Congress in 1977 had criticized the DOT along with UMTA in not responding

12
to the E/H public transportation needs.1

2.6 SUMMARY AND CONCLUSIONS

This chapter provided us with insights about the Tramsbus program from
its inception through its abandonment, and finally to its aborted revival.
UMTA undertook Transbus under tis Research, Development, and Demonstration
programs authority. The program got under way in 1971, although the federal
government's interest in undertaking such a program went as far back as
1967. 1In particular, in 1967, the National Academy of Engineering had
prepared a study on design/performance criteria for new transit buses, and
also had presented a plan for undertaking such a program. The federal
government , i.e., UMTA of the DOT, initiated the program after turning
down GMC's request for advance procurement of its RTS bus. The RIS bus
was a modified version of RTX model bus that GMC had started to experiment

on since 1964. The demonstration of RTX to the transit operators in 1968

* )
General Accounting Office acts as a watchdog of the Executive Branch for
the Congress.
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had brought out several "undesirable" points about the revolutionary low
floor height (24-inch) feature.

The Transbus program was initiated by the Secretary Volpe administra-
tion, with a tentative plan to procure 100 buses from each protoftype manu-
facturer upon conclusion of tests/evaluations on prototype vehicle models.
This plan, however, was not executed by the succeeding administration. In-
stead, UMTA announced in 1975 that a set of performance standards pertain-
ing to Transbus prototypes would be mandated which would require compliance
by all federally funded buses. The following year, the new administrator
of UMTA, namely, Robert Patricelli, promulgated a set of performance speci-
fications utilizing the existing bus technology. The corresponding regula-

tions were entitled Transbus Procuerment Requirements (TPR),and in effect

required a 24-inch "effective" floor height on all buses purchased with
federal financial assistance. Moreover, along with the promulgation of TPR
Patricelli terminated all direct feaural government involvement in further
development of Transbus.

In 1977, the new DOT administration suspended the TPR mandate, aqd
revived the Transbus. After revising the TPR to reflect the change, it set
the effective date for the new TPR as September 30, 1979. The new TPR was
essentially a set of specifications formulated on the basis of Transbus
prototype characteristics. In the meantime, a procurement consortium con-
sisting of operatc s in three cities was formed to purchase the first 530
Transbuses. The formal bid date for these Transbuses, however, elapsed
and no bids were received for production of 530 Transbuses. In fact, the
only two U.S. bus manufacturers, i.e., GFC and GMC, ahd presented their
arguments justifying their refusal to bid before the bid opening date.

This created considerable controversy, so much so that first, a
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congressional hearing was held, and second, the DOT commissioned two studies
by independent sources to investipate "whether Transbus was buildable."
These studies, by the Mitre Corporation, and the National Research Council,
in essence concurred with the manufécturers' reasoning against bidding for
the 530 Transbuses. Also, the DOT suspended the Transbus mandate in August
1979, and opened the way for procurement of the Advanced Design Buses {ADB)
which utilized the existing technology. It may be noted that the first

TPR was formulated so as to allow pfocurement of ADB's.

From the string of court cases- and the announcement by Brock Adams,
one might concluded that his decision to revive Transbus was very much
influenced by the Elderly/Handicapped (E/H) legistlation and the rising con-
cern over a strategy to mainstream the latter group in the main population.
Specifically, UMTA intended to carry out the mainstreming process via
public transportation, that is, providing technologically accessible buses.
Further, the decision to implement the E/H legistlation in this manner was
partly due to civil rights interpretation of the E/H right to public trans-
portation. In other words, providing eqﬁal access instead of equal mobility.
In the end, though, this interpretation proved impracticable from the opera-
tional standpoint (at least by the manufacturers).

Several conclusions may be reached from the case study:

1. UMTA emphasis on hardware-oriented RD&D programs during

the post-1970 period was partly responsible for undertaking
the Transbus program, i.e., viewing transportation problems
as technologicalj

2. GMC's efforts to secure a guarantee by federal government

for its RTS bus may have been a key factor in initiating
the Transbus program;

3. The enticement of AMG into the transit market proved a

false strategy since efforts to further sustain AMG in

the market, after the policy shift apalnst standardized
bus design, were beyond what the federal government



-55—

regarded as reasonable;

Participation of the transit operators in the Transbus
policy-making, and implementation processes was at best
nominal and only in an advisory capacity. This was
manifest in transit operators' displeasure over the

poliecy to mandate the Transbus without further operational
testing;

Posture of each DOT (UMTA) administration directly affected
the Transbus policies, to the extent that it shifted the
priorities of the program according to the outlook of each
administration; and

Elements external to the program which were probably not
taken into account in the original plan later effectively
changed the course and schedule of the Transbus program,
i.e., E/H legislation.



CHAPTER THREE

ANALYSIS OF THE TRANSBUS PROGRAM

3.1 INTRODUCTIGCN

If one fails to learn from one's errors and not benefit from hindsight,
there would be no hope fﬁr future correction of these mistakes. Moreover,
one course of action would seem as good or as bad as another if a learning
process does not take place. If these statements are true for individual
actions why not apply them to organizational actions of the past and iden-
tify mistaken assumptions or strategies so that mistakes will not be re-
peated. That is precisely what will be done in this chapter. 1In analyzing
the Transbus case study the merits and disadvantages of particular actions
at various stages in the program will be judged and subjected to scrutiny.
The implicit assumption in this analysis is that the lessons and insights
from this examination will be useful for future decisions. The analysis
will provide a basis for the formulation of technology policies, and the
implementation of these policies in the public transportation sector.

In this chapter, the Transbus program will be divided into two parts
so that analysis will be easier and more orderly. These two parts include
Part-1, activities leading to the development of the first Transbus procure-
ment policy, and Part-2, the subsequent events up to present time.* Effort
will be made to address technical, economic, and policital issues involved,
although the focus of the analysis will be on formation and evolution of

program objectives, and procedures employed to achieve these objectives.

This approach is not unique. A quite similar approach was adopted by
the National Academy of Engineering study.
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3.2 'PART-1: TRANSRUS IN THE MAKING

In this section Part-1 will he studied as regards policy making pro-
cess, namely, policy inputs, the formulation process, policy design, and
implementation strategy. It should be noted that activities in Part-1l are
mainly related to development of technology. In Part-2, on the other hand,

the main concern is deplcoyment of technology.

THINKING ABOUT TRANSBUS: POLICY INPUTS

It was pointed out in Chapter 2.that the General Motors Corporation
(GMC) efforts to market the RTS bus, GMC's 1965 antitrust suit, the procure-
ment obligations of Urban Mass Transportation Administration (UMTA), the
posture of the Department of Transportation (DOT) officials, and the general
mood popularity of seeking technological fixes to public transportation
problems heavily influenced the Transbus program. We will now take a closer
look at these inputs. These inputs may be referred to as either external
elements or internal elements. External elements are related to those events
which happened independent of internal elements; internal elements being
those related to events which happened because of particular characteristics
of the period under consideration. The grouping of these events under either
of the two categories is subjective, and of course depends on one's perspec-
tive. In the case of Transbus, however, the development of RTS bus by GMC,
the antitrust suit, and the procurement issues may be regarded as external
elements. Any other matter relating to the administrative posture of DOT
could be regarded as internal.

The stabilization of the bus market and the improvement of bus design
1

were among the early goals of the UMTA when it started the Transbus program.

In order to understand the market stabilization goal we need to study the



...:)b..

three above external elements.

GMC's efforts to design a new bus went back as far as 1964.2 In 1968,
after several experiments and tests, a prototype model bus was finally built?
In demonstrations to the transit industry, however, it was discovered that
the so-called revolutionary low flooxr (24-inches height) and its related
components associated with the new design had yet to be fully developed on
a commercilal basi's.4 Also, the operators were extremely apprehensive of
such a sudden departure from the conventional design. The attitude of the
operators was understandable in light of the low technology base of the
transit industry, and failure of most previous innovative attempts.5 There—
fore, the low floor design bus, known as the Rapid Transit Experimental
(RTX), was sent back to the drawing board for modification.

The RTX design after undergoing considerable revision, i.e., abandon-
ing the revolutionary low floor, became known as the RTS model.6 The RTS
bus had several passenger/driver amenities which were absent in the older
model. These included 4 to 6 inches reduction in the floor height, better
seating arrangements, improved ride quality, more powerful and efficient
engine, and improved aesthetics. In GMC's view, the RTS bus represented a
reasonable compromise which would be acceptable to the conservative transit
operators, and at the same time could be regarded as an innovative attempt.
The transit industry, however, was not the only party GMC had to deal with.
A commitment from federal government, specifically from the DOT, had to be
obtained before committing capital to the production of the new RTS design.

The federal government had become directly involved in transit affairs
after 1961 (amendments to the Housing Act).7 The follow-up, i.e., the Urban
Mass Transportation Act of 1964 (UMT Act), and the subsequent amendments

have added to the extent of the federal responsibility and involvement.8



Particularly, federal financial assistance to transit has grown several fold
since 1964. Among other things, UMTA's approval was required before funds
could be committed to gcquisition of rolling stock. It should further be
noted that majority of these rolling stock acquired with federal assistance
were buses. Thus, matters related to marketing of a new bus technology such
as RTS was of great importance to UMTA. After all, even if the tramsit
agencies proposed procurement of the new technology, UMTA's approval was
imperative in order to‘obtain federal assistance.

GMC's concern though was not just over approval of RTS by UMTA, but
she was more concerned with a possible increase in price of the RTS over the
current model.9 The implication of a higher price for GMC was that, if
there were any competitors in the market offering cheaper prices, then GMC
may not recover its capital expenditures for RTS (and of course not make :
adequate profit). Ordinarily this should not be a concern in any market,
since it represents the free enterprise competitive doctrine. 1In the transit
bus market, however, the situation was quite different. First, the major
customers for the product of this market, i.e., transit buses, were transit
operators. Also, the transit operators were mostly publicly owned (by state,
local, or the municipality governments). Further, these publicly owned tran-
sit agencies received two~thirds of their capital for new rolling stock (in-
cluding buses) from the federal government (UMTA) under the provisions of
Section 3 of the UMT Act of 1964.10 Second, the volume of sales in the
market was relatively small, and had stayed quite stable since the 1950's
(2000-2500 units per year, at $50,000 per unit, a $100,000,000-$125,000,000
market).11 So most likely the new product would replace the older one, and
unless the end users were prepared to pay a higher price for the new product,

it was financially unwise for GMC to commit itself to the new product.
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Third, GMC had lost its exclusive patent rights to the current model buses

" 12 .
as a result of an antitrust suit by the Department of Justice. The anti-
trust suit agains GMC led to a consent decree which stated that:

--GMC is enjoined from owning any financial interest in
any other manufacturer of buses or any bus operator;

——GMC must make available parts and technical aid,

while certain constraints, to its competitors at prices

quoted for interdivisional billing within GMC;

——GMC is to grant royalty-free licenses on patents held

and developed since 1965 in the area of mass transit up

to 1970, and on a ''reasonable" royalty basis to 1975; and

——GMC has to either establish a competing firm or sell

their bus manufacturing fucilities if their principal

competitor [Flexible Company at the time] should disappear

from the market before 1975, or if GMC should increase 13

their share of market above the 1964-1965 level by 1975.
Therefore, in ligh% -2 the above factors, and the tentative consent of the
transit operators, it was imperative for GMC to secure the commitment of
federal government for a minimum order of the RTS buses.

Assurances to GMC for a minimum order of buses, even though UMIA had
been funding the purchase of "New Look" buses for which CMC enjoyed 85% of
the market share, could be problematic. It was one thing to use federal
funds for purchase of a product already on the market, and it was quite
another to promise procurement of a forthcoming product. Also, and perhaps
most importantly, according to instruction from the Office of Management and
Budget, all federal agencies involved in product procurement were required
to comply with competitive bidding requirements.14 The objective of the
competitive bidding process was promotion of competition, and prevention of
possible waste. The consequence of competitive bidding mandate for UMTA
was that, only the lowest bid could be accepted in the process of acquisi-

*
tion of relling stock. This precluded the advance procurement arrangement

which GMC had requested for the RTS bus. Further, the prospects for pro-
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curement of a product which was priced higher than the competing products
went cross—-grain to competitive bidding requirements. In addition, UMTA
had to observe policies of other federal agencles, namely, the antitrust
suit by the DOJ. 1In effect, a promise of procurement to GMC on her RTS5 bus
could drive the only other bus manufacturer, the Flexible Company, out of
the market. This would undo what the antitrust suit by the DOJ had hoped
to cure.

In other sectors of the federal government, particularly the defense,
because of the extensive federal involvement in development of technology
since the World War TII, a standard formula had evolved which would satisfy
the above requirements. This formula was called Research, Development,
Testing, and Evaluation (RDT&E).15 RDT&E referred to the management of the
development of military hardware, and it extended from initial determina-
tion of requirement for a system with defined design and performance capabi-
lities to operational deployment of the system. Very often, a number of
firms would be contracted to develop prototype models of a certain system.
Then upon testing and evaluation of the developed prototype models, the
prototype with most superior design and performance characteristics would
be selected. Subsequently, the production of the product with the above
characteristics would be contracted, according to théacompetitive bidding
requirements, to the lowest bidder. This formula was considered as giving
a fair chance to each competitor in delivering the final product, especially
since the involvement of the federal government was regarded as interven-

tion in the market place. At first glance, the same strategy seems sensible

in developing a new bus, but, as we shall see, experience proved otherwise.

A waiver provision was provided by UMI' Act of 1964, only under special
circumstances.
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UMTA did, indeed, choose the above course of action to relieve the
deadlock created by the triangular problem of GMC trying to market the.RTS
bus, non-monopoly market competitive market preservation efforts by the DOJ,
and federal procurement obligations of UMIA under competitive bidding re-
quirements. The plan to launch a federal technology development program
for new transit buses was announced in late 1970, and it actually got under
way a year later.16

We have briefly considered the external inputs to the Transbus policy
process, now we look at the internal input. As noted earlier, internal
denotes a certain posture or mood which may change with time. 1In the late
1960's, at the time of the DOT's creation, seeking technological solutions
to transportation problems of the U.S. was a rather prevalent attitude.
Among the most famous examples of projects undertaken in keeping with this
attitude were the Urban Tracked Air Cushioned Vehicle (UTACV), Personal
Rapid Transit (RPT), and Light Rail Vehicle Rapid Transti (LRV) standardiza-

tion.l7

This technological optimism may have been partly due to successes
in satellit and communication technologies ip space programs of the 1960's
which were sponsored by the federal government.

Whatever the reasons, the above view is manifest in sudden increase in
Research and Development (R&D) activity by UMTA. The histrogram in Figure
3.1 shows the trend in UMTA's spending on Research, Development, and Demon-
stration programs for the period 1962-—1978.18 The level of expenditure on
hardware development increased substantially during the early 1970's, and
surged to its maximum in 1973. In the same period, the number of high tech-
nology firms entering the transit equipment market rose significantly, espe-

cially from the aerospace industry (e.g. Rohr Industries, Inc., and General

Electric Corporation).19 On the other hand, the expenditure on R&D in the
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post-1973 period has declined both in real and actual terms, i.e., constant
and current dollars.

The inerease in public transportation R&D activity in the early 1970's
coincided with the beginning of the second DOT administration. The Secre-
tary of Transportation at this time was John Volpe, and his administration
became known later for its high technology advocacy.20 Among his well
known efforts to move in this direction was the strengthening of UMTA's R&D
management skills. As noted in chapter two, appointment of Robert Hemmes
to the Office of Research, Development, and Demonstration (RD&D), and the
subsequent standardization of contracting procedure, towards unsolicited
in-house generated RD&D projects, were direct results of the alove Volpe
policy.

Given the above posture of the DOT (UMTA), and the bus problem which
it was facing, choice of the RDT&E strategy should come as no surprise.

This strategy proved unsuccessful in the end, although the strategy per se
cannot be faulted. It probably failed because the method of application of
this formula may have been at fault. The most prominent reasons for success-
ful application of the RDT&E strategy may be found in different characteris-
ties of the defence technology and the transit technology markets. First,
the defense-related industries market have a very high technology base com-
pared to the transit manufacturing industry, and consequently in most cases
problems with new technologies are more operations than development related.
Second, the level of government spending on space and defense-related tech-
nology projects are much higher than on the transit-related projects. Com—
parision of the budgets in the Departments of Defense and Transportatiom,
and funding levels for individual projects would warrant this.21 Third,

the end user of the defense-space technology is the federal government
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itself, while the customer for transit technology is at the local level.22

This affects the characteristics of the technolegy which in most cases has
to satisfy numerous, and sometimes conflicting demands due to geographical-
political dispersion among the local tramsit agencies.

