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Terrorist Attacks and Transport Systems

NCREASINGLY FREQUENT and deadly bombings of

public transit systems have put transportation officials

around the world on edge. Buses and trains in London,
Madrid, Moscow, Paris, Tokyo, and dozens of other cities
have been the unlucky sites for terrorist attacks in recent
years. Such attacks, quite understandably, have prompted
calls here in the US and overseas for increased efforts to
make public transit systems safe from terrorists. Such calls
assume, of course, that public transit systems, or trans-
portation and infrastructure systems more broadly, are the
focus of the problem and the appropriate venue for policy-
making and action. The solution, we are told, is transit secu-
rity. But are these recent bus and subway bombings a
transportation problem, or something much broader?

Acts of terrorism intersect with transportation systems
in three ways:

e When transportation is the means by which
a terrorist attack is executed;

e When transportation is the end, or target,
of a terrorist attack; or

e When the crowds that many transportation
modes generate are the focus of a terrorist
attack.

Examples of transportation as the means of a terrorist
attack include the use of cars, buses, or trains to convey
explosives, or when they are used as weapons—Ilike on
September 11th. Examples of transportation as the end of a
terrorist attack include attacks on bridges or tunnels to
disrupt transit, railroad, or highway operations, exact
economic costs (but not necessarily human casualties), and
attract attention; this describes the IRA bombing campaign
against transit targets in England and Northern Ireland
between the early-1970s and mid-1990s. In each of these
cases, the unique characteristics of transportation (and
other infrastructure) networks define many aspects of
the attacks, emergency response, and system protection.

COMMENT

As such, the logic of defining both the problem and pro-
posed policy solutions in terms of transportation, or in this
case public transit, is clear.

But when crowds are the target, which is increasingly
the case in recent suicide bomb attacks, defining the prob-
lem and its solutions in terms of transportation may be a
mistake. Airports, rail stations, and bus and ferry terminals
all congregate large numbers of people in small, often
enclosed spaces, making them attractive targets for terror-
ists. But such crowding is in no way unique to transporta-
tion stations and terminals. Skyscrapers, shopping malls,
concerts, and sporting events likewise assemble large
numbers of people in small spaces—as do major celebra-
tions (like the 4th of July on the Mall in Washington, DC)
and parades (like the Tournament of Roses on New Year’s
Day). Even if it were possible to completely close and
secure public transit systems, there would remain a con-
siderable number of potential venues for tragic and devas-
tating attacks on large crowds of people. While public
transit systems may currently be a favored venue of terror-
ists in search of crowds to attack, one cannot assume that
securing or eliminating crowds on public transit would in
any way end or even mitigate such attacks.

This is important because attempting to close and
secure public transit systems “airline-style” would strike a
devastating blow to an industry already buffeted by
decades of competition with private vehicles. Public transit
networks remain the lifeblood of the central parts of the
oldest, largest US cities; these places, and movement in
them, would change forever should open, accessible tran-
sit systems be “secured.”

Public assembly is a defining characteristic of free and
open civil societies, and the consequences of closing, secur-
ing, or eliminating large gatherings of people—on public
transit systems, in shopping malls, or at parades—reach
well beyond the transportation sector and into the very
heart of civil society.

—Brian D. Taylor

Brian D. Tay/ar is director o][ the Institute 0/[ Transportation Studies at the University of Ca/f][ornia, Los Angeles (latay/ar@uc/a.edu).



UILDING
BOULEV

ANY COMMUNITIES IN THE UNITED STATES are taking a
second look at the freeways built through and around their down-
towns during the 1950s and 1960s. They see them now as barriers to
neighborhoods and waterfronts. Several cities have removed

stretches of urban freeways or have buried them. The city of San Francisco has taken
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down two elevated freeways and replaced them with surface streets. One of these new
streets, Octavia Boulevard, opened in September 2005 as a multiway boulevard.

Multiway boulevards don’t get built very often in the United States, so when a new
one emerges it is a notable event for the transportation and city planning professions.
A multiway boulevard handles large amounts of relatively fast-moving through-traffic
as well as slower local traffic within the same right-of-way but on separate but closely
connected roadways. The street design is novel because it goes against prevailing
standards, hence the question: how did Octavia Boulevard ever get built? The short
answer is that it took a combination of committed and long-term citizen support, timely
academic research, willingness on the part of public agencies to go against established
norms, and a great deal of luck. The story of how Octavia Boulevard got built, and
reflections on the final design, may be useful to professionals working in communities
that are considering building a multiway boulevard.

Octavia Boulevard is a four-block-long multiway boulevard crowned by a new park,
Hayes Green, at its northern end. As with all classic multiway boulevards, it has central
travel lanes for relatively fast-moving through-traffic bordered by tree-lined medians
with walking paths. It has narrow one-way access roadways on each side for slower
traffic and parking, and finally, at the edges, tree-lined sidewalks. The medians, narrow
access roadways, and sidewalks together create extended pedestrian realms, where
movement is at a slow pace.

Although modest in length, Octavia Boulevard is the first true multiway boulevard
built in the United States since about the 1920s, with the exception of the Esplanade in
Chico, California, which became a multiway boulevard upon removal of a railroad
right-of-way in the 1950s. Octavia Boulevard replaces the double-decker elevated
Central Freeway that was damaged in the 1989 Loma Prieta earthquake.

r

Elizabeth Macdonald is assistant pro][esscr of urban dcsign in the Department of City and Regiona/ P/anning at the
University a/[ Ca/i][arnia, Ber]ce/ey (emacdon@l)erlea/ey.edu}.
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THE CENTRAL FREEWAY

Built as part of San Francisco’s elaborate 1950s-era
Trafficways Plan, the Central Freeway was intended to connect
through to the Golden Gate Bridge by way of Golden Gate Park.
A citizen-led revolt in 1966 halted freeway construction through-
out the city, but not before large sections had been constructed
in Hayes Valley with devastating effects on the surrounding
neighborhood. Put simply, the Central Freeway was not a nice
place to live or do business near. But there it was for over thirty
years, a short period as measured by the time-spans of freeways,
a lifetime if you lived or worked in the neighborhood.

The 1989 earthquake did not topple the freeway but did
severely damage it, raising the question of whether to retrofit or
remove it. Amidst drawn-out and often heated community delib-
erations, a referendum to retrofit was put on the 1997 ballot,
sponsored by residents potentially served by but not close to the
freeway. It caught anti-freeway activists off-guard, and passed.

During the same time period but unrelated to the earthquake
or the referendum, Allan Jacobs of the University of California,
Berkeley published a book called Great Streets, which docu-
mented several classic multiway boulevards in Paris and
Barcelona. Jacobs had been told by traffic engineers that such
streets were dangerous because of their complex intersections
with multiple roadways, but after spending time on them he began
to question this assertion. People apparently adapted to the
unusual street configuration, and traffic seemed to move easily
and safely. Moreover, the streets were uniquely able to handle
large volumes of through-traffic without imposing on the local
environment. These observations led Jacobs, myself, and our col-
league Yodan Rofé to undertake a two-year research project to test
the safety of multiway boulevards and to understand their design

AL LN

qualities. Essentially, our research found that multiway boule-

vards are not more dangerous than normally configured streets
carrying the same amount of traffic, if they are well designed.
Timing, as the saying goes, is everything. Hayes Valley
citizen activists, tired beyond telling of the Central Freeway and
conversant with Great Streets as well as the boulevards research,
sponsored a measure that garnered enough support to be
placed on the 1998 ballot, this time to replace the freeway with
a surface multiway boulevard. It passed, overturning the previ-
ous ballot measure. The San Francisco County Transportation
Authority, charged with implementing the boulevard, hired us

to design it through our recently established firm Jacobs
Macdonald: Cityworks.

(itizens protesting the Central Freeway
in 1966 (left); it was demolished in
2003 (above). The new freeway ramp
leading to Octavia Boulevard (right).



A DESIGN TEAM

We knew that city staff would be unfamiliar with multiway
boulevards and the design characteristics that make them work
well and safely, and that close cooperation would be important.
So we set up a process for working directly alongside city staff in
the role of design leaders. It was important to have key city pro-
fessionals at the table as the design progressed, for they were the
people who would ultimately have to sign off on the design. The
design team consisted of a planner from the Department of Park-
ing and Traffic, two civil engineers and three landscape archi-
tects from the Department of Public Works, and three project
managers from the Central Freeway Project office.

After introductory sessions aimed at bringing all partici-
pants up to date on the boulevard research and on examples of
the world’s best boulevards, weekly meetings worked out
increasingly detailed design proposals and then discussed, chal-
lenged, redesigned, and designed them again. The urban
designers and engineers on the project team, naturally inclined
in different directions on design questions, worked out an
understanding that anticipated future open community meet-

ings. They agreed that if there were more than one possible
design solution to a functional question, and if both solutions
could be acceptable even though the designers strongly favored
one and the engineers another, they would all sign off on
whichever the community chose.

