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vacuum behind; and civic leaders, like Nature herself, abhorred that pros-
pect. And so it was that American governments went into the transit busi-

ness.

It is not ;elf—evident why civic leaders were so quick to socialize
the industry. In part they were concerned about persons who would have no
alternative means of transport if bus lines and other transit services were
tc close down. Few people expected that average household incomes would
ever permit widespread auto ownership; indeed, it wasn't until the end of
the Korean War that the trend to nearly universal car ownership became
self-evident. But even then, children, old persons, and other carless per-
sons would be stranded, and so something of a crisis in social equity might
ensue. Moreover, it has been widely understood, if only intuitively, that
easy accessibility is an integral attribute of a high living-standard.
Businessmen have always understood that access to their shops and factories
is essential +to the success of their businesses. 2And motorists, discom-
forted by traffic congestion, were wary lest decline of public transit ser-
vices would lead <to increased competition for space on local streets and
highways. Besides, in a more generalized sense, it was vaguely understood
that the «civic life of the metropolitan area depended upon continued free

mobility.

In Volume IV of this report, Seymour Adler traces the history of Bay
Area transportation policy as it evolved in the post-war years. He por-
trays a lively rivalry among the various districts of the metropolitan

region, each seeking to gain advantage over its neighbor. Competition for
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improved accessibility became as spirited among the Bay Area's consortia of
municipal governments and civic leaders as it had previously been in the
traditional contest for factories and other tax sources. In some degree
transport was seen as an instrument for maintaining and enhancing the
economic foundations of each municipality or district within the metropoli-
tan area. But it was apparently far more. It became in itself a symbol of

civic betterment--of civic attainment--and a source of civic pride.

In part, as Adler's report documents it, the Alameda-Contra Costa
Transit District (AC Transit) was initially perceived as a necessary means
of filling the gap left by the departure of Naticnal City Lines. The State
Legislature gave its blessing to the East Bay's bid for a new and indepen-
dent governmental agency at just about the time discussions were underway
for a regional transportation organization of some kind and at just about
the time the rail-transit organization was being designed. Under the
crisis circumstances attached to the demise of Key System (National City's
rail and bus lines) something had to be done. And so AC Transit was
created, seen by many as a stop-gap move until some larger, more integra-

tive, regionwide establishment could be created.

But it was also seen by East Bay leaders as their own medium for fost-
ering development of the East Bay. The East Bay-West Bay rivalry has old
and deep rocots. AC was but one manifestation of efforts by OGakland and
neighboring groups to proclaim their independence of San Francisco and to
attract business and industry to their own turf. Cakland's new
entrepréneurial spirit was manifested in the same era in a series of com-
parably dramatic moves: they built a large colosseum and auditorium and

attracted major-league baseball and football teams to go with them; they

[—
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INTRODUCTION AND SUMMARY

The San Francisco Bay Area may be most generously endowed with public
transport services of any metropolitan area anywhere. It has cable cars,
trolley cars, and subway cars, both modern-light and modern-heavy rail. It
has traditional 1local buses, luxury express buses, and specialized sub-
scription buses. Besides all this there are governmentally sponsored car
and van pools; there are taxis and a rare but viable jitney service; and
there are high-speed ferries, an old-fashioned suburban railroad, and soon
even a local helicopter. That smorgasbord is offered by some thirty-five
organizations, not counting the numerous taxi, jitney, and specialized wvan
and bus operators. All but four 6f those outfits are now governmental
agencies, most of them operating autonomously, almost as though they were

private firms openly competing with each other in an unregulated market.

Thirty-five separate public organizations serving the same metropoli-
tan area may sound like a lot. (By comparison, there are at least 117 com-
parable transportation agencies throughout California, and that too does
not count the numerous taxi and other private paratransit operators.) And
to further compound the picture, those thirty-five transit agencies operate
in a metropolitan setting comprising 1,063 of the 4,971 separate govern-

ments in California.

None of this happened by design. No one ever intended that there

should be so many transit operators in the Bay Area. Surely no one ever
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intended that they should openly compete with each other, as AC Transit and
BART clearly do on their transbay routes. Instead, most of these agencies
were created in response to local crises of when predecessor private opera-
tors threatened bankruptcy or when 1local civic leaders sensed that the
quality of access was dangerously deficient and sought some plausible

remedy.

The transit industry in the Bay Area evolved in just about the same
happenchance way it developed everywhere else. The e;rly streetcar and
ferry operators were private entrepreneurs who saw transit as a business
opportunity, whether as adjunct to real-estate development or as straight
common carrier. In typical fashion, each town, each district had its own
locally franchised operator who offered his services in direct competition
with others, some running in parallel on the same streets. In time some
rivals lost out, then sold out to the ccmpetition, as the rough-and-tumble
of the market place determined which would survive and which would die.
The successful ones gradually upgraded their service, shifting from primi-
tive to improved technology that offered greater reliability, comfort,
safety, and efficiency. Over time, too, all of them confronted massive
competition from automobiles, especially after World War II when California

auto-ownership ratios exploded to surpass all others by huge margins.

Although the degree of competition with autos here was greater than in
eastern metropolitan areas, the effect was essentially the same everywhere
in the country. Private transit operators one after the other were driven
into the red. Some nationwide operators, National City Lines most notably,
found themselves in the straits of buggy-whip makers before them, drummed

out of the industry by the popular new motor cars. They would leave a

——



built an international airport, one of the world's first and largest con-
tainer ports, and simultaneously undertook major slum clearance, redevelop—
ment, and downtown-reconstruction programs, while launching one of the
nation's first anti-poverty campaigns. In the mid-fifties and early six-
ties, OGakland and the East Bay boosters were on the make, staking out their
claims for Bay Area leadership and openly competing against the traditional
hegemony of San Francisco. In some instances, most notably in the OCakland
container port developments, they were dramatically successful; there they
¢

effectively took the business away from San Francisco to become the dom-

inant port in Northern California.

They were also remarkably successful in the transit business. Once AC
had gotten its charter and had gotten a claim on property tax revenues, it
was able to attain a degree of fiscal and managerial vitality that was rare
in local +transit and far exceeded the styles of stodgy old Key System.
Under imaginative and spirited management, it quickly acquired new equip-
ment, established new lines, and in short order turned a decrepit transit
system into a spit-and-polish operation. It was one of the first in the
country to reverse the downward trend in transit riding, and it d4id so 1long

before federal subsidies had changed the fiscal climate for wurban transit

in America.

It seems, in retrospect, that AC managed to be created and then to
thrive as an independent operator as a consequence of a fortuitous sequence
of historical accidents. Key System was brought down 3just when the big
debates were underway on the appropriate govermnmental organization for Bay
Area transportation. Despite strong sentiment for a regionwide unitary

agency of some kind, no resolution was in sight; and so a short-run
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solution seemed expedient. Opposition from otherwise influential West- Bay
voices was blunted, because the BART bond election was then in the offing.
No one dared risk alienating East Bay transit leaders lest they turn cool
to BART, for without enthusiastic East Bay support, all hope for BART would
have been lost. Besides, all this was happening just when OGakland and her
neighbors were being most entrepreneurial and successful, just when they
seemed to be shedding their habitual inferiority complex and fle¥ing their
political muscles. Had Key's departure been delayed a few years--say,
until BART had become a viable agency--a powerful argument would have been
made in Sacramento to place the related services into a single, regional
agency; and that argument would likely have prevailed. Bay Area leaders
have long-standing and firm ideological leanings to regionalism, and they
probably share the widespread belief that efficiency is best found through

controls exercised by central management.

Much of the case for unification had indeed been made at the time AC
Transit's charter was being formulated in the State legislature. A leading
proponent, Robert Nisbet, had testified that he saw AC's role as integral
with larger regional transit operations, and he anticipated AC becoming a
feeder system to BART when the rapid rail system later became operational.
In effect, he was suggesting, it would be possible to create a unified
regional system, even if AC and BART were to be structured as separate spe-
cial districts. Besides, BART had its mission cut out for it in the decade
ahead, for it was about to confront the monumental task of building a 71~
mile system de novo. Neither BART promoters nor anyone else was eager to

burden it with running a bus system at the same time.

And so it was that AC was initially to operate buses along the East
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Bay and between the East Bay and San Francisco, providing bus service where
the 0ld Key System buses and electric suburban railroad had previously
operated. Many people expected that, later on, AC express service to San
Francisco and to downtown Qakland would become unnecessary--that AC would
then retreat, becoming a feeder-line to BART and providing only local ser-
vice within the East Bay. That must have seemed a highly rational and
efficient plan to 1legislators and others. But, as things happened, it

didn't work out that way.

BART was confronted with construction, equipment, and financial diffi-
culties that delayed its transbay opening until Fall, 1974, some five-to—
six years after its originally planned inauguration. By that time AC was
well established. It had a refurbished terminal building in San Francisco
and a firmly habituated clientele. It was also well-established as a suc-
cessful and admired East Bay institution with loyal and influential sup-
porters within political and business 1leadership circles. And Dbesides,
even after it opened, BART was so beleaguered by equipment failures that it
was not able to carry the full load of transbay passengers anyway. BART
managegent was probably Jjust as happy to leave things as they were. Had
its equipment worked as expected and had the system proved able to provide
reliable service, BART's management might have made a move long ago toward
forcing AC to eliminate transbay bus service or to effect an organizational
merger . As things have worked out, however, AC and BART have maintained
their independence and have dealt with each other as peers--as autonomous
governmental agencies directly competing for-the same passengers, the same

revenues, the same subsidies, the same political support.

They run along parallel routes in both the East Bay and across the
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Bay. AC operates express buses from several East Bay locations across the
Bay Bridge to the bus terminal in downtown San Francisco. BART's lines
merge into the transbay tube and then thread under Market Street in the
center of the San Francisco business district. Where their routes are
roughly parallel, their running times and fares are approximately the same.
Their equipment differs, of course, but except for differences in opera-
tional reliability, they closely approximate each other in service charac-
teristics and standards. When BART's equipment is finally fixed to match
design standards, they will be even closer akin in service qualities. What
then should be the organizational relations between AC and BART? Ought
they then to be organizationally merged, or should the parallel bus lines

be eliminated in some other way?

The present structure of two independent public agencies offering
directly duplicative services flies directly in the face of long-standing
doctrine. Ilegislators, congressmen, and professors of public administra-
tion have long condemned duplication in government as wasteful. Their con-
ditioned response is clear when they discovgr that two governmental organi-
zations are doing pretty much the same thing. One or the other must stop
what it is doing, or the two organizations must be merged, effectively
placed under central management which will prohibit the wastefulness and

inefficiency.

In Volume III of this report Jonathan Bendor compares the experiences
of the Bay Area transit agencies with those of Washington, D.C. The con-

trast is sharp. Washington's transit history had somewhat resembled those
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of other BAmerican metropolitan areas; like the others it had gone through
the era of private bus operators, followed by a govermental heir that
sought to establish high service standards. It departed from national
norms when it built a modern rail transit system just about when the Bay
Area did, but Washington's strategy differed markedly from the Bay Area's.
With more lead time and somewhat different timing, Washington's o0ld bus
systems and its new rail rapid transit system were assigned to the same
agency. In the interests of efficiency and in accord with standing doc-
trine, bus and rail services were to be integrated into a unified transit
system that would provide coordinated service efficiently. Buses would
serve as feeders to trains. Parallel, and hence wasteful, routes would be
eliminated. Thus, together they would function smoothly, passengers flow-
ing easily from one to the other in quite the way materials flow through a

factory that enjoys central management and central control.

Bendor's interviews with WMATA officials reveal a rather different
outcome, however. It seems that METRORAIL dominates WMATA, which was
created for the specific task of building and then operating the new
rapid-rail sysﬁem. From the start top management was primarily oriented to
making the rail system work well. METRORAIL was the newsworthy system, the
one that had everyone's attention and held the greatest interest to riders
and public officials alike. Like BART, it represented a bold new innova-
tion in public transit in America. By contrast, the buses were old
fashioned, dull, prosaic, low status, and passe. Management hired some bus

men, then pretty much ignored them,: so they had few resources, could com-

mand little attention in the front office, and, unlike AC, never enjoyed

the autonomy that would have permitted them to rebuild the bus division

into a polished operation. They were told to eliminate lines that might



compete with METRORAIL, to install new feeder lines, and to make do with
whatever they had in hand. Interviewees reported that the bus was
neglected after METRORAIL became operational, and, as a result of cutbacks,

the bus system deteriorated from even its prior low stature.

At the same time the quality of AC's bus service, under otherwise
similar circumstances, was being vastly improved. BAC folk appear to be
devoted to bus service. They have by now built a proud and effective cadre
of drivers, maintenance workers, and central management that in turn has
created one of the most effective and efficient bus operations in the coun-
try. The extensive interviews that Bendor and Donald Chisholm have con-
ducted with AC personnel persistently reveal an organization with high
morale, devotion to service, and confidence in their capacity to do their

individuwal and collective jobs superbly.

All very well for AC. But what about the public that supports that
duplicative service? Is it not a waste of public resources when BART could
serve many AC passengers, thus saving the costs of providing parallel and

essentially equal service?

In the pages that follow here, we examine that proposition in detail.
Our conclusions in turn are emphatic--that the present arrangement is by
far the best of the various alternative organizational structures that have
been suggested. AC and BART provide gack-up service for each other such
that each is able to serve the other's passengers when labor disputes or
equipment failures compel service reduction or shutdown. That kind of

fail-safe redundancy has already saved Bay Area transit service several




xi

times in the years since BART began operating, and it will undoubtedly con-
tinue to do so in future years, long after BART's eguipment has been put to

right and its reliability has been established.

Our investigations reveal a remarkable degree of coordination between
the ¢two operating agencies, most of it informal and none of it centrally
planned. The kinds of cooperation and the depths of their efforts to coor-
dinate their services 1is all the hore remarkable for the fact that there
are virtually no line-authorities compelling it. Dispatchers at AC and at
BART maintain cordial and informal relations, such that they help each
other whenever trouble arises. Maintenance people are mutually helpful.
Information gets transferred easily; interorganizational operating problems
are handled with dispatch; communication 1is frequent; and cooperztive
action 1is fostered. Without any central managerial controls, without uni-
tary command, without formal coordination machinery, BART and AC are at

least as well coordinated as WMATA's buses and trains.