It may be appropriate to note that authority to undertake RD&D indepen-
dently was glven tc UMTA only after 1964, and in the early 1970's UMTA uti-
lized opportunity to the full extent. Also, it was this authority which
allowed UMTA to undertake such programs as the bus technology program. These
projects might otherwise have been impossible, since the local tramsit
operators might not have been willing to share the costs of development.
This has both advantages and disadvantages to it. For instance, the federal
government can undertake hardware development projects which would have been
unfeasible to undertake for local transit operators due to financial, poli-
tical, institutional, and economic reasons. While ironically, for exactly
the same reasons any federal undertaking might fail to achieve its goals and

objectives.

TRANSBUS POLICY DESIGN

UMTA's goals in undertaking the bus technology program, according to
Carlos Villarreal, Administrator (1969-1973), may be summarized as follows:

"After a lot of discussion internally and with the
industry, we concluded that the only way to bring the
new bus to the market without destroying the last
vestiges of competition was to do three things:

1. UMTA would establish a standard bus specification,
with limited options, that would make use of the best
features of the prototype vehicles to be designed,
built, and tested by the General Motors, Flexible,

and AM General. The market for this vehicle would be
assured by restricting the use of federal assistance
funds to this model;

2. Product development costs, through the testing and
demonstration phases, would be borne by the federal
government under the UMTA research, development, and
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demonstration program.

3. An initial order of a size sufficient to defray

tooling costs would be negotiated with each supplier.

Thereafter, competitive bidding would be required."23
UMTA proceeded to accomplish the above goals by first hiring a consulting
firm, Booz, Allen, Hamilton Applied Research, Inc. (Booz-Allen henceforth),
as the prime contractor.24 The prime contractor would in effect be an inter-
mediary between the federal government, and the product prototype develop-
ment contractors. As the prime contractor Booz-Allen would develop speci-
fications for the new bus, and it would also monitor progress of the project,
as recommended by the 1967 NAE study.25

The specifications for the new bus were developed by Booz-Allen. The

specifications underwent several reviews before they were finally adopted.26
Advice of the transit industry in development of the specifications was
sought to encourage their participation. Specifically, a Bus Technology
Committee was formed whose members were representatives from the American
Public Transit Association (APTA.).27 One skeptic from the industry recently
noted, however, that "our participation was and still is nominal in programs
such as Transbus...and ourselves are to blame for not having a more effec-

tive lobbying to get involved."28

Getting the transit operators to parti-
cipate in the hardware projects, e.g., Transbus, is a compound problem,
since the transit operators as a whole are very operations oriented.

Along with the development of specifications, bids were solicited for
developing the new bus.29 In 1972, the bid selection process was finalized
after three of the bidders were announced as the subcontractors for the
development phase of the program.30 These three included American Motors
General Corporation (AMG), Rohr Industries, Inc. (Rohr), and GMC. GMC

was the last remaining manufacturer in the market with the exception of

Rohr, which had taken over the Flexible Company in early 1970, and was
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31

among several aerospace firms to enter the transit market at this time.
AMG's entry into the transit market, on the other hand, was the result of
direct enticement by UMTA in order to encourage competition in this market.
UMTA had encouraged entry of a new competitor in the bus market since it was
contemplating about promotion of competition, and increasing the production
capacity of this market in light of possible future increase in demand. In
fact, in 1972, a UMTA study had predicted that demand for 40-foot buses for
the period 1972-1980 could reach 6,000 units annually.33 This figure was
essentially twice the largest annual demand for transit buses since the
1950's, although some observers.had predicted volumes clese to 20,000-
25,000 annually.34 Evidence in Table 3.1 and Figure 3.2, however, show
that the demand for buses has yet to reach the 6,000 1eve1.35

As noted earlier, there were other new manufacturers entering this
market beside AMG and Rohr. The efforts by these firms may be characterized
as technology utilization ventures, which aimed at introducing some high
technology products into the transit market. The encouragement, of course,
"had come from the federal government, i.e., UMTA, that had increased its
R&D expenditures in this period significantly. It has been estimated that
in addition to federal assistance, private investment on such ventures might
have reached $250,000,000.36 The results, however, have been disappointing,
and accompanied by a private sector loss equal to the latter figure, and
along with several market exits (e.g. AMG itself in 1978). A UMTA official
has noted on this period as "trying to put too much technology in and rush-~
ing it into deployment in a hurry."37

As far as the bus technology program was concerned, bringing in an

additional competitor proved wasteful, and inefficient, since in the end

AMG quit the market.38 Interestingly, at first only GMC and Rohr were
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considered for development of the new bus, and AMG was later added to the
list for reasons noted earlier.39 This was an important step in the design
of the Transbus policy, since clearly the perception of the federal govern-
ment, and the transit operators as regards the importance of competitive
environment were quite different. Further, enhancing competition in a cer-
tain market may not merely depend on the number of competitors in that mar-
ket, but on a combination of factors such as the technology base, volume of
sales, end user demands, perceived degree of financial risk on new product
ventures, deployment environment of the techmnology, etc. It has, however,

been observed that potential demand for a product market is the most effec-

40

tive agent in promotion of competition in that market.

Another important aspect of the new bus policy was the standardized
design., 1In keeping with this, Booz-Allen developed a set of specifications
which were a mix of performance-design, although they were referred to as
performance specifications.41 Table 3.2 shows several of these specifica-
tions. Among the most technologically important of these specifications
were the 17-inch floor height at the front door (for when the vehicle is
stationary), and entry provisions for individuals in wheelchairs, since in
the end these two features created the most controversy, and also affected
other critical components.

To begin the analysis of the above issues, it is important to separate
the objectives of the above design features. This is essential in formula-
tion of any policy, since the "value" of, say, having a low floor depends
entirely on what objectives are being pursued. This, of course, is the
rational approach to analyzing the events by judging the attainments against
the objectives. The analysis will first focus on the low floor goal.

The inspiration for the Transbus design goals originated from the NAE
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study, particularly the low floor requirement. In that study, NAE had noted
that "a lower floor level may be the most desirable means for improving

wh2 This comment was mainly based on an informal

ease of entrance and exit.
survey (through newspapers) conducted by NAE whose respondents were identi-
fied as either physically handicapped or aged.43 The most significant
complaint from the latter group was that "the steps were too high" on buses,
and NAE's recommendations on design of the steps were as follows:

"Height above street; No difference in elevation between

floor of vehicle and curb is desirable. 1In no event

should the height be more than 7 inches; and

Step height: While steps of any sort are undesirable,

if they are used they should have riser heights the

same as that between the street or curb entrance.
Tn no event should the step risers exceed 7 inches."

&4
In other words, ideally no difference in floor height and curb height is
desirable or the less the difference the better, and further along the
same lines the step height and the riser heights should be equal. The NAE
stated, on the consequences of lowering the floor height, that:

"Elimination or substantially lowering the access steps

will result in significant changes in the geometry and

content of the vehicle components. For example, elimi-

nating conventional transverse axles to lower the floor

level, and replacing them with completely independent

wheel and suspension units, will totally changed the

present mechanical steering and transmission geometry...

and a reduction in wheel diameter may follow in order

to minimize wheel housing intrusion on the floor area."4>
The purpose of the low floor in the bus technology program was to achieve
very specific objectives which included reduction in dwell time, and safer
ingress/egress.45 According to the specifications boarding time could be
haived by lowering the floor 50%, i.e., 34 inches to 17 inches, and also by
widening the doors from 27 inches to 40 inches.46 Table 3.3 contains a

number of design goals which were incorporated in development of the speci-

fications. These design changes, however, affected the operational aspects
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of the bus considerably, since the changes represented a major departure
from the conventional buses. Indeed, the NAE study had recognized this
factor, in addition to the economic effect of these changes:

"Vehicles presently available from manufacturers, when

equipped with accessories and features that are also now

available, can meet over 807 of the criteria developed...

Thus substitution of new high performance vehicles for

older inadequate vehicles 1s held back far more by

economic than by technological considerations.”

Therefore, the NAE had in effect stated that, utilities and costs
associated with a low floor design (due to those 207 commercially undeveloped
componenetry) have to be taken into consideration before commitment to a
design could be made. The difficulty with comparison of design features
such as low floor versus.high fleoor is that, unless costs and benefits
associated with each are quantifiable, the final choice has to be made on
social equity grounds. Such choices are perfectly acceptable, although very
often the decision on these grounds are made without clear statement of the
corresponding assumptions.

For instance, in the Transbus case, after completion of the tests
Booz-Allen attempted to quantify contribution of the low floor and wide
doors to the reduction in total trip time. It was concluded that, if the
dwell time were reduced to the minimum possible as a result of the above
design changes, the maximum potential for reduction in total trip time will

not exceed 10%.48

Further, due to possible increase in bus usage by the
physically handicapped ,and wheelchair users, any such reduction in total
trip would be offset by an increase in the dwell time which corresponds to
the latter users. The above arbuments, however, would only apply to urban
areas because of étreet congestion, and eclearly most of transit bus usage

does take place in such areas.

At first glance, the above argument could be taken as evidence against



-70-

the utility of low floor considering the costs associate:d with development
of related components. It is, however, useful to note that the tests Ly
Booz-Allen were limited to a total of 24 days, and buses were used Iin selec-
tive service usage.49 Further, the calculations were based on extrapolation
of the data collected. Thus, it must be clear that, although the gquantified
contribution from the low floor could be used as a guldeline, its value as
the sole basis for a decision in favor or against the low floor would be in
doubt. By no means it is implied here that such decisions are not made or
should not be made. The objective is to convey that these decisions are
mostely social in the public sector, or entrepreneurial in the private sec-
tor. Thus, they usually preclude a reliable quantified analysis of expected
costs and benefits.

The other important design feature was the entry provision for wheel
chalr users required on prototype vehicle models, although no specific
type of device was required. The practical considerations, however, limited
the choice of devices to either a lift or a ramp. At the start of the pro-
gram superiority of either devices was yet unsure, and to date that still
holds true.50 The two manufacturers cfrrently operating in the market,
however, have opted for the lift on their interim model buses.51 This was
despite the fact that the cost of each lift would be between $7,000 to

$10,000.°2

This choice was made due to the possible dangers of operating a
ramp at low height curbs which could increase the chance of accidents involv-
ing the wheelchair users. Also, the mechanism of a 1lift is considered
more feasible from maintenance and operational points of view,

It should be noted that although the controversy over the feasibility

of ramp and lift continues, the real question involved here has not been

technical in nature. A recent survey by UMTA has shown that out of the
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total transportation handicapped populaticn, 7,440,000, only 5.5% were
identified as wheelchalr uaers.53 Further, only 5% of the latter group
would utilize public mass transportation facilities if given the opportuni-
ty.54 It appears from the above evidence that decision on the use of the
1ife (ramp) very clearly involves social issues of greater Importance than
the corresponding technical ones. Specifically, the issue of providing
separate service to wheelchair users has to be decided on the basis of
social-economic considerations.

The development of Transbus first began in August 1972 when the Secre-
tary of Transportation, John Volpe, announced that AMG, GMC, and Rohr had
been awarded the new bus development contracts.55 The program was to pro-
ceed according to the following plan. Each contractor would be asked to
develop three prototype vehicle models according to the specifications deve-
loped by Booz--Allen.56 These vehicles would then be tested. The testing
would include both engineering as well as in-service revenue aspects of the
vehicles. It was also tentatively agreed that upon completion of the tests,
a "best" design would be selected among the features of the three prototype
vehicles.57 Each of the manufacturers would then be contracted to further
produce 100 (200) vehicles according to the best selected design.58 This
plan was designed to serve at least two purposes. First, it provided the
producers with a minimum order to recover some of their tooling costs, and

reduce their financial risk. Second, the likelihood of eliminating the

weaker competitors from the market would be substantially reduced.

ROLE OF TRANSIT OPERATORS

The concept of Transbus was received with considerable enthusiasm by

the transit industry.59 The industry's participation, however, was limited
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to the cooperative effort with Booz-Allen in development of the speciflca-
tions. Considering the origiral design of the plan, the operators had every
right to be optimistic, and receptive towards the idea of a new standardized
bus, given that the federal govermment was to finance much of the investment.
As the tests were completed though the industry's dissatisfaction with the
program grew substantially, especially due to policy changes of UMTA and
inadequacy of the tests. The reasons for the latter will be discussed

later, but next the focus will be on the role of tramsit operators and pos-
sible alternative strategies as regards this role.

A major reason for dissatisfaction of the operators was lack of repre-
sentation on their behalf. Except serving in an advisory role, the transit
industry's input to the Transbus program was insignificant. For instance,
the Bus Technology Committee of APTA had practically little to do with

development of the final Transbus Procurement Requirements (TPR). At the

present time, even with the benefit of hindsight, it may not be possible to
assert that the Transbus program would have been successfully implemented if
transit operators had participated more effectively. It is, however, pos-
sible to make recommendations for future projects of the same nature. Com-
parison of the 1970 amendments to the Clean Air Act with UMT Act of 1964
may prove insightful although the contexts of these laws are different.

In the 1970 amendments to the Clean Air Act (CAA) Congress had deter-
mined that postponement of the emission standards was only possible after
four distinct conditions had been met.GO One of these conditions concerned
the availability, feasibility, and applicability of the pollution abatement
technology. Congress had granted an oversight authority to the National
Academy of Sciences (NAS) to determine the latter aspects of the pollution

abatement technology especially in the case of the automobile emissions.
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The NAS in this role would act as an intermediary between the Congress, and
the private sector. The NAS's participation would also ensure input from
the independent sources into the process of rulemaking on emission standards
by the federal Environmental Protection Agency (EPA).

In the case of public transportation, UﬁTA can also impose standards
on the transit industry, although by no means its rulemaking authority
resembles that of EPA. Moreover, it can only impose standards on those
operators that receive federal financial assistance in contrast to EPA that
has industry wide powers. Using the 1970 CAA provisions as a token case
for participation of an independent entity overseeing the EPA decisions
regarding the feasibility of technology, it may be possible to suggest a
similar arrangement in the case of UMTA initiated technology development
programs.

One alternative would be to establish an Innovation Board serving
similar functions to the NAS in the CAA amendments. In particular, the
function of this board would be the oversight of programs which UMTA under-
takes in order to introduce new products or utilize the existing technology
(diffusion). It would be preferable to establish this entity through an act
of Congress. Otherwise, it could easily be disbanded, and/or become an
extension of the existing administrative organization, In the case of the
DOT this board may encompass the whole department, although at present we
are mostly concerned withithe UMTA programs. So the UMIA division of the
Innovation Board may consist of members from the executive branch, transit
operators, and transit equipment manufacturers, and the academic community.
For instance, an arrangement, though arbitrary, may include two members from
UMTA, four members from the transit industry {(two management, and two labor},

representatives from major transit manufacturers, and two members of the
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academic community (e.g. NAS, NAE, NRC, etc.).

Formation of the Innovation Board, merely on its own does not ensure
successful implementation of technology innovation programs. It does,
however, establish a legitimate forum for the transit industry along with
other interested parties to air their views as far as the innovation pro-
jects of the UMTA are concerned. Further, it safeguards against hasty and
impractical decisions which in the end can prove wasteful and inefficient.
For example, realistically the original plan for pre-production procurement
of 100 units of Transbus would probably have been rejected by the Innovation
Board at the start of the program due to its costs and the low capacity of
operators to handle '"high technology products.” Finally, the author
is aware of possible political unfeasibility of establishing such a board
with the above membership arrantement, since it is essentially a direct mix
of the public and private sector. The point to be made here, however,

is the existance of such an independent board rather than its membership

arrangement.

DEVELOPMENT , TESTING AND DEMONSTRATIONS

The development of the first Transbus prototype was completed in 1974,
and it was delivered for testing in February of that year. The testing
included engineering aspects of the vehicles, and they were mostly carried
out at the testing grounds in Phoenix (Arizoma). Specifically two of the
three prototypes from each manufacturer were used for engineering testing
which included semi-destructive tests. The third prototype would be used
for in-service testing or demonstrations. These demonstrations tcok place
in four cities including Miami (Florida), New York City, Kansas City (Kansas),

and Seattle (Washington).6l The demonstration process included selective
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riders, i.e., the elderly and the handicapped, the members of the general
public, the bus drivers, and the maintenance crew. .It also included com-
parative (show room type) demonstrations of the prototypes along with cur-
rent model buses plus the interim model buses.62 Public opinlon surveys
were also conducted to investigéte the attitude of the riders, and the
general public about the Transbus.

One of the purposes of the tests, and demonstrations was the collection
of information about actual operational characteristics of the prototype
vehicles in revenue service. Tﬁe standard bases for comparison of the
operational characteristics in the transit industry are either the accumula-
ted mileage on the vehicle or thé accumulated time spent in operations (or
both). In the case of the Trénsbus tests and demonstrations the average
accumulated mileage on each prototype was 15,000 miles, including 6,000 on
AMG prototype, 15,000 miles on GMC prototype, and 25,000 miles on the Rohr
prototype.63 Further, the total time spent in testing for all prototypes
was B0 days, which included 24 days of actual in-service operational demon-
strations. It is approprilate to note that, in the transit industry, the
"normal" life cycle for buses is regarded as 12 to 15 years or its accumu-
lated mileage equivalent, i.e., 500,000 miles.64 Therefore, despite the
original intentions, the tests and demonstrations were in actuality far from
adequate from an operational point of view.

o

NEW UMTA PHILOSOPHY

As shown in UMTA's timetable on Transbus, Figure 3.3, the original stra-
tegy was to select a standard configuration among the prototype models of
Transbus which utilized the best features of all vehicles.65 A standard de-

sign package would then be finalized in keeping with the "best" configura-
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tion. In 1973, however,.a new Secretary of Transportation took office.
Claude Brinegar succeeded John Volpe as the new Secretary of Transportation,
and Frank Herringer was appointed UMTA administrator.66 The new administra-—
tion effectively altered the COursé of the Transbus program. In order to
understand this change, it is first nécessary to describe UMTA's strategy
of implementing the Transbus policy prior to the 1973 administrative change.