While the design progressed, presentations were made at
regular intervals to an official Citizens Advisory Committee.
The members were generally quite perceptive about what it
would take to create a good boulevard and not just a traffic-
moving corridor, and they were not afraid to take some gambles
with the unknown. A major finding of the boulevards research
had been “the elusiveness of wholeness,” meaning that focusing
in turn on every potential traffic conflict or possible bad-driver
behavior and trying to solve each by adding greater lane widths,
wider turn radii, greater tree setbacks, or more movement
restrictions was a misapprehension of the complex manner
in which good boulevards work. Most committee members
came to understand this, and a saying emerged: “No one gets

everything; everyone gets a lot.” ,




DESIGN SPECIFICS

For the designers, a major consideration was to keep the
boulevard as narrow as possible so that there would be room
for new buildings along its eastern side, replacing structures
torn down when the freeway was built. Having buildings facing
onto the side access roadways was crucial for these spaces
to make sense, whether the buildings were residential or
commercial.

The widths of travel lanes arose as a major issue. The urban
designers argued for narrow travel lanes, preferably ten feet or
less, in order to minimize the overall roadway width as well as
pedestrian crossing distance, whereas the engineers argued for
eleven- and twelve-foot-wide lanes. To achieve a narrow overall
boulevard, the travel lanes, parking lanes, and side medians all
needed to be as narrow as possible. Applying a standard inter-
pretation of fire engine access rules to the side roadways would
have resulted in very wide lanes. To solve this problem, the
design team proposed placing the median trees near the central
roadway and giving the access roadway side of the median a
mountable curb. Thus, in the event of an emergency, a fire

Plan of Octavia Boulevard
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engine could easily enter the access road by driving with one
wheel on the median. This design approach was vetted with the
fire department and they agreed to it. In the end, lane-width
compromises were reached all around, and the central lanes
ended up eleven feet wide, the access lanes ten feet wide, and the
parking lanes eight feet wide.

Another major design question was how to end the boule-
vard after Fell Street, where through-traffic turns west towards
the Panhandle, and how to integrate it into the surrounding
grid of narrower streets. Early suggestions by Caltrans included
a one-block diagonal street with staggered building frontage, but
a rather simple urban design solution was quickly agreed on
and immediately embraced by the whole design team and the
community. Between Fell and Hayes streets, the boulevard’s
right-of-way would become a small neighborhood park, flanked
by the access lanes.

This simple open space, dubbed Hayes Green, has proven
enormously successful. Opened on World Environment Day in
May 2005, it is constantly in use, particularly on weekends. For
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a designer, one can’t do better than hear comments like: “There
are mothers who now have a place to take their young kids, where
they meet and get to know other mothers and kids that they
never knew about.” That, we suggest, makes for community.
Intersection issues were much debated, including how
access roads would enter intersections, how intersections would
be controlled, how close to intersections trees would be placed,
and how wide to make the turning radii. Wanting to adhere as
much as possible to existing street-design standards, the engi-

neers on the team argued for returning the access roadways to
the center prior to the intersections, holding trees back a con-
siderable distance, and providing large turning radii. We argued
for keeping the access roads straight so that they intersected
independently with the cross-streets, for controlling the center . .

Section of Octavia Boulevard
roadway with signal lights and access roadways with stop signs,
for carrying street trees all the way to the intersection, and
for minimizing turning radii. Straight access roadways would
allow local residents to stay among local, slow-moving traffic

when driving. ,

Z

HICKORY ST. FELL ST. LINDEN ST. HAYES ST.
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COMMUNITY INPUT

A preliminary design offered three alternative intersection
approaches at three community-wide evening meetings: side
access roads going straight through at intersections; side access
roads returning to the center before intersections; and side
access roads returning to the center both before and after inter-
sections. Community response was lively.

One significant issue that the design team had not addressed
emerged from these meetings: whether or not there should be
separate lanes for bicycles. Separate lanes would have been won-
derful, but an extra ten feet of width would have reduced devel-
opable land along the eastern side, in some blocks to no space at
all. With no buildings facing onto the boulevard, the access road-
ways would have been pointless. We looked to the experience
along the Esplanade in Chico, where bicyclists use the local
access roads jointly with automobiles, with no resulting problem.
The San Francisco Bicycle Coalition accepted this solution, but
required assurances that bicyclists would be able to continue
straight through at intersections without having to move into the
central lanes. Along with arguments that local traffic should not
be forced to enter the through-traffic flow at intersections, this
issue convinced the community to choose the design alternative
with straight-through side roadways.

To help decision-makers and the community visualize what
Octavia Boulevard would be like, Peter Bosselmann of the UC
Berkeley Simulation Laboratory built a physical model and made
a video simulation of driving along the boulevard. This proved
very helpful, and the San Francisco Board of Supervisors
approved the schematic design.

But, all was not done. In 1999, pro-freeway forces gathered
enough signatures to compel a third referendum on retrofitting
the freeway. Anti-freeway forces were by now better organized
and were able to add a competing “Build Octavia Boulevard”
measure to the ballot. San Francisco’s voters, presented with
drawings of an already-designed multiway boulevard to compare
to the still-standing freeway, voted for the boulevard.

It took the efforts of many people to get Octavia Boulevard
built, but without a doubt local citizen activists really made the
project happen. A group of concerned residents met continually,
addressing problems and envisioning potential solutions even
before the 1989 earthquake, and pushed for something better
than they had. City bureaucrats were instrumental as well, partic-
ularly traffic professionals from the Departments of Parking and
Traffic and Public Works. Each had to give a little and bend long-
standing norms to help reach compromises. In the end, the Pub-
lic Works Department prepared the construction drawings and
saw Octavia Boulevard and Hayes Green through to completion.

Hayes Green looking north




ROOM FOR IMPROVEMENT

Octavia Boulevard is not perfect. It contains compromises
in design, construction, and regulation. Most apparent is that the
local access roads are too wide—for a through-lane next to a
parking lane, they were made eighteen feet wide, rather than
16.5 feet. A narrower space would have contributed more to traf-
fic calming. Also, the surface of the local access roads was fin-
ished in asphalt, whereas it should be some material that marks
them as part of a pedestrian realm, such as concrete like the side-
walks or cobbled pavers to match the medians. This was pro-
posed during schematic design, but never made it into
construction—and ought to be corrected. At Market Street, the
entry into the eastern side access road should be narrower and
less inviting to discourage through-traffic from entering it.

Operationally, there are intersection control confusions
because conservative regulators were not willing to experiment
or give people a chance to adapt. The side lanes ought to be con-
trolled by stop signs and the central lanes by traffic signals. Con-
cern over this unusual arrangement (which has been shown to
work just fine on Chico’s Esplanade) prompted the installation of
flashing red lights at the access road intersections, which driv-
ers have difficulty interpreting.

Finally, the transition from the freeway to the new boulevard
is less than successful. What'’s left of the elevated freeway now
touches down just south of Market Street. During the design
process we were very concerned about making sure that this
threshold clearly signaled to drivers that they were now on an
urban street where different driving behavior was necessary.
Although meetings were held with Caltrans engineers to find a
solution for what the designers called “touch down” problems,
some were never solved satisfactorily. Issues include too-wide
ramp lane widths, turns allowed onto Market Street, and no
appropriate signage or other cues to reduce vehicle speed, such
as a roughened surface texture on the ramp.

Lessons from Octavia Boulevard for building future multi-
way boulevards, we suspect, will emerge over time. Currently,
the street is too newly arrived to say anything conclusive.
Nonetheless, the process of coming to a final design suggests
the following:

Research like that carried out on boulevards can be very
effective in bringing about change—if focused on specific street
types, directed to professionals, and presented clearly in narra-
tive and graphic form so that citizens as well as urban design pro-
fessionals can easily make sense of it.

The design process is important. The right people must be
sitting around the table on a regular basis. Problems and con-

Too-wide side access roadways

straints must be raised and solutions agreed to during schematic
design, not after a design is prepared and presented. This
includes design sign-off by all interested parties.

Finally, citizen participation and advocacy may not be every-
thing, but it is extremely important in terms of getting inherently
conservative city governments and bureaucracies to consider
and eventually implement an innovative street design. When one
considers all that the citizens brought to the table—referenda,
political activism, willingness to keep learning, advocating, and
discussing over many years, unwillingness to give up, personal
funds—one cannot escape the conclusion that their efforts are a
main reason that Octavia Boulevard exists. u
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Must a Bria’ge Be Beauti][u/ 1oo?

BY MATTHEW DRESDEN

“It’s a Soviet-style bridge, and it’s going to result in an aesthetic Chernobyl.”

—/Jeremiah Hallisey, Member of the California Transportation Commission,
San Francisco resident, and Gray Davis appointee

“The skyway approach we are going to have is very open and clean, and for
me personally what is special about the area is the bay. The design continues
to open up the beautiful vistas of the bay.”