The overall effect of redundancy in the Bay Area transit system is far
greater reliability in the over-all system than would be probable under
unitary control. Through several strikes, a devastating fire in the tube,
and frequent train failures, back-up service has been maintained. The
effect of redundancy in the Bay Area transit system is stable transit ser-~

vice.

Simultaneously, despite high-quality train sefvice, AC continues to
carry large volumes of passengers on its transbay lines that are directly
competitive with the tube-rail service. However similar the service quali-
ties, about equal numbers of transbay peak passengers are still choosing

train and bus, suggesting that passengers' perceptions of service qualities
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must differ and that equal numbers of peak-hour passengers prefer the bus
to the train. If the two governmental districts were to be merged, such
that they maintained a single set of accounts, there is little doubt that
transbay bus lines would be quick to go. With huge capital investment sunk
in the tube and with potential excess capacity there, seemingly rational
central managers would undoubtedly try to cut their operating costs by
pushing as many passengers to the transbay rail line as they could. Their
first impulse would likely be to reduce costs by eliminating all redun-
dancy, i.e., by eliminating the bus. That was the tendency in Washington.

It might also be the response in the Bay Area.

The initial effect would be to deprive many transbay transit peak-~hour
patrons of their preferred mode. A secondary effect would be to expand
available road space on the bridge for autos and thus to encourage some bus
riders to become auto users. A telling effect would be reduced reliability
of transbay transit service, for loss of redundancy in the system would be

equivalent to loss of the fail-safe back-up.

Qur inquiries have led us to the unambiguous conclusion that, however
accidental the origins, the Bay Area did it right. Parallel and competi-
tive organizations have provided the Bay Area with higher quality and more
reliable transit service than it might otherwise have enjoyed. If it
hadn't happened through historical accident, this kind of multiorganiza-
tional system should have been invented. If it had happened by design, it

would have been an act of genius.

[ES——
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But aren't the costs of maintaining and operating two systems inordi-
nately high? Couldn't economies be realized in this, a declining-cost
industry that promises increasing returns to scale? Isn't it an untoward
luxury for the Bay Area to be carrying redundant and parallel transit sys-
tems, especially on the transbay route? The intuitive answers to all those

questions are all yes.

In Volume II of this report, Philip Viton presents his simulation
model of the BART-AC system and his startling findings. Drawing on the
large amount of work completed in recent years by University of California
transport economists, Viton has simulated the as-if conditions of compet;-
tion between BART and AC. The demand side of the model is based on our
knowledge of Bay Area travelers' modal preferences and their travel pat-
terns in time and space, all derived from numerous traveler surveys and
from operators' records. The supply side is based on studies of BART's and
AC's actual operating costs. When the models are placed in conjunction, a
striking and éurprising picture emerges. Viton concludes that, if both
BART and AC were to operate as though they were profit maximizers, each
seeking to increase its revenues and to reduce its costs, they would deli-
berately offer a variety of different services. By differentiating the
qualities and prices of transit service, each qpuldrattract more riders
than it presently serves--some passengers buying low-quality services at
low prices, others choosing luxury services at high prices. Because they
would then be meeting the travel preferences of many who now use automo-
biles, transit riding would rise dramatically. The overall effect, he con-

cludes, is that both BART and AC could then operate in the black--that <the

subsidies they now require could be eliminated.
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The key to that seeming magic is more and more-effective competition
than they now practice. The ideologic paradox that insists upon competi-
tion in the private sector and monopoly in the public sector  appears to
have been misleading. Congress and the courts have long insisted that,
wherever technologically possible, nongovernmental single suppliers of
goods or services be broken up into competing organizations. The conse-
quences of litigation under the Clayton and Sherman acts in such industries
as o0il and aluminum demonstrates the effectiveness of that policy. But on

the public~sector side, we have followed an opposite doctrine.

Viton's simulation of the Bay Area transit industry suggests that pub-
lic policy should be requiring these two governmental agencies to compete
as forcefully as if they were private firms instead. The Dbenefits would
redound to the communities of travelers who would then be better served.
They would redound, too, to the larger communities of taxpayers who would
be relieved of the burden of subsidizing transit riders. It seems clear
that middle- and upper-income travelers are prepared to pay higher fares
for present or superior service, and there is thus no clear justification
for a public subsidy to them. Iower~income travelers would probably accept
slower, more circuitous, or less comfortable service at lower fares. 1In
net, if Viton is right and if presently standardizéd transit services were
to be differentiated and fitted to wants and abilities to pay, there would
be more transit riders. In turn, the promised economies of scale would be

realized by profit-making transit operators, albeit publicly owned.

Are we likely to follow that route? Probably not. The Metropolitan
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Transportation Commission is now emerging as a major force in the Bay Area
transit scene. Although it is not clear to us what roles the commissioners
and their officers foresee, there is no doubt that they look toward much
greater involvement in the future. Some have speculated that MIC might
become the pa;ent of BART, AC, and the dozens of other publicly owned tran-
sit operators in the region. That model would convert MTC into the unified
transport agency long craved by many Bay Area regionalists. Were that to
happen, the initial impulses might parallel those in Washington. Al terna-
tively, MTC might become a regulatory commission, similar to those that
oversee electric-power companies or those that control rates, routes, and
schedules in railroading and broadcasting. Whether as proprietor or as
regulator, the intuitive response might parallel MWATA's: to save operating

costs, they might choose to cut ocut the transbay bus service.

Cur review of past, present, and potential relations between AC and
BART indicate that would be a serious mistake. Rather than more regula-
tion, rather than cut-backs, rather than more monopoly, the policy instead
should be to encourage each operator to do what it does best, to differen-
tiate its product and its fare schedule, and to expand its patronage how~

ever it can.

The region is fortunate to have so many government companies offering
similar services, for customers are assured more reliable service, they
enjoy a wider variety of service types and qualities, and they -enjoy the
opportunity o©f choosing for themselves from among the array of service
modes on the market. Despite the public-spirited service-orientation of

both BART's and AC's staffs, it is likely that the quality of service each

‘offers is enhanced by the competition for riders that maintains the 1lively
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rivalry between them. It would be a pity on all those counts if the com-

petition were to be reduced or eliminated.

New York City recently permitted private bus lines to operate along-
side its publicly dominated system, and those priQate lines are turning in
handsome profits to their owners. By happenchance, the Bay Area has some
of those same redundancies in its transit system; the big difference is
that all parts of ours are losing money. Ilet them operate more like
profit-seeking competitive business firms, we believe, and they too can get
out of the red and perform their public-service respénsibilities more

\

effectively.

S —



MULTIORGANIZATIONAL COORDINATION IN THE BAY AREA TRANSIT SYSTEM

About twenty-five years ago, Wingo and Perloff noted that "what is
normally called ‘the transportation system' simply has evolved from the
unsystematic accumulation of public projects and policies." In their view,
this piecemeal evolution, while it appeared to possess some self-corrective
properties, failed to attend "to critical inter-connections between parts
of the system and between the system and the basic processes of the city.
It may cope with specific problems as they arise, but in the end conse-
guences for the total fabric of urban life are haphazard, capricious, and

upredictable."1

Twenty-five years later, David Jones, substituting the Bay &rea for
the «city, tells us, "that transportation development has occurred in a
policy-making vacuum filled by the project-by-project ad hocery [sic] of

competing technologies. . . . Even BART, the region's multi-billion



investment in rapid transit, was conceived, planned, and built as a gro-
ject, and not as a service component of a larger system."2 Jones ob;erves
that project-by~project development has produced an extensive but ill-
coordinated network of services and facilities, that the region's transit
networks {and highway routes) display significant gaps where controversies
have stalled development and where competing interests of independent jur-
isdictions frustrate coordination and connectivity, and that the "jealous
rivalry" of these jurisdictions has produced a diffusion of transportation
responsibilities to the point where "the Bay Area is an extremé case of

jurisdictional fragmentation."3

The problem seems to be quite clear: there are too many autonomous
transit actors in the region. 1In fact, there are many. There are BART and
AC Transit, SamTrans, Santa Clara, Muni, Golden Gate; there are Southern
Pacific, Greyhound, and additional private bus carriers in Palo Alto, San
Mateo, and San Jose; there are private taxis and jitneys, and public van-
pools. There are MTC, CalTrans, and PUC. And there are more than 100 city
departments with transportation as a prime function, the bulk of which
serve transportation exclusively. Not only is the cast of characters very
large, but their roles vary as do their organizational structures, the
scope of their authority, and their sources of funding. Some are single
mode, others multimode; some are operators, others regulators and coordina-
tors; some are private, most are public. And of the latter, some rely on
property levies, others on sales taxes, while all look to the state and
federal governments for general and special purpose support. Taken as a
whole, they appear to be a collection of discrete entities without any
shape or form. Bay Area transit appears:  to be a far cry from the

"integrated multi-modal transportation system" that Wingo, Perloff, and



Jones desire. Indeed, Jones describes it as "chaotic and irrational.“4

Multiorganizational Suboptimality and the Problem of Coordination

To large numbers of planners, and to practitioners of public adminis-
tration and management science, a plurality of agencies in the same policy
space has traditionally been seen to be a problem. Such is the preoccupa-
tion with "integrated and coordinated systems" that the mere fact of mul-
tiorganization is deemed a serious weakness. Multiorganizational sectors,
as it is usually put, breed severe problems of coordination. Each unit
pursues its own policy, even to the point of system incompatibility. In
the aggregate, they enable an easy buck-passing of responsibility. They
are costly and uneconomic, and they entail waste through duplication and
overlap. The technical term for this condition is "multiorganizational
suboptimality." Its primary property is said to be the 1lack of coordina-
tion.5 Implicit in this concept is a systemic model that envisions one
interlocking network, the elements of which, however varied and complex,
are so ordered as to perform with high reliability, zero redundancy, rein-
forcing consistency, and maximum efficiency. Against this perspective, the
multiorganizational character of Bay Area transit is easily judged to be
chaotic and irrational. ©Nor is it difficult to see why "inadequate organi-

zation" is taken to be a major reason for the "unsatisfactory level of ser-

vice and economic problems" of transit operators.6 It seems to be a truism

that a single consolidated agency is superior to several that are function-
ally similar. So, all agencies having to do - with national defense are
grouped together in a Department of Defense; all having to do with tran-

sportation are merged into a single Department of Transportation; those




concerned with energy now comprise a unitary Department of Energy; all hav-
ing to do with education are now consolidated in a new agency. The federal

government sets the pattern.

It is, however, a curiosity that the concept of multiorganizational
suboptimality is applied primarily, if not exclusively, to the public sec-
tor. If we extend the concept's implications, the corrective 1lies in a
monopoly which is vertically integrated, centrally controlled, and entirely

unitary. That is, the key to coordination is hierarchy.

The curiosity stems from the economic cast of the term, for it 1is
rarely applied to the private sector--the multiorganizational complex par
excellence. In fact, consolidations and mergers of similar business organ-
izations are frequently Jjudged in restraint of trade and in violation of
law; the most optimal organization, according to the principle, the mono-
poly, is ©patently illegal.7 Moreover, the regulatory controls and coordi-
‘nating properties of the market, extolled in classical economic theory and
writ large in the system, are typically ignored with public organizations.

8 those who see natural market forces operating as

With but few exceptions,
a profound coordinating mechanism abandon this view when it comes to the
public administration. One justification holds that, because public agen-
cies specialize in necessary services that cannot be sold for dollars at a
per unit rate, market constraints do not apbly. Accordingly, they can be
controlled only by pervasive regulatory programs that group similar and

functionally related activities under one center of authority and responsi-

pility.

Yet to accept the fact that the single most important distinction

between a public and private organization is that the former is nonprofit



and operates in a "grants economy," does not necessarily entail the conclu-
sion that the way to efficient and effective performance is through hierar-
chy. All too often the assumed virtues and economies of vertical coordina-
tion schemes, and of efforts to "stream=-line" multiorganizational sectors
by eliminating duplication and overlap, are terribly exaggerated. In fact,
they have more to do with bureaucratic politics than with effective perfor-
mances.9 Even when not, however, experience teaches that such efforts do

not work too well and, as in the case of PPB, often do more harm than goocd.

Over the last forty years, the American scene has witnessed massive
efforts to coordinate and integrate public agencies on all levels of
government. The push really began in 1939 with Roosevelt's Committee on
Administrative Management, acﬁelerating in the post-war years through the
Hoover Commission and its counterparts in virtually every state and maﬁor
locality--and continues to date. In all this time, "reorganizers" have been
"hunting” for the system that would eliminate duplication, prevent overlap,
provide policy integration, and insure operational coordination=--at a cost
of hundreds of millions. But hunting, we need to emphasize, stands 1in
sharp contrast £o learning, to steady and continuous adaptations in struc-

ture that occur as direct responses to experience, or as the result of

careful experimentation. Rather it refers to the propensity of organiza-
tions "to oscillate from one organizational form to another" even in the
wlO

fact of "generally stable environmental conditions. It appears to be a
common feature of public and private administration to assume that problems
can be solved and difficulties removed by some structural reform. Our his-
tory, thus, is replete with radical reorganizations that shuffle and merge

agencies, redistribute authority and jurisdiction, and provide comprehen-

sive coordinating schemes which range from outright consolidation to




central control systems like PPB. The latter, presumed to be a profound

management reform, served only to centralize the system even more. 11

We should say something about counter-moves. From time to time the
folly of undue centralization becomes evident and we do observe shifts to
decentralization in the search for effective performance. This happens
with cyclical regularity; and the continucus variety of New Federalisms
(each administration seems to pay lip service to its own version), region-
alisms, and locally centered programs are periodically proclaimed, often
taking the form of revitalization movements that are quite congenial to the
public opinion. The American political tradition is, after all,.pluralist
in character and multiorganizational in form. It is built on federalism,
localism and home rule, and the Tenth Amendment. Moreover, the justifica-
tion for decentralization seems to make good sense: it increases public
participation, strengthens 1local capacities to govern and administer,
stimulates both entrepreneurial and innovative action, and allows decisions
to be made at the point where they can be made best--at that point where
spill-over effects are negligible. But we are soon ' instructed that they
are not negligible: that society has grown so complex, its parts so inter-
dependent, as to have rendered precise functional, and therefore, terri-
torial categorization well-nigh impossible. And this means that for any
policy space, the number of relevant actors not only increases, but they
are locked into states of tight mutual interdependencies. Transportation
of any type is now to be seen as tightly coupled to land use, housing, tax-
ation, conservation, community and industrial development, energy, public
health, and more. Faced with such complexity, and with the consequent
enlargement of the multiorganizational domain, the pendulum swings back. A

new agenda" is called for--an agenda of "purposive and coordinate



actions." fThe idea 1is, once again, to avoid "fragmentary and disjointed"

approaches.12

To achieve this, however, requifes a reduction in the number of auto-
nomous actors-—-a consolidation of such actors into a lesser number of
organizations, to the point of unity. The latter, of course, is the ideal,
permitting a single control that is totally integrative. But reductions of
this kind in the span of policy and operational control serve to increase
the number of levels through which a decision issue must pass;13 or, alter-
natively, the effort to coordinate produces a tightly centralized system, a
longer chain of command, and a sharply peaked hierarchy. Despite several
decades of debate over decentralized and centralized systems, the clear

thrust of our effort has been toward greater central control--Watergate to

the contrary notwithstanding.