It was anticipated that, after the test and evaluation stages of the
program were cconcluded, procurement of the 300 units of the Transbus would
create '"a larger scale production capability" for each manufacturer.f’7 This
policy corresponded to the RDT&E strategy with the objective of sustaining
as many competitors in the market as possible. This procurement policy,
though, was a departure from the conventional view of demonstration programs
which were described in chapter two. That is, the objective of demonstra-
tions was to attract private capital by showing the feasibility of the tech-
nology, and leaving the rest to the entrepreneurial process. The above preo-
curement strategy was designated to be the forerunner of the capital grants
program of UMTA under Section 3 of UMT Act 1964. 1In other words, UMTA would
sponsor development of new transit technologies under Section 6 RD&D funds,
and then it would use Section 3 funds to procure that technology by limiting
the choice of the transit operators to these developed technologies.68

In spite of the earlier plan, in mid-1973, UMTA began reviewing its
position on the Transbus program, and developed a tentative plan for imple-
mentation of the so-called phase two, i.e., procurement of 300 Transbus
units.69 This revision involved the elimination of the procurement plan for
the 300 Transbus units, although in February of the same year UMTA had
publicly reiterated the latter commitment.70 It may be noted that if UMTA

were to procure those 300 units, the costs could exceed $30,000,000, The
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development costs of the nine prototype models were approximately

$15,000,000. 71

Assuming the production models would cost in the range of
$100,000-5150,000 (possible even more) per unit, then the costs of 300 units
would amont to $30,000,000-$45,000,000. This figure may look phenomenal in
absolute terwms, but it was in line with several other UMTA projects at the
time. For instance, the costs of the PRT project which began in the early
1970's, has been much higher. 1In Morgantown, West Virginia alone, the total
project costs equal $64,300,000.72 Therefore, the prospects of procurement
costs in the case of the Transbus program were quite comparable to similar
UMTA undertakings.

In Januvary 1975, UMTA, through a policy statement, publicized its offi-
cial position on the future of Transbus.73 It contained three important

elements. First, the federal government (UMTA) upon conclusion of the Trans-

bus testing and evaluation would develop a set of performance specifications

for 40-foot transit buses, and all federally funded transit buses would be
required to comply with these specifications. Second, "in the interim...
before the arrival of the low £loor Transbus...UMTA will fund high-floor,
two axle buses incorporating styling and design changes consistent with the

n’h

Transbus, should manufacturers desire to provide such changes. Third,
UMTA abandoned, although not publicly announced, the original idea of funding
the purchase and of 100 buses from each manufacturer.

The shift in Transbus procurement policy, which had been contemplated
since 1973, may essentially be attributed to the new philosophy which the
DOT administration had adopted, namely, less direct federal involvement in
the transit market.75 Obviously, this new outlook could not be carried out

to the extent of reversing the past policies, but it could be applied to new

policies to which the DOT had made no financial commitment yet, Clearly,
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the Transbus procurement policy was in thg latter category. Also, the
prospects of a standardized design bus unless accompanied by guaranteed
government procurement, would have probably led to opposition by the manu-
facturers. Further, in the transit market the transit manufacturers had
the upper hand since the regulatory authority of UMTA was limited to the
transit operators (receiving assistance).

The above shift entailed formulation of two procurement policies re-
garding both the Transbus, and the interim bus, pending the results of the
tests and evaluations. In addition to the difficulty of developing these
procurement policies which should incorporate a set of performance stan-
dards, UMTA faced opposition of the operators, as well as two of the manu-
facturers. Opposition of each party, however, was based on reasons of self-
interest and concern over consequences of moving away from the original

procurement policy.

TRANSIT OPERATORS' VIEW

From the transit operators' view the operational demonstratious had
brought out several problems associated with the operation of the Transbus
technology which had yet to be worked out before Transbus could be intro-
duced into transit operation.76 Therefore, they did not favor procurement
of the Transbus at its current (then) status. Further, they argued that
before procurement of Transbus and extensive actual revenue service testing
has to be undertaken in order to determine the actual operational character-
istics of Transbus.

There were several reasons for their concern over operability of the
Transbus. Their most pressing concern was that Transbus had undergone

"little'" testing compared to the actual desired 1eve1.77 Indeed, compared
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to the industry standards of 12-15 years or 500,000 miles equivalent of
accelerated testing, accumuilated mileage on tl.e whole Transhus test fleet
was 30,000 miles. Also, the problems revealed in these tests were worrisome
to the transit operators from an operational standpoint. These problems
included lower fuel efficiency, higher maintenance time, higher breakdown
rate, higher tire wear, lower passenger capacity, and higher initial costs.

The decline in fuel efficiency was mainly due to additional weight of
new accessories, and more compact underfloor componentry.78 Despite the
use of more efficient engines in prototype vehicles the fuel efficiency
would drop below the performance levels observed in the interim buses.
Further, the main contributing factors to the additional weight were the
tandem rear axle, and the wheelchair 1lift. In order to accommodate the
underfloor componentry in a smaller space, due to the 22-inch (or 24-inch)
floor height, the components had to be made smaller, say, the rear axle.
To achieve the same degree of reliability, however, the compact drive umnit
components inevitably became heavier. 1In addition, the weight of the wheel-
chair 1lift would be quite substantial. The above factors compensated for
whatever savings could be achieved through using higher efficiency engines.
The efficiency loss was an important factor in transit operations, since
fuel costs had continually risen, and contributed fo the increased operating
costs of the transit operators. These operators are also under constant
pressure to reduce their operating costs, and improve the efficiency of
their operatioms.

The maintenance time of the Transbus test fleet had been quite high in
the demonstrations period.79 This was partly attributed to the sophistica-
tion of the new componentry which the maintenance crew very often were not

familiar with. Also, the compactness of the components made access in cases
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of breakdown or general repair, quite difficult and time consuming. It
should be noted that thé latter problem would gradually have disappeared
with time, however, as things stood at the completion of tests these prob-
lems would probably have persisted for scome time. Therefore, the combina-
tion of the aforementioned factors increased the maintenance time of the
Transbuses, which in turn would have affected their operations reducing
the number of wvehicles in service at any given time.

The high breakdown rate was to be expected since the prototype vehicles
were Dbeing tested under actual revenue service enviromument for the first
time. The importance of this period should not be stressed, suffice it to
say that the extensive testing period which the transit operators were ask-
ing for was for this purpose. That 1s, under gradual operational testing,
problems would develop which were probably not accounted for or were not
discovered in engineering tests, and thus could be corrected.

The tests had shown that, tire wear in Transbuses would be higher than
the current buses.80 This was mainly attributed to characteristics of low
profile tires under heavy vehicles such as Transbus. The knowledge about
these characteristics, however, was not adequate and thus precluded defini-
tive statements about their relative advantages or disadvantages. The most
important immediate concern of the operators,though, was actual life of the
tires under heavy wear that could translate into higher tire replacement
costs thereby increasing operating costs.

The lower passenger capacity of Transbus was another concern to the
industry. The standard passenger capacity of Transbus was between 41—43.81
This combined with prospects of having wheelchair users on board the Trans-
bus, that could take up to three spaces, was thought to create a total lower

passenger capacity for the whole transit fleet of U.S5. (assuming all are



-81-

Transbuses) so that the whole transit fleet would have to be increased by
at least 1% to offset the loss in capacity. At the current level of the
bus fleet, i.e., approximately 52,000, this would have meant that an addi-
tional 5,000 Transbuses had to be purchased.82 Bearing in mind the finan-
cial situation of the industry, this was a source of concern for the opera-
tors in terms of additional initial costs as well as operating costs due to
extra man-hours required to operate the expanded fleet (with no additional
capacity).

Any disclaimer or concurrence with the above operators' view, however,.
may be rendered speculative, because the amount of testing conducted
was grossly inadequate for elther pro or con arguments concerning the newly
developed componentry. In addition, although there probably were some
basis for above claims, the response of transit operators was not unprece-
dented. Especially in view of their traditional attitude on regarding intro-
duction of new technologies. Therefore, if one were in place of the federal
government (UMTA) one would doubt the extent of real concern as opposed to

known behavioral patterns of response on the part of the operators.

THE MANUFACTURERS: AMG, GMC AND ROHR

As noted earlier, AMG's entrance into this market had been aided by
the prospects of procurement of a standard design bus by the federal govern-
ment. Also, there were reasons to believe that a standard federal design
bus would, in the long run, create a profitable market. Provided that the
volume of sales were sufficiently high so as to warrant expansion of produc-
tion capacity, and thus realization of economies of scale are existent in

most standardized design products, then high profitability potential for

a standardized product might hold true. Consequently, when the DOT announced
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that, it would not mandate a federal design for buses, and rather the regu-
lation would be in the form of performance standards, AMG's displeasure

could be expected. Having entered the market only three years before, and
being wholly dependent on government procurement policy for sale of her

product, AMG's pusition was sensitive to the above policy changes. Due to
these factors, AMG protested UMTA's policy shift directly, and through Con-
gressional means.83

Rohr was probably in the same position, but it might have been more
prepared for this policy shift. Rohr's preparedness was due to the produc-
tion of the export model bus that it manufactured for Israel.84 As a result,
Rohr could have proceeded to produce the interim bus, similar to GMC's
RTS-2, while AMG had probably made no such plans. Despite this Rohr had
expressed it's opposition to the policy shift, especially in light of no
forthcoming federal participation in comme.cial development of the compo-
nents.

GMC was in a quite different position with regard to the latter two
manufacturers. First, she was very well established, and financially capable
compared to AMG and Rohr. Second, she had contemplated the introduction of
RTS-2 bus since the late 1960's, and she also had announced the production
schedule of RTS-2 in 1973 (as two years away). Third, it probably did not
favor further federal intervention, since after 19275 it did not bave to
satisfy the obligations of the 1965 consent decree anymore. The latter
point would seem important considering that if the federal government did
engage in commercial development of several of the new Transbus components,
issues of patent and inter-supplier pricing of these components would entail
problems.

Overall, AMG and Rohr were concerned about their future competitive-
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ness in the market if UMTA in fact funded the purchase of interim buses,
which at the time were only within the production means of GMC. On the
other hand, GMC probably welcomed the new UMIA policy due to the likelihood
of lesser direct federal involvement in '"market" affairs, such as commercial

development of the components.

PROMULGATION OF THE FIRST PROCUREMENT POLICY

In mid-1975, subsequent to the appointment of William Coleman as the
Secretary of Transportation, Robert Patricelli was appointed as the UMTA
administrator. Patricelli in addition to the problem of formulating procure-
ment policies regarding the Transbus and interim bus, also faced another
important issue, namely, regulation on transportation services and eguipment
for the elderly and handicapped (E/H). 1In view of the mounting judiciai and
Congressional pressure (court cases discussed in Chapter two), UMTA's prompt
response was required. The prospects of accessibility versus mobility inter-
pretation of the Section 504 of the 1973 amendments to the Rehabilitiationm
Act, and the Federal Highway-Aid Act of 1973 had raised serious doubts about
consequences of such regulatioms.

The transit operators and UMTA favored mobility interpretation because
of economic and operational impacts of making conventional transit facilities
fully accessible to E/H. Providing special subsidized services in their view
was a far better approach to solving the transportation problems of the E/H.
The statutes were vague about this aspect of regulation, though the intent
of the law was pronounced as a means of mainstreaming the E/H into the popu-
1ation.85 Among the issues pinpointed by the advocates of the latter view
was the accessibility of Tra,nsbus.86 That is, buses had to be made access-

ible to the E/H population by mandating a standard low floor feature in
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buses purchased with federal funding.
In the first move to clarify the regulatory intent of the E/H laws,
UMTA issued notices on proposed rulemaking on the Section 504 mandate on

April 30, 1976.%7

In this proposal, UMTA distinguished between mobility and
accessiblity to the extent that the latter interpretation was regarded im-
practical, especially from the conventional transit view. Also, the require-
ments for E/H transportation were included as a part of the annual trans-
portation improvement plan of the transportation system management regula-
tions. The wheelchair accessibility option was also provided for in the
rolling stock acquisition.

Having clarified the accessibility issue as regards the floor height
of the buses, UMTA proposed a "Draft Policy Statement” on Transbus and
solicited the views of the concerned parties consisting of manufacturers,
operators, and publir interest groups.88 This draft proposed to mandate the
Transbus after a 24-month operational test period. In the meantime the
funding for purchase of the so-called interim bus would be forthcoming.
From the responses it became apparent that, first at least two (AMG and
Rohr) of the manufacturers would require some form of direct financial assis-
tance from the federal government before they could commit themselves to
production of the Transbus. Second, the operators favored the 24-month test
plan though their new bus replacements were more urgent, and thus they
pressed for a procurement plan which would authorize funding of the interim
bus. The interim bus, however, was only within the production means of GMC.
In fact, GMC had announced the actual production schedule of RTS-2 in May
1975. Third, the public interest groups especially the representatives of
E/H groups, were urging to move ahead with the Transbus mandate. Due to

these various positions which had developed regarding the Transbus, UMIA
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held a public hearing in May 1976. This hearing was to clarify the positions
of the concerned parties, and also help to determine a feasible solution to
the problem of Transbus/interim bus procurement. Following the hearing and
some further deliberations, UMTA announced its policy on Transbus. Transbus
policy contained three important elements. It promptly terminated all
further federal involvement in commercial development of the components.
It mandated a set of specifications which were to be satisfied by buses pur~
chased with federal funding. The development of a bus with 22-inch (or
24-inch) floor height was left to the manufacturers at their own discre-
tion.89
The reasons for the new procurement policy included inability of at
least two manufacturers (AMG and Rohr) to produce a low floor bus indepen-
dent of government participation in commercial development, urgent need of
operators for new bus rolling stock, GMC's ability capability to produce the
interim bus without further delay. This policy raised considerable contro-
versy in the press and among proponents of the low floor bus. In fact, it
had been stated by some observers that UMIA was subjected to political pres-
sure by GMC not to mandate the low floor bus.90 Additionally, AMG filed
suit against DOT for funding the procurement of interim bus, contending
that the policy was exclusionary.gl The suit, however, was unsuccessful.
The policy was mandated as the Transbus Procurement Requirements (TPR).g2
After February 15, 1977, buses acquired.by federal financial assistance were
required to have an "effective 24-inch floor height, a wheelchair entry
provision option, and several other features which were essentially the
characteristics of the interim bus (e.g. GMC's RTS-2). The effective 24-

ineh floor height was defined in terms of combination of floor height and

a kneeling feature at stops. This kneeling feature was approximately 5-6
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jnches, thus allowing for an actual floor height of 29-30 inches. This 29—~
30 inch floor height was within the limits of current interim bus technology.

The above procurement policy was, indeed, a viable solution to the
immediate problems of bus replacements. Further, it demonstrated how a per-
formance feature could be incorporated into the standards of procurement
without compromising the design flexibility of the vehicles, especially the
24-inch effective floor height. The procurement policy though did not in-
clude the major design features of Transbus such as tandem axle, and 22-inch
floor height. It in effect was a policy formulated to procure the RTS-2
type buses. Presumably, such policy could have been implemented with pre-
Transbus program technology as far as the operators, UMTA and GMC were
concerned, since it was GMC's efforts to market the RTS5-2 bus which had led
to renewed federal interest in a new standardized bus.

It is essential to realize the importance of the above UMTA policy in
the context of government-initiated technology innovation. In spite of
expenditures of $28,000,000 on the Transbus program in order to introduce a
new transit bus, and also promote competition, the results showed several
missing links. First, the major manufacturer, i.e., GMC was reluctant to
commit itself to the iow floor Transbus. This reluctance might have been
due to a number of reasons including operational problems of low floor tech-
nology, patent issues of government assisted technology development, advance
financial commitﬁent to the RTS-2 bus. It was claimed by some observer that
GMC had already committed $50,000,000 to production of the RTS-Z.93 Second,
most of UMTA's efforts were directed at development of the technology, and
not its commercialization. In other words, UMTA had only gone as far as
establishing that the Transbus-related technology would be technically

feasible. The commercial feasibility of the subsystem technology was yet to
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be established. At present time, of course, due to the limitations placed
on government (UMFA) involvement in such ventures, commercialization efforts
are limited to regulatory means, that is, mandating some requirements on

the recipients of federal fimancial assistance.