—Sunne Wright McPeak, California Business, Housing and
Transportation Secretary, Arnold Schwarzenegger appointee



N LATE 2004, California Governor Arnold Schwarzenegger announced that as part of statewide

budget cuts, the design of the new eastern span of the San Francisco-Oakland Bay Bridge would

be dramatically scaled back. At the time, estimates of the new span’s cost had risen to $5.1 billion

from an initial estimate of $1.3 billion. Instead of a single-tower “signature span,” Schwarzenegger
proposed a towerless concrete viaduct—a slightly raised road across the water that was compared (unfavor-
ably) to a freeway onramp.

The span is being rebuilt because of longstanding concerns by Caltrans and state civil engineers about
its seismic integrity. Part of the existing structure collapsed during the Loma Prieta earthquake in 1989,
and since then the bridge has been considered unstable, although it has remained open because it is indis-
pensable to Bay Area traffic flow.

The eastern span has long been a sore spot for East Bay civic leaders, who consider its charmlessness—
especially as compared to the Golden Gate Bridge, or even the western span of the Bay Bridge—an aesthetic
affront. Its new design, arrived at after considerable community input and debate in 1998, was widely praised
as elegant and seen as correcting a longstanding geographic disability.

After protracted negotiations between Bay Area lawmakers and the governor, the signature span design
was reinstated in 2005, but an important planning and policy question remains. What role should aesthetics
play in the design and funding of such a massive civil engineering project? Is a good-looking bridge worth
a higher price tag, and if so, who should pay for it?

EARLY AMERICAN ToOLL BRIDGES

The first toll bridge in the United States was built across the Charles River in 1785, connecting Boston
and Charlestown. The Massachusetts legislature granted a charter to the Charles River Bridge Company,
a private corporation, under terms that required the company to fund and build the bridge, to collect and
keep tolls for forty years, and then to turn the bridge over to the Commonwealth.

The Charles River Bridge contract seemed an easy call for the state legislature to make—they wanted a
bridge, and the private company wanted a chance to make money. It was not obvious that toll bridges would
make any money; the previous American experience with toll roads had been, in the words of economic
historians Daniel Klein and John Majewski, “limited and lackluster.” But the Charles River Bridge was on
the same location as a financially successful ferry crossing, and it paid back its investors at a rate of thirty to
forty percent annually. Its success inspired a boom in toll bridge construction—over the next thirteen years,
some 59 toll bridge companies were chartered in the northeast alone.

The Aesthetics of Early Toll Bridges: The Covered Bridge

For early toll bridges, the impetus behind their construction was
economic, both for the private financiers and for the governments
granting charters. Largely absent from bridge financing were con-
cerns about aesthetics. The development of covered wooden
bridges in America illustrates this point nicely. The covered bridge,
though not invented in America, reached its apogee here in the
mid-nineteenth century, and is celebrated today as a beautiful,

albeit obsolete reminder of early American design history,

r

Matthew Dresden is at the Institute of Transportation Studies at the University of Ca/f][ornia, Los Ange/as, comp/etfng
work towards the MA in Urban P/anning and the JD in law (a’resdenZOOf@/awnet.uc/a.edu).

Opposite: Arfist's rendition of the new Bay Bridge east span °
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and a melding of function and form. The real story about how
covered bridges came to be, however, is rather less romantic.

The first covered bridge in America, Philadelphia’s privately
financed 1805 Schuylkill Permanent Bridge, was not intended to
be a covered bridge at all. Its original design called for an uncov-
ered stone bridge, but the builders determined that tolls would
never pay back the cost of the stone. The building material was
changed to wood, with a cover added solely as a protective meas-
ure. According to a latter-day account of its construction, the
cover “compelled ornament, and some elegance of design, lest it
should disgrace the environs of a great City,” and so the wooden
covering was coated with imitation stone. This additional design
feature did not exactly break the bank. In 1805 dollars, the total
cost of the bridge was $300,000—at the time, the costliest private
structure in American history. The cost of the ersatz stone coat-
ing was less than $50.

Covered bridges were soon built all around the Northeast,
but the rationale underlying this fad was strictly economic:
covered bridges were deemed to last three times as long as
uncovered bridges. Although today the bridges draw travelers’
interest as beautiful, charming objects, their aesthetic design
derives from their function, in this case durability.

American Preeminence in Bridge Design

Throughout the nineteenth and twentieth century, the US
cemented its position as the worldwide leader in building
innovative bridges, as well as in the quantity of new bridges over-
all. The main reason for this trend was economic, although
geography and culture played roles as well. Unlike the largely
deforested European continent, the US was timber-rich and capital-
poor in the 1800s, with many carpenters and few stonemasons.
Early American bridge designers were thus able to experiment
with and implement wooden truss designs to a degree that the
Europeans simply were unable to match. Subsequently, with the
increasing dominance of the American iron and steel industries,
Americans began to construct metal bridges, employing innovative
chain link and suspension designs. (Although American James
Finley is credited with having built the first practical suspension
bridge in 1796, the US did not begin to build suspension bridges in
earnest until the mid-1800s, after European bridge builders had
made several substantive improvements to Finley’s basic design.)

During the nineteenth and twentieth centuries the US expe-
rienced two successive, extended frenzies of bridge building: first
with the construction of the transcontinental railroad system,
and then while building roads for ever-increasing numbers of

automobiles. Up through the Great Depression, most toll
bridges were privately financed. Since 1929, however, almost
every new bridge in the US has been publicly financed.

In 1928, the American Institute of Steel Construction’s
annual Artistic Bridge Awards began to call attention to the value
of beautiful bridges. Today dozens of local and national awards
go to innovative or attractive American bridges. It’s unclear to
what extent these are self-congratulatory awards given by engi-
neers to other engineers, but as noted American bridge engineer
D. B. Steinman made clear in his 1952 article, “How Bridges
Have Increased Man’s Mobility,” by the middle of the twentieth
century the idea that bridges could and should be both func-
tional and beautiful was firmly ensconced in the minds of bridge
designers and the public.

THE GOLDEN GATE BRIDGE

The Golden Gate Bridge is perhaps the most famous bridge
in the world today. It is featured on postcards, T-shirts, and
inside snowglobes. It has been celebrated in poem and song. It
has been the main plot device in a James Bond film. It has its
own United States postage stamp. It has been called “matchless
in its Art Deco splendor,” a man-made object whose “soaring
grace enhances the beauty of its natural setting,” and “the
largest work of art in history.” And this is not simply the puffery
of local boosters: the Golden Gate Bridge gift shop takes in
nearly $3 million annually. But how did this all come to pass?
Did the builders of the Golden Gate Bridge (or the citizens who
paid for it) know what they were creating?

The Golden Gate Bridge’s website would have you believe
that a great deal of thought went into the design of the bridge.
Thisis true, of course, but little of that thought was geared toward
aesthetics. Geographer Brian Godfrey argues that both the
Golden Gate and Bay Bridges were proposed for economic and
logistical reasons: first, to relieve traffic at the ferries; second, as
part of the civic competition with Los Angeles; third, in recogni-
tion of the burgeoning power of the automobile; and fourth, upon
the realization that San Francisco’s peninsular isolation was
becoming increasingly less romantic and more inconvenient.

Most accounts have it that noted bridge engineer Joseph
Strauss took on the construction of the Golden Gate Bridge as
the greatest challenge of his career. His contemporaries consid-
ered spanning the treacherous Golden Gate to be either impos-
sible or so difficult and expensive as to be practically impossible.
Strauss’ original plans for the Golden Gate Bridge called for a
complicated hybrid cantilever-suspension bridge—a design that
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has since been reviled as ill-conceived and ugly. Although his
initial estimate of $17 million was appealing, the design was
untested and it soon became clear that if built as planned, the
bridge would cost significantly more and might not even be
structurally sound. Strauss’ alternative design, a less expensive,
clean-lined suspension bridge—the design that ultimately came
to be built—was the result of economic necessity rather than a
quest for beauty. In other words, the Golden Gate Bridge was
designed to be the cheapest, most simple bridge possible.

The Golden Gate Bridge was financed with a $35 million
bond measure submitted in 1930 to voters in San Francisco,
Marin, Sonoma, Napa, Mendocino, and Del Norte Counties. The
bond would be paid off in forty years. The text of a pro-bond
brochure, put out just prior to the election, indicates how much
weight the bridge backers gave to the economic argument:

The bridge will pay for itself out of tolls. These tolls will
redeem the bond issue, pay all interest, pay for maintenance

of the bridge and accumulate a vast profit—not less than
$17,242,800, within the forty-year period.

It is the consensus of opinion of all who have studied the
subject that the construction of this span will increase prop-
erty values not only in the territory tributary to the bridge,
but throughout the entire metropolitan bay area....

The Golden Gate Bridge is based on the most rational of
all methods of taxation, namely, the user’s tax.

Not one word of the brochure addressed the design or appear-
ance of the bridge.

The 1930 campaign brochure promised that after the bonds
were paid off, the Golden Gate Bridge would become free. In 1969,
the bonds were almost paid off and the Golden Gate Bridge , Dis-
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Construction of the Golden Gate Bridge

trict had nearly $23 million in reserves, but traffic on the bridge
was close to capacity. At this point, the state legislature authorized
the district to use its reserves to provide public transit for the
San Francisco-Sonoma corridor. By 1972, the district provided
both bus and ferry service across the Golden Gate.