Yet it is quite clear that mergers, consolidations, and concentrations
of authority at the apex have not yielded any more effectivelor significant
improvements in performance. It remains a notorious fact that large cen-
tralized bureaucracies are sluggish, inflexible, resistant, and unrespon-
sive. They do not learn easily or quickly; their repertoire of response is
rigid. Nor are they especially powerful coordinating agents. We fre-
quently forget that many of our bureaucracies came into existence as sys-
tems designed to coordinate the array of lesser organizations that now con-
stitute their parts. Ostensibly intended, even designed, to meld a mul-
tiorganizational sector into an integrated entity whose programs are "pur-
posive and coordinate," agencies like the Department of Health, Education,
and Welfare, and Transportation, constitute conglomerates that have yet to

exhibit the virtues of vertical integration. The recent organization of




the Department of Energy, for example, formally abolished several indepen-
dent agencies by transforming them into discrete subunits. Where the prob-
lem was once considered to be multiorganizational suboptimality, it is now
suboptimization of the various parts. The old problems of coordination
remain, and additional problems have been generated by the fact that DOE
must now interact with all other departments concerned with such matters as
health, safety, enqironment, defense, and transportation, to name only a
few. To manage coordination at this order of magnitude, we could do what
John Lindsay did in New York and create super—-agencies, but the history of
this episode is sufficient to compel extreme caution. Nor has the NYC MTA
fared any better. Created in 1967 to ease the financial pressure on the
New York City transportation system, the Metropolitan Transportation
Authority took Jjurisdiction over the subway, the city's bus lines, the
commmuter rail services, and the Triboro Bridge and Tunnel Authority. The
revenues of the Triboro were to be used to offset deficits, and the cen-
tralized management system was to integrate a previously disjointed system.
Thirteen years have elapsed and "“operations, long-term planning, budgeting
and policy coordination are still largely in the hands of the individual
agencies which were brought together in the consolidation." Indeed, MTA

still "lacks even the information for managerial supervision."14

When we turn to the Washington METRO, a system that we have studied
directly, a similar story emerges. METRO absorbed the bus systems in 1973
when they were in rather run-down condition. The obvious purpose of the
consolidation was to improve the character of the lines and to provide
effective coordination of bus and rapid transit. Neither occurred. In
fact, under the “consolidated" organization chart, there was no bus divi-

sion and no real representation of surface-transit experience or expertise

LV



at the executive level of the agency. In 1975, a METRO Board consultant
urged that the managerial capacity of the bus mode be ;trengthened-—a pro-
posal that was easily resisted by the General Manager. To 1976, bus tran-
sportation suffered from systematic bias, neglect, and inadequate improve-
ment. One would have expected that, at the very least, the problem of rout-
ing would have been assigned priority, but it was not; and route structures
remained Byzantine. Moreover, the low priority assigned buses within the
organization generated hostility and antagonism among bus personnel who
were convinced that their mode was deemed by management to be of no conse-
quence. The selection of a new General Manager and the c¢reation of an
Office of Bus Service_under its own director have tended to ease tension,
but recent internal conflict over the assigrment of security forces between

modes suggest that intermodal conflict persists.

At this writing, consolidated WMATA is not an integrated system, and
its two modes are not smoothly coordinated. Perhaps they will never be.
The General Manager has observed that "there is a quantum difference
between bus and train in all respects. The differences are too big--they
are almost of different centuries." In any case, economies of scale, so
frequently advanced to justify merger, have not yet materialized--nor is it
likely that they will. Service coordination is not any better than that
achieved by the independent managements of AC and BART--if it is that good;
and an integrated fare structure-~once developed--has collapsed and is not
likely to be reestablished. The Washington area presents, as the Gener&l
Manager puts it, a "Balkanization of the fare structure"--an appropriate

metaphor since the fare structure is, at root, a political question.15

Even when attention has been 1limited to a single-function agency,



efforts to design or engineer coordination have not been notably success-
ful. To enhance integrative management, national and state departments
have gone from performance to program budgeting, to PPB, PERT, CPM, MBO,
and all manner of information and control systems. The fact that they con-
tinue to "hunt,"” to shift from one device to another, one reorganization
after another, is ampie indication that the appropriate design eludes them.
But the effects are fairly clear: the constant disruption of known pat-
terns of response, the unsettling of informal modes of conduct, the inten-
sification of internal conflict, the spread of cynicism=--all of which tend
to destabilize an organization. If there is now a substantial public opin-
ion which is unfavorably disposed to the public bureaucracy, it is in part

due to the fact that the "hunters" have repeatedly missed their target.

Horizontal Linkage and Natural Coordination

Recall now that Bay Area transit has been described as chaotic and
irrational: a fragmented system. When terms of this kind are used, great
care must be exercised because their subjective connotations can lead to a
priori 3judgments that are not only incorrect, but restrict vision. That
is, the problems posed may be artifacts of the model employed, and the
judgments involved no mere than a function of the language used--a language
that elevates holistic or systemic orientations to the point where they
become the only normative standard. It bears gotice that while "frag-
mented" is presented as a descriptive term, its normative connotations are
quite negative. To say that something is fragmented is to say that it is
broken, in bits and pieces, disconnected, incomplete, disjointed--terms
that presuppose a unity that has been fractured. In this context,

"integration" appears to be the obviocus remedy. It brings together the




broken pieces, the disconnected and disjointed parts, and renders them

entire--one symmetrical and harmonious whole, as it were.

It is, therefore, no accident that appraisals of situations tend to be
made against the standard of fully integrated systems. The model is there,
not only in systems theory, but far more fundamentally in the language we

speak.

Suppose, however, that we were to characterize the Bay Area transit
space as constituting a loosely-coupled organizational domain--as a flat
organizational system in which each member is tied to the others by hor-
izontal linkages, not by hierarchy. Or suppose that we describe it as a
confederation in which a number of organizations administer portions of a
common task environment. In neither case would the subjective connotations
of the terms employed constrain us, as "fragmented" does, and we would not
reflexively assume that it is a system in need of correction, repair, or
integration. We would see problems only when malfunctions arise--and it
would not necessarily follow that correction lies in formal integration.
There are systems which are deliberately partitioned and/or decentralized
in order to improve peformance. In the military, a command structure, this

happens quite frequently.

Our central point, thus, is that a multiorganizational docmain should
not automatically be regarded as problematic. Such domains may be quite
effective overall, exhibiting weakness only on certain dimensions--and
these may be more nuisance than trauma. If there are serious problems, it
does not necessarily follow that solutions are to be found in formal coor-
dinating schemes. Indeed, we are beginning to learn that formal control

and coordinating devices are mnot all that significant in establishing
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effective, even efficient, performance.16 An entrepreneurial and innovative
spirit, flexible response capacities, error-detecting and error-correcting
procedures, stable informalities, bargaining, respect for norms of recipro-
city,17 and certain types of redundancies, including slack, may contribute
far more to effective performance than the most sophisticated formal coor-

dinating devices.

The latter have only limited wutility: they work when the task
environment is fixed, known, and unchanging--equivalent to a "closed set of
variables." Under this circumstance, standardized routines and coordinating
schedules can specify all operations required in advance. If the situation
is a closed set, the entire organizational complex will perform as planned.
Trouble arises on several counts, however. First, because formal coordi-
nating systems have great power when deployed properly, they are frequently
applied ¢to situations marked by contingency, variability, and emergency.
Here, the rigidities of standardized procedures and coordinating routines
prevent flexible responses to unpredicted stimuli--and the organizational
system suffers visibly. The more variable the task environment, <the more
prone to uncertainty, the more are such formal systems vulnerable. '8
Second, such routines tend to take on a life of their own, producing the
well-known "organizational paradox"--the transformation of means into ends.
Also known as "displacement of goals," the organization ceases to be task-
oriented and evaluates its activities in terms of adherence to rules.19
That is, its responses are not informed by the problems that arise, but by
the routines in force. Third, when formal coordinating offices are esta-
blished, they are invested with authority to control the behavior of subor-

dinate wunits and to intervene directly in their internal and external

operations. But in most cases they do not possess the knowledge necessary



to coordinate. Victor Thompson refers to this phenomenon as "the gap
between the authority to decide and the capacity to decide." All too often,
the creation of such offices is not based on the recognition that coordina-
tion and integration require a great deal of technical and organizational
knowledge. The consequence is that fiat substitutes for expertise, serving
only to compound difficulties by disrupting intra-organizational and

inter-organizational relationships--as WMATA demonstrates.20

For these reasons, it is a major error to assume that coordination can
be had only by means of formal arrangements. Harold Seidman, after a quar-
ter of a century as an official of the U.S. Bureau of the Budget, observes
that the results of such arrangements are "generally inconclusive." And
then he adds, "True coordination sometimes may be obtained only by going
outside the formal process."21 This consideration is critical to our under-
standing of modern organizations. Far more often then not, formal arrange-
ments are not necessary because in the natural course of events, in the
daily per formance of tasks, actors who are not officially required to make
contact with each other do consult, do negotiate differences, and do work
out cooperative arrangements. In fact, the larger and more complex the

system, the more are official channels bypassed and horizontal channels

employed.

These are not designed. They develop naturally, on the basis of need.
They are derived from the everyday process of mutual adjustment that are

22

exhibited by all large-scale systems, public and private. Such organiza-

tions, marked by large numbers of functionally differentiated components,
create interdependencies that are so great as to demand channel capacity

and message-transmission rates beyond the scope of their formal structure.



This, coupled to the propensity of components to compete for scarce
resources, a factor that breeds internal conflict, frequently overwhelms
official channels and produces "switchboard overload." Official decision-
making 1is slow, costly,'and often located at the wrong choice peint. To
deal with their problems in timely fashion, components are forced to
develop informal (unofficial) and unscheduled communication and decision
channels. Departments and subdivisions engage 1in lateral negotiation,
adjust their actions on the basis of mutual self-interest, and frequently
displace authority by consensus. When, therefore, it is said that in the
Bay Area transit systems "consensus rather than policy emerges,"23 this
statement reveals a gross underestimate of the facilitating and coordinat-
ing properties of horizontal networks. We come back to Harold Seidman:

By overemphasizing coordinating machinery, we have created the

false impression that most Federal activities are uncoordinated.

This is by no means the case. Without informal or so-called

"lateral" coordination, which takes place at almost every stage

in the development and execution of national programs and at

every level within the Federal structure, the Government would

probably grind to a halt. Skilled bureaucrats develop their own

informational networks. Managers who are motivated by a desire

to get something done find ways and means of bridging the jurisd-

ictional gaps . . . . Coordination does not necessarily require
imposition of authority from the top.24

Coordination and Bay Area Transit: Informalities

We have referred to Bay Area transit as a flat organizational system,
whose member units are only loosely coupled. Coupling refers to degree of
causation: in tightly coupled organizations, formal bureaucracy, e.g9.,
authority constitutes the prime causal factor. Hierarchy means that every
superior 1is able to determine the behavior of a subordinate. Every supe-
rior 1is, therefore, the primary causal factor controlling the actions of

those under his jurisdiction.
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A loosely coupled organization lies on the other end of the scale.
Hierarchy 4is minimized as a causal factor. Roles and definitions of tasks
are not set by any single authority but by the components themselves.
Interaction and communication occur not as a consequence of instruction or
regulation, but on the basis of need. Written communication is kept to a
minimum and is frequently discouraged. Roles are continuously redefined on
the basis of experience, and tasks are generally established by negotia~
tion. Parties to the bargain are determined by the character of the issue,

not by the organization chart.25

Because such systems are flat, there is no one "center of authority,"
and they appear to be messy. And they do impose strains~-especially upon
the organizational actors. Since the system is not strictly determined,
the place of each actor is uncertain. In sharp contrast to a tightly cou-
pled system, risk displaces certainty, and there is considerable hazard in
"navigating the system". loosely coupled systems are no place for those

who require the security of complete predictability.

But they have many virtues. They tend ¢to be flexible, adaptive,
creative, and quite congenial to innovation. The cost of novelty is much
higher in a tightly coupled organization because of its disruptive effect
upon routines. loosely coupled systems are pragmatic, goal-searching, and
problem-oriented; and they detect and correct errors more easily than do
hierarchical organizations. Their most striking property, however, is ;hat
they are self-organizing and self-regulating, the stimuli for which are not

the a priori demands of planners, but the effects 2£ experience.

Against the canons of classical management theory, they appear to be

uncoordinated; but, to use Seidman's words, this is a false impression.
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They are, to be sure, flat and therefore cannot and do not coordinate by
hierarchy. But they are marked by extensive lateral coordination which
occurs at virtually every level of activity-—-producing an overall system of
rugged stability that 1is quite resistant to serious disruption. The
behavior characterizing Bay Area transit is a clear illustration of these

relations.