3.3 PART-2: LOW FLOOR TRANSBUS ABORTED

The discussion on suspension of the February 15, 1977 Transbus Mandate
by Brock Adams, Secretary of Transportation, was given in chapter two. After
suspension, the TPR was revised to reflect the policy shift towards standard
low floor transbus. No doubt the recent political pressure by the E/M -
groups, the Executive Order by the President on prompt compliance of Section
504, and increasing pressure of court cases on accessibility issues influ-
enced the above DOT decision. Whatever the motivations behind the new man-
date, it was finally rendered ineffectual by the refusal of the manufactur-
ers to bid.

In mandating the Transbus UMIA had opted the regulatory avenue to
commercialization of Transbus-related subsystem technology. Indee&, if
any, that was the only avenue left open, since no further government funding
for commerical development of the Transbus was forthcoming. 1In the procure-
ment context, however, such action required careful scrutiny: £irst, formu-
lation of a set of performance/design standards to introduce desirable
subsystem technologies of Transbus; second, the appropriate procurement
arrangement for commercialization of these subsystem technologies.

The revised TPR which would have taken effect after September 30, 1979,
was a mix of performance/design standards, though the emphasis was pre-
eminently on design. For instance, the rear axle arrangement, step height,

and step riser were among the required design features. The performance
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standards, on the other hand included jerk (rate of change of acceleration),
a—celerétion, emission levels, fuel consumption level. The important
factor in formulation of the standards is that they have to be within the
technological possibilities leaving only the economic hurdle to be overcome.
In case of Transbus, though there still existed several unknown technical
features such as fuel efficiency, vehicle curb weight, and vehicle life-
cycle. Therefore, requirements about these features could not have been
incorporated in the standards with absolute certainty about their feasibili-
ty. In fact, the manufacturers did complain about several of these require-
ments as being technically unfeasibile, say, achieving a 26,500 1b. weight
1imit, and having wheelchair lifts, and a tandem axle or having a 3.5 mile-
per-gallon fuel consumption in addition to the latter features.94

The procurement arrangement is critical in any technological under-
taking by the government. Depending on the existing’ level of commercially-
developed technology related to subsystems of the product the procurement
policy may be different. In case of Transbus, UMTA opted for its omnly
available avenue under the statues, i.e., competitive bidding. Considering
that the manufacturers had to undergo some degree of retooling, and that
the several of the subsystems were not yet commercially developed by the
suppliers, e.g., axle manufacturers, it may have been more appropriate to
have procured the first minimum order via the cost-plus-fixed-fee basis
system.

Given that there was uncertainty about technical feasibility of
several features which were included in the standards  and the procurement
system of competitive bidding, it was probably no surprise that no manu-
facturaer bid for production of the first (530) Transbuses. It may be asked,

however, that financial risk at some price would be worth taking, so why
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none of the manufacturers actually bhid for Transbus at the actual price
which included the corresponding financial risk. It is conceivable that
the actual bid price would have been in the $300,000-5$400,000 range. 1In
that case, one can Imagine the amount of negative publicity and criticism
that the manufacturers would have received if they actually had bid for
the latter amount. Therefore, even though in theory it would have been
possible for the manufacturers to bid at high prices, in practice the
financial concern was not the only motivation behind their decision to
refuse to bid.

Another aspect of the procurement arrangement of Transbus was the
nature of TPR. It was formulated in such detail, and with such stringent
warranty requirements that even the remotest prospects of failure to fulfill
these requirements would have deterred the manufacturers from bidding. An
example would help to illustrate this. In 1979, the transit authority of
Boston (Massachusetts Bay Transportation Authofity), succeeded in claiming
$40,000,000 worth of damages from Boeing Vertol, Inc. (BVI).95 The damages
were awarded due to unfulfilled contractual agreements between MBTA and BVI
regarding the warranty, and quality assurance provisions in delivery of
(approximately) 130 Light Rail Rapid Transit Vehicles. Therefore, even the
possibility of such suit (forthcoming) would have deterred the manufactur-
ers from bidding, or in case they did decide to bid, the above argument,

regarding the high price, would probably prevail.

LOW FLOOR ALTERNATIVES

Clearly, the low floor became synonymous with Transbus as the program

schedule proceeded. Also, the refusdl of manufacturers to bid for Transbus
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was partly based on commercial "unfeasibility" of low floor components.
Further, the controversy over accessibility of Transbus to the E/H was

also related to feasibility (or unfeasibility) of low floor techmnology.
Thus, the analysis below concerns the various options and methods of having
a low floor.

The revised TPR specificed the maximum floor height as 24 inches, and
the corresponding step and riser heights as 14 and 8 inches, respectively.
Also, the kneeling feature would have allowed this floor height to be
reduced by 5 to 6 inches, i.e., to 19 to 18 inches. It is important though
to note that TPR specified a single slope floor (or the slope not to exceed
1 degree)}. This specification is crucial since several buses have been
built in Europe with low floor height features. The low floor feature,
however, has only been incorporated in the front portion of these buses.

At the rear, either the slope changes, i.e., increases or the floor height

is increased. The increase in slope of the floor (or floor height) is
necessary in order to use the conventional one-axle drive unit. For example,
Figure 3.4 illustrates several sloping floor configuration5.96 In fact,

the VOV bus of Germany {(manufactured by Mercedes) uses a similar feature

and the National Bus of Britain (manufactured by British Leyland) used the
double floor height configuration (floor height is higher at the rear).

Seemingly the variable slope floor (or floor height) represents a
viable alternative specially since the fate of the single slope floor Trans-
bus is known, so why it was not adopted. The two slope floor, indeed was
incorporated in the early revisions of TPR at the suggestion of Rockwell
International Corporation (the major axle manufacturer for buses). This

alternative, however, was discarded later in favor of the single slope floor.
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There were two major reasons for rejection of double slope floor. First,
the total weight of Transbus excluding the tandem axle drive unit could ex-

97 At

ceed the federal weight limit regulations for single axle drive units.
the heginning there were prospects for possible waiver of these regulations
though later as it became apparent such waiver would be impracticable.
Second, the transit industry did not favor the variable slope.98 The objec—
tion of the operators was to the required intermal steps within the bus

(see Figure 3.4). They argued that in the U.S. transit riders are not accus-
tomed to having these steps, and thus there might be a large number of
accidents dut to these internal steps. These accidents in their view could
translate into potential law suits resulting in damages to be paid by the
operators. They preferred to forego even the possibility of facing such
suits rather than using the variable slope floor.

As it appears, the above alternative to single slope floor configura-
tion were discarded without adequate examination. Both objections were
based on uncertain prospects of having a variable slope floor. For instance,
it would be possible that the single axle Transbus could be built within the
federal load/axle regulations, and with an aggressive educational program
transit authorities could have avoided potential accidents due to internal
steps. The implementation of this alternative, however, would probably have
required a pre-production testing period for examination of this design.
Also, it is conceivable that the Furopean experience should have been uti-
lized. As a result, it would have been possible to pursue the low floor
(24~inch) height objective via means other than the single slope configura-
tion. The ultimate choice of the latter floor configuration depends on the
manufacturers. In other words, even if the double slope floor were techni-

cally and commercially feasible, adoption of such a design would be at the



-92-

discretion of manufacturers. Manufacturers for reasons of their own, i.e.,
previous investment in the interim bus, could have refused to build the
double slope floor Transbus. Therefore, the ultimate deciding factor in
successful implementation of the procurement policy (standard specifice-
tions) would be dependent on consent of the manufacturers. This is a criti-
cal factor and should be taken into account at all stages of policy formu-

lation, that is, design or procurement.

3.4 SUMMARY AND CONCLUSIONS

In the analysis of the Transbus in this chapter effort was made to
explain reasons and motives behind various outcomes and actions during the
schedule of the program. It was argued that the Transbus program was ini-
tiated mainly as a result of GMC's efforts to secure a guarantee from the
federal government for procurement of its RTS bus, and the technological
outlook of the DOT administration at the time. UMTA chose the RDT&E stra-
tegy to implement the hardware development part of the program, and moreover,
in order to further promote competition, UMIA also enticed AMG into the
market. Due to the limitations imposed by the transit market, this strategy
did not bring about the desired results. First, the volume of sales to
sustain an additional competitor in the market had to be substantially in-
creased. This increase, however, implied higher RD&D and capital grant
budgets which were probably not forthcoming. Second, the Transbus technology
repr?sented a significant amount of new technology which, due to the low
technology base of the transit industry, the operators were probably unable
to absorb in the short period planned.

Even after the revival of the Transbus by the Bock Adams administration,

transit operators were not enthusiastic about the Transbus. Their lack of
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interest may partly be attributed to the lack of adequate representation on
their behalf in the formulation of procurement policy. It was proposed that
the operators as well as‘the manufacturers should be invelved more actively
in the new product innovation programs such as the Transbus. A step toward
this goal may be the establishment of an Imnovation Board as suggested in
this chapter (preferrably through an act of Congress). This board would
have an oversight function and also would act as a liason with the industry.
It was admitted that establishment of such & board may go cross—grain to the
traditional view against mixing the industry with government.

As far as the design of the Transbus was concerned, although various
alternatives were considered, they were not thoroughly explored, and judge-
ments against or in favor of these alternatives were not based on concrete
evidence. In particular, the low floor design that could probably have been
achieved via a double slope floor (or double height floor) was only consi-
dered in conjunction with single slope floor. The alternative floor arrange-
ments were rejected due to the possibility that the weight of the bus could
exceed the load/axle regulations, and the potential for accidents due to the
internal steps of the bus.

Another aspect of the Transbus was the downstream benefits of the low
floor. Since benefits associated with low floor could not be qualified the
decision on the low floor cilearly had to be made on social equity grounds.
Therefore, the decision could not be supported by any evidence of tangible
benefit but only with real costs. This brought about a negative image for
the program which implied an expensive technology with no tangible benefits.

An important factor in the reluctance of the manufacturers to commit
themselves to the low floor technology was that the related components were

yvet to be commercially developed. Commercial availability of subsystem
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components is in general essential to successful innovations. Otherwise,
the financial risk involved may push the procurement price higher than
expected. This higher price at first glance may present no problems. How-
ever, any of the two companies (GFC and GMC) could have received consider-
able criticism for bidding at high prices both from the public and from the
press. That is, the bid price for the production of the Transbus would have
included the financial risk associated with pre-production technology which
must have been borne by the manufacturers.

Overall several concluding remarks may be made regarding both the
conception and the administration of the Transbus program:

1. Transbus was initiated mainly due to the GMC efforts to
introduce its RTS bus. This implies that the Transbus
program was conceived of as a response to an outside
effort;

2. The hardware development implementation strategy of the
defense sector was applied, although this strategy was
probably not suitable for the transit market due to
characteristic differences between the two sectors, such
as the technology base and the budget capabilities of the
corresponding executive departments (DOD and DOT);

3. Active participation of transit operators and manufacturers
may have proved essential in successful formulation and
implementation of Transbus policy. In the future, their parti-
cipation may be ensured through establishmznt of an Innova-
tion Board;

4, The design of the Transbus was not based on thorough and
exhaustive exploration of all alternatives. In fact, the
double slope floor may have been viable though it was rejected
on the basis of load/axle regulations and potential accidents
due to internal steps;

5. Throughout the program criticism was directed at the costs
of having a low floor, since these cosis were tangible.
The benefits, on the other hand, being intangible could not
be accounted for. Thus the decision in favor of the low
floor was always regarded as a costly aiternative while the
corresponding benefits might have outweighed the costs on
social equity grounds which are unquantifiable; and
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The reluctance of the manufacturers to commit themselves to
low floor technology was partly because the corresponding
subsystem components were not yet commercially developed.
Thus, the bid price would have included the risk associated
with such a venture at the pre-production stage. Thus, a
high bid price and the ensuing criticism probably deterred
the manufacturers from bidding.
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Figure 3.4 Alternative Arrangements for Variable Slope Floor

Source: O.WJO. Schulz, Motorbus and Man, International Union of Pacific
Transport, 4lst Congress, International Commission for the Study
of Motorbuses (Brussels: UTIP, 1975).
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Table 3.1 New Transit Venicles Delivered to Properties
U.S5. 1940-1976

Year Motorbus Total
40+ seats Total
1940 - 3,984 5,254
1941 - 5,600 6,289
1942 - 7,200 7,840
1943 225 1,251 1,399
1944 1,015 3,807 4,151
1945 1,501 4,441 4,934
1846 2,185 6,463 7,150
1947 6,361 12,029 13,612
19348 4,342 7,009 9,165
1949 1,725 3,358 4,726
1950 1,611 2,668 3,050
1951 2,633 4,552 5,348
1952 1,165 1,749 1,992
1953 1,717 2,246 2,246
1954 1,344 2,225 2,485
1955 1,861 2,098 2,429
1956 2,589 2,759 3,135
1957 1,187 1,946 2,415
1258 . 1,419 1,698 2,126
1259 1,379 1,537 1,747
1960 2,633 2,806 3,222
1961 2,310 2,415 2,883
1962 1,920 2,600 - 2,406
1963 3,085 3,200 3,858
1964 2,331 2,500 3,140
1965 2,769 3,000 3,580
1966 2,752 - 3,100 3,279
. 1967 2,208 2,500 2,585
1968 1,994 2,228 2,612
1969 2,002 2,230 2,880
1970 1,274 1,442 1,750
1971 2,349 2,514 2,764
1972 2,581 2,904 3,265
1973 2,701 3,200 3,439
1974 4,222 4,818 4,910
1975 4,714 5,261 5,389
1976 4,099 4,745 5,481
1977 1,580 2,437 _N/A
- 1978 2,973% 3,795 N/A
1979 2,974%* N/A N/A

* Including 232 articulated buses.
** Quoted from CM and GFC- sales.

Source: American Public Transit Association, Transit Fact Book, 77-78.
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-Source:

Transbus Prototype Specifications.

Booz-Allen, Transbus Public Testing and Evaluation Program.
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Design Factor Improvement Gesl Over Current Buses

SPEED OF TRANSIT

Top Speed Increased from 70 mph to be comparable with freeway
traflic.
Acceleration . ' Increased from 1.4 to 2.2 mph/second for greater maneuverability.

This is the greatest desirable acceleration without sacrificing pas-
enger comfort.

Gradeability ' Increased from 40 to 55 mph on a 2% percent grade for increased
travel rates in hilly terrain.

Boarding Time Halved from 3 1o 1.5 seconds per passenger for expeditious ingress
and egress. Accomplished by increasing door width from 27 to 40
inches and reducing height of bus floor above curb.,

PASSENGER COMFORT AND SAFETY

interior Noise Level Reduced from 85dBA to a maximum of B0dBA under all operating
canditiuns and at all passenger focations. This represents a 70% re-
duction in noise.

Air Conditioning To be standard equipment on all vehicles; redesigned for greater
reliability,

Interior Lighting An increase in intensity at the reading position over present
bus lighting systems. :

Seat Width Increased from 16 to 18 inches per passenger,
Knee Room Increased from eight to 10 inches.
Passenger Information Destination sign letter height increased from four to five inches

with a minimum of two signs per vehicle, each with a 200-destination
automated storage capacity,

Table 3.3 Transhus Design Goals

Source: Booz-Allen, Transbus Public Testing and Evaluation Program.
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Improvement Goal Ovor Current Buses

PASSENGER COMFORT AND SAFETY-CONT'D,

Window Area

Jerk

Floor Height

Boarding Steps

Passenger Windows

Crashworthiness

Emergency Egress

Pedestrian Protection

Bus Bedy and Bumper

Interior Design and Padding

A 100 percent increase in side window area for increased visibility
for both seated and standing passengers,

Kept to a maximum ofthree mph per second/per record to provide
smoothness of acceleration comparable to modern rail transit.

Reduced 50 percent from 34 to 17 inches abova the road surface
to reduce boarding accidents, especially those involving the aged,

Step from street reduced from 14 to 10 inches, with interior step
height reduced from 10 to seven inches, and the number of interior
steps reduced from two to one,

Converted from operable type to permanently fixed and sealed to
insure that passenger limbs do not protrude from bus enveiope and
to protect passengers from flying objects.

Interior dimensions to be altered by no more than three inches in
typical roll over and side impact crashes for improved passenger
protection.

Hatches in roof and side windows which can be opened in an
emergency for rapid egress in event of roll over and fire.

Right rear wheel area redesign and elimination of potential hand
holds to reduce pedestrian fatalities.

Energy absorbing concepts 1o reduce the severity of busfautomobile
and bus/pedestrian accidents. Design target is 35 percent reudction
in accident costs.

improved assist devices, interior padding, elimination of interior
hazards and the development of new safety bus seats,

Table 3.3 Transbus Design Goals (continued).
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Imprevement Goal Over Current Buses

Exterior Appearance

Interior Appearance

Gases and Smoke

Gdor

Exterior Noise

Tratfic Congestion

Interior Cleaning
Glazing Material

Bumper Impact

AESTHETIC APPEAL

Low profile, smooth lines, simple shape.