According to Golden Gate Bridge, Highway, and Transporta-
tion District data, since 1972 the average daily bridge vehicle
crossings have only risen from 94,344 to 106,456, with an addi-
tional 14,323 people now crossing via transit. However, it is also
true that Marin County has been losing population, the number
of Golden Gate Transit riders has been declining, and the bridge
toll has increased to $5 per vehicle.

At the same time, the district has had a significant budget
deficit for several years, and is considering such measures as
raising the toll to $6 per car, charging pedestrians and bicyclists
to cross the bridge, and eliminating free passage for carpools and
low-emission vehicles. The primary reason for the shortfall has
been attributed to the cost of capital improvements and
increased insurance costs (in the wake of the 1989 earthquake
and 9/11, respectively). But the district’s financial statement
reveals that if it were not funding public transit, the bridge would
be making a profit.

THE SAN FRANCISCO-OAKLAND BAY BRIDGE

The San Francisco-Oakland Bay Bridge has long been the
unglamorous sibling of the Golden Gate Bridge. Although its
suspension bridge west span, from San Francisco to Yerba
Buena Island, is considered “handsome, if conventional,” the
cantilevered east span, from Yerba Buena Island to Oakland, has
been called “probably one of the ugliest bridges in the United
States.” The Bay Bridge was featured on a stamp, but only as
the untitled background to a 1947 airmail issue. It is not a tourist
destination, and does not have a gift shop. In 1939, San Francisco
hosted a world’s fair on Treasure Island, a man-made island in
the middle of the Bay Bridge created from earth excavated dur-
ing the bridge’s construction. The name of the fair? The Golden
Gate International Exposition.

From the beginning, the Bay Bridge project was signifi-
cantly more ambitious than the Golden Gate Bridge. When com-
pleted, it was the longest, heaviest, deepest, and most expensive
bridge ever built. It was considered an essential transportation
link in the state economy, and as an official state project (unlike
the self-financed Golden Gate) had little difficulty gaining fund-
ing. But pure functionality did not completely rule the day: the
Bay Bridge’s original design, a matched set of cantilevered



bridges, was unacceptable to influential San Francisco residents.
A suspension bridge was also considered for both spans, but the
geology of the bay rendered a suspension design on the eastern
span considerably more expensive. Local historians note, how-
ever, that as long as San Franciscans’ view of the cantilevered
portion was blocked by Yerba Buena Island, city residents had
no problem with such a design. And so the San Francisco half
became a pleasing suspension bridge, while the Oakland half
remained a graceless cantilevered span.

Did the people of Oakland believe they were getting an
ugly bridge? It’s instructive to note that the Bay Bridge was
designed by California’s State Highway Engineer, Charles H.
Purcell, and that irrespective of any ostensible aesthetic short-
comings, the bridge was considered an engineering marvel. In
fact, in 1956 it was named one of the seven engineering wonders
of the world.

Considering Strauss’s original design for the Golden Gate,
it would be easy to ascribe the aesthetic differences between the
two bridges to mere serendipity. But it also seems that the dif-
ference in engineers was crucial: Strauss designed bridges for a
living, whereas Purcell designed highways. Although it would be
fatuous to presume that either Strauss or Purcell were solely
responsible for the design of their respective bridges, each one
was ultimately responsible for its look.

Funding the Bay Bridge

The Bay Bridge cost $77.6 million, paid for by a series of
government bonds. From the day it opened to vehicular traffic
on November 12, 1936, it has been the workhorse of Bay Area
transportation. This is no surprise; the ferry crossing it replaced
transported over 46 million passengers annually. Currently,
nearly 100 million total vehicle crossings are made on the Bay
Bridge each year; by contrast, slightly less than 40 million vehi-
cle crossings are made on the Golden Gate Bridge.

The Bay Bridge’s tolls paid off its bond debt within twenty
years. Since that time its net revenues have been controlled by the
Metropolitan Transportation Commission (MTC), the Bay Area’s
regional transportation planning organization. Bay Bridge rev-
enues funded its 1958 reconstruction (when the Key Route street-
car tracks were removed from the lower deck and all lanes were
converted to vehicular travel), as well as construction of the San
Mateo and Dumbarton Bridges. Since those projects were com-
pleted, the lion’s share of net Bay Bridge toll proceeds have gone
to public transit, including BART, San Francisco’s MUNI bus and
trolley system, and Alameda County’s AC Transit bus system.

’
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THE CURRENT DEBATE

After the 1989 Loma Prieta earthquake, which caused part
of the Bay Bridge east span’s upper deck to collapse, Caltrans
inspected the entire bridge and determined that most of the east
span was seismically unsound. Designated a “lifeline bridge” for
its crucial role in everyday traffic flow as well as in emergency
scenarios, the Bay Bridge jumped to the top of the state’s list of
structures needing seismic work.

A Caltrans study determined that although a retrofit was
plausible for the east span, a more cost-effective solution would
be to build an entirely new bridge. Bay Area politicians, seeing
an opportunity to address the aesthetic injustice inflicted on the
East Bay since 1936, leapt at the chance to design a new east
span. This time, they vowed, Oakland would get its own world-
class bridge.

First, Caltrans came up with a proposal for an elevated sky-
way that looked substantially like an extremely long freeway
ramp. Not good enough, responded the MTC. After several years,
numerous advisory committees, and a full-blown design compe-
tition, the MTC in 1998 opted for a higher, fancier skyway rising
to a “signature span” on the west end. This signature span, so-
called because of its bold, distinctive design, would be a self-
anchored suspension bridge, with only one tower and cables
wrapping entirely around the roadway. It would be the largest
such bridge in the world and the first one in the United States. But
it was this signature span, this chance for the Bay Bridge to step
out of the Golden Gate’s long shadow, that caused all the trouble.

Paying for the New Bay Bridge

The entire eastern span was originally budgeted at $1.3 bil-
lion. Currently, the signature span alone is estimated at $1.5 bil-
lion, with the entire eastern span at $6.3 billion. When the
signature span’s design was initially approved, it was vetted by a
panel including engineering professors and Caltrans employees.
Since then, it has been alternately attacked as a waste of money,
unbuildable, and possibly even unsafe. The latter two arguments
never gained much traction, but the former argument was at the
heart of Schwarzenegger’s objection.

Part of the problem was that the signature span was
designed at the height of the Internet bubble, when the Bay Area
was riding high economically and the state enjoyed a sizable
budget surplus. It didn’t help, though, that steel prices subse-
quently skyrocketed and that then-Governor Gray Davis had
included a “Buy American Steel” provision in the bridge contract.
It didn’t help that terrorists attacked the country on 9/11, send-
ing insurance and bonding costs to unforeseen heights. It didn’t

help that only one construction company bid on the signature
span. It certainly didn’t help that Caltrans underestimated costs,
paid millions of dollars to outside consultants, and failed to com-
municate any of this to state legislators.

Meanwhile, the reason for building the new bridge in the
first place—to make the Bay Bridge earthquake-safe—is no less
pressing. According to the United States Geological Service,
there is a 62 percent chance that a major earthquake will hit the
Bay Area in the next three decades.

When Schwarzenegger rejected the sole bid for the signa-
ture span, he insisted that if Bay Area residents wanted anything
but the plain skyway, they would have to pay for it themselves.
According to his estimates, the original Caltrans proposal would
save $300 to $400 million. Bay Area lawmakers contended that
the governor’s proposal would require a new set of plans and
environmental reviews and might even cost more, and that in any
event the state ought to pick up the tab as a seismic repair,
because the Bay Bridge was part of the statewide transportation
network and was state-owned to boot.

The debate soon reduced to finger-pointing: state officials
accused Bay Area lawmakers of placing aesthetic concerns over
safety, while Bay Area lawmakers accused state officials of
placing financial concerns over safety and throwing in an ugly
bridge as part of the bargain. In July 2005, the parties compro-
mised: the state provided some extra money, but also turned
control of the project over to the MTC, which would pay for
the remainder (including any future cost overruns) by floating
bonds and increasing tolls on Bay Area bridges. In February 2006,
the suspension span contract went out to bid again.

New east span under construction beside the old east span



San Francisco-Oakland Bay Bridge original east span and Golden Gate Bridge (background) both during construction

CONCLUSION

The new Bay Bridge can only be thought of in the context
of the Golden Gate Bridge, for without the Golden Gate there
would be no signature span. But the Golden Gate Bridge, lauded
today as an artistic triumph, was primarily a product of effi-
ciency and minimalism, with a design borne largely of eco-
nomic necessity. In this respect it stands as a proud inheritor of
the tradition of American bridge-building, dating back to the
first covered bridge: a public work whose beauty is intertwined
with its functionality.