In the course of our research, we interviewed, in person, over one
hundred +transit officials engaged in Bay Area transit operations, and an
additional twenty-fiwe by telephone. All major carriers were represented,
as well as the Metropolitan Transportation Commission. Personnel included
general managers, assistants to general managers, directors of planning,
scheduling, station operations, program review, research, and maintenance,
as well as members of their staffs. Those we interviewed ranged from
middle~level management to the top,lincluding board members of the various
transit properties, county supervisors, councilmen, c¢ity transportation
department personnel, and other city officials. On the record, a core of
about ten to twelve persons emerge as critical contact nodes, each serving
as a frequently used channel of communication. Respected for their
knowledge of "how to get things done," they have been endowed with an
"aristocratic suffrage,” independent of the formal positions they occupy.
They are found in all major Bay Area agencies, but are quite prominent in
BART, AC Transit, and Golden Gate. The genesis of these informalities may
be personal friendships, "old boy networks," professional ties, c<¢ommon or
shared perspectives, prior employment in the samé agency, etc. But they

are sustained by their capacity to ease difficulty.
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We learn "how the system works" in a straightforward manner. Respon-
dents state: when I have a serious problem or I want to get something done,
I contact A at BART, B at AC Transit, C at Golden Gate, D at SamTrans, E at
MTC, etc. Or, they state, "in my own organization I see Y when I want to
get certain things done." These letters represent persons, not officials;
i.e., there are times when the letters refer to the appropriate formal off-
icer, but more often th;n not, they do not. Informal access points are not

equivalent to formal positions.

While this is a natural process, arising out of need, it occurs with
considerable thought beforehand. The primary assumption involved, made
explicit by one respondent, is that "formal communication and commitment
follows informal communication."™ Hence, the creation of informal channels
is a matter of "conscious cultivation"” and “"explicit strategies." Cne
respondent referred ¢to "portals" which provide him with entry points. 1In
this case, his preference is to establish a single portal for each opera-
tor. This permits an economy of communication; but, more importantly, con-
fining contact to one portal over a period of time enables an easier
development of reciprocity, and we are able "to more easily keep track of
the balance of favors owed."2® Another respondent prefers two portals in

each agency, and a third develops them on a functional basis.27

Whatever the mode, informalities are serious business. There are spe-
cialists in informal channels, there are specialized channels, and there
are primary and secondary channels, the 1latter serving as a redundant
back~-up. Moreover, these channels give rise to alliances, with respect to
which norms of reciprocity ére scrupulously followed, so that network

members frequently aid and defend each other. A wants to get a proposal



through his own management. He calls B, an informal contact in another
agency. B, in turn, calls an appropriate access point in A and presents A
his own-~~thus reinforcing the original proposal. In telling of such
incidents, B emphasizes that his counterparts frequently do the same for
him.28 Or, if this is too abstract, "Muni tried to negotiate an end-run
around us [BART] concerning the "X" program. &an AC staffer learned of this
and informed me." Through use of other informal <channels, Muni was

stopped.29

Despite the fact that several Bay Area operators compete with each
other, these channels are used to solve problems, secure coordination, pro-
mote cooperative relationships, exchange and transmit information, and ease
decision-making. They serve most importantly at the operational levels,
cutting red-tape, saving time, and providing problem-centered organiza-

tional interfaces. Here are some representative illustrations.

1. BAC Transit feeds BART at the San lLeandro station. There exists a
contract between BART and the city of San lLeandro which guarantees that
separate lanes for buses and cars will be maintained in the station area.
Denying buses the wuse of car lanes, however, creates serious difficultis
for AC Transit. To change this situation, a laborious and time-consuming
contract renegotiation would be required. The problem was resolved in the
following manner: An AC official contacted the BART station manager to dis-
cuss the problem. The station manager passed the problem to a BART offi-
cial who maintains strong ties to both the AC officer and Transportation
Engineer of San Leandro. The BART official arranged for all parties to
meet at the station to consider the problem. A simple agreement was

reached; the 8San Leandro engineer would simply ignore the contract terms



and allow both the bus and car lanes to be mixed.30

2. A senior staffer at AC, whom we shall designate as S, maintains a
continuing and close tie with a senior staffer at BART, whom we shall refer
to as C. Both operate "in fairly unconventional ways" and bypass official
channels easily. They originally got to know each other through their
official tasks in connection with the contract express service that AC runs
for BART. Over time, they have established a mutual trust which, as Ken-
neth Arrow once put it, is the prime 1lubricant of formal organizations.

The S-C channel is of major importance to both AC's and BART's operations.

For AC to establish a new service route by request takes some three
months. Requests are routed to the Office of Scheduling, then referred to
AC Planning for study, and then back to Scheduling. In late August '79, C
called S to inquire about the possibility of a new route in Martinez. §
immediately invited C to join him in a test of the proposed route. Secur-
ing a bus, they made a run to check out the availability of stops, poten-
tial traffic problems, the ability of an AC bus to negotiate hills and
curves, etc. Both decided that the route was feasible. On the same day,
they met with the Public Works Director of Martinez and fixed the route. §
then presented the request to the Director of Scheduling, along with the
necessary technical support. The new service route was established in less

than five weeks.

The S-C channel works frequently and successfully. BART requested an
AC-route change in Walnut Creek, involving an extension. The entire matter
was worked out informally and then placed in formal channels. In another
case, BART sought a reciprocal transfer agreement with East Contra Costa

Transit on the BART express bus lines (run by AC under contract). C worked
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through S and both secured ECC Transit agreement. The object here was to
eliminate the need for transfer customers to pay twice. No exchange of
funds between the operators (AC, BART, ECC) was required, because the
direction of transfers was balanced and the number involved was quite
small. C took the informal agreement back to BART for Board approval; AC
also accepted it on tﬁe basis of S's efforts. What might have been a

sticky conflict was dispatched quite easily.31

3. S has known D for many years. Because one works for AC Transit
and the other for Golden Gate, there is very little operational interface,
if any. But they maintain close ties and frequently communicate on matters
of general transit policy and development. The connection between them is
firm. At one point, Golden Gate became interested in purchasing some spe-
cial buses that AC had cut down for use on narrow streets and tight curves.
This experiment had proven to be eminently successful from both an
engineering and an operating perspective. D wrote to the appropriate AC
official, offering either to buy or rent their buses. Weeks passed with no
reply, and D finally called S. S contacted the appropriate AC official,
who indicated that it was an extremely difficult question to decide. A
check of the files indicated that there had been no response to D, the AC
official apparently employing a strategy of avoidance. S then built a case
for Golden Gate which also demonstrated advantage to AC, since the buses
were not used by AC on weekends. Taking the matter to the General Manager,
he secured agreement to rent the buses to Golden Gate on the weekends. The
technical details were ironed out easily, and the cut-down buses are used

by Golden Gate on their Mt. Tamalpais runs. 32

4. D is an actor who carries an "aristocratic suffrage" by virtue of
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his experience and expertise in transit, and his personal integrity. He is
consulted frequently and serves as a node in the unofficial communication
system of Bay Area transit. He came to Golden Gate from AC Transit when
its enabling legislation was being enacted. He brought with him several AC
employees who formed the core of the staff that established bus operations.
Not surprisingly, operations and maintenance procedures of Golden Gate and
AC are quite similar -- and quite effective insofar as bus life and operat-
ing time are concerned. 1In fact, SamTrans procedures are also similar
because it too relied on D's advice when getting underway, the consulta-
tions again unofficia;. Bus operational procedures in the Bay Area are,

thus, rather similar, a condition which derives from a system of informal

exchange that quickly diffuses information.

Both Muni and Golden Gate use GM buses. Muni's buses were very noisy;
in contrast, Golden Gate's are quiet. D's contact at Muni called to
inquire about this difference, asking what, if anything, Muni could do to
lower noise levels. The Muni contact was then instructed to "replace the

belt-driven cooling fans with thermostatically controlled, hydraulically

driven fans." The former ran continuocusly, the latter only as needed.

5. ©Or, again, AC and Golden Gate use the same type of oversized arti-
culated buses,--all of which suffered problems with their back-door mechan-
isms. Mechanics at AC found a way to solve the problem, and the informa-
tion was passed to Golden Gate through another informal channel-- gdl. In
the spirit of reciprocity, Golden Gate, through the same informal channel,
informed BAC of significant savings involved in replacing a single 400-amp

battery with four one-hundred amp batteries.
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What is striking here is that Golden Gate has very little operational
interface with other transit actors and, therefore, very few interorganiza-
tional problems. Yet many of its personnel recognize the «c¢ritical role
that informal channels play and spend time developing and maintaining such
channels. The payoff is not deemed to be immediate, rather "in the expec-
tation of some kind of return down the line." This attitude is shared by
staff throughout the Bay Area, most notably at BART, AC Transit, and MTC.
The net effect is the creation of an unofficial (informal) system of com-
munication which transfers technological innovation, problem-solving tech-
niques, and information very rapidly--far more rapidly than do official
channels, since neither clearance nor deference to the chain of command is
involved. Additionally, strict adherence to norms of reciprocity required
to build such channels creates a reservoir of goodwill that works to reduce
conflict in the entire system. When, for example, AC was struck in 1977,
the President of the Amalgamated Transit Workers Union prevailed upon D, a
rather high official at Golden Gate, to act as intermediary between the
union and AC. With both sides placing trust in D, his role in the settle-

ment, one week later, was of some conseq_uence.33

6. AC Transit and BART are direct competitors in the Bay Area. While
AC feeds BART and runs express buses for BART under contract, its transbay
routes parallel the BART line--a situation that has generated considerable
acrimony on both sides. Yet AC and BART have developed a rather unique
co-operative arrangement to cover emergencies. The system of coordination
is entirely informal and unofficial--and capable of effective operation

under the most severe test, the transbay tube fire.




-23 -

In the Bay Area, there has been a noticeable shift of staff personnel
from one transit agency to another over the last years.34 Movements of this
kind are by no means uncommon and are to be found in virtually all func-
tionally similar areas, both public and private. They are, however, fre-
quently regarded as uneconomical, and as disruptive of the stability sought
by professionai personnel administrators. Yet there can be significant
benefits, for such personnel carry with them a knowledge of the operating
procedures, the decision-premises, the c¢ritical actors in their former
agencies, and the difficulties they confront--knowledge which enables them
more easily to predict the reactions of these agencies to various problems
and proposals. Because of prior association, they are also able to make

unofficial contact with former associates on matters of common interest.

The Director of Scheduling at BART was originally employed at AC Tran-
sit. Shortly after asssuming his new post, it became apparent to him that
BART did not possess any back-up in the event of emergency. In his view,
the easiest and most effective way to provide for this was to arrange a
"bus-bridge" with AC. 1In the event of a BART break-down, AC buses would
carry BART passengers. Securing the assent of BART's General Manager, he
approached the operations manager at AC. An emergency procedure was agreed
upon . The procedure 1is simple: once BART determines that an emergency
exists, its central dispatcher notifies the AC dispatcher and requests a
bus~bridge; AC routes the requisite buses to the locations identified by
BART. Payment for this service also follows a simple procedure: AC charges
BART the <cost of running the buses as against their sitting in the yard.
There may be a small overhead charge, and AC will also charge for overtime

if that is required.
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The novelty of this system is that the agreement is oral. Both par-
ties to the original negotiation deliberately established an cral agreement
in order to bypass their respective legal departments. lawyers would
unnecessarily complicate the situation:'their agreements would be unduly
formal and restrictive and, thus, might impair the flexibility required in
the operation of as emergency bus-bridge. Moreover, both felt that they
were part of a "professional operations fraternity" and could trust each

35 At the present writing, no written contract exists, the oral

other.
agreement forged on the basis of informal ties stands, and the bus-bridge
is a critical factor in the system, competition to the contrary notwith-

standing. The full significance of this system of coordination emerged

most clearly in the BART transbay tube fire.

The fire occurred on Januvary 17, 1979. A train bound for Daly City
caught fire about a mile from the San Francisco side of the_tube. At 7:45
p-.-m., the BART dispatcher requested a bus-bridge between the MacArthur BART
station (Oakland) and the Transbay Terminal in San Francisco. As it hap-
pened, the request arrived at AC just as one shift was going off duty, per-
mitting AC to dispatch a rather large number of buses (some 35) to the

cross-the-bridge shuttle.

When the original agreement was made, however, BART anticipated that
the worst possible shutdown of any portion of the system would last for no

more than several hours. Moveover, none of its scenarios contemplated the

complete closing of the transbay tube. In AC's perspective, maintaining a.

bus-bridge for BART for any extended period was not an easy task. Proposi-
tion 13 had resulted in a material reduction of its driver force, and it

simply did not have enough buses to run the bridge for more than several

u.;_’1
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hours. On the night of the fire, thus, it was luck and the heroic stretch-
ing of its rolling stock and driver force that enabled AC to carry the
load. But when officials realized that the tube would be closed the next
day, and perhaps for several days (no one then foresaw a closing of close
to two months), AC instructed BART that it could provide only 10 buses for
the next morning’'s run from MacArthur to the Transbay Terminal. BART was

left with no option but to secure assistance elsewhere.

During the summer of 1977, when BART suffered a wildcat strike, the
Director of Scheduling at BART had contacted a number of private lines
(Franciscan, Great Western, Scenic Tours, Falcon) to arrange for bus ser-
vice on those routes not overlapped by any of the major public bus lines.
The private lines were not part of the Bay Area transit informal network,
and it 1is interesting to observe that the Director of Scheduling at BART
had to search the Yellow Pages to find their numbers, some of which (the
Greyhound night number) were not even listed. Once contracted for, how-
ever, the Director of Scheduling at BART was in no position to coordinate
the dispatching of buses. But it is to the point of this study that the
drivers organized on their own, established a radio communication link, and

themselves coordinated the spacing and rotation of their buses.

The day after the tube fire, BART's Director of Scheduling again con-
tacted private bus operators (Falcon, Franciscan, Eastshore, Grevhound, Bay
Bus, Cal/Nevada Tours, Guiton, Trailways, Peerless, Scenic, and one owner-
operated bus), employing them on a daily basis. When, after a few days, it
became clear that the crisis would be prolonged, an AC colleague informed
the Director of Scheduling at BART that AC would be willing to assume the

task of chartering buses for BART. (Immediately after the fire, BAC had
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assigned dispatchers to coordinate the transbay bus-bridge in both direc-
tions.) Because of its prior experience and bus expertise, AC urged that it
could charter private buses more effectively and less expensively. The

Director of Scheduling at BART agreed.