Simple design, comfortable, attractive appointments.

ENVIRONMENTAL ADAPTABILITY

Meets 1974 Federal heavy duty standards with the 1875 Calilornia
heavy duty standards as a design goal. ‘

Reduced by 50 percent.

Reduced by 70 percent from noise fevels of present vehicles (from
85 to 80 dBA].

30 or more automobiles removed from rush hour traffic for each
full bus.

MAINTENANCE AND SERVICING

Interior cleaning costs reduced with conversion from supported to
cantilever seating,

Conversion to glazing that increases impact strength and elimina.os
breakage caused by vandalism.

Withstand a five mph impact by a 4,000 pound automobile without
incurring damage to the bus, and reducing damage to the car.

Table 3.3 ‘"Transbus Design Goals {(continued).
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Design Factor Improvement Goal Over Current Buses

MAINTENANCE AND SEAVICING — CONT'D.

Exterior Panel Replacement Non-stressed exterior panels to be replaceable within
30 minutes.
Brake Friction Material A 100 percent increase in friction material life from

50,000 to 100,000 mites for a reduction in brake
maintenance costs.

Brake Adjustment Self-adjusting brakes to eliminate 20 percent of
current vehicle maintenance time requirements.

Electrical System Built-in diagnostics for fault isolation to reduce
’ cufrent maintenance load by as much as 18 percent.

Tires {_ow pressure sensors built-in. Unique cantilevered
tire does not come off rim when flat. A safety and
maintenance breakthrough.

Table 3.3 Transbus Design Geals {(continued).
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CHAPTER FOUR

GOVERNMENT INNOVATION PROCESS: THEORY AND PRACTICE

4.1 INTRODUCTION

The purpose of this chapter is to propose a general framework for
federal government-~initiated technology innovation. Two most important
issues are identified to put the Transbus program in the context of this
framework, namely, the policy on development of technology, and technology
procurement. The focus of the discussion will be on commercialization of
technology, and its relation to development,procurement issues. The insights
gained from the Transbus case study will help us compare the practice, and
the current framework. Finally, conclusions, and recommendations are made
as regards improvements in the process of federal gcvernment-initiated

technology innovation, specifically in the ppblic mass transportation sector.

4.2 GOVERNMENT-INITIATED TECHNOLOGY INNOVATION

A general framework has been recently developed regarding analysis of
government intervention in the market either to create technology or induce
its creation/diffusion or both. This general framework divides government
actions into two types: technology push actions; ana technology pull
actions.1 Technology push includes government actions which are directed
towards creation or development of a particular technology. This may take
the form of joint cost sharing or full funding by the federal govermment,
either contracted to private sector firms or developed in federal government
laboratories (or other facilities). Technology pull, on the other hand,
consists of those series of actions which indirectly affect either a speci-

fic product or a particular market, such as performance standards (specifi-~
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ccations) or regulatory measures, respectively.

This framework is useful for several reasons. First, most of the sup-
porting data on technology innovation is either qualitative or sector speci-
fic.2 There is no general theory which could provide a useful basis for
government policy regarding market intervention. As the level of inquiry
matures in this area such a theory will hopefully result. Second, the
relationship between technological change and economic activity is little
understood at the present time..3 This has to be further clarified in order
not to be construed as nullifying or disputing the works of economists in
this area. Our understanding of the relationship between economic activity
and technological change is not yet fully developed in the causal sense,
i.e., knowing exactly what economic actions would produce precisely which
technological outcomes. At present the "best" explanations are based on the
empirical econometric studies which relate research and development (R&D)
expenditures to technological change. The R&D expenditure 1is only one of
the inputs to the process of technological change.4 It says nothing about
the actual dynamics of the process itself.5 The consequences of economic
actions as far as technology is concerned are particularly important to the
federal government, because most levers at its disposal for influencing
technology change are economic, that is, sponsoring development, giving tax
incentives, etc.

The factors which affect the diffusion of new technologies, however, are
not only economic but also institutional.6 The importance of the institu-
tional factors have long been recognized by researches. Most economists,
for example, recognize that the process of technological change in the
majority of cases is entreprenem?ial.7 In other words, more than anything

else it requires zeal, enthusiasm, and the capability to accept risk, and
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and uncertainty.
A large number of technological innovations since the beginning of the

"spin-offs" from government-supported

Industrial Revolution have also been
military hardware development projects. For instance, in the nineteenth
century major innovations in tvpewriters, and bicycles werc the direct result
of the componentry developed in the armament manufacturing industry, which
were supported by the U.S. government.8 In the twentieth century such
technologies as trasnsistors, digital computers, atomic energy, and aircraft.
were also a result of basic research funded by the federal government.

In most cases innovations occur in an evolutionary manner (rather than
revolutionary).10 This is especially true in manufactuvring industries.
Very often a certain part or component of a machine is under research either
for improving productivity or general dissatisfaction with operation of that
gomponent.ll This trial and error research process usually leads to more
efficient and productive operation of that component. In order to fully
utilize the efficiency, and productive capacity of that component (after
improvement), however, other components in the system usually have to be
improved to realize the full benefits of the initial innovation. Thus, the
innovation process evolves slowly. This evolutionary nature of most innova-
tions is extremely important in devising government innovation programs,
especially from diffusion standpoiat. Given that the '"natural" diffusion
of innovations for various componentry takes anywhere from 5 to 25 years,
the hurdles rfor overcoming a total product innovation would probably take

longer and much more effort.12

Up to now a brief overview of technology innmovation has been provided.
In general, there are three components in considering any technology inno-

vation: economic, institutional, and technical (or hardware).13 In most
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cases, the technical feasibility of an innovation is first established;
second, the perceived economic benefits should outweigh the corresponding
risks; and third, institutional hurdles have to be overcome in order for the
innovation to be adopted. The first and second component are more producer
related, while the third component is user oriented. To put these in the
government innovation context, each will be discussed in the context of

technology push, and technology pull framework developed earlier.

4.3 TECHNOLOGY PUSH AND TECHNOLOGY PULL ACTIONS

Technolrzy push as noted earlier, includes those actions related to the
funding of techmnology development. On the other hand, technology pull are
those actions or policies of government which affect development, diffusion,
and adoption of technology indirectly. This may take the form of regulation
and it may be Imposed on either the supply side or the demand side depending
on the mandate of the federal agency.

The relationship between the technology push, and technology pull is
very important from the government perspective, since mose government sup-
ported technology innovation projects/programs are oftem a mix of both
actions with varying inteasity, and extent of governmeut intervention. If
were were to classify or define such projects using these two kinds of
actions, a project/program may be depicted as shown in Figure 4.114 The
vertical axls represents a subjective measure of intensity of government
action as regards technology push. The horizontal axis by the same token
represents the intensity of technology pull.15

Consider a hypothetical project sponsored by the Department of Defense
to develop a hardware system for the rocket. It is very likely that such a

product will only be used by the federal government itself, and most likely
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no civilian market would welcome such a product. Such a project may be
depicted by point A in Figure 4.1. C(learly, hardware development efforts
are dominant here. Another example would be to sponsor development of a
microprocessor computer device which could be used by the local level law
enforcement agencies to diagnose the alcholol level of blook in drunk
drivers. In this case, although the user is still government but at lower
levels, the needed level of technology pull is greater than before because
the local level law enforcement agencies must have an incentive to adopt
such technology. DPoint B illustrates this. Still another example where
market pull should dominate for full utilization of technology is in the
development, and commercialization of solar energy. The Barriers to adop-
tion and diffusion of solar technology are far more numerous than develop-
ment hurdles.16 Point C depicts this.

The technology pull actions may be further refined into two broad cate-
gories of product intervention, and market modification. For clarification,
Figure 4.2 includes a number of specific actions which may be included in
each cafegory, i.e,, creation of technology in technology pusk, and product
intervention/market modification in technology pull. The important point to
be made here is that if government initiated technology inmnovation is to
be successful, an optimal mix has to be worked out including actions from
both categories. The optimal mix should include specific actions of varying
intensity in both directlons, and choice of the intensity may be based on the
following variables: type and extent of mandatsd authority (to the federal
agency); structure of the industry; and technology base of the industry.

The type, and extent of the authority delegated the federal agencies by
the Congress influences the course of action taken by the individual federal

agency. For instance, the Congress has granted direct authority to some
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agencies such as the Environmental Protection Agency, Federal Communications
Conmission, and Federal Trade Commission to regulate the market activities
of suppliers (or producers/manufacturers). While in some other cases the
delegated authority is indirect, such as the Maritime Administration of the
Department of Commerce, and Urban Mass Transportation Administration (UMTA)
of the Department of Transportation (DOT). The latter agéncies may dictate
various requirements upon the recipients of federal financial assistance,
however, they do not hold any direct regulatory authority of the market.
This distinction is important from a technology pull perspective, since the
action of the federal agency with the above characteristics, is only legally
binding on those who receive assistance. This will become clearer when the
Transbus program is analyzed in this context.

The structure of the industry, and its technology base are often
referred to as "a two way street." This signifies the fact that usually
technology base shapes the structure of the industry, and vice versa.

For example, industries in the service sector such as public transportation
would be structurally different from those in the manufacturing sector, say,
automobile. As a result of this, it is advisable that, the historical
evolution of both technology, and structure should be taken into account
when a government innovation program 1s being formulated.

Consider the airline industry which has a very high technology base,
and a correspondingly different structure from mass transit industry, which
has a very low technology base. Thus it would seem safe to assume that the
airline industry would adopt technological innovations at a much higher rate
than the transit industry. As a result, the former industry operates in an
environment which is wmuch more conducive to innovation than the 1atter.18

Identifying the structure of the industry may also tell us how many firms
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operate in the market, their organizational structure, the geographical and
demographic characteristics of the area they operate in. It would be equally
important to identify and take into account the above variables in the supply

side of the industry.

4.4 TISSUES IN A MISSION ORIENTED GOVERNMENT INNOVATION PROGRAM

Before proceeding to discuss the Transbus program, it may be useful to
give a brief description of a typical mission oriented R&D program which
includes marketing of the product as well as its development. Ideally, a
technology innovation program would proceed as shown in Figure 4.3:19 The
first step is the conceptualization of the product. Second, thoe definitions
of requirements, and criteria which these requirements should satisfy, are
formulated. Third, prototype models are manufactured according to the re-
quirements. Then the prototype models are tested against the criteria, and
the corresponding modifications are made following a feedback process as
shown. Up to now the main theme of the actions have been oriented towards
establishing the technical feasibility of the technology.

The next phase consists of testing the technology in the actual service/
operational environment. These tests would ideally determine the accepta-
bility of technology among the end users, and could also serve as a marketing
tool to demonstrate the technology to potential investors/buyers. Alterna-
tively, the project after completion of these tests, may be abandoned depend-
ing on the acceptability, and a host of other factors including the costs of
modifications. If it were decided to market the product, the next step would
be the production of the technology.

It is worth noting that the second phase may take longer than phase one,

and also cost more (see Figure 4.4). This may be due to a number of reasons.
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On the one hand, debugging is inherently a slow process since problems
usually show themselves only in service, and the in-service tests take
?etWeen two to five years.zo Further, costs may be large depending on
the level of complexity of technology in the product. Finally, the nature
of the procurement policy would depend on whether the federal government
is the end user, the level of competition to be achieved among the
producers, or competitive bidding and whether the procurement policy

specifies the design or performance of the final product.

Thus if a government-initiated technology innovation takes the form
shown in Figure 4.3, i.e., in two distinct phases (as suggested by the
National Academy of Engineering study), it would then be appropriate to
identify the most important elements in each phase. The crucial elements
of phase one are the development of the prototype specifications which is
very important from the design perspective. The specifications should be
flexible enough to allow for necessary changes while at the same time the
approach should not be ad hoc. The design process itself is inherently
evolutionary, i.e., it is trial and error. This flexibility should be
incorporated into the specification development process, and the specifica-
tions themselves. The flexibility would ideally allow modification of spe-
cifications as the design/manufacture of prototype proceeds. The effect of
the opposite would be to trap the designer/manufacturer into one rigid
framework, which in the end may prove very costly.

The process of establishing the technical feasibility should be kept in
low profile. For a number of reasons the contrary may prove harmful not
only to the government but also to the private firms that take part in the

project. Inappropriate publicity may give rise to public stances, and
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promises by the govermment which could be undeliverable. 1In addition; it
might solidify certain attitudes in the concerned.parties which later cannot
be changed. It may also cause undue bad publicity for the private firms.
Another important attribute of a low profile feasibility testing is that, it
leaves the designers with a free hand to adjust designs without being sub-
jected to publicity, and thus be forced to take public positions.

The objective of operational feasibility tests may vary for different
purposes. One objective would be to debug the operational problems. Another
objective which is related to the previous one is to test the acceptability
of the product among the end users. Still another goal may be to attract
private investment in the commercialization process of the technology (or
idea). Of course, the latter two have been the prime objectives of UMTA's
RD&D programs.21 It should be noted that there are striking differences
between demonstrations and debugging, not only in terms of costs but as
regards the extent of government involvement in the process. It is impertant
to realize the significance of this difference for ideological as well as
economic reasons.

We now turn to the final element, the procurement policy. A procurement
policy is usually developed in cases where the (federal, state, or local)
government is the "customer" for the technology being developed under the
government innovation program. By definition, the government intervened in
the development of technology, in question, because of lack of market incen-
tives for private firms to provide that technology. Additicnally, in the
majority of cases, it is some level of government which often purchases the
technology.

The procurement process, however, can also easily evolve Iinto a

relationship between the government, and the private firm in which the
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private sector is not independent of the government anymore. For political,
and ideological reasons, this is usually regarded as unacceptable in most
cases (with the exception of the defense sector). So a solution (or partial
sqlution) may be suggested so as to devise a policy which would preserve the
"free enterprise spirit" of the market as far as possible. This should limit

the extent of the government procurement to elimination of the initial firan-

cial risk for the private firm. Theoretically this is done by ordering a
minimum number of units of the product or allowing for cost overruns which
would have otherwise been impossible. The government procurement can further
be used as a policy tool, e.g., to achieve a degree of product standardiza-
tion. There is also an economic principle behind the minimum order procure-
ment arrangement. In theory, the unit costs of production would decrease
as the output units increase (up to an optimum point}. Also the demand for
the product should obey the traditional curve. Thus, ideally the intersec-—
tion of the latter two would be the point beyond which it would be profitable
for the private firm to go independent of the government. Figure 4.5 illus-
trates this principle. There is an implicit assumption, however, that beyond
the breakeven point there would be a commercial market for the product. In
practice though the breakeven point is regarded '"breakaway" point for govern-
ment assistance. That is, due to independent adequate incentive for the
private firms to produce and market the product, further government assis-
tance to sustain the market would be redundant.

It may also be noted that there is a learning curve associated with
most new products. It states that costs of production for a new product
will decrease with time, as a result of learning to improve the production
process (e.g., the digital computers).22 Figure 4.6 depicts the principle

of the learning curve.
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The standardization of the product as well as the acquisition process
may also be umong the goals of a procurement policy. In addition, by
requiring competitive bidding in the acquisition process the competitiveness
of the market could increase. It must be noted that product standard-
{ization from a design standpoint could become very costly if the end user
requirements differ from one another widely. In other words, requiring
certain features (or additiomal devices) to be included in the end product
as standard equipment, which are only needed by a few end users, may prove
wasteful. This approach though costly is used in some sectors such as the
defense for the obvious reason that the Department of Defense is the only
end user of the product and has a relatively high budget. In the civilian
sector, however, the more prevalent approach is to develop a set of per-
formance specifications which would be flexible enough to allow for differ-
ences between the needs of various end users.

Theoretically, this latter is the best approach, though in practice
developing a set of performance standards which allows for end user differ-
ences as well as producer differences is extremely difficult. Very often
these specifications are so detailed that they hinder the achievement of
the original goal in the long, i.e., innovation.23 In the case of bus
vehicle performance specifications, there are a few which could be regarded
as "pure" performance standards, and the rest are in effect design specifi-
cations. For example, fuel economy, jerk (rate of change of acceleration),
noise level, emission level, etc. all can be regarded as performance stan-
dards. The seating arrangement, the height of front step, floor slope, and
axle geometry would fall under the design category. When the federal
government undertakes some innovation program there would definitely be

certain desirable features of the new technology which fall under the
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design category, and thus the important poinf in developing a procurement
policy is that a "reasonable" balance has to be struck between the design
and performance standards.

Formulation of a procurement policy with a reasonable balance between
performance, and design standards is inevitably open to "abuse," i.e.,
depending on the view of those who develop the standards, they may be "too
flexible" or "too rigid." Therefore, to develop a falr, and reasonable
procurement policy which incorporates performance as well as design stan-
dards requires extensive knowledge, and ingsight into technological possi-
bilities, plus the economic impacts.