That is not to say that any bridge whose form results from
economic and functional necessity will be hailed as a work of art.
If the Bay Bridge had been built with two cantilevered spans, as
originally planned, it would have been just as much a melding of
form, function, and economy as the Golden Gate Bridge, yet
arguably would have been even more loathsome. Perhaps the
problem is a failure of imagination, but aesthetic beauty is, as
ever, in the eye of the beholder. Bridge builders have always seen
the Bay Bridge as a work of art. The rest of the Bay Area can’t wait
to get rid of it. It seems appropriate, then, that they will be paying
for their chosen design by way of increased bridge tolls.

At any rate, Bay Area residents can no longer claim that the
Bay Bridge never gets any attention. It featured prominently in

the news for much of 2005. It even has its own movie making the
rounds at film festivals: The Bridge So Far, a documentary chron-
icling the struggle to rebuild the east span. Construction on the
east span is now slated to be complete in 2012. No matter how
the signature span is received, the Bay Bridge will surely be back
in the news at that time, to reclaim its title as the most expensive
bridge ever built. u
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HOW PRIVATIZATION
BECAME
A TRAIN WRECK

BY ERIC MORRIS

L1

eptem]Der 15, 1830, saw the gran(i opening of the world’s
first steam intercity passenger raiiway. It also saw the
first raiiway (ieatii, when William Husizisson, prominent
Tory MP and raiiway supporter, misjuclgeci the spee(i of an approacil-
ing locomotive and was run over. He was not to be the last British

politician to wish he’d never had anytiling to do with the raiiways.

From 1994 to 1997, Joiin Major’s government con(iuc’ce(i an
audacious privatization of British Rail. The system was broken up
into almost a hundred pieces and sold. Ten years later, (iisgust with
the privatization and its aftermath cuts across British society. There
are few stakeholders, from riders to drivers to raiiway executives to
shareholders to reguiators to poiiticians, who do not consider the

experiment a (iismai failure.

Eric Morris is current/y stualying ][or the MA in transportation at the University of Ca/ifornia,
Los Ange/es (ericmorris3@gmaf/.com).



THE PUSH TO PRIVATIZE

There are various theories as to why the Tories decided to
break up BR. Those who ascribe baser motives to the govern-
ment’s actions focus on its allegedly Thatcherite, ideologically
blinkered lust for privatization for privatization’s sake. Other less
reputable motives may have included a desire to trim the sails of
organized labor or a philosophical antipathy toward rail (as it
represents a “collectivist” form of transport as opposed to the
“individualist” car).

The government maintained its hand was forced by the poor
performance of BR and its rapacious need for subsidies. The
Tories felt the railroad’s monopoly status encouraged bureau-
cracy, low productivity, and an inattentiveness to customer
needs. The government believed the antidote was markets and

competition, which would promote efficiency and innovation.
The Tories also claimed they wanted to create an “ownership
society” and put the railways in the hands of the people. For his
part, Major maintains he acted because BR was underfunded
and needed to tap the markets for fresh capital.

There was considerable debate over the form privatization
would take. The more cautious wanted to sell BR as one unit,
break it into vertically integrated regions, or “sectorize” by divid-
ing the business into intercity, regional, and freight companies.
These plans were rejected on the grounds that they would not
foster competition. Instead, the government decided to create
multiple train operators who would be free to compete on any
part of the network. In order to have a level playing field with ,
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open access, it was decided to separate ownership of the track
from ownership of the train operations.

The dismemberment of BR created a large and complex
jumble of interlocking firms. The engines and rolling stock oper-
ations were divided among three separate companies known as
ROSCOs that leased the trains to 25 passenger train operating
companies (TOCs). Four freight companies were sold off, as
were technological service units, the businesses that dealt with
Royal Mail traffic, and European passenger services. Ownership
of the track, stations, and other infrastructure was assigned to a
newly formed company called Railtrack, which would subsist by
charging access fees from the train operators. And in a move that
was to have repercussions in the future, BR’s engineering and
maintenance divisions were broken up into thirteen separate
companies that in turn contracted with Railtrack for their serv-
ices. All of these pieces would now (theoretically) work together,
not as part of a hierarchical command structure, but as a network
of firms whose relationships would be governed by contracts
and government regulation.

There seems to be near-universal agreement that privati-
zation was rushed through with indecent haste. The Tories were
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an unpopular government with a tiny majority and believed they
were going to lose the next election. Thus they raced to make
privatization a fact that could not be erased by Labor.

The government feared it would have difficulty finding buy-
ers. London’s financial sector had never encountered a business
like this, did not know how to value the assets, and was wary of
risk. In addition, it feared that Labor would eventually renation-
alize. In a desperate effort to find buyers, the Tories were forced
to “fatten up” the railway companies by raising subsidies. In addi-
tion, the companies were often sold at bargain-basement prices.
When the true value of the pieces was recognized, those pre-
scient enough to have gotten in on the ground floor often made
vast profits.

But the most momentous decision was made with respect to
the TOCs. Because potential bidders feared that competitors
would descend on the most lucrative routes and skim the cream,
a reluctant government was forced to abandon its goal of com-
petition on the rails. Instead, local monopolies were awarded to
train operators, undermining the very purpose for which privati-
zation was undertaken. Even despite this concession, there were

initially few bidders for the franchises.



THE RAILTRACK DEBACLE

The centerpiece of the system, Railtrack, was eventually
offered in a public flotation in 1996. This presented the govern-
ment with great difficulty. Railtrack was immense in scope
(10,346 miles of track and signaling, 40,000 bridges and viaducts,
50 tunnels, 2,508 stations, 1500 signal boxes, 9000 level cross-
ings, and 90 shops and depots). The complexity of its new,
untested relationships with the other parts of the system were
daunting (there were 224 separate legal agreements covering
freight access alone). To overcome these obstacles and complete
the sale, the government wrote off most of Railtrack’s debt, set
generous access fees, and offered the company at the ridicu-
lously low share price of £3.90. The offer was seven times over-
subscribed, and by 1998 Railtrack’s share price was £17.68.
This could be seen as a great giveaway, although given that
Railtrack was forced into bankruptcy in 2001, it could be said
that Railtrack’s shareholders got the bad end of the deal (they
eventually received around £2.50/share in compensation from
the government).

Railtrack’s fall was swift and total. Within just a few years,
it became one of the most vilified companies in Britain. How did
it plummet so far and so fast?

The early years were good ones for Railtrack, but it soon
became a victim of its own success. Thanks in part to the boom-
ing economy, between 1996 and 2000 the railways experienced a
thirty percent growth in usage. But trains and stations became
dirty and overcrowded. There were nearly one million passenger
complaints in Railtrack’s first year of operation, more than ten
times the level in 1983. The TOCs responded by increasing the
number of trains, putting on a thousand extra services from 1997
to 1999. But this created its own problems—Railtrack calculated
that for each extra one percent of service there was a 2.5 percent
increase in delays. Railtrack pointed the finger for this at the
operating companies. The train operators blamed Railtrack’s
failure to invest in new capacity.

But it was the issue of safety which above all others sank
Railtrack. While there were only eight rail fatalities from 1990 to
1997, there were 38 deaths in the first three years under private
management. Two bloody accidents brought Railtrack and the
TOCs into disrepute, but damaging though these incidents were,
it was a relatively minor third accident that more than any other
factor destroyed Railtrack. On October 17, 2000, four were killed
when a train derailed near the town of Hatfield due to a cracked
rail that shattered into 300 pieces. This time the blame belonged
squarely with Railtrack, which had known about the problem
and failed to fix it.
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Yet it was not the accident itself that destroyed Railtrack—it
was the aftermath. Railtrack panicked. Speed limits of 20 mph
were imposed at every site that showed evidence of cracking—
1,286 of them. While the company’s response may seem prudent,
most observers agreed it was being far too cautious, as broken
rails are fairly common and rarely cause fatalities. Railtrack’s
overreaction was undoubtedly caused by its poor understanding
of engineering and its surprising lack of knowledge about the con-
ditions of its assets (Railtrack had no catalog of what it owned).

The result of the speed limits was widespread chaos
throughout the system, with massive delays, canceled services,
and closed lines. Railtrack, already unpopular, sunk to new lows
in the public’s estimation.

The bedlam meant the end of Railtrack’s financial health.
Under the terms of its contracts with the TOCs, Railtrack was
forced to pay compensation for the delays. In part due to these
huge payments, Railtrack showed a post-Hatfield loss of £534 mil-
lion compared to a profit of £360 million the previous year. Its
stock price plummeted. Deeply in debt (to the tune of £3.3 billion)
and with no prospect of raising funds on the capital markets, Rail-
track had no choice but to return to the government, cap in hand.
But patience had run out. On October 7, 2001, Transport Secre-
tary Stephen Byers shocked the nation by putting the company
into insolvency. Railtrack was eventually sold for £500 million to
Network Rail, a newly formed private but nonprofit company.

THE PROBLEMS OF PRIVATIZATION

What wrecked the privatized rail system? Those predis-
posed to doubt privatization in principle maintain that private
gain has no place in what is essentially a public service. To them,
privatization was the product of right-wing ideologues and the
capital markets to whose tune they were dancing. The fact that
Railtrack paid healthy dividends while protesting to the govern-
ment that it lacked funds for investment and safety strikes many
as the height of capitalist perfidy.