The task was assigned to AC's manager of charter services on January
24--one week aftef the fire—~-with rather wide discretionary authority over
the number of buses to be chartered and their cost. Unlike BART, AC knew
all the priVate bus carriers, was familiar with their decision makers, and
most importantly, was in a position to apply "yardstick regulatisn" to the
problem of cost--which immediately resulted in substantial savings for
BART. Greyhound, for example, had been charging about $380 per bus per
day; Peerless about $400. But AC's standard price was $270-280 per day.
AC immediately cut Greyhound from 40 to 20 buses per day and cancelled

Peerless.

Additionally, AC's dispatchers at the MacArthur station routed all
chartered buses so as to ease traffic flow. They also checked each private
coach at both the MacArthur station and the Transbay Terminal to insure
that the loads contracted for were in fact being carried. This amounted to
300 busloads in the AM and PM peak periods, a total of some 12,000

passengers.

There's another interesting chapter in this story. As part of its own
bus~bridge arrangement with BART, AC had been running 7-1l buses per day,
using its articulated coaches because of their greater capacity. But it
also added well over twenty buses on its own transbay routes--some
prescheduled, others assigned on need, in direct consequence of the tube

closure. BART incurred no financial obligation for these runs, which
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reduced the number of buses that BART would otherwise have had to charter.

The tube fire reveals a situation in which two direct competitors col-
laborated on an entirely informal basis to ease the effect of a gross
trauma to BART and Bay Area transit. Relying almost entirely on unofficial
channels, agreements were worked out, communication was swift, and problems
were dealt with as they arose and on the basis of mutual trust. The trust
extends even to cash outlays. When AC assumed the task of chartering
private buses for BART, coach operators billed AC on a weekly basis. AC
checked and approved the invoices, which were then sent to BART for appro-
val. BART would then release money to AC which paid the operators. For
its own services, AC followed the procedures employed in charging BART for
express services, i.e., the aétual cost to AC. BART paid AC with little or

no discussion, auditing AC invoices after payment.36

We should alsoc add that the bus~-bridge is only half of the AC-BART
mutual support system. Although there has not been any occasion for use,
BART will provide a "train-bridge" for AC passengers on the transbay route
in the event that access to the Bay Bridge is impaired. This arrangement
is also informal, and the financial procedures to be followed are of the

same character as those employed with the bus-bridge.

Other Informal Agreements

Bilateral informal agreements of this kind extend beyond BART aﬁd AC.
BART and MUNI have similar arrangements to support each other under emer-
gency conditions. Muni will supply a bus-bridge, BART a train-bridge.
Fortunately, no emergency has yet occurred, but both have agreed to follow

the pattern set by AC and BART should the need arise. Again, nothing
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exists in written contractual form. Similarly, there is a bus-bridge
arrangement between Harbor Carriers (which provides ferry service between
Tiburon and San Francisco) and Golden Gate; and SamTrans buses can and do
operate in the Santa Clara territory to provide back-up service in the

event of a Southern Pacific commuter-service breakdown.

Finally, the flexibility afforded by informal channels can be seen in
the following case. In late May 1979, BART service was suspended because
of a venting failure in the transbay tube. AC was unable to provide a
bus-bridge despite the fact that the breakdown occurred on a Saturday.
BART's head of scheduling, however, maintained a "portal” at Golden Gate.
A telephone call on that Saturday produced ten Golden Gate buses for a
period of five hours.3” Golden Gate then billed BART at regular charter
rates. This was the first such arrangement between BART and Golden Gate,
effected easily and with dispatch. We should note, however, that had the
‘request come during peak hours, Golden Gate would not have been able to
comply because of a lack of reserve capacity. This is the reason Golden

Gate did not participate in the tube fire bus-bridge.

The situations we have described illustrate a transportation complex
that possesses a high capacity for self-organization and for coordinated
and flexible responses to felt need. While it reveals no "center of
authority", no formal control mechanisms, its highly developed informali-
ties sustain a rich and rugged system of horizontal linkages that allow
coordinate action when and where required. The organizational structure of
Bay Area transit is marked by an extensive array of lateral <channels that
tie into every level of operational authority, producing high overall sys-

temic reliability and high systemic capacity to resist disruption. It was
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this loosely coupled multiorganizational system that stabilized and main-
tained effective public transportation for the two months when one of its

major carriers was crippled--and for the several months when it was struck.

It should not, however, be assumed that the self-organizing properties
of the system are exhausted by route changes, technological transfer, bus-
bridges, and other emergency procedures. Nor should it be assumed that the
interorganizational agreements are exclusively informal. Bay Area opera-
tors have also engineered bilateral formal arrangements to order and coor-
dinate a variety of routine operations. While other systems have resorted
to authority, the Bay Area system has also relied on contract as means of

solving problems.

Coordination and Bay Area Transit: Formal Arrangements

1. Intercarrier transfers

If passengers are to "transfer" easily, several conditions must be
met. Transit lines involved must be in close proximity, preferably using
the same stopsr Headways of the relevant 1lines must be fairly closely
matched to reduce waiting time. And the transfer between lines must be
either free or discounted. In an ideal world, a passenger "would have to
pay only one fare for one trip, regardless of how many times he changes
carriers. In the following section we describe the efforts made by the six

Bay Area public transit operations to address these factors.

Early in BART's operating history, BART and AC agreed to share the
costs of an intersystem transfer on a fifty~fifty basis. This division was

not based on a careful cost accounting, rather, it seemed reasonable and



- 30 -

was acceptable to both parties. The system, in process now, works as fol-
lows. A passenger boards an AC bus, pays a normal fare, and rides to a
BART station. He then pays a normal BART fare and rides to his destina-
tion. On the return, he again pays a normal BART fare, but wupon leaving
the BART station he receives a free transfer to an AC bus, good for several
hours, and can use it.at bus stops adjoining the BART station. About

38

15,000-~20,000 of these free transfers are issued on an average weekday,

and they allow for a fifty percent discount on bus trips to and from BART

stations.39

BART has a similar transfer arrangement with Muni. Transfer-issuing
machines are set up so that the passenger pays the fare and receives two
transfers. The first transfer allows the passenger to take a Muni bus away
from the BART station, and the second allows him to return within twenty-
four hours. B2bout 25,000 of these transfers are purchased by BART riders

weekly.40

Before BART became operational, a BART-Muni coordination project was
undertaken with the aim of more closely aligning the Muni lines with the
BART statioﬁs. Al though not all of the project's recommendations were
adopted by Muni, a number of significant route changes were made. The
changes were less substantial than those made by AC, but then fewer changes
were needed, given Muni's grid-pattern of lines. As part of its Five-Year
Plan, Muni's planning staff has recommended additional changes that would
increase the number of Muni lines touching a BART station at some point.
Because BART does not run on a fixed schedule, it is not possible for Muni
buses to "meet" the trains. Muni, however, runs its buses with even closer

headways than AC Transit, reducing waiting time even more when trains are
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running on time. These arrangements make transfers between BART and Muni
simple, and other route and headway changes now contemplated will make the

transfer process even easier.

BART and Muni are now debating the use of a Muni Fastpass on BART. If
agreed to, holders of Muni Fastpasses will be able to use them both on Muni
buses and BART trains. BART wants a surcharge of $4 to $6 on the Muni
Fastpass, which currently costs $16.00, for the Muni rider to use BART.
Muni is opposed to the surcharge. However, it 1is not clear that BART
machines can accept the Muni pass. And, as one Muni staffer commented, "If
the technical details can be resolved, the financial arrangeTents will fall

into place." It is probable that an agreement is not far off.41

Throughout the Bay Area there is a sensitivity on the part of all car-
riers to the financial burden borne by passengers. Bilateral negotiation
over transfers is, thus, a common feature of the system and does produce
tangible results. There exists a transfer agreement between BART and Sam-
Trans; another involves AC, BART, and the East Contra Costa County Transit
District. Muni has a commitment to a transfer arrangement with Southern
Pacific, and Golden Gate and Muni are executing a federally funded demons-
tration project involving free traﬁsfers from Golden Gate ferries to Muni
lines at the ferry building in San Francisco. Other transfer problems are
now before the Services and Tariffs Committee of the Regional Transit
Association--a free transfer system between SamTrans, Santa Clara, and
Southern Pacific at Palo Alto, between BART and Saﬁta Clara, and between AC

and Santa Clara in the effort to establish a Fremont Transit Center.

On many routes, however, the lack of a transfer system does not

present serious problems either because carriers do not articulate or
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because the number of passengers is small. Where problems have existed,
however, negotiations have been undertaken in a spirit of mutual benefit,
which has extended to passengers. While each carrier obviously seeks a
favorable resolution of transfer problems and transfer financing, none has
been blind to the constraints which bind other operators in their jurisdic-

tions.
2. Interagency Contracting

Formal contracts have been used by all of the Bay Area operators to
solve any number of problems and constitute a device by means of which
agencies coordinate with each other, to .their mutual benefit. We have
already alluded to several of these--including Golden Gate's rental of six
cut-down AC buses. But we want to note here that BART contracted with
Greyhound to keep its service to the Concord area until such time as BART
is capable of carrying the locad. In like manner, SamTrans contracted with
Southern Pacific. In these cases, the contract is used to enable private
carriers to maintain an unprofitable though useful line until such time as

a public carrier can take over.43 Potential gaps in the transit system are

prevented in this manner, and existing gaps are closed.

Marin County Transit District is supposed to provide 1local service.
Though supported by property tax levies, it has no fleet of its own. But
it provides service by contracting with Golden Gate, on a cost basis. Gol-
den Gate runs 235 commute buses during peak hours and forty-eight local
service buses on weekdays--on routes and in areas selected by the Marin
District. By a similar arrangement, AC Transit provides service for the
East Contra Costa County Transit District. SamTrans, a relatively new

addition to Bay Area public transit, does not have sufficient resources to
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build a fleet of buses large enough to service its area. It therefore con-
tracts with Greyhound, which operates a large share of the commute service

in SamTrans jurisdiction.

In the case of AC and BART, the fact that they are direct competitors
on the transbay route, and the fact that AC had consistently refused to
transform itself into a feeder system for BART, have not prevented either
from entering into contracts to solve the feeder problem. This situation
is illustrative of what can be arranged by contract. Early in BART's his-
tory it became clear that BART service could be greatly improved by bus
feeders from areas lying ocutside AC's district. A contract was negotiated
between the two in 1late 1974 and has since been renewed. Using Federal
capital assistance money, BART provided AC with sufficient funds to acquire
thirty-six buses. These are used on routes established by BART and AC
jointly; as are service levels, fare structures, and marketing programs.
The lines carry about 5000 passengers daily, half of whom do not ride BART.
Single-zone fare is 25 cents, and the longest trip costs 50 cents. There
are free reciprocal transfers between these buses and local lines in Walnut
Creek, Concord, Livermore, Pleasanton, and the East and West Contra Costa
County Transit districts--the transfers good for single-fare zones. AC
bears the responsibilities that are characteristic of bus operators--
installation and maintenance of bus stop signs, benches, etc., and the pro-
vision of service on a standardized basis. BART pays for the direct labor
costs involved, and for bus maintenance and service--but only for that pro-

portion of mileage covered by the specified service.44

BART is also engaged in an analogous negotiation with Muni. Both

share a number of subway stations in San Francisco. Muni rail operates
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from the upper level, BART on the lower level. BART built and owns these
along with two stations that it does not use. Under an interim agreement
now in force, BART maintains the right-of-way and the stations. The
interim agreement satisfies for the moment, because BART is not fully
operational. ©Negotiations, however, have been underway to cover the long
term and involve payment schedules, union membership and representation,
and such routine operating issues as security, personnel duties, and

responsibilities.45

Coordination by contract occurs frequently in the Bay Area. By con-
tracting with each other, operators ease interorganizational problems,
close gaps, and provide more effective service-~as when SamTrans and Golden
Gate, restricted by police code from entering the downtown San Francisco
area, are able, by agreement with Muni, to run buses over designated
routes; or when Golden Gate, by agreement with Muni, is permitted to run a
Christmas season "Shoppers' Special" for its passengers. Apart from opera-
tional ©benefits, however, there are other values in administration by con-
tract. Operators meet as equals, work out mutually beneficial accords,
find areas of mutual interest and agreement, and thus reduce conflict.
Operators are able to retain their autonomy, to maintain their options, and
take initiative on the basis of need. And,. as against a formally
integrated agency, contract administration minimizes hierarchy and its
attendant problems of clearance, and permits each carrier a much wider
repertoire of response. They can act, not in response to authority and

rule, but in response to experience.
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More Formal Multiagency Coordination: The Regional Transit Association

The Regional Transit Association (RTA) was formed in 1975 following
establishment of the Metropolitan Transportation Commission. The driving

force behind RTA was Albert Bingham, then General Manager of AC Transit.

Three factors seem to have encouraged operators to join RTA. It
offered a vehicle by which they might jointl§ oppose the then vague but
perceived threat of the Metropolitan Transportation Commission. It was a
medium through which they might undertake regionally oriented activities to

forestall and/or preempt intervention by MIC. RTA would allow Jjoint

issuance of press releases, giving the appearance, if not the substance, of
a regional transit entity. RTA achieved relatively little at first. It fell

into disuse after about one year, only to be revived in early 1977,

In its revised form, RTA plays rather important roles. It provides a
regular forum where top transit personnel get to know each other. It pro-
motes development and maintenance of informal relationships, which then
provide a favorable setting for discussions of regional problems, for
exchange of information on problems affecting each operator, and for joint
efforts to confront common problems. RTA also provides an economical vehi-
cle for MIC to communicate its views on particular issues and ¢to communi-

cate information relevant to all operators.

RTA operates under a jeint-powers agreement among the six major opera-
tors. It is run by a Board of Control comprising the six general managers.
It has no staff of its own. There are, however, eight standing committees
composed of staff from the relevant divisions in each agency: Maintenance,
Joint Procurement, Management Systems, Public Information, Services and

Tariffs, Personnel, fTraining and Affirmative Action, and Cperations. The



Board of Control and the committees meet about once a month, members rotat-
ing as hosts. MTC provides staff assistance and thereby gains an appreci-
able involvement and influence. Memberships on the Board of Control and
the committees have remains fairly stable over RTA’'s life, thus enhancing

potential for success.