Another important issue in procurement of techunology which has received
a great deal of attention recently is the life-cycle costing method. Life-
cycle costing refers to a method of procurement in which the price for the
product reflects its total econcmic life. The objective of having a .'fe-
cycle costing method is u reduce the totsl costs of acquiring and operating
a product. For instance, the initial capital costs of a certain product may
be lower than its competitor but its operational costs may be higher. So
depending on the lowest combination of both capital costs operating costs,
the use of life-cycle costing (in theory) can result in savings for the end
users.24 In practice, however, there are a number of impediments to imple-
mentation of this method of procurement. First, before a technology is fully
developed (initial stages of the learning curve) it would be very difficult
to obtain an accurate estimate of total life-cycle costs of any product.
This so-called technological uncertainty rules out effective use of life-
cycle costing method. Second, the government funds which are used for
procurement of such technologies are often appropriated according to a

combination of political/economic considerations. In most cases, the short-
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term immediate consequences of government expendlture is of most importance to
decision-makers which in effect does not allow the use of life-cycle

costing. Thus, to employ the life-cycle costing in procurement of new
technologies not only requires full operational knowledge of characteristics
of new technologies, but it also requires a drastic departure from the
traditional political-economic considerations of emphasizing the short-term

consequences.

4.5 TRANSBUS PROGRAM IN CONTEXT

In order to place the Transbus program in the technology push/
technology pull diagram, it is important to assign intensity levels to both
types of actions in the program. The technology push actions in the Trans-
bus include the specifications developemtn, prototype manufacture, and
demonstrations. iven that the development of low floor componentry was a
sharp departure from the available technology, the program may be categorized
as moderate-to-high technology push intensity. As explained in chapters
two and three, however, these actions did not include commercialization of
the developed subsystem components. That is, the government did not go
beyond establishing the technical feasibility of the Transbus subsystem
components, such as tandem axle, low profile tires, and small diameter
brakes.

The technology pull action was in the form of procurement policy. This
procurement policy would in effect have mandated certain standards which all

federally funded buses had to comply with. This type of mandate was in line

with UMTA's authority. The first version of the Transbus Procurement

Requirements (TPR) was a compromise since most subsystem components asso-

ciated with the Transbus were not yet fully developed. 1It, however, satis-
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fied at least two of the program objectives, namely, standardization of the
procurement process, and establishment of a uniform set of standards for
the buses.

Before taking effect, the first version of TPR was suspended, and later
substituted by the second version. The second TPR took the opposite approach
to the initial TPR, it mandated the subsystem components which were not yet
commercialized in order to induce the commercialization process. In other
words, the philosophy was that if the standards were made adequately strin-
gent, making a more design-oriented emphasis, that would then force the
manufacturers to initiate the commercial development of those components in
question. The refusal of the manufacturers to bid though proved this
strategy false.

At the present time UMTA is trying to medify the Transbus mandate to
make it more in line with the first TPR. 1In the meantime the funding for
purchase of the interim buses, and the older ("New Look") buses have been
approved. The curent outlook of the DOT is moreliberal towérds technologi~
cal issues in mass transit with greater emphasis on software, and management
problems.

There were several reasons for lack of effectiveness in the second TPR.
Assuming that the second TPR was a high technology pull effort the Transbus
may be located as shown In Figure 4.7 on the upper right hand quarter of the
diagram. Presumably, a high technology push/technology pull action should
be successful, the Transbus program was not. One of the important factors
in failure of the TPR was that there was too much emphasis on technology
pull, and the procurement itself. That is, UMTA relied too heavily on its
authority to grant financial assistance as a means of introduction of the

Transbus. Of course, given the circumstances in which the procurement
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policy was formulated this probably was inevitable due to political commit-
ments of the DOT (explained in previous chapters).

Another factor was the relatively high technology nature of the Trans-
bus compared to the traditional technology which is used by the transit
Industry (the importance of technology base and industry structure). The
transit industry has traditionally been apprehensive of new (sophisticated)
technology, and the transit equipment manufacturers are probably best aware
of this attitude. A better mechanism for conveying the need for innovation
may be the transit industry itself, since the industry has long established
ties with the manufacturers. It would indeed, be difficult for the federal
government to achieve the same degree of intimacy with the concerns of both
producers, and the operators as they themselves can. The point should be
made that change usually comes about as a result of outside intervention in
any process, and most often these changes are favorable. A step toward
closing the above gap, however, would be the establishment of the Innovation
Board suggested in chapter three.

A combination of above factors led to an ineffectual technology push/
technology pull ,  and thus resulted in failure of the program. The
necessity of private sector cooperation, and present inability of the tran-
sit industry (in the current environment) to absorb moderate levels of
technology may be a possible basis for future innovation programs to concen-—
trate on the lower quarters of the technology push/technology pull diagram.
This implies that the federal government (UMTA) should engage in development
(creation) of low-to-moderate technology products or subsystem components
which are consistent with the environment of the transit industry. This
should be accompanied with technoleogy pull actions which are based on mutual

understanding with the private sector. This is especially important since
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first, the federal government is not the ultimate user of the tramsit tech-
nology, and second, private sector's refusal to cooperate renders the govern-
ment efforts ineffectual.

As far as the micro-issues of innovation process are concerned, e.g.
hardware design, the program again emphasized certain design features such
as tandem axle, and single slope floor that in the end led to the lack of
adequate consideration of other options such as double slope floor. Indeed,
double slope geometry deserves further analysis, and investigation of the

European experience may prove useful in the long-run.

4.6 SUMMARY AND CONCLUSIONS

In this chapter an overview of the state-of-the-art in the study of
innovation in relation to economic activity was given. The important factors
affecting technology innovation were then presented, namely, technical
feasibiiity of innovation, economic viability of innovation, and institu-
tional attitude towards innovation. A framework for govermment-initiated
technology innovation was briefly discussed: technology push/technology
pull actions by the federal government. The important variables which shape
and affect the schedule, and outcome of technology push/technology pull
actions were identified including the type of regulatory authority which is
delegated to the federal agency, and the structure and technology base of the
industry in which the innovation is to be introduced. The stages in a typi-
cal government-initiated technology innovation--mission-oriented R&D pro-
grams—-were analyzed. Finally, the Transbus program was analyzed in the
above context. The underlying reasons for the failure of the Transbus
program included:

1. Too heavy emphasis by UMTA on technology pull actioms,
i.e., very stringent procurement standards (second TPR).
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Also the high technology push effort was only limited to

the establishment of technical feasibility which had left
the commercialization of the technology to the manufacturers
themselves.

2. The design/manufacture was not flexible enough to allow for
conslderation of other alternatlves especially the viable
floor configurations which European countries have opted for.
The design reflected the original National Academy of Engin-
eering (1967) recommendations.

3. The level of technological sophistication of the Transbus
was much higher than the traditional technology base of the
transit industry. This plus the negative impact of demon-
strations dampened the potential support which the Transbus
could have enjoyed among the transit industry.

The combination of the above factors (and others) led to an ineffective
mix of technology push/technology pull actions, although the overall program
may be placed in the upper right-hand quarter of the diagram in Figure 4.7.
With respect to the above points, it is recommended that for future Innova-
tion programs in the transit sector:

1. Design process should be flexible emough to allow room for maneu-
ver, otherwise the innovation would be confined to the initial
design even if inadequacies of the design are discovered later
since alterations would be costly. Also views of the end users,
especially since tramnsit hardware is a public technology, are
extremely important from an operational point of view of the
design.

2. In a low technology base industry, high technology programs
have a very high chance of failure unless they are accom-
panied by aggressive educational and incentive schemes.
Demonstrations fall in the latter category. The outcome
of the demonstrations are extremely important from a market-
ing/adoption/diffusion point of view, since a negative impact
of demonstration of a technology would be difficult to over-
come. The incentive/educational programs should, therefore,
be carefully planned in advance to avoid the problems such
as those of Transbus.

3. The technology push actions are, in most cases of government
innovation, only the initial effort, and thus without the
commercialization chances of a successful innovation program
are slim.

4, The technology pull actions are extremely important in bring-
ing about technological change, although the indirect and
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subtle nature of technology pull requires policiles which are
less straightforward, and more complicated in relation to
technology (creation) push. These actions should be incentive-
oriented, and should utilize marketing practices already
developed in the private sector.

In summary, in the current environment, federal government (UMTA) action
in the ciyilian sector of the market is limited to two specific ways of
influencing technological change: funding the development of technology, and
promulgating performance/design related standards. In the case of develop-
ment, very often government effort does not go beyond establishing technical
feasibility of technology. This, however, is only one of the several stages
in the process of technological change which includes commercialization.

The latter is probably the most important stage in the whole process. The
regulations, on the other hand, are only one of the means of inducing commer-
cialization of the technology. Up to the present indirect regulations have
not produced the ideal results intended though there clearly is potential

for improvement and better understanding of inducing technological change
via standards. Therefore, overall government efforts at initiating tech-
nological imnovation involve very complex problems which she is only

equipped to tackle in a limited manner. A better approach towards technolo-
gical innovation initiatives may be the wider framework of the industrial
strategy. However, that involves a centralized approach to planning and

cooperation with the private sector that would probably be some time before

it is adopted in the United States.
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CHAPTER FIVE

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this research was to study a case of federal government-
initiated technology innovation, namely, the Transbus, and then to try to
answer several gquestions concerning the role of federal government in fos-
tering technological change. Obviously there would be a potential for mis-
leading generalizations in all case studies, but it appears that several
conclusions about the characteristics of technology innovation programs may
be made that apply regardless of the specifics of the particular program
studied. A conscious effort was made to avoid unilateral emphasis on tech-
nical issues, with the pre-disposition that political-administrative issues
are as important in determining the success/failure of government efforts to

foster technological change.

5.1 CONCLUSIONS

Several conclusions emerged regarding both the specific issues in for-
mulation/implementation of the Transbus program, and the general approach to
government-initiated technological innovation. The specific issues included
those which were internal as well as those which were external to the spon-
soring agency. The external issues were related to GMC's (General Motors
Corporation Truck and Coach Division) efforts to market the RTS bus, the
DOJ (Department of Justice) policies on antitrust/monopoly in the bus market,
competitive bidding requirements in government procurement of rolling stock,
and the legislation on public transportation services for the elderly/handi-
capped (E/H) persons. The internal issues were mostly related to the poli-

tical-administrative posture of the sponsoring federal agency, i.e., changes
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in the policy outlook of the Transportation secretaries Volpe, Brinegar,
Coleman, Adams, and Goldschmidt.

The first three external issues, and the technological outloock of the
Volpe administration influenced the initilal formulation of the Transbus pro-
gram. In other words UMTA (Urban Mass Transportation Administration) ini-
tiated the Transbus program partly (or mainly) in response to the external
issues enumerated above. As the program proceeded, however, the political-
administrative posture of the DOT (Department of Transportation) changed,
and an additional external issue appeared, namely, the mainstreaming of the
E/H into the main population via accessible public transportation. The post-
Volpe DOT administrations, on the other hand, wanted to curb the extent of
direct federal involvement in development of transit techmology. This
affected the Transbus program so much so that first, in 1975, UMTA abandoned
the 300 unit procurement plan, and then in 1976, it opted for total abandon-
ment of Transbus in favor of the Advanced Design Buses (ADB's). Even in
1977, when the new Administration revived the Transbus, the new plan did not
entail further government involvement in development/commercialization of
technology, but the DOT intended to introduce the Transbus via the promulga-
tion of standards pertaining to the Transbus prototype models. The E/H
legislation, especially after a series of litigation cases, in 1977 became
interpreted as the civil right of equal access to public transportation con-
trary to the exlsting approach of equal mobility. Further, the equal access
to public transportation for the E/H was thought to be only possible with
hardware improvements on transit vehicles and constructed facilities. This
was despite the possibility that there might have been no considerable in-
crease in public transportation usage by the E/H because of other factors:

long walking distances, and general discomfort over inner vehicular
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movement. The latter factors altered the priority pattern of the program
in such a way that full accessibility became the overriding goal of the
program from the political-administrative perspective.

The peneral issues that can be considered in the broader context of the
federal government's role in fostering technological change are related to
the following: prototype specifications and design; establishment of tech~
nical feasibility; in-service testing; demonstrations; and development of
procurement policy.

The prototype specifications and design are extremely important, since
a rigid initial design may later confine the prototype manufacturers and not
allow them to make necessary changes in accordance with operational/economic
requirements. Thus, the design process should be flexible enough to allow
room for maneuver and exploration of various alternatives, and at the same
time it should not be ad hoc. 1In case of Tramsbus, it may be argue that
the single slope floor which was adopted from the design criteria s 'ggested
by the National Academy of Engineering study (1967) should not have been
unilaterally incorporated in the specifications at the expense of inadequate
consideration to other alternatives such as double slope floor or double
height floor. The establishment of technical feasibility is probably the
easlest stage of the process, given that édequate funding and other resources
are provided.

In-service testing, on the other hand, could be very prolonged and
costly. This stage is also often referred to as a part of the commerciali-
zation process. Essentially, during the in-service testing operational pro-
blems which develop are investigated and eliminated. This 1s also a "test~
ing ground" for examination of envirommental adaptability of design, and

the economic consequences of the corresponding modifications. The demon-
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stration stage would be the next stage, which may be used as a marketing
tool to advertize the positive aspects of the technology and thus aid its
adoption/diffusion. In the Transbus program the latter two stages could not
be distinguished, and were carried out collectivelv. This was probably not
desirable and mainly produced negative impacts. The actual in-service test-
ing period was very short with respect to standard practice (average of
15,000 miles compared to 500,000 miles). Also, due to several operational
problems which developed during the demonstrations, the demonstrations
served to amplify the undesirable points about the Transbus technology.
Further, the negative impact of the demonstrations helped transform the
little support which Transbus enjoyed among the operators to open hostility.
It would be advisable to keep the in~service testing stage in low profile,
and be completely separated from the demonstrations. The demonstrations, on
the other hand, should be given maximum publicity and even the marketing
strategies already developed in the private sector should be utilized.
Development qf procurement policy is the final stage of the technology
innovation program, and it is crucial in adoption/diffusion of the new
technology systems. It 1s worth emphasizing that in general an incentive-
oriented procurement policy would be much more effective than compulsory
standards. Also, the mix between the performance specifications and design
specifications has to be carefully balanced. Inappropriate emphasis on
either aspect could result in failure at the implementation stage. In the
Transbus case, the manufacturers' complaint about the stringency of the
procurement standards amplifies this aspect. Also the Mitre Corporation and
National Research Council concurred with the complaints of the manufacturers.
Overall, two broad conclusions may be reached regarding the role of

federal government in fostering technological change within the current
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environment and limitations. Federal government can fund (or engage in) the
development of technology, and it can try to aid the adoption/diffusion
process by imposing compulsory standards on recipients of federal financial
assistance. TFirst, due to the historical experience of federal government
in the development stage of technology since World War II, most government
expertise lies in the management of the process of establishing the techni-
cal feasibility of technology. This, however, is only one stage (in Phase-1,
Figure 4.3) in the whole process of the technological change. The other
stages, namely, in-service testing, demonstrations, and procurement policy
formulation, are equally (or even more) important in cases where the federal
government is not the sole end user of the product being developed (and is
to be deployed). Second, the effectiveness of government efforts and the
amount of resources available to it to achieve the latter are limited, and
in most cases promulgation of regulatory standards is the main choice of a
federal agency to effect the diffusion of the technology. Limitations of
the regulatory strategy, however, are clearly manifest in the manufacturers'’
refusal to bid in the case of Transbus. Therefore, in spite of all tools
available to the Federal agencies to influence the process of technological
change, in practice, evidence shows the effectiveness of these tocls are
limited by practical considerations including the techmnology base of the
industry in question, its structure, and the willingness of the industry

(or end users) to receive the new technology.

5.2 RECOMMENDATIONS

The following recommendations may apply to both the Transbus and also
to other technology innovation programs in the public mass transit sector.

The Transbus program may have been successfully implemented provided that:
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1. The design/manufacture process allowed for examination of
other alternatives to the single slope floor configuration,
e.g., double slope floor (or double height, Figure 3.4);

2. The effective participation of both manufacturers and
operators were ensured, through a "permanent" Innovation
Board, so that a continual communication channel would be
available:

3. The prototype vehicles underwent more thorough and lengthy
testing in the service enviromment so that debugging of the
subsystems technology could be completed;

4. Demonstrations were separately conducted, and with the
specific objective of showing the positive aspects of the
technology, only after the debugging process was completed;

5. E/H accessibility were considered as a distinct objective,
with clearly defined assumption about the basis of policies
regarding fully accessible buses;

6. UMTA relied less on regulatory standards and more on incentive
oriented grants in order to facilitate the adoption of tech-
nology. It also provided similar incentives for the manu-
facturers during the procurement stage of the program;

7. UMTA formulated the program giving necessary consideration
to factors such as technology base and structure of the
industry, in order to design an adequate strategy for over-
coming the institutional hurdles that may hinder the intro-
duction of innovative systems and technologies;

8. UMTA's policies were more coherent, and more stable over
time, since the changing policies may deter the manufacturers
from making long-term investments for the production of new
innovative technologies.
It is recognized that the above recommendations fall under ideal conditions,
and political/administrative realities rarely allow for ideal situations.