Advocates of privatization, however, can make a case that
there was actually not enough capitalism involved. Both Rail-
track and the TOCs were monopolies, shielded from market
discipline. It could be maintained that the structure of the system
never gave competition and markets a chance to operate.

The system’s structure had other grave flaws. The atom-
ization of BR created administrative chaos. When BR was dis-
mantled, a unified, military-style command structure was
replaced by a heinously complex web of contractual relation-
ships between almost a hundred pieces of the old BR plus
numerous subcontractors. Because of the uncertainty of the

relationships, contracts attempted to account for all possible
future situations with an elaborate system of payments and
penalties. This led to an adversarial system in which the parties
were frequently sniping at each other, pointing fingers, and
demanding compensation.

Functions that cried out for integration were separated.
First, although Railtrack owned the track, it did not own the
maintenance companies. And the maintenance companies did
not own the companies that actually did the repair work. Without
an effective in-house engineering department, Railtrack was in
no position to supervise the contractors. Thus, despite Railtrack’s
nominal control, the maintenance and repair companies actually
called the shots.

Another problem was caused by the separation of train
operations from the track. Because Railtrack was required to
compensate the TOCs for delays, the companies endlessly
squabbled over who was to blame for them. The system for
attributing fault was mind-numbingly complex and onerous,
involving 1,900 checkpoints, 204 predefined delay causes, and
1,300 delay-attribution points. Railtrack employed fifty people
just to account for delays in the Southern region alone. Bitter
disputes and legal action ensued.

This leads to another explanation for the failure of Railtrack:
perverse incentives. The TOCs had an incentive to increase
service in response to the boom in traffic in the late 1990s. But
since ninety percent of the access fees Railtrack charged to the
TOCs were fixed, Railtrack had little interest in approving new
train paths or adding additional capacity. Thus, to the consterna-
tion of the TOCs, investment in the system languished.

The problems were not limited to the private side of the
equation. The role the government played in the (mis)manage-
ment of the railways was considerable. A confused tangle of
organizations with overlapping responsibilities oversaw the rail-
ways, including the Office of Passenger Rail Franchising, the
Office of the Rail Regulator, Her Majesty’s Railway Inspectorate,
the British Railway Board, the Rail Passengers Council, and
the Transport Secretary. Although these were supposed to com-
plement each other, they produced duplication, paralysis, and
turf battles.

Labor, which assumed power in 1997, fared little better. It
took virtually all of its first term to pass any significant legisla-
tion. Eventually, Labor created yet another body, the Strategic
Rail Authority, to tackle the ills of the industry. But this simply
added one more layer of bureaucracy.

Plain old bad management also played a part in privati-
zation’s demise. Many of the people in important positions had



little or no experience with railways. Railtrack CEO Gerald
Corbett and his successor Steven Marshall had been executives
at a food and drink company prior to their association with Rail-
track. Old railway hands felt their advice was ignored by new-
comers who did not understand the business and had little
interest in learning.

In the opinion of many, the culture of the railways, carefully
nurtured under BR, was destroyed. Employees had to cope with
the dismemberment of their beloved paternal organization.
Widespread staff cuts bred a climate of fear and the need for
many to work excessive hours. A new emphasis on cost-cutting
frustrated employees, who felt the economies were irrationally
conceived and operationally damaging. A great intangible—
pride in their jobs and pride in the railway—deteriorated, and
there was considerable nostalgia for the old organization and the
sense of belonging it fostered.

Culture change, after all, was an explicit goal of privatiza-
tion. In the view of privatization’s supporters, the railways were
a bastion of union militancy and poor public-sector work habits.
Although there may be a degree of truth in this perception of the
industry’s ills, it cannot be denied that morale under the priva-
tized regime suffered.

Railtrack alienated its employees, its investors, its passen-
gers, its regulators, and just about everyone else. Its demise was
thus greeted with considerable relief across Britain—it was,
opined the Economist, like “putting down a very sick dog.” But it
is still worth asking: did anything go right?

IN PRIVATIZATION’S DEFENSE

First, it must be said there were mitigating circumstances.
Many of the problems Railtrack faced were inherited. British
Rail bequeathed an overbuilt system, yet for political reasons
Railtrack and the TOCs were forced to continue providing
service on money-losing lines. Second, the quality of the assets
they inherited was often poor, as BR had been starved of capital.
BR’s response to rising demand had been to raise fares rather
than invest or expand service. The plant was run down and
lacked the most modern technology.

This raises the issue of safety. It is true that there were 42
deaths in the four years after privatization, compared with only
eight in the early 1990s. But Railtrack’s record was not terribly
far out of line with the 75 deaths that took place in the 1980s. In
fact, the total number of accidents and derailments was actually
lower than it had been under BR.

Two of the major disasters were caused by drivers running
through red signals, something arguably out of Railtrack’s con-
trol. One could maintain that Railtrack should have installed
advanced safety features which would have prevented those
mishaps, but those features were clearly uneconomical. The
Hatfield accident was more unequivocally the fault of Railtrack.
Yet, ironically, the speed limits and the pandemonium they
caused were not the result of a cavalier attitude toward safety but
rather excessive concern for it.

Why did Railtrack impose such a draconian and probably
unnecessary safety regimen? Perhaps the answer lies in the
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state of the modern media. Twenty-four-hour news channels and
sensationalist tabloids give greater coverage to the morbid details
of train crashes than ever before. In truth, rail is a far safer mode
than road travel (ten people die on Britain’s roads every day), but
only the rail disasters attract the public’s intensive scrutiny. For
this reason, Railtrack simply could not afford another crash.
Moreover, Railtrack faced the public’s suspicion on account
of its being a private company. Undoubtedly, in the eyes of many,
these accidents (as well as the delays, dilapidation, and crowding)
were the result of penny-pinching and greed run amok. The pub-
lic was deeply skeptical about the very notion of a public service
being run for private profit, and thus the tenor and volume of the
criticism Railtrack faced were perhaps to an extent unwarranted.
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There are some aspects in which the privatized railroad suc-
ceeded. From 1997 to 2002 the number of passengers increased
by twenty percent and distance traveled by thirty percent. At least
part of the credit should rest with the TOCs. First, they ran more
trains, which BR was loath to do. This may be seen as a case of
privatization delivering on the promise of more efficient and
effective employment of the system’s assets. Another success
was improved marketing. In some respects, the rail system did
indeed become more customer-friendly.

In addition, the privatization period was not without new
investment, and there were cost savings and a slimmed-down
labor force, although many (particularly in organized labor) con-
sider this a black mark for Railtrack, not a badge of honor.



FALLOUT

The final argument on privatization’s behalf is the record of
its successor. Network Rail is run by a not-for-profit corporation
with an extremely unwieldy governance structure. Critics gen-
erally agree that it is merely a front for what is, in essence,
renationalization. The prime advantage of the current system,
at least as far as the government is concerned, seems to be that
Network Rail’s debts are kept off the public balance sheet.
And given the levels those debts would reach, the government
seems to have made a wise decision.

Disorganization reigned in the months after the transition.
Delays rose and Railtrack staff deserted in droves. The system
desperately needed private finance, but not surprisingly it
proved difficult to raise capital. The Network Rail structure
was hastily cobbled together with a speed that makes Railtrack
seem the product of careful deliberation.

By 2002 passenger numbers and revenue were beginning
to fall for the first time since privatization. Delays were worse
than they had been under Railtrack. Almost one-third of the
TOCs were in need of a bailout. At the same time, thanks to
questionable management, Network Rail’s already huge deficit
continued to swell. To stem the tide of red ink, an unpopular
across-the-board fare hike was instituted. Recently, the system
has improved in terms of ridership, performance and reliability,
but only at the cost of ever-rising subsidies (from £1.4 billion
in the year before Hatfield to £4.6 billion per year today).

Thus a final point should be made in privatization’s
defense. The railways did not work particularly well before
nationalization or under BR. Privatization was
judged a failure, but by many measures,

creeping renationalization has been
worse. In sum, no administrative system
has ever proven totally satisfactory.
Perhaps the conflicting goals of profit
maximization (or, as is more usually
the case, loss minimization) and the
provision of a social service are to a
degree unreconcilable.

Over the last ten years, British
politicians of both parties have not
done the rail system any favors.
Perhaps they are taking revenge on
the railways for the death of poor
William Huskisson. u
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Transit and Contracts:
What’s Best for Drivers?

BY SONGJU KIM AND MARTIN WACHS

HROUGHOUT ITS HISTORY, most public transit has been provided
by private companies. During the second half of the twentieth

century, however, things changed. Transit came gradually into pub-

lic ownership as revenues from fares no longer covered costs and

operators faced bankruptcy. Local, state, and federal subsidies kept

transit afloat in most metropolitan areas. In reaction to steadily increasing subsidies

and rising operating costs, many said transit services should be contracted out to

private operators. Margaret Thatcher had made great strides toward privatizing tran-

sit in Britain, and there were calls
for adopting similar strategies in
the US. Proponents argued that
private operation would be more
efficient and less costly, while
opponents said that private opera-
tors would save money simply by
paying workers less than public
operators and providing inferior
benefits. Actual data were hard to
come by, and both sides used duel-
ing studies to prove opposite con-
clusions based on competing
ideological commitments rather
than actual data. It is still not com-
pletely clear whether privately
operated transit service is more

efficient than publicly run services.