If RTA performed no function other than to promote the development and
continued maintenance of contacts, all the time and expense so far invested
would have been justified. The reasons are appar;nt. RTA has opened up
new lines of communication, particularly in maintenance; procurement, and
management. Unlike operations staffs, who have occasion in the course of
their work to meet and deal with counterparts in other transit agencies,
personnel in these three specialties have little opportunity for such con-
tact. Along with this, RTA is familiarizing each carrier's staff with the
work of its counterparts. For example, during its first series of meet-
ings, the maintenance committee was given a tour of the maintenance facili-

ties at each agency.

RTA affords an institutionalized forum for discussion of regional as
opposed to operaﬁor—specific problems. Such discussions serve as socializ-
ing media. They make regional considerations legitimate topics of concern
instead of wutopian or unrealistic dreams, and they increase awareness of
advantages associated with cooperative efforts and lay the basis for future
cooperation. Apart from such latencies, RTA does yield direct and tangible
benefits t the various operators. The exchange of expertise and technical
information is stimulated and facilitated; and members participate in a

wide range of multi-lateral cooperative efforts.
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A careful reading of RTA history indicates that much of the first year
of 1its reincarnation was spent establishing routines and procedures. For
example, the Management Systems Committee tried three times during its
first six months to come up with a viable set of purposes and objectives.
The Joint Procurement Committee attempted to develop a joint-bid procedure
that all parties could agree to. While these took time, much valuable
information changed hands. The Management Systems Subcommittee on Data
Processing, informed of the programming practices of all carriers, esta-
blished conventions for file-naming and data-organization. The Maintenance
Committee and the Operations Committee toured each other's shops,
transferred their experiences, and shared their operating procedures in the
interest of "consistency in the rggion." Prior to RTA, exchanges were
routed through informal channels. With RTA, a regularized system of infor-
mation transfer, interorganizational consultation, and mutual aid came into

existence.

But what about multiorganizational coordination aimed at fitting indi-
vidual agencies to the needs of the larger transit system? The greatest
successes in multilateral coordination have occurred where all participants
stand to gain, and where none stands to lose. Financial savings through
joint procurement is one such instance. And successes have come where
members have not had to spend resources over and above routine operating
costs. Where, for example, a joint-advertising program involving member
contributions of over $20,000 was haggled over intensively, a software and
hardware inventory which required only donations of staff time was dealt
with easily. Other successes have come where members have not had to
change their central operating procedures, where no procedures had been

developed prior to RTA involvement, and where individual operators were not
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required to surrender organizational autonomy. In the joint~procurement
program, no operator was required to purchase through the joint bids;' they
were available for use atlthe discretion of each operator. None of this is
surprising. RTA successes have occurred in situations where benefits were

expected with little or no costs attached.

What of the tangible coordination activities of RTA to date? They
have occurréd across a spectrum of activities. The joint-procurement
effort led to joint bids on air filters, oil seals, batteries, lamps and
lights, and diesel fuel. There have been joint-training seminars in techn-
ical and supervisory areas in both operations and maintenance. In manage-
ment systems an inventory of hardware, software, and staff was prepared,
and efforts were made to standardize computer concepts and procedures. An
- extensive joint-research and marketing program with a $650,000 budget was
designed and is now being implemented. This project is especially signifi-
cant because it was the first time RTA members spent their own funds on RTA
activities without guarantee of tangible benefits. The Services and Tar-
iffs Committee has considered many problems associated with a formally
"fragmented" public transit system, i.e., different fare structures, over-
lapping services, and noncoordination of bus schedules between operators.
The committee has prepared a detailed report on a regional fare structure,
discussing types of service, recommending fare standards, and comparing
current fares. It developed joint-run procedures for issuing a Bay Aarea
Discount Card for the Elderly and Handicapped, as well as a joint training
film for drivers. Further, it identified seven specific projects for more

examination and remedial action:

JU——1
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a. The sale of Muni Fastpasses at SP depots and the possibility of
joint-use tickets;
b. Muni-Golden Gate Ferry transfer demonstration project;

c. Market and Seventh Street interfares of Muni, BART, Greyhound, and
Golden Gate;

d. Transit Center in Fremont with intersystem transfers
€. BART-SamTrans intersystem transfers;
f. Bus transfer facility at the Palo Alto SP station;

g. BART-Muni Fastpass.

Some of these are bilateral projects already underway but which RTA showed

an explicit interest in resolving.

Although we have pointed to a number of concrete examples of coordina-
tion on multilateral bases through the RTA committees, it should be clear
that a great many issues remain to be examined and resolved. It is typical
of any new organization, especially one comprised of several independent
organizations, to spend a great deal of time in its early years establish-
ing procedures and setting its agenda. Once these matters are fairly well

decided, the organization can move to the resolution of substantive issues.

Monthly meetings of RTA's Board of Control permit MTC to keep abreast
of thé activities and views of top transit officials in the Bay Area, and
they allow MIC to communicate its views to the same people. The Board
serves as a institutionalized forum for information exchange. This role
has been enhanced by the Transit Operator's Coordinating Council (TOCC)
created by state law in 1978. Following meetings of RTA's Board of Con-
trol, members change hats and reconvene as members of TOCC. TOCC is
chaired by the Executive Director of MIC (who sits by as an

observer/participant during RIA meetings). These meetings enable an
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economical and reliable transmission of information, augmenting the infor=-
mal channels which exist, and the usual process of agency-to-agency commun-

ication.

The Metropolitan Transportation Commission

.MTC was created by the state legislature and is charged, among other
things, with coordinating and overseeing development and maintenance of
public transit in the nine Bay Area counties. It has no analog anywhere
else in Calfornia. It is an eighteen-member commission appointed by for-
mula from personnel of other government entities in the Bay Area, with an
Executive Director and staff. In 1972 when MIC came into existence, it had
more commissioners than staff members. MTC now has about one hundred pro-

fessionals and support personnel.

Much of MIC's early activity was devoted to establishing itself as a
legitimate authority in Bay Area transit. Early critics missed this point
when they decried its lack of effectiveness in coordinating Bay Area tran-
sit. It takes time for a new organization to establish its legitimacy,
particularly when it is perceived as a threat. Three other conditions had
to be met as well: to recruit a staff of professionals who knew what they
were doing and who would be respected by tﬁeir peers; to develop entry into
the informal Bay Area transit network; to obtain or develop the means to
influence operators' behavior. Moreover, much of MIC's early activity was

focused on the preparation of a mandatory regional transportation plan.

We believe that the Metropolitan Transportation Commission will play
an increasingly large role in Bay Area transit. MTC currently works to

insure that expenditure of funds and public transit operations meet



- 41 -

guidelines established by UMTA, the State of California, and MTC itself.
It is also increasingly assuming the role of mediator and/or arbitrator in
conflicts that arise between operators, particularly where MIC goals are at
stake. For example, both Golden Gate and Marin Transit District (MTD) com-
pete for the same funds. If Golden Gate gets the money it goes into
trunk-line service. If MTD gets it, it goes into local service. MTC has

become the adjudicator for conflicts like this.

MTC also influences state transit legislation, particularly as it
affects the nine Bay Area counties. It represents a regionwide interest as
compared with the interests of specific operators or groups. Conversely,
through TOCC, MTC provides an information service about pending transit
legislation and its probable impacts on operators--timely information any
single operator could not easily find on its own. We expect MIC to play
the role of "protector" of Bay Area transit operators against outside

threats, either from state or federal governments.

MTC also provides another point of entry for interested parties to the
politics of the transit system. It allows for a representation of
interests which is not available either at the level of the transit opera-
tor or other government agencies, and it also provides anlappeals channel
or back-up forum for those who may have been unsuccessful before transit

organizations.

MTC is able to perform such functions because of changes it itself
introduced, and <those brought about by the California lLegislature, the
Federal government, and by sﬁch "outside" factors as Proposition 13. Each
year the amount of money that flows through MTC to the operators has

increased both in absolute terms and as a proportion of the operators'
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budget. As UMTA and state funds increase relative to fare box or local
revenues, MIC's power to affect operating procedures in the transit agen-
cies 1is strengthened. Every dollar that flows through MTC has conditions
attached, directly and potentially. For the three counties served by BART,
twenty-five percent of the half-cent sales tax collected is given to MTIC to
be used as a discretionary fund. One such condition placed on the redis-
tribution of these funds is that one-third of the operating costs of the
operators must be met through the fare box. AC, BART, and Muni have met
this requirement and have drawn on the fund. B2and this is but a small part
of the overall picture. By offering monetary inducements, MIC can stimu-
late programs that would not otherwise be attempted, and can influence
existing programs and operations. Operators now tend to modify their grant
proposals to conform to MTC guidelines--a practice which strengthens MTC

even as it moderates potential conflict.

Two other mechanisms serve to enhance MIC influence. First, MTC has
provided the necessary staff work for RTA staff committees. MTC thus keeps
abreast of RTA activities and participates in the development of RTA pol-
icy. Second, in addition to the influence MTC exerts in the grant-~
application and approval process, its reporting requirements permit it a
continuing voice in determining how the monies are spent. The typical
transit operator in the Bay Area has about twenty separate reports to sub-

mit for MTC approval annually. The number seems likely to grow.

Two extermnal factors have combined to strengthen MIC's influence
further. Rising gasoline prices have induced some motorists to shift to
public transit. The operators have had increasingly fewer reserves of

equipment and personnel, so MIC's equipment grants are more important than

R4
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ever. At the same time, operators are seeking to update and enlarge their
fleets, thus increasing reliance on MTC monies. Simultaneously, there has
been a substantial erosion of the local tax base owing to Proposition 13.
The impact is clear--a sharp shift from local funding to state and federal
sources. The latter funds pass through MTC; the former do not. Clearly
MIC's position has been strengthened by both Proposition 13 and the energy

crisis.

The patterns of behavior we have outlined for the individual opera-
tors, RTIA, and MIC are well established now. They imply a division of
labor in which issues of coordination which are most appropriately
addressed bilaterally will continue to be worked out between pairs of
operators, either on their own initiatives or at the urging of RTA or MIC.
RTA addresses issues that are best dealt with multilaterally, while MTC
acts as the representative of regional interests and the goals mandated by
the state and Federal governments. But if issues are not resolved throught
the efforts of individual operators, they are likely to be picked up by RTA
or MIC. We believe this means that very few problems of coordination will
remain unrecognized and unaddressed. What falls through the cracks at one
level is 1likely to be picked up at another level. B2And this carries us to

the theory of system reliability.

The Theory of System Reliability

That duplication and overlap are wasteful is a cardinal doctrine in
public administration. It is also widely held in the Bay Area. If Ford
and General Motors duplicate each other, if TWA and United Airlines pro-

vided a choice of channel, this is perfectly fine. But if AC and BART
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duplicate each other on the transbay route, also providing a choice of
channel, then it is assumed that something is wrong. Arguments which could
be used against Ford and GM, or TWA and UA, are then advanced to instruct
that the transit system is wasteful because organizations, services,
equipment+-even jurisdiction are duplicated. Accordingly, the instruction
continues, capital equipment, labor force, and management services are
underutilized (or in excess of what would be required by a single integra-
tive entity), and the total passenger load could be carried with less

equipment and personnel and at lower cost, were we to eliminate duplica-

tion.

Indeed, even in anticipation of the possibility of duplication, there
arise proposals for the creation of one transit authority to amalgamate and
coordinate the entire system-~as the Stanford Research Institute urged in
the early 1950s. Although this proposal was never acted on, as BART moved
closer to an operational stage, serious consideration was given to the
"problem" of duplication, especially as regards BART and AC. The key issue
was how the two could be coordinated. Several efforts were undertaken in
this regard: the Northern California Transit Demonstration Project, 1965-
67, and two studies--one in 1972, the other in 1974. It 1is important to
observe that in all three, coordination meant the elimination of duplica-
tion. AC was to be transformed into a feeder, routes were to be both
redirected and abandoned, transfers arranged--all to produce one integrated

network.

While AC did make numerous changes better to mesh with BART, it main-
tained its competitive position with BART, holding to the principle that

the rider should have a market choice. Given BART's technical and
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organizational difficulties, there is no public demand at the present time
for merger, consolidation, and the consequent elimination of the transbay
bus route. But the issue is there and, though dormant, is not dead. On
the contrary, for BART it is very much alive. On the day before the tube
fire, a high BART official at a meeting which included AC ocfficials,
pressed AC to cut services that parallel BART--notably on the transbay
routes.46 The tube fire created an embarrassment which may, however, be no
more than mamentary. For with the passage of Proposition 13, we are bound
to see an increase in demands for merger. A high official at Golden Gate
states that AC and BART should be merged now, for "the dollar will push it

into happening--~the heyday is over."47

The issue, however, is not restricted to BART-AC transbay routes.
Duplication and overlap may be observed on several routes, and involve
several operators. Muni buses parallel BART from downtown San Francisco to
Daly City; BART Daly City-San Francisco overlaps SamTrans on portions of
this segment, as it does with SP commuter lines on another segment; Sam-
Trans and Southern Pacific from San Matec to San Francisco also duplicate
each other. We can find a considerable amount of duplication and overlap
in the total system and sometimes within one organization. Golden Gate
buses from Marin to San Francisco do in fact duplicate Golden Gate ferries

from lLarkspur and Sausalito to San Francisco.

On the surface, this appears to be messy and wasteful, even anarchic.
The fact is, however, that Bay Area operators are responsive to market con-
ditions. Riders of public carriers are able to express their preferencés
and adjust to their needs by choosing between carriers. The carriers, in

turn, adjust their service levels on the basis of demand. Over time, the
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locad carried by each operator has stabilized, the shares roughly constant
even upon absolute increases of passengers. Passenger load shares are now

fairly well balanced.