The motivation, however, is that improvement would result only if the

current attainments are measured against ideal/perfect attainments.
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APPENDIX A

CHRONOLOGY OF TRANSBUS CASE STUDY EVENTS



~164-

1961
Passege of Anendments to the 1954 lousing set; Section 701,
the urban mass transpvortation package including 825 million
for demonstrations, and $50 wmillion for loan guarantees,
Fiteh Report Delivered to the Departent of Comerce, rost

recornierdations adopted for the text of Urban lass
Transportation Aet.

1962-1963

Urban iass Transnortation Act introduced in Congress, but
not passed.

1064
Urlban less Treznaportation Act signed inte law,

General llotors Corporation(GHC) starte experiments with a
neu bus design: Rapid Transit Experiuicntel(KRTX) series,

1965
Department of Justice brought antitrust suit asainst GiC's
2ipgned ¢

bus division for monopolization of market, and GIC
consent decree to sell bus parts at cost.

1966

Amendments to Urban Mass Transportation Act, including "New
Svstems! provisions.

Housing and Home Finance Administration merged with HUD.
Department of Transportation Act passed, DOT and HUD
required to investigate appropriate location for Urban

Transportation Administration.

Hew Systems studies initiated,
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1967
The Federal Department of Transportation becories
established: Alan Boyd first Secretary of Transportation.

Hational Academy of Engineering, Mational Research Council,
and Highuay Research Doard undertake a study of new bus
desizn at the request of HUD.

1965

The DAE study proposes design changes in transit buses,
along with a plan for a2 federal bus innovation progran.

The joint DOT-HUD study recommends that UTA be transferred
to DOT: the new agency is named Urban fass Transportetion
Mninistration{UHTA),

Conclusion of GHC's RTX and demonstration to transit
operators: response unenthusiastic about the low floor of
hus; plan for production of a modified version.

GHC writes to UMTA(DOT) on possibility of federal advance
procurement for tne new modified bus, called RTS.

1969

Jonri Yolpe becones the new Sceretary of Transportation, and
Carlos Villarreesl appointed as UNTA Administreator,

GHC writes again to DOT expressing her interest in RT3
provided federal povernment, arranges for advance procuremnent
of RTS.

1970
Robert Hermes, with strong management bacliground in
aerospace industry, appointed as UNTA Associate

Administrator for Resaearch, and Developnent.

Rohr Industries, Inc. acquires the Flexible Bus Company,
enters the transit equipment market.

UMTA amnounces Bus Technology Program among other programs
in the Cormerce Business Daily.
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1971

Requirenents For the Bus Technolojgy Program initiated by
tha UMTA Administrator.

APTA forms a Bus Techmology Coundttee to help UITA in the
Dus Technology Prograit.

Dooz-Allen is awarded the contract =25 bus systoi nanager
(prime contractor).

Invitation to bid appears in Copwierce Dusiness Daily for
prototype manufacture of buses i, Bus Technoloxy Progra.

Bonz-Allen recogmends six of the tuelve bidders for
consideration,

Booz-Allerr in conjunction with ULTA and APTA's Dus
Techinology Cori:itbes develops prototype speciricctions [or
new huses.

1972

After evaluation of bid prorposals, Undersecretary of
Transportation approves three of the bidders for protolype
nanufacture: AilG, Rohr, and GiiC.

DOT 3ecretary amnounces the subcontracts to thrcce
manufacturers.,

1973

Hew Secretary of Transportation, Clawde Brinegar, and UHTA
Administrator, Pronl: Herringer zopointed,

UITA reiterates its comiitizent ot Transnbus in & public
statenent,
G

HC reveals production plans for the BTS-2 bus in two yoars,
(HiC writes to UHMTA expressing its

intent.

Discussion on procurement phase begins, neetings with APTA
T

Bus Technology Committee, AHG, Bohr, and GIIC are held.
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ANG protests the contemplated plan of perforinance
specification and also cypresses conhcern over ahy policy
away from standardized design bus,

1974
Deivery of Transbus vehiecle nmodels begin,

Georse £, Pastor becomes Associate UHTA adminiztrater for
Technolopy Developuient and Deployment.

UMTA establishes an ad noc Transbus Cammittee; it meets with
APTA, and HManufacturcrs.

Testing and Demonstrations of Transbus prototype berina,

1975
Mew Secretary of Transportation, Yilliam Coleman appointed,

UHTA announceds ncw poliey, abandoning the 300 Transbus
procurement plan, fo mandate performance specifications,

Tests ans Demonstrations completed. APTA wurites to UNMTA
expressing concern over futurc of Transbus becausc cf
inadequate testing,

Los Angeles, transit authority orepares a bid proposal for
procurement of Transbus.

Hew UMTA Administrator appointed: Pobert Patricelli.
GMC officially announces production of NTS-2.
1976

"Draft Transbus Poliey Statement" prepared by UNTA, and
circulated among transit operators, and manufacturers,

UMTA promulgates the E/H rezulations,
UITA helds hearing on Transbus; E/H, AIG, and Rehr opposed

to change of Transbus policy. They do not faver the interin
bus,
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tohr abandons plan to bid for Los Angeles Transbuses.

UHTA amnounces that Transbus program will be terminated
and further developnent of Transbus at the discretion of
Transbus,

Fipst version of Transbus Procurement Reguirements
promulgated effective February 15, 1977.

1977
llew DOT Secretary, DBrock Adams appointed. The February 15
deedline postponed to hold further hearinz, llew Hearing i
held March 15, 1977.

3

Transbus will be mandated znccording to prototype
specifications, Secretary announces.

Revised version of Transhus Procurement Reauirerents is
published and circulated. APTA apnounces its policvy on
Transbus. Rohwr eipnreesses the need for z contreet with the
federal goverrnent. :

Rockwell International proposes a single axle arrangemneht
for thne rear of Transbus.

Transbus Consortiun of Los Angeles, liami, and Phliadelphia
is forned,

Meetings and cowrwnicetion with operators, nanufacturers,
and suppliers: Rockweall states that tendom axle is four
years away from production.

1976

several lMeetings with Transbus Consortium, DBus Technology
Committee of APTA, manufacturers, and UiTA; new TPR issues
to reflect the singie axle arrangement.

AG announces its exit from the market.

Tandemn axle re-incorporated into the specifications(TPR),
due uncertainty about weight of Transbus, and operators!
dissatisfaction. The new TPR is mandated, effcective
September 30, 1979.
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Georze Pastor breifs Committee on 3cience and Technolozy on
Transbus,

1979

The proposal for bid issued by the Transbus Consortium; bid
date ilarch 30, 1979.

ranufacturers protest the sitringency of the standards and
request 2 postponement to April 27, 1979,

The postponnent is granted, the new bid date May 2, 1979.

GFC announces that it would not bid the Transbus., GIC also
announces its intention not bid.

The bid date passed no bHid appeared.

L Congressional hearing held by the Committee on Publie
Yorlks and Transportation, Subcormmittee on Oversight and
Review. It is announced by the DOT, a panel of expert will
be appointed to investigate "las Transbus bulldable?',

Mitre Corporation and MNational Research Council are asked to
study Transbus and report by the end of August 1979.

lliel Goldschmidt appointed as the Secretary of
Transportation; the Septembecr 30, 1979 deadline is
suspended, The ADB will be funded.

Mitre Corporation reports to DOT that the stendards may have
forced the manufacturers to undertale "unreasonable! risic,
Hartional Research Council conecurs with the HMitre report.

UMTA(DOT) in the process of formulating a new procurenent
policy, in the neantine funding for acquisition of buses
approved,
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EXECUTIVE OFIFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

WASHINGION, D.C. 10503

April 5, 1976

CIRCULAR NO. A-109

TO THE HEAD OF EXECUTIVE DEPARTMENTS AND ESTABLISHMENTS

SUBJECT: Major Sysiem Acquisitions -

1. Purpose.—This circular establishes policics, to
be followed by execulive branch ageacics in the acqui-
sition ol major systems.

2. Background.—The acquisition of major systems
by the Federal Government constisutes onc of the moest
crucial and cxpeasive activities porformed to mecl
national necds. Its impact is critical on technology, on
the nation's cconomic and fiscal policics, and on the
accomplishunent of government ag=ngy missions in such
ficlds as defensc, space, cnergy, 2nd iransportation. For
a number of ycars, there has been decp concern over
the cflicctivencss of the munagement of major system
acquisitions. The report of the Commission on Gov-
ernment Procurement recommended basic changes to
improve the process of acquiring major systems. This
circular is bascd on exccutive branch consideration of
the Commission’s rccommendation.

3. Responsibiliiy.—Each agency head has the re-
sponsibility to cnsure that the provisions ol this cir-
cular are followed. This circular provides administra-

tive direction (o heads of apencies and docs not
cstablish and shall not be copstrued to create any
subsianlive or procedural basis for any person 1o
challenge any agency action or inaction on the basis
that such action was noi in accordance with this
circular. :

4. Cuverape.—This circular covers and applics to:

a. Management of the acquisition of major sysiems,
including:

« Analvsis of agency missions s Determination of
mission needs e Scuting of program objectives o De-
termination of system requircments e System pro-
gram planning  » Budgeting  « Funding  « Rescarch
» Engincering  » Development s Testing and evalu-
ation ¢ Contracting « Production e Propram and
management controf s Introduction of the sysiem
into usc or othcrwise successful achievement of pro-
gram objcctives,
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b, All psograms for the acquisition of major sys-
tems cven though:

(1} The system is onc-of-a-kind.

{2) The ageney’s invalvement in the system is
limited to the development of demonstration hard-
ware for optional use by the privale sector rather
than for the agency’s own use.

5. Dclinitions.—As vscd in this circular:

a. Execcutive agency  (hercinalier referred fo as
agency) mcans an cxeccutive depariment, and an in-
dependent establishment within the meaning of scc-
tions 101 and 104(1), tespectively, of Tillc 5, U.S.
Code.

b. Agency componcent means a major organizational
subdivision of an agency. For example: The Army,
Navy, Air Force, and Delense Supply Agency are
apency components af the Departiment of Defense.
TFhe Federal Aviation Administration, Urban Mass
Transportation Administration, and the Federal High-
way Administration arc agency componcnts of the
Department of Transportation.

" c. Agency missions means those responsihilities for
mecting national needs assigned to a specific agency,

d. Mission nced means a required capability within
an agency's overall purpose, including cost and sched-
ule considerations.

e. Program ahjectives mcans the capability, cost,
and schedule goals being sought by the system acqui-
silion program in response 1o a mission need,

f. Program mecans an organized sct of activities
dirccted toward a common purpose, objective, or goal
undcrtaken or proposcd by an apency in order to
carry oul responsibilitics assigned to it

g- System desipn concept mecans an jdea cxpressed
in fcrms of peneral performance, capabilitics, and
characicristics of hardware and soliware oricmted cither
to operate or to be operated as an integrated whole in
meeting 2 mission need.

h. Afajor svstem mzans that combination of clements
that will function together 10 produce the capahilitics
required to fulfill a mission need. The clements may
include, for example, hardwarc, cquipment, software,
construction, or other improvements or real propeny.
Major system acquisition programs arc those programs
that (1) arc directed at and critical to fulfilling an apency
mission, (2) cntail the allocation of selatively large
sesources, and (3) warcant special manugement aticn-
tion. Additional criterin and relative doliar thresh-

©lds for the determination of agency programs to he

considered major systems under the purview of this
circular, may be cstablished at the discrction of the
agency head,

t. System acquisition process means the sequence of
acquisition activitics starling from the agency’s recon-
ciliation of ils mission nceds, with its capahilitics,
prioritics and resources, and extending (hrough the in-
troduction of a sysicm inlo operational use or the
otherwise successful achicvement of program abjectives.

j- Life cycle cosi means the sum toal of the dircct,
indircet, recurring, nonrccurring, and other related costs
incuired, or eshmated (o be incurred, in the design,
development, production, opcration, mainlcaance and
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support of a major system over its anlicipated wsclul
litc spun.

6. CGeneral Poticy.—The policies of this circolar are
designed 10 assure the cflcetiveness and cfficicncy of
the process of acquiting major sysiems, They arc based
on the gencral policy that Federal ageneies, when
acquiring major systems, will:

a. Express nceds and propram objectives in mission
tcrms and net cquipuient lernis 10 encourape innova-
tion and compctition in crealing. exploring, and de-
vcloping alternative system design concepls,

b. Placc emphasis on the initial activities of the sys-
tem acquisition process 1o allow competitive explora-
tion of alicrnative systcm design concepls in response
10 mission neceds,

¢. Communicate with Congress carly in the system
acquisition process by relating major system acquisition
pragrams 1o agency mission necds. This commiunication
should follow the requircmients of Oftice of Manage-
ment and Budget (OMB) Circular Na. A-10 concern-
ing information reiated to budpet estimates and re-
lated matcerials, * .

d. Establish clear lincs of authority. responsibility,
and accountability for management of major system
acquisition programs. Utilize approprioie managerial
levels in decision points in the evolution of cach acqui-
silion program.

¢. Designate a focal paint responsible for integrating
and vnilving the sysicm acquisition management process
and monitoring palicy implementation.

f. Rely on private industry in accordance with the '
poticy cstahlished by OMB Circular No. A-76,

7. Major Sysiem Acquisifion Management Qbjec-
tives.—FEach agency acquiring major systems should:

d. Ensurc that each major sysiem: Fulfills a mission
need. Operates cffectively in its intended environment.
Demonstrates a level of performance and rehiability
that justifics the allacation of the nation’s limited 1e-
sources fur its acquisition and ownership.

b, Depend on, whenever cconomically  beneficial,
competition between similar or differing svstems design
concepts throuvehout the cnlire acquisition process,

c. Ensure appropriate trade-off among investment
costs, owncrship costs, scheduies, and performance
characteristics.

d. Provide strong checks and balances hy cnsuring
adeguale system tesl and cvaluation. Conduct such
tests and evaluation independent, where practicable,
of devcloper and uscr.

¢. Accomplish sysicm acquisition planning, built on
analysis of agency missions, which implies appropriale
resource alfocation resulting from clear articulation of
apency mission necds.

[. Tailor an acauisition strategy for each program,
as soon as the agency decides to solicit allernative sys-
tem dosign conceprs, that could lead to 1the acquisition
of a new major svstem and refine the strategy as the:
program procecds through the acquisition process. En-
compass test and cvaluation criteria and busincss man-
agement considerations in the sirategy. The strategy
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could typically include: o Use of the contraciing proc-
ess as an important tool in the Acquisition progrim
e Scheduling of cssential clements of the aoquisition
process o Domonstation, test, and evaluaiion cri-
tcria o Conient ¢f solicitation for propesals e De-
cisions on whom 1.3 solicit  » Mcthads for ebianing
and sustaining corm potivon e Guidclines for the eval-
valion and acceplance or rcicction of projosals e
Goals for design-wo-cost " e Methods for projecting
hife cycle cost o Usc of data rights ¢ Usc of war-
rantics  + Mctheds for analyzing and cvalvating con-
fractor and povernment risks  » Need for dzvcleping
contraclor and government risks o Need for davelop.
ing contracior inccntives s Sclection of the wype of
contract best suited for cach stage in the acquisition
process  » Administration of contracts.

g. Maintain a capability te: « Predict, review. assess,
negotiate, and monitor costs for system development.
enginecring, desicn. demonsiration, Lest, produclion,
operation, and support (i.c., life cycle cosis) & As-
scss acquisition cosl, schedule and performance cxperi-
ence apainst predictions, and provide such asscsements
for corsideration by the agency head at kev decision
poinis  Make ncw assessments where significant
costs, schedule or periormance variances cccur ‘s
Estimatc lifc cycle costs during svstem design concept
cvaluation and sclection, full-scale development. facility
conversion, and production, lo ensure appropriale
tradc-offs among invesiment cosls, owncrship costs,
schedules, and pzrformance o Use independent cost
estimates, where feasible, for compurison purposes.

8. Marepement Structure.—a. The hzad of each

agency that acquires major sysicms will desigrate an
acquisilion excculive 1o inlegrate and unify ths man-
agement process for the agency’s major system aoquisi-
tions and lo monitor implemcntation of the policics
and praclices set forth in this circular,

b. Each agency that acquires—or is responsidie {or
aclivilies leading 10 the acquisition of—major systems
will establish clear lines of authority, responsibility, and
accounlability for management of its major system
acquisition programs.

¢. Each agency should preclude manacement layer-
ing and placing nonesscatial reporting procedurcs and
paperwork requircmcents on program managers and
contractors. ‘

d. A program manager will be designated for each
of the agency’s major sysicm acquisition procrams.
This designalion should be made when a docision is
made 1o fulfll 2 mission nced by pursuing alternative
sysiem design concepts. 1t is cssential that the program
manager have an understanding of user nceds and cen-
straints, familiarity with development principles. and
requisite management skills and experience. Idcally.
management skills and expericnce would include:
» Opcrations « Engincering » Construction e
Testing » Contracting  » Prolotyping and fabrization
of complex sysiems o Production e Busincss e
Budgeting o Finance, With satisfactory performance,
the tenure of the program manager should be long
cnough to provide conlinuity and personal account-
ability,

¢. Upon designation. the program manager should
bo given budret guidance and a written charter of his
authority. responsibility, and accountability for ac-
complishing approved program objeclives.