Transit is labor intensive, and personnel costs for bus
drivers, train operators, and mechanics account for nearly
three-quarters of a transit operator’s total costs. As the

transit industry in the United States shifted from largely
private to largely public ownership and operation there
were dramatic increases in service costs and deficits.
Between 1950 and 1980, the inflation-adjusted operating
cost per revenue-hour of transit service rose 183 percent.

-
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Most of this increase was covered by public subsidies.

Proponents of transit contracting argue that wherever
transit operations have been contracted out in the United
States and Europe, the quality of service has improved and
the cost to taxpayers has been reduced. Opponents believe
that cost reductions are not true measures of improved
efficiency, saying that most savings come from depressing
wages, reducing workers’ benefits, and imposing more
demanding work rules—merely transferring costs by
reducing the well-being of the transit workforce.

Today, about eighteen percent of all vehicle-hours of transit service in the US
are provided by private companies working under contract to public transit agencies.
A variety of published studies claim that contracting has resulted in cost savings ranging
from ten to forty percent. In debating how much money contracting has saved, most
analysts conclude that cost reductions are due to lower labor costs and lower levels of
unionization in the private sector. However, it is difficult to find reliable information, and
many studies of contracting have been ideologically charged or based on single case
studies comparing costs over rather short periods of time.

OUTLINE OF STUDY

Our study investigated twelve bus agencies between 1995 and 2001. Five were oper-
ated by private contractors; seven were public agencies. Among the seven, four engaged
in a mix of offerings, including some services operated directly and some contracted
out to private operators. The remaining three were a “control group” of public operators
providing similar services but using very few or no private contractors.

Over the years small local bus contractors have increasingly been acquired by a few
large international private companies. All private operations in our study were provided
by the three large international transit contractors that now dominate the market. Since
the private companies refused requests to share data with us, we relied entirely on data
they entered into the National Transit Database, a widely used source of information on
transit operations throughout America. Interestingly, the drivers at four of the five
private operations we studied were covered by union agreements.

4

Songju Kim holds a PhD in Transportation Engineering and is a researcher in the Institute of
Transportat{an Studies at the University o)( Ca/ifornia, Ber/ee/ey (sangju/e@[yer]ee/eyeo[u).
Martin Wachs is pro](essor emeritus o]( Civil and Environmental Engineering and City and Regiona/
P/anning at the University af Ca/ifarnia, Ber]ee/ey, and current/y Director o][ Transportation, Space,
and Tec}mo]ogy at the RAND Corporation in Santa Monica, CA (MartiVIiWaclts@rand.org[

A C C E S §
NUMBER 28, SPRING 2006




FIGURE 1

Schematic diagram of
driver compensation
per hour

MEASURING DRIVERS’' WELL-BEING

Besides hourly wages, drivers’ compensation packages include fringe benefits such
as paid absences and restrictions on work assignments. Our study examined wages,
benefits, paid absences, and extra payments due to work rules.

It usually takes more than one driver pay-hour to produce one hour of actual revenue
service because contractual regulations require paying for time not necessarily spent
driving. For example, drivers are also paid for time spent deadheading—driving vehicles
to or from their routes without passengers. In addition, drivers are paid for absences such
as holidays and paid vacations. Time spent on standby for assignments, on training, and
for union activities is also paid for, and drivers earn extra pay for overtime. Additional
costs associated with labor include health and disability insurance. These costs are shown
graphically in the following chart:

EARNINGS BENEFITS

FRINGE
BENEFITS

Earnings are composed of two components, with wages often accounting for a larger share
than supplementary pay. In addition to earnings, the costs of labor include paid absences
such as holidays and fringe benefits like retirement programs and health insurance.

FINDINGS

Drivers for private contractors received lower wages and fewer benefits than drivers
for public agencies.

Bus drivers for the five private operations included in this study received a base
hourly rate of about $10 to $11 (in 2001 dollars), or about $6 to $8 per hour less than driv-
ers working for comparable public agencies. Expressed as an annual difference, privately
employed bus drivers earned between $9,600 and $12,000 less per year than drivers work-
ing for public agencies during the years we studied. Thus we estimated that wage rates
for drivers with private contractors were about 38 percent below their counterparts in pub-
lic agencies, and their annual earnings were 34 percent lower. Privately contracted driv-
ers’ benefits packages cost approximately $8,000 to $9,000 per year—which amounted to
$11,800, or fifty percent, less per year than drivers working directly for public operators.

Contracting out appears to reduce transit dvivers’ benefits more than wages.

Between 1995 and 2001, the annual value of a privately contracted driver’s fringe
benefits fell by $1,600 in 2001 dollars, while her yearly wages increased by $2,100.
Benefits made up more than 25 percent of a contracted driver’s yearly pay, and 35 per-
cent of a public agency driver’s pay. This difference was due mostly to less paid leave
among the private contractors. On average, drivers working at public agencies received
three times more paid days off than did drivers for private contractors—about 52 versus
15 days off per year.



A privately contracted driver worked on average 100 to 200 more hours per year
than a public driver.

Proponents of private contracting for transit service often argue that it saves
resources because private operators have simpler work rules than public operators. They
say that many of the high costs of public transit are due to archaic and demanding work
rules, for example, requiring payments for overtime and for hours when drivers are not
actually driving. We were thus quite surprised to find that while basic wages and fringe
benefits were lower for the privately contracted workers, there were relatively higher
payments due to work rules to workers at four out of five private operators. Overall, pri-
vate contractors had generally lower operating costs per revenue vehicle hour (by $35)
and relatively higher overall labor efficiency—in terms of service produced per dollar of
cost—than their public counterparts, yet they showed higher costs imposed by drivers’
work rules. This finding suggests that private contractors’ cost savings are achieved

r

EARNINGS

Difference $6.57

$4.08

$3.90
Difference $0.17
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Difference $2.60
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FIGURE 2

Hourly compensation of bus drivers,
1995 t0 2001 (in 2001 Dollars)
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through lower wages and less costly benefits packages rather than because they utilize
their workforce more efficiently than public operators.

At first glance, it is perplexing that private contractors spend more due to drivers’
work rules than do public operators, since private contractors would be expected to ben-
efit from more flexible work rules. A probable explanation is that the lower-paid drivers
for private contractors seek to make more money by making themselves available for
overtime. In fact, we found that full-time drivers working for private contractors worked
on average about 150 hours more annually than the national average among bus drivers.

Accident insurance and training generally cost more for private contractors than
for public agencies.

Four of the five private operators in this study had much higher costs related to acci-
dents than did their public counterparts. Higher driver turnover rates and reliance on
less experienced drivers among the private contractors help explain the difference. High
driver turnover is a chronic problem for all transit operators, but particularly for private
contractors because they pay lower wages and offer fewer benefits. High driver turnover
means less experienced drivers and higher accident rates. Employing fewer drivers
means that each driver works more hours, and fatigue also causes higher accident rates.

Private operators also had higher costs for insurance, liability, unemployment
compensation, and worker’s compensation. These also can be caused by high turnover,
frequent layoffs, and inexperienced or poorly trained drivers. Among other labor cost
items, training and non-operating paid time were more costly to private bus operators.
Privately contracted drivers spent one out of eleven scheduled work hours on such
functions as training, accident reporting, and union duties. Higher spending on these
items is a form of inefficiency, which must be balanced against increased efficiencies
from lower wages and fewer fringe benefits.

Private contractors use fewer part-time workers.

It is widely believed that private contractors save money by using more part-time
workers than do public agencies. Because the demand for transit rises in the morning
and afternoon rush hours, many believe that private contractors can avoid the high costs
of overtime by hiring part-time workers. We found, however, that the percentages of part-
time employees at private operators are actually much lower than at public agencies—
about two percent versus eleven percent of drivers and operation-related personnel. This
may be because private operators pay lower wages and provide fewer paid absences.

CONCLUSIONS

Although our study was based on a small sample of transit operators, we examined
trends over a five-year period, employed experimental and control groups, and used data
that were carefully screened for precision. We found that transit services that were
privately contracted out did achieve cost savings. But those cost savings came largely
through lower wages and fewer benefits for transit workers rather than through other
kinds of efficiencies, such as reductions in costs due to flexible work rules, hiring more
part-timers, or lower insurance or accident costs.

It could well be true that contracting out to private operators in some metropolitan
areas has also slowed increases in the costs of providing transit service by public



agencies in other locations. Increased reliance on part-time workers and slower
increases in the costs of wages and fringe benefits among public authorities are
responses to the increased use of private contractors elsewhere. Unions representing
public transit employees are fearful that demands for higher wages and fringe benefits
will be met by louder calls for private contracting, so they are increasingly willing to
accept more modest offers from management.