AC and BART are again illustrative. Shortly before BART became opera-
tional, AC forecast a one-third drop in patronage on the transbay route,
which turned out to be correct. Over the next year, it cut service incre-
mentally in adjusting to demand to a total of 70 buses. These, and their
drivers, were assigned to the AC-BART contract-express service and, addi-
tionally, were used to expand local services. The distribution of load has
now stabilized, and both enjoy higher patronage than in 1974. But, as has
been clearly demonstrated by the tube fire, the AC strike, and the BART
strike, neither carrier has sufficient capacity to absorb all the others'
passengers. The presence of both, however, and their reserve capacities,

lessen the impact of trauma on the entire system. That reserve is crucial.

What would have happened had the recommendations of early
coordination/integration studies been followed~-had AC Transit been
transformed into a BART feeder exclusively? Before BART began operations,
AC used about 245 of a total fleet of 700 buses for peak transbay service.
If all transbay service had been elimijnated, these buses and their drivers
would also have been eliminated. For even with AC feeders in operation,
local service could not have absorbed the transba? equipment. Such service
did not show any rise in patronage once BART started to operate. The cost
of a reduced AC transbay capacity is to be seen in the BART tube fire and
the suSsequent strike. A considerable reserve capacity would have been

lost to the system.
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This factor, cardinal to questions of system reliability, is invari-
ably ignored. It is clear that the reserve capacity of the operators is,
when aggregated, far greater than the reserve capcity of any single transit
entity. Yet in pressing for merger in the interest of systemic integra-
tion, those who advance such proposals rarely raise the issue of reliabil-
ity. Nor do they evidence any doubt that duplication and overlap can be
eliminated. Hence the confidence with which reorganization proposals are

continually offered. BAnd to object to them seems to defy common sense and

conventional wisdom.

Yet it can be fairly asserted that any such reorganization will fail.
For the plain fact 1is that no effort as yet has been able to produce an
organizational system unmarked by either "malady." In the last forty years,
massive attempts have been made on both the federal and state levels, in
multi-functional agencies, in single-function agencies, through the process
of radical reorganization, and through incremental continuous effort. And
the result is clear: duplication and overlap are as conspicuous today as

they have ever been-~if not more so0.48

There are reasons for this:

1. In an organizational system, it is extremely difficult, virtually
impossible, to establish precise, mutually exclusive categories. It is an
arduous task in analytic domains, as, e.g., in formal logic, where there is
no empirical content. When we try to establish such categories in an
empirical and operational area, experience defies such classification. In
formal organizations, departments, offices, and positions are the
equivalent of categories. Our attempts to render these precise and mutu-

ally exclusive fail 1in the face of the language we are obliged to use--
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which itself is ambiguous. Anyone familiar with the tortuous tasks of
position classification should be well aware of this fact. Moreover, human
actors are nonlinear and multidimensional: they are "variable" actors who
constantly, even inadvertently, spill-over across categories. Such
categories are continuously assaulted by the task domain itself, for
experience thrusts upon organization demands which differ from their
departmental arrangements. Nor can such arrangements be protected from
random events which bear grave, even traumatic consequences--so many of
which are either unanticipated or underestimated. And finally, the system
of departmentalization (or categorization) is often more a function of
organizational politics, the demands of client groups, and the pressures of

funding agencies than it is of careful planning.

2. If, however, we were able to excise all duplication and overlap,
the result would be a system which is so highly specialized as to consti-
tute a mass of virtually autonomous and irresponsible actors. In informa-
tion theory, it is well-known that if there were no duplication or overlap
in a transmitted message, there would be no way to detect an error. Simi-
larly, if an organization were so precisely defined that all behavior fell
into mutually exclusive categories, which is what the elimination of dupli-
cation and overlap means, then every actor would be engaging in work which
only those in that class could understand and jhdge. Those outside the
class (specialty) could not, for to be able to do so would mean that their
functions and knowledge duplicate or overlap that class. This is why
hierarchy itself must and does contain a considerable amount of duplication

and overlap.

Now it may be said that the above paragraph pushes the argument to the

-t
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extreme, that, fundamentally, the question of duplication is a matter of
degree--that what is wanted is the elimination of gross waste. To be sure.
But the marked effect of "streamlining" efforts has been to push organiza-
tional systems toward precise definition in the hope of attaining optimal-
ity. Hence the extraordinary push to establish such devices as
management-contfol systems. That they are rarely successful does not seem

to slow the pace.49 But they are dependent upon precise definition.

And this, interestingly enough, has exacerbated the conflict between

the authority of incumbency (the authority of those who in virtue of their

office may officially direct the organization) and the authority of the
specialist (who alone is knowledgeable in his defined domain). Apart from
the high cost of 1internal organizational conflict--clearly in evidence
after +the Washington METRO integrationso-—this again leads to an extensive
and dangerous duplication. To protect against the specialist, incumbents
enlarge their "staff" as a means of increasing their capacity to control.
Thus, as duplication and overlap of 1line or operatioconal dJepartments 1is
reduced, we observe sharp increases in the size of staffs which duplicate
the line. While this phenomenon is somewhat characteristic of Bay Area
transit operators, the most dramatic illustrations are to be seen in the
growth of federal and gubernatorial executive staffs, which often appear as

parallel bureaucracies.

3. If, again, we were able to excise all duplication and overlap, we

would destroy all organizational informalities~--which are, in effect,

parallel information processing and communication channels. We have, we

believe, already shown the vital importance of informal channels and net-

works to the Bay Area transit systems. While service redundancies are more
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visible, it is the informal network which provides both an alternative to
and a back-up for the formal lines of communication--which are often' not
reliable and usually very slow. Put succinctly, the informal network com-
bined with formal lines of communication afford a redundancy of channels
that makes the transmission of information far more reliable than it other-
wise would be. Indeea, because the informal network arises out of need
rather than design, it tends to be strongest where formal lines are weak-
est. It also facilitates cooperative arrangements that would be much more
difficult to accomplish through formal <channels alone. It should be
apparent that informal systems are virtually indispensible in formal organ-

izations.

4. And if, finally, we did succeed in removing duplication and over-
lap, in place of the "tight ship" anticipated, we would get a brittle sys-
tem, incapable of coping with surprise or sustaining itself in the face of
traumatic error and emergency. For such success would mean the elimination
of all slack--and slack, as we have learned, constitutes a powerful reserve

for any system. 51

Because the concept of "slack"” as a form of effective redundancy 1is
not easily grasped, we introduce a case here. For an ordinary weekday in
mid-1979, BART figured that 330 cars were required to carry its 1load at
normal headways. In July 1979, because of labor difficulties, the number
of usable cars fell to 185-195/day. Yet, BART was able to carry 90% of its
usual load. This was accomplished by doubling headways on some lines, by
removing two "extra" trains on the Concord-Daly City line, and by increas-
ing the load factor to 2.5 passengers per seat. Despite the longer dwell

time involved (because of the high load factor), 90% of the trains ran
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within five minutes of schedule. BART ran about ten trains per line, each
with fewer cars, and managed to meet its emergency until it ran short of
contrecl cars. The system broke down when the train operators staged a

sick-out.

With slightly meore than half of its cars available, BART managed to
carry close to its wusual passenger load. As a system, it remains as we
show below, singularly vulnerable to technical error or equipment failure.
But the fact that it possesses some slack provides a reserve that can be

employed for certain kinds of emergencies.

Nor is there sufficient slack in the bus system. AC does not possess
sufficient reserve to provide a back-up for BART for more than several
hours at any time. During the tube-fire closure, it drew on its own slack
to try to fill the gap. At that time, and later, during the strike, 100
private chartered buses were not enough. Even with present levels of
duplication, there is not enough reserve in the system to provide effective
back-up in the event of a major breakdown. This would appear academic but
for the fact that major breakdowns, whether because of operational failure
or labor strike, occur so frequently in the Bay Area. With the combination
of Préposition 13 and an energy shortage, the problem promises to become
more acute. As more and more people are pushed into public transit without
appreciable increases in transit resources, the slack in the system is

being eroded. BAnd the consequences are not benign.

The removal of slack grinds an organization down to a subsistence
level, so restricting its repertoire of response as to render it incapable
of effective performance. It loses its capacity for innovation, for

problem-solving, and for critical decision-making. One has to understand
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that the absence of duplication and overlap in a system is a form of

poverty, certainly not to be desired in and of itself. And yet it is made

a principle. It is only in the world of public organization that surplus
and reserves, that excess capital resources, are looked upon as waste. Who
can imagine sustained and effective performance by a private corporation
that has been stripped of all surplus? Just as surplus permits a private
organization to handle unanticipated trauma, so too do public
organizations--especially those that provide continuous services--require
their own forms of reserves. And this is precisely what duplication and
overlap provide. Both are aspects of the theory of redundancy, which is
-the heart of the theory of syskem reliability. It is only in the "world of
frictionless systems" that one can propose the elimination of duplication
and overlap. Only in that world can an organization work with zero redun-

dancy.

A Reorganization of Bay Area Transit: Different Questions

Before engaging the theory of redundancy directlyc let us contemplate
a reorganization of the Bay Area transit complex in the direction of a uni-
tary consolidation--one in which BART, AC, Muni, SamTrans, and Golden Gate
were merged under one central directorate. This would be the course of
action that logically derives from the 'concept of multiorganizational
suboptimality, which instructs that separate units in an interdependent
system act less effectively than if they were organized into a single

entity.

In such an effort, however, the number of constraints involved, of
both a technical and nontechnical character, is exceedingly large. On the

technical side, which should present more decidable problems, our research



thus far indicates that the nature of the parameters engaged is of such
order as to make precise and correct calculations difficult indeed. and
this extends to engineering problems, headways, schedules, allocation of
costs, and all manner of presumptively nonpolitical and objective factors,
such as the effect of any single operator or combination of operators on
the level of au£omobile traffic. The integration, e.g., of the six opera-
tors into one organization, would require a rationalization of schedules
that would boggle the mind. It is nice to think that a single system would
be able to standardize its operations, take advantage of economies of
scale, and iron out the characteristic differences among operators--on the
basis of calculable need. But the differences which exist are not a func-
tion of separate organizations. They arise because of variations in task
domains. And there is no way to erase these. If we restrict ourselves to
one illustration, standardizing buses, the point is made. Buses for use in
San Francisco have low gearing to enable them to negotiate hills. Golden
Gate uses a gearing which permits highway speeds, and AC sets bus gearing
to permit both local service with frequent stops and express highway ser-
vices. Because Golden Gate operates 80% long-haul service, its buses are
air-conditioned, its seats are plush high-back recliners. Muni service is
short~haul; its buses are not air-conditioned; its seating is a conven-
tional local-service configuration. These only begin to list differences-
~composition of brake linings are another~-which indicate that standardiza-

tion and economies of scale are more easily proclaimed than realized.

On the nontechnical side, the problem becomes excruciating. The poli-
tics of a multicounty system, of numerous localities in the area; the wide
array of interest groups; the diverse histories and traditions of the tran-

sit operators and the differences in their authority base, 1line of
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accountability, structure of organization, modes of operation, and technol-
ogy; along with such parties of direct interest as consumers, trade unions,
businesses, banks, land holders, funding agencies, and more, are all fac-
tors that must be considered in designing the new system. The real prob-
lem, however, is to assign weights to these factors, to enable the identif-
ication of those f;ctors that are critical. How much weight do we assign
to the fact that any such reorganization upsets a transit complex that 1is
generally stable and effective? How much to the fact that BART and buses
are "quantum differences apart"--that "they are almost of different centu-

ries"?

How much to the pattern of governance itself? Muni is governed by the
San Francisco Public Utility Commission and the Board of Supervisors. It
is a city agency. SamTrans and Santa Clara are under the control of county
boards of directors--which are, in effect, the county boards of supervi-
sors. Golden Gate, AC, and BART are special districts. BART covers three
counties and has a Board of Directors elected on a geographic basis. AC
covers parts of two counties, and its Board of Directors is elected partly
geographically and partly at large. Golden Gate covers three counties, and
its governing board is appointed by formula. If we are interested in
rationalizing a system that is deemed by some to be "irrational," how do we
"rationalize" the profound differences in interest that now exist? One
need only examine Golden Gate to see the effects of a combination of diver-
gent interest constituencies on the decision process: Marin and Sonoma
representatives are perpetually at war with San Francisco, and board meet-

ings are marked by bitter conflict, protracted debate, and divided votes.

And how much weight do we assign to the fact that a general



- 55 -

reorganization would reduce local access to decision-making centers? We
enlarge on this point. In the city of Hayward, a Citizens Transportation
Consortium was set up after the first major gasoline crisis to try to pro-
duce an area transportation plan which would service the Hayward environs
better. It also acts as a "watch dog," an access point to the City Coun-
cil, and a channel of communication among citizens, operators, and the
Council. It meets once a month, and both BART and AC are represented at
its meetings. When BART wanted to transform Hayward into an unmanned sta-
tion, the Consortium was activated into vigorous protest that led to a
Council decision calling on BART to rescind its decision--which BART even-
tually did. The key point, however, is the fact that the Consortium and
the Council, along with Hayward's Transportation Planner, were able to
maintain continuous c¢ontact and easy access to BAKRT officials. Moreover,
Hayward's Consortium and its planner enjoy close relations with AC by means
of well-developed informal channels. So close are these relations that
twice Hayward functionaries "alerted AC that SamTrans had plans to encroéch
upon AC territory." When asked about the idea of "rationalizing the sys-
tem," of consolidating and merging operators into an integrated network,
the response was clear: such action would further remove the transit opera-
tion from the needs of the community; Hayward would lose access to its
prime operators, as well as its leverage in dealing with them. Hayward
actors were well aware of the advantages they accrued as a direct result of

AC-BART competition, and they were not about to lose them.52

In the East Bay generally there has been built up an elaborate network

of informal channels between cities and operators, and merger is uniformly

opposed by city officials on the ground that access would be lost.53 How

much weight does one assign to the friction, to the rise in conflict level,
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Such calculations are rarely made, and, clearly, at the present stage
of our knowledge, quantitative weights cannot be assigned. But such prob-
lems are real and exert powerful forces which cannot be minimized. They
are, however, largely because of the inordinate propensity of designers to
fix on those factors which can be quantified to the exclusion of others--a
strategy which in no way helps to determine which of the numerous sets of
constraints are vital. Actions of this kind are downright stupid, at best
paradoxical. That is, they are self-subverting. Reorganizations of the
most carefully engineered kind have foundered on the fact that the conflict
levels they produce were so high as to guarantee their failure, PPB being

the most recent case in point.