. Agency technical mapagement and government
laboratotics should be considercd for participation in
agency mission analysic. evaluation of alernative sys-
tem desion concepls, and support of all development,
1est, and cvaluation cfforts,

g- Ageacies are encouraged to work with cach other
to fosier technolopy transker, prevent unwarranied du-
plication of technolepical cfforts, reduce syslcm €osts,
promote standardization, and help create apd maintain
a compctitive environmenl for ap acquisition.

9. Key Decisions.—Technical and program deci-
sions normally will be made al the level of the agency
cemponcnt or operating aclivily. However, the follow-
ing four ey decision points should be retained and
made by the agcacy head:

a. fdentification and definition of a specific mission
need 10 be fulfilled, the relative priority assigned within
the agency, and the general magnitude of sesources thal
may be invested.

b. Sclection of competitive system design concepls
to be advanced o a test/demonstration phase or au-
thorization: to procecd with the development of a non-
compeutive (single concept) system.

c. Commilment of 3 system 10 full-scale development
and hmited production. :

d. Commilment of a svstem to full production,

10. Dctermination of Mission Neceds.—a. Determi-
nation ol mission need should be based on an analysis
of an agency’s mission reconciled with overall eapa-
bilitics, prioritics and resources. When analysis of an
agency's mission shows that a nced for a new major
svstem cxists, such a need should not be defined in
equipment terms. but should be defined in terms of the
mission, purposc. capability, agency componcnts in-
volved, schedule and cost objectives. and operaling
con<irainis. A mission nced may result from 2 deh-
cicncy in existing agency capabilitics or the decision
to csiablish new capabilities in response 10 a techno-
logically fcasible opportunity, Mission needs are inde-
pendent of any particular system or technological
solution.

b. Where an agency has more than onc component
involved, the agency will assign the roles and respon-
sibilities of cach component at the time of the first key
decitvion. The agency may permil 1wo o1 more agency
components to sponsor compelilive system design con-
cepis in order 1o foster innovation and compelition.

c. Acgcncics should. as required 1o satisly mission
responsibilities, contribute 10 the technology base, cf-
fectively utilizing hoth the private sector and govern-
meal  laboratorics and  in-house  techaical  centers,
by conducting. suopporting, or sponsoring: e Rescarch
e Sssiem design concept studics s Prool ol concept
work o Exploratory subsvsiem development s Tests
and cvaluahions. Apphed technelogy efurts oriented
1o svstcm developments should be perflormed in re-
sponse to approved miision necds,
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11, Alternative Syslems.—a. Alternative system de-
sign concepts will be cxplored within the context of
the agency's mission need and program objeelives—
with emphasis un genceating innovation aml conceplual
compeiition from indostry.  Henefits to be derived
should be optimized by cempeiitive exploration of
altcrnative sysicm design concepis, and trade-offs of
capability, schedule, and cost. Care should be cxescised
during the initial stcps of the acquisition prozess nol
to conform mission needs or program ohjectives 1o
any known sysiems or products that might foreclose
considcration of alternatives.

b. Aliernative sysiem design concepls will be solic-
ited from a broad baic of gu2iificd firms. In order to
achieve the most preierred svsiem solulion, emphasis
will be placed on innovation and compelition. To this
end, participation of smaller and ncwer businesses
should be cncouraped. Concepts will be primarily
soliciled from private indusiry; and when bencficial
to the Government, foreign technology, and cquipment
may be considered.

¢. Federal laboratorics, fcderally fundsd research
and devclopment cenlers, ccducational institulions, and
other nol-for-profit orpanizations may also be con-
sidered as sources for compeiitive system design con-
cepts. ldeas, concepis, or lechnology, developed by
government Jaboralorics or at governmen! expense,
may be made availzble to private industry through the
procuremenlt process or through other established pro-
cedures. Indusiry proposals may be made on the basis
of these ideas, concepts, and technology or on the
basis of feasible alicrnatives which the proposcr con-
siders supcrior.

¢. Requests for alternalive system design concept
proposals will explain the mission need, schedule, cost,
capability objcctives, and opcrating constraints. Each
oflcror will be {rece 1o proposc his own technical ap-
proach, main design featurcs. sobsysiems, and alicrna-
tives 10 schedulé, cost, and cazpability goals. In the
conceplual and less than full-scale development stages.
contraciors should not be restricted by detailed govern-
ment specifications and standards.

{. Selections from compceling system design concept
proposzls will be based on a review by a wcam ol
experts, preferably from inside and eutside the respon-
sible component development orpanization.  Such a
yeview will consider: (1) Proposed syslem funclional
and performance capabilities to mcet mission necds and
program objectives, including resources required and
benefits to be derived by trade-offs, where feasible,
among technical performance. acquisition cosis. ownes-
ship costs, time to devclop and procurc: and (2) The
relevant accomplishment record of competitors.

g- During the uncertain period of idenlifying and
exploring alternative svsicm decign concepls. conlracls
covering relatively short time pzriods al planned dollar
Jevels will be used. Timely technical reviews of alicraa-
five system design concepts will be made 10 cffect the
orderly elimination of thote least atiraclive.

h. Contractors should be provided with operational
test conditions, mission performance criteria. and life
cycle cost factors that will be uscd by the agency in the

evaluat-on and sclectivn of the system(s) for full-scale
development and production.

i. The pasticipating conteactors should be provided
with clesam operational and support  expericnee
throeeh the pregrim namiper, as necessary, in develop-
ing peeformance and other requirements for each aller-

‘native system desipn concepl as lests and trade-ofls

are made,

j. Develapment of subsysiems thal are intended to
ke included in 3 major system acyuisizion program will
be restricied to bess than fully desipned handware ({uil-
scale development) until the subsystem is identificd as
a part of a system candidate for full-scale development.
Exceplions may he authorized by the ageney head if
the subsystems are Jong leadtime jtlems that [ulfill a
recognized generic need or f they have a high potential
for common use among scveral existing or [uture
syslcms.

12. Demonsdrafions.—a, Advancemnent to 2 compe-

titive 1est /demoensicition phase may be approved when

the agency's mission pecd and program chjectives are
realirmed and when alternative system design concepls
arc selected.

b. Major sysiem acquisition programs will be strue-
tured and resources planned 10 demonsirale and evalu-
ale competing alternative svstem dJesign concepls thal
have heen sclected. Exceptions may be authorized by
the agency head il demonstration is not feasible.

c. Development of a single svsicm design concepl
that has not been compelitively selected sheuld he
considercd only il jusiificd by faciors such as urpeney
of necd. or by the phy<ical and finuncial impracticahiny
of demonstrating alternatives. Proceeding with the
development of o noncompelitive (single concept) svs-
tem may be auvthorized by the apency head. Strang
apeney program management and echnical direclion
should be used for sysiems that have been neither
compclilively sclecled nor demonstrated.

13, Full-scale Development and Troductlion.—a.
Full-scale development, including limited preduction.
may be approved when the agency’s mission need and
program objectives arc reaflirmed and competitive
demonstration results verify that the chosen system
design concept(s) is zound.

b. Full production may be approved when the
apepcy’s mission nced and program ebjectives are
reafirmed and when sysiem perlormance has been
<atisfactorily tested, independent of the agency develop-
mcnt and user organizations, and cvalualed in an
environment that assures demonstiation in expected
operational  conditions.  Exceplions 1o indcpendent
1esting may be authorized by the apency head under
such circumstances 3s phycical or financiai imprac-
ticability or cxtreme wrpency.

c. Sclection of a system(s) and contractor(s) for
full-scale develepment and production is 1o be made
on the hasis of (1} syvem performance mcasured
against current mistion nced and program objeettves,
£2) an cvaluation of estimaled acquisition and owner-
ship costs, and {3) such faclors as contraclor(s)
demonstrated management, financial, and technical
capabililies 1o meet propram objeclives.



d. The propram manager will monitor system 1csts
and con!ractor pragress in fulfilling system performancee,
cost, and schedule commitiicnis. Significant actoal or
forecast variances will he brought 1o the attention of
the appropriste management authorily for corrective
action.

14. Budgeting and Financing.—DBeginning with I'Y
1979 all agencics will, as pant of the budget process,
present budgels in terms of ageney :issions in conso-
nance with section 201(i) of the Budzct and Acceunt-
ing Act, 1921, as added by scction 601 of the Con-
gressional Budget Act of 1974, and in accerdance with
OMB Cucular A-1). In so doing. the arcncies are
desired to scparately idenlify rescarch and developiment

funding for: {1) The general technology base in sup- -

port of the agency’s overall missions, (2) The specific
development cfforts in suppoert of alternative sysicm
design concepis to accomplich each mis<ion need, and
(3) Full-seale developments.  Each agency should
ensurc that rescarch and development is not undesirably
duplicated across its missions.

15. Tnformation te Conpress.—a. Procedures for
this purposc will be developed in conjunction with the
Office of Managemenl and Budpet and the various
commiliees of Congress having oversight responsihilily
for apency activities. Beginning with TY 1979 budget
each agency will inform Coangress in the normzl budzet
proccss about agency missions, capabilitics, deficiencices,
and nccds and objectives related to acquisition pro-
grams. in consonance with scction 60V(i) of the
Congressianal Budget Act of 1974, .

b. Disclosure of the basis for an agency decision to
procced with a single system desipn concept without
compctilive sclection and demonstration will be made
to the congressional authorization and approprialion
commilices.
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16. linplementation.—All agencics will work closely
with the Oflice of Managemen! and Budget in resolving
all implementation problems. -

17, Submissions (o Office of Manragement and Bud-
gef.——Agencics will submit the following 10 OMB;

a. Policy «lirectives, rcgulations, and guidelines as
they are issued.

b. Within 6 months after the date of this circolar,
a time-phased action plan {or mecting the reguirements
of this circular,

c. Permdically. the apency approved exceptions per-
miticd under the provisions of this circular,

This information will be used by the OMB, in identi-
fying major syslem acquisition treads and in monitaring
implementations of this policy.

18. Inquirics.—All questions ar inquirics shauld be
submiticd (o the OMD, Administrator for Federal Pro-
curement Policy. Telephone numbsr, arca code, 202-
3954617,

HUGH E. WITT
ADMINISTRATOR TFOR
FEDERAL PROCUREMENT POLICY

Approved:

JAMES T. LYNN
DIRECTOR
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AFPENDIX C

MECHANICAL AND OTHER CHARACTERISTICS OF TRANSBUL



COIPARISON O

Tableo
[ TEATURES 1IN TRAMN3BUS,
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C-1

ADG, AHD

"HEY LOOoE

IFEATURE llew Look ADB Transbus
Heiznt with- 124,260 116.9" LR
/O

Vidth 021 1024 1021
Length with- 41 Hor-§ 1/ a1
Iinergy-

Absorbing-~

Bunper

'ront Dooir- 52,250 35" HIL
Width

Rear Door- 26 .50" 30n Son

Yidth

Floor Height-

at Front~
Door

U Nominall
30" [Kneeled]

30" [Hominall 22" Honinall

2uN[Kneoled] 1

"ineeled]

Humbeyr of-
Front Steps

Tront-
Step-
Hejonk

14" Norminal ]
10" Kneeled]

1 Horinal ]
M [Kheeled]

TN Nomidnal ]
S Eneclod]

Source: Testimony by Grumian ~Flexible belore Subcopmittee
on Oversipght and Review, Iay 1979.



COMPARTISO OF

Table

FEATURES TH

178~

(cont'd)
NSBUS, ADD, AMD “WHEL LOOHM

FEATURRT New Lool ADR Trainsbus
Front Step- o on Gl
Riser Heijht

Floor lleicht- 36N 3 240
at Rear Door

Humber of Bear- 2 2 1
SLeps

Rear Step- 0Gn 10.2" a,n6m
Rigepr Heisht

Aisle Yidth egn 25.,75" 20m
Seat Width 360 360 360
Road Ground- 625" 6" 6.25"
Clearance[Hin. ]

Turning Radius 42?7 DHY it

B8l Kominal l
uufyr v/Ccl

N6 [ Morninal 3
el w/c)

42 Hominall
230 W/C]




~-179-~

Table ©C-1(cont'd)

COMPARISON OF FEATURES I TRANSHUS, ADZ,

"EATURE

Hominal Hip=-
to nee Noon

ey Look

e
s,

™)
<

26M

A1D MR LOOKRY

Transnus

()7 It

Lhergy—
fbsorbing-
hunpers

Ontionzl Stancard

Standart

[ I
DR C~

Constirucktion

Floor iounted

Coantilevared Cantilaevereo

Hone Sueollied

Per Transhus

theelhousing-

HMaterial

Stainless- Stainless-
Steel Steel

[ v
[ La\ll“]_ B -

(A

Steel

Brake System

Frvss 121

FTVSS 121

FIVES 121

Electrical-
System

12V 12V or 24V

UV



FEATURDE

Fucl Tanlz-

Table C-
CONPARIROI OF FEATURES TIT TRANSDUS, ADS,

Hey Lools

a5 Gal,

-180-

1(cont'd)

Aflo WHEY LOOEN

Transbus

125 Gal.

Canacity
Peurer Steering  Optional Standard Standard
A/C System Hamfaeturer—-  Per ADB Per Transhbus

Specification

Noise f.evel

~=EPA TFrom 11/80

Transiission V=730 V=730 V=720
Fire Detectors Optional Standard Standard
Location ol- Optional Upper Lefi- Upper Lefi-

Lxhaust System

Rear Corner

near Cornor

-
|

Tire Size

Conventional

Conventional

Lov Profile

Curb Weizht- 24,500 lbs 25,000 los[GFC] 27,500 1bs#
uitn Lift 24,500 1bs 26,000 1bslGHC] 28,000 1hgts
Hunber of Axles 2 2 3

T Gruran-Flexible estinate.

Hr GHMC estimate.



Figure C-1

Source:

American Motors General Corporation Transbus

Booz-Allen, Transbus Engineering Testing.




THE ORIGINAL PRINT ON THE FOLLOWING PAGES IS ILLEGIBLE
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Srhemallr drawmgs nf AM Gr.'ncral
‘ 5 sicering, front, and rear suspension . -
W07 svstems shows Torsilastic front and '
- rear suspension members, Bus height = 7 Y
" is controlled by an eledtronic kneeling .
" and leveling sysiem aciualmg hy- R
draullc tylmders ) o

7 Cul-away view of AM
" General aircraft type
~ disc brake (right.) Brake
: disassembled for reline
- In. NYCTA shop (far
, right) shows simplicity

of construclion and ser-
-+ vice, Mechanics had no
" problem in overhauling
" the brakes, -

Figure C-1 American Motors General Corporation Transbus (continued)
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Figure C-2 General Motors Corporation Transbus

Source: Booz-Allen, Transbus Engineering Testing.
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_‘Ii.- c .

) Rearﬁraitesareun\que
oll couled multiple

. . disc type with buill-in

.. % Front suspension on GMC bus is fully in&ep«-ﬁﬂcnl. ;ome- , s

pump that circulates

2ol through brake {
. when applied, then lo
"~ - a holding tank and a

* cooler. Same {luid is
* used for brake applica-
. tion and cooling.

e what IikF a car. Steering bas power assist «ylinder acling
+ on steering bell crank arm, Each rear wh

. . . h ecl moutlsonan = 0 .
. aluminum air spring beam with twa bags... . .. ... 7L

Figure C-2 General Motors Corporation (continued)

| -

=981~
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Figure C-3 Rohr Industries Transbus

Source: Booz-Allen, Transbus Engineering Testing




Brakes are wedge-
. acluated drum type
"' with avtomalic ad-
" Justers. Two _ alr
. chatmbers are vsed -
. with cach brake,
. wilh one chamber
. for each rear brake
a spring unit. Sys-
tem has an air drier,

-081~

_ \l,?' / Robhr bus has tandem axles both
: . front and rear with indepen-

"¢ dent fronl suspension. Integral
“: e TN - o power sieering gear conirols
;r,or e both forward axles. Suspension
R R employs air bags at all wheels. -

Figure C-3 Rohr Industries Transbus (continued)



g "PREFERRED CONFIGUAATION: - =+ . .
& *SEATS NORMALLY SPRUNG UP | -~ =
y ""s BURDER OF CONVERSIUN IS ON_ . '
! ;v ABLE-BODIED PASSENGER ' " -
; i\ & SUCH PASSENGER UMDERSTANDS .
1
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|
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o
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Figure C-4 Wheelchair Arrangement Inside Transbus

Source: Thomas Black, et al., "Bus Design for the Elderly and Handicapped,"
SAE Paper-760082. '
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Figure C-4 Wheelchalr Arrangement Inside Transbus (continued)
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