Even if our theories were capable of providing us with truly powerful
measures, we would still have to proceed cautiously. 2And caution here
means that the format or design that is used cannot be specified with exac-
titude. Precise definitions of task, role, office, jurisdiction, and func-
tion would be fruitless and dangerous. Nature is notorious for the uncer-
tainties it generates. Or, as Simon Ramo once put it, there is noise in
every system and in every task domain. The situations which confront pub-
lic organizations may at times appear placid, but they often erupt into
turbulence. And were we to design a system for Bay Area transit that actu-
ally eliminated duplication and overlap, it might gladden the rationalizers
among us, but its tolerance margins would be so close as to court disaster.
That is, in the face of error, even of a minor kind, they would suffer
visible and serious damage-~to the point where the integrity of major

operational tasks would be at stake. But systems which possess slack,
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which duplicate and overlap, possess the capacity to detect and correct

error even while it is occurring, and thereby to reduce its effects.

Redundancy and System Failure

The preceding discussion may well be considered abstract, quite
theoretical, and removed from reality. It may even be said that the argu-
ment makes sense but doesn't work in practice. Well, let us see. And to
this purpose, we employ the testimony of Frank C. Herringer, then General
Manager of BART. BART, as all of us know, was a space-age marvel that was
so finely tuned as to eliminate virtually all duplication and overlap.

Here is Herringer:

The BART system was designed in a manner that makes it
extremely intolerant of even minor equipment fajilures.
For example, even a single brake failure on one train
can have catastrophic impact on system performance
because as designed, when braking capability is lost on
one car in a ten~car train, the entire train must
proceed at only 50 percent of normal speed, which in
turn forces all following trains to slow down. Simi-
larly, when an Automatic Train Control component fails,
and the train must revert to manual control, the max-
imum safe speed is 25 m.p.h. compared to the scheduled
80 m.p.h. top speed. This substantial degradation in
performance, combined with a track layout that provides
for very few spur +tracks on which to store "sick"
trains and the existence of a complex merge of BART
lines in Oakland which tends to exaggerate the effects
of problems, means that a single equipment problem can
and does cause delays throughout the system.

It is this characteristic that most distinguished
BART's performance from many of the older Eastern rail
systems. The failure rate is probably not much worse
than in New York, but EEE system as a whole is incredi-
bly intolerant of failure.

It seems clear that BART was designed with the assump-
tion that nothing would ever fail=--the inverse of
Marphy's law, which actuallX seems to be more applica-
ble to BART than anywhere.5
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Alas, however, Herringer didn't quite grasp the implications of his
own remarks. Three days before this statement, in a meeting with the

authors, one of the goals he emphasized was to eliminate duplication.

The single, most crucial element to consider in thinking about organi-
zations is the fact that they are not immune to error. No matter how care-
fully designed, how perfectly programmed, every one of its components--man,
machine, or linkage--will at some time or other confound our expectations,
and more often than we hope. The human being is variable. His behavior is
a function of many forces, and it is folly to think, as Taylorism once pro-

claimed, that we can calculate his optimal values. He is a risky actor,

and the best we can do is to speak of a "zone of indifference" or a "zone
of acceptance” within which he will perforﬁ adequately. But we cannot,
with any degree of precision, mark his limits. When we describe him, we do
so approximately. We can't do all that much better with hardware. Every
train, every motor, every change dispenser, every computer, and every
transistor, gear, relay, brake, and turnstile "has some range within which
it deviates from its optimal value." As do organizational units. Each car-
ries its own range of potential surprise, and this "faithfulness" spreads
across the entire system. There simply is no such ¢thing as zero
tolerance~--a fact which escaped notice when BART laid its tracks or
designed its braking system. It seems clear that the image which prevailed
when BART was built was that of a decision-machine, the elements of which
were to be so designed as to articulate unfailingly to attain the stated
goals and objectives--including the 90-second headway. And this was to be
done by using the least number of units that could possibly be employed in
achieving these goals. Historically, zero redundancy has been the measure

of optimality, and the picture which emerges 4is that of a perfectly



connected means-ends chain with not an excess link in it.

And that is why BART has had to have "several 1long term programs
underway" to ease the problems caused by the original design; why it has
had to develop "prototype" systems that allow a train operator (originally
thought of as unnecessary duplication) to control the speed of the train
when the automatic controls do not work; why it now considers adding a
third ¢track 4in oOakland; and why it needs to find additional spurs and
cross=over tracks as well as storage sites in Daly City--where else can
they park "problem +trains," as Herringer put it? BAnd this is also why
BART, in 1973, designed a “back-up" system for basic train protection--only
to find that additional safety measures were required, "including rewiring
of the entire system to allow for safe stopping distances when there are
wet tracks." Small wonder that both BART and the California Public Utili-
ties Commission "do not yet believe that the automatic system that protects
trains is sufficiently reliable. . . to ensure safety."55 One wonders what

the extent of belief is after the disaster of the tube fire.

Most organizations suffer from the assumption that the reliability and
efficiency of a system is a function of the reliability and efficiency of
its parts and linkages. To improve performances, therefore, they invest
heavily in their components. Whether in the form of executive development
and in~service training programs, the redesign of communication channels,
management control and information systems, or updating and replacing
machines, the investment is rarely criticized and never regarded as waste.
Its warrant has been the classic maxim that a chain is no stronger than its

weakest link.



Now it is true that this strategy produces improvements. Yet it is
most doubtful that the risk of failure can be removed by perfecting parts.
First, there is a limit beyond which a parf cannot be improved and, second,
no matter how carefully constructed, how much it is perfected, the chance
that it wll fail cannot be ruled out. To ignore this fact may be a toler-
able risk~-for failure can be only of the order of nuisance. But in a com-
plex system, where interdependent components are tightly coupled into
means~-ends .chain, failure easily exceeds tolerable limits. In such sys-
tems, clearly exemplified by BART, there is a pronounced tendency for even
minor errors to be so amplified along the length of the chain as to make
the end result quite unacceptable. The failure, then, of a single part can
means the failure of the entire system: as when the breakdown of a switch-
ing circuit in a power grid blacks out an entire region, or the breakdown
of a single train brings every other train to a halt, or a slowdown at one
point produces a progressing, increasing slowdown at every prior point. 1In

complex and tightly coupled systems, the cost of error runs very high.

It is in this context that redundancy attains its power. It sets
aside the doctrine which ties the reliability and efficiency of an organi-
zation to the reliability and efficiency of its parts, thereby approaching
the pragmatics of organizational action much more realistically. That is,
it accepts the inherent limitations of any systeﬁ by treating any and all
parts, regardless of their degrees of perfection, as fallible-~-as prone to
exror. BAnd it does more. It upsets the time-honored notion that a chain
is no stronger than its weakest link. In fact, the theory derives from the
opposite question: "Is it possible to take a set of individual unreliable
units and form them into a system with any arbitrarily high reliability?"

Can we, in simple terms, build an organization that is stronger, more




iﬁ‘n

- 61 -

reliable than any of its parts? The answer is affirmative: it can be done
by adding sufficient redundancy. BAnd the simplest forms of redundancy are

duplication and overlap.

We demonstrate this in the case of duplication quite easily. Suppo se
we needed a channel or pathway that was immune to closure or breakdown.
Suppose, too, that the chance of failure was 1 in 1000. Now we could per-
fect that channel to the poi#t where the chance of failure was 1 in 2000--a
100% improvement. We might even go to 1 in 4000. But suppose, as an
alternative strategy, we simply duplicated the pathway--i.e. provided a
second channel, independent of the first. We now have two channels, each,
we shall assume, rated at 1 in 1000. But we also have a reliability factor
of 1 in 1,000,000~-which is precisely the probability of the simultaneous
failure of both channels. Readers will recall the first 1976 Ford-Carter
debate when the audio system failed. ABC, which provided the channel,
located the problem in a faulty one-dollar condenser. Later it stated that
"it and the amplifier it served were considered so reliable no back=-up sys-
tem was required." Wwhen CBS televised the second debate, it provided two
separate systems, one duplicating the other. We should also note, in the
instance above, that if we add two duplicates, reliability would be
increased to the point where the chance of failure would be one in one

thousand million--or 1,000,000,000.

We show here how a chain can be made stronger than its strongest link;
how, as the great Von Neumann put it, we can synthesize reliable organiza-
tions out of unstable components.5§ The theory of redundancy, which permits
us to do so, is now a complicated set of formulationé which, for the pur-

poses of this paper, we do not dwell on. But there is one theorem,



exemplified in the illustration above, that we must stress: the probability

of failure in a system decreases exponentially as redundancy is increased.

Increasing reliability in this manner does raise the cost, but an immediate
corollary of the theorem eases the problem, for it regquires only arithmetic

increases in redundancy to yield geometric increases in reliability.

The application of this formula depends upon the ability to construct
a system so that it satisfies those conditions which permit the laws of
probability to apply. In this case, it is the product rule for ;ndependent
events; alternatively, the failure of parts must be random and statisti-
cally independent (unrelated). In practical terms this means that a system
must be so arranged that when parts fail they do so unpredictably, and in
such manner that they cannot and do not cause a breakdown in other parts--
as in the dual braking system of a car. If each such unit is not com-
pletely separate from the other, then redundancy 1is not only waste, it
becomes a very dangerous condition. Redundant additions must be in paral-

lel; they cannot be tied in series.

This is what we now have in the Bay Area--a network of independent
operators who exhibit a redundancy of capacity, route, and linkage. B2nd,
as AC's strike, BART's tube-fire, and the BART's strike indiéate, the whole

system has been more reliable than any of its components. Transportation

was not brought to a halt by the 1978 AC strike, the system was not des-
troyed“by a two-and-a-half-month cessation of BART traffic through the tun-
nel, a;d the fact that BART did not run for months during the strike was
compensated for by the other operators. Where one component has failed,

others have taken over the load. Because of this redundancy, the system as

a whole, in Herringer's idiom, has been incredibly tolerant of failure--
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precisely the function of redundancy. For historical reasons, single-line,
unitary arrangements in the form of hierarchical and centralized systems
have not been permitted to develop in the Bay Area. In its place, we have
a flat, loose-coupling of multiplexed (multiple lines in par;llel) opera-
tors who so function as to provide extraordinary safety margihs for the BRay

Area transit system.

The question to be asked of this system is not whether there is dupli-

cation: but whether there is enough duplication. The law of Redundancy is

a law of system reliability. It does not fix on components, its focus 1is

the entirety--the whole system. BAnd this is what we are addressing. Our
concern is whether Bay Area transit possesses sufficient inner strengths as
to operate with some reasonable 1level of effectiveness, even when it
suffers major and traumatic shocks. It suffered one during the 1long 1979
strike when BART, a major carrier, was incapacitated. Yet people got to
work on time, did their shopping, and went about their business in, what
was for them, a tolerable manner. The economic life of the region remained
vital, even though injured. B2And the reason is that the system provided
al ternative pathways, back-ups, and shock reducers, much of which would be
lost in a unified, integrated, and centralized system which is, by its
nature, hooked in series. Had the Bay Area followed the model of the Wash-
ington METRO, a tube~fire or a major strike would have wreaked havoc on the

entire system.
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How Much is Enough?

In the last analysis, the question comes down to the kinds of trade-
offs we wish to make between economic efficiency and organizational relia-
bility. Can we appreciably improve the overall efficiency of the transit
system without impairing its reliability? Except on the margins, we think
not. Just as a discussion oﬁ formal integration cannot proceed without a
consideration of organizational informalities, so it is dangerous to dis-
cuss improvement of economic efficiency without taking account of its
impact on reliability. In this era of public outcry for cutbacks in
government spending--the so called "Proposition 13 mentality"--a position
advocating the continuation of redundancy, let alone increases in it, is
not easily defended. For the long-term vitality of the Bay Area transit

system, however, we believe it is the only tenable one.

Unfortunately, although we can safely predict <that increasing the
level of redundancy in an organizational system will improve the reliabil-
ity of that system in a general sense, we are unable to state with a high
degree of confidence how much redundancy is enough. There are several rea-
sons for this. Unlike the mechanical world, where the level of knowledge
permits the types and frequency of failure to be predicted fairly accu-
rately and appropriate back-up systems to be installed, the uncertainty
involved in an organizational system ;s usually of a much higher order. 1t
is simply much more difficult to pinpoint expected problems and identify
the frequency with which they are likely to occur. The problem is exacer-
bated by a lack of agreement about what level of reliability is desirable,

or conversely, what rate of failure is acceptable.
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What we can say is that the answers to how much and what kind of
redundancy are enough depend upon trial and error (experience) and cannot
be calculated a priori. A priori calculations depend upon subjective pro-
bability estimates of worst-case scenarios. We have seen that the BART
estimates of how long the system might be shut down, of what it would need
in the way of an AC busbridge, both based on a worst-case scenario of
several hours, were invalidated by a tube-fire that would have left that
part of the system <closed for days even without the intervention of the
Public Utility Commission. BAs it was, the tube remained closed for several
months. Where, however, accurate probability values can be assigned to
specific failures, back~up systems must be provided. And where they can't,
bolstering organizational redundancy in the form of slack is certain to

amel iorate the effects of unanticipated failure.

Should the Bay Area transit suppliers be merged into a unified and
centrally managed enterprise? Clearly the answer is no. The level of ser-
vice currently provided is excellent. Overall system reliability is prob-
ébly as high as any in the nation. A multiplicity of operating agencies
offering a multiplicity of services, especially where they do so along
parallel rouﬁes, have created an outstanding public transit system. The
experience of metropolitan areas elsewhere suggests that merger and cen-
tralized management would likely lead to lower tolerance of errors, loss of
effective informal communication channels, lessened coordination, and much

more red tape.

The present organization of transit services in the Bay Area appears
messy and wasteful when viewed through the lenses of classical public

administration doctrine. But it turns out to be remarkably adaptive,
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stable, and effective; and it is duplication, informal channels, and direct
competition that underlies its success. However well intentioned--whether
in the name of efficiency or civic responsibility--to merge them into a
single superagency wouid guarantee deterioration of one of the finest tran-

sit systems in the world.
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