The mechanisms and consequences of private contracting are inherently complex.
Local contexts differ and the terms of service contracts vary widely. More research is
needed to clarify the kinds of relationships discussed in this paper, yet it is difficult to
conduct rigorous research when private companies routinely refuse to share informa-
tion. It is increasingly clear, however, that there are lower costs associated with con-
tracted services. They appear to result from lower wages and fringe benefits more than
from streamlined operations. Those who believe that “efficiency” means producing a
given level of service at a lower cost will assert that the lower wages and fringe benefits
are mechanisms for achieving greater efficiency among contractors than among public
operators. However, those who consider efficiency to be more service at lower cost
without lessening the welfare of transit employees will conclude that privatization lowers
costs but does not necessarily enhance efficiency. u
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2004  UCTC 709

McDonald, Noreen
“Multipurpose Smart Cards in
Transportation: Benefits and
Barriers to Use”

2003  UCTC 630

McNally, Michael G. and

Ming S. Lee

“Putting Behavior in Household
Travel Behavior Data: An Interactive
GIS-Based Survey via the Internet”
2003  UCTC 693

Mokhtarian, Patricia L.,
Gustavo O. Collantes, and
Carsten Gertz
“Telecommuting, Residential
Location, and Commute Distance
Traveled: Evidence from State of
California Employees”

2003  UCTC 670

Mondschein, Andrew,

Evelyn Blumenberg, and

Brian D. Taylor

“Cognitive Mapping, Travel Behavior,
and Access to Opportunity”

2005  UCTC 753

Mufioz, Juan Carlos and
Carlos F. Daganzo

“Moving Bottlenecks: A Theory
Grounded on Experimental

Observation”
2004  UCTC 712
C E S S (34]

N T P A P

Ni, Jason and Elizabeth Deakin
“On-Board Advanced Traveler
Information Systems”

2003  UCTC 631

Nixon, Hilary and
Jean-Daniel Saphores

“Used Oil Policies to Protect the
Environment: An Overview of
Canadian Experiences”

2003  UCTC 666

Nixon, Hilary and
Jean-Daniel Saphores

“The Impacts of Motor Vehicle
Operation on Water Quality:

A Preliminary Assessment”
2003  UCTC 671

Nombela, Gustavo and
Ginés de Rus
“Flexible-Term Contracts for
Road Franchising”

2003  UCTC 660

Ong, Paul M. and Douglas Miller
“Spatial and Transportation
Mismatch in Los Angeles”

2003  UCTC 653

Ong, Paul M. and
Hyun-Gun Sung
“Exploratory Study of Spatial
Variation in Car Insurance
Premiums, Traffic Volume,
and Vehicle Accidents”

2003  UCTC 654

Ory, David T. and

Patricia L. Mokhtarian

“An Empirical Analysis of Causality
in the Relationship between
Telecommuting and Residential
and Job Relocation”

2005  UCTC 733

Ory, David T., and

Patricia L. Mokhtarian

“Don’t Work, Work at Home, or
Commute? Discrete Choice Models
of the Decision for San Francisco Bay
Area Residents”

2005  UCTC 746

Ory, David T., and

Patricia L. Mokhtarian
“Modeling the Joint Labor-Commute
Engagement Decisions of San
Francisco Bay Area Residents”

2005  UCTC 745

Pagés, Laia, R. Jayakrishnan,
and Cristian E. Cortés
“Real-Time Mass Passenger
Transport Network Optimization
Problems”

2005  UCTC 747

R S I N P

Park, Minyoung and
Amelia Regan

“Issues in Emerging Home
Delivery Operations”

2004  UCTC 716

Prozzi, Jorge A. and

Samer M. Madanat

“Analysis of Experimental Pavement
Failure Data Using Duration Models”
2003 UCTC 679

Quinet, Emile and
Daniel Sperling
“Environmental Protection”
2003  UCTC 618

Raphael, Steven and
Michael Stoll

“Can Boosting Minority Car-
Ownership Rates Narrow Inter-
Racial Employment Gaps?”
2003  UCTC 685

Regan, Amelia C. and
Thomas F. Golob

“Trucking Industry Demand for
Urban Shared-Use Freight
Terminals”

2004  UCTC 715

Regan, Amelia C. and
Jiongjiong Song

“An Industry in Transition:
Third Party Logistics in the
Information Age”

2003  UCTC 634

Reilly, Michael and

John Landis

“The Influence of Built-Form and
Land Use on Mode Choice”

2003  UCTC 669

Salomon, Ilan and

Patricia L. Mokhtarian

“Driven to Travel: The Identification
of Mobility-Inclined Market
Segments”

2003  UCTC 610

Salomon, Ilan and

Patricia L. Mokhtarian

“What Happens When Mobility-
Inclined Market Segments Face
Accessibility-Enhancing Policies?”
2003  UCTC 609

Schwanen, Tim and

Patricia L. Mokhtarian

“What Affects Commute Mode
Choice: Neighborhood Physical
Structure or Preferences Toward
Neighborhoods?”

2005 UCTC 732

I N T

Schwanen, Tim and

Patricia L. Mokhtarian

“What if You Live in the Wrong
Neighborhood? The Impact of
Residential Neighborhood Type
Dissonance on Distance Traveled”
2005  UCTC 734

Shirazi, Elham and

Brian Taylor

“Overview of Strategies for Making
Connections Between
Transportation, Land Use, and Air
Quality”

2004  UCTC 719

Shoup, Donald C.
“Buying Time at the Curb”
2003  UCTC 615

Shoup, Donald C.

“ECO Passes: An Evaluation of
Employer-Based Transit Programs”
2004  UCTC 727

Shoup, Donald C.

“The Ideal Source of Local
Public Revenue”

2004  UCTC 728

Shoup, Donald

“Parking on a Smart Campus:
Lessons for Universities and Cities”
2005  UCTC 735

Shoup, Donald C.

“Reduce Demand Rather than
Increase Supply”

2005  UCTC 756

Shoup, Donald C.
“Truth in Transportation Planning”
2003  UCTC 616

Smilowitz, Karen R.,

Alper Atamtiirk, and

Carlos F. Daganzo

“Deferred Item and Vehicle Routing
within Integrated Networks”

2004 UCTC 708

Song, Jiongjiong and

Amelia C. Regan

“An Auction-Based Collaborative
Carrier Network”

2003  UCTC 637

Song, Jiongjiong and

Amelia C. Regan
“Approximation Algorithms for the
Bid Construction Problem in
Combinatorial Auctions for the
Procurement of Freight
Transportation Contracts”

2003  UCTC 638

Y Not previously listed



Song, Jiongjiong and

Amelia C. Regan
“Combinatorial Auctions for
Trucking Service Procurement:
An Examination of Carrier
Bidding Policies”

2003  UCTC 673

Song, Jiongjiong and
Amelia C. Regan
“Combinatorial Auctions for
Transportation Service
Procurement: The Carrier
Perspective”

2003  UCTC 640

Song, Jiongjiong and

Amelia C. Regan

“Transition or Transformation?
Emerging Freight Transportation
Intermediaries”

2003  UCTC 636

Sperling, Daniel

“Cleaner Vehicles - Handbook 4:
Transport and the Environment”
2003  UCTC 687

Sperling, Daniel

“FreedomCAR and Fuel Cells:
Toward the Hydrogen Economy?”
2003  UCTC 689

Sperling, Daniel
“Toward Effective Transportation
Policy”

2004  UCTC718

N T P A P E

Sperling, Daniel and
Eileen Clausen

“The Developing World’s
Motorization Challenge”
2003  UCTC 688

Sperling, Daniel and
Timothy Lipman
“International Assessment of
Electric-Drive Vehicles: Policies,
Markets and Technologies”
2003  UCTC 619

Sperling, Daniel and
Deborah Salon
“Transportation in Developing
Countries: An Overview of
Greenhouse Gas Reduction
Strategies”

2003  UCTC 691

Steimetz, Seiji S.C. and

David Brownstone

“Heterogeneity in Commuters’ Value
of Time with Noisy Data: A Multiple
Imputation Approach”

2003  UCTC 674

Taylor, Brian D.

“When Finance Leads to Planning:
Urban Planning, Highway Planning,
and Metropolitan Freeways in
California”

2003  UCTC 678

R S I N P

Taylor, Brian D. and

Camille Fink

“The Factors Influencing Transit
Ridership: A Review and Analysis of
the Ridership Literature”

2003  UCTC 681

Taylor, Brian D., Douglas Miller,
Hiroyuki Iseki, and Camille Fink
“Analyzing the Determinants of
Transit Ridership Using a Two-Stage
Least Squares Regression on a
National Sample of Urbanized Areas”
2003  UCTC 682

Thomas, John

“Survey and Focus Group Report:
Local Governments and the National
ITS Architecture”

2003 UCTC 633

Van Dender, Kurt
“Duopoly Prices Under
Congested Access”
2005  UCTC 749

Verhoef, Erik T. and

Kenneth A. Small

“Product Differentiation on Roads:
Constrained Congestion Pricing
with Heterogeneous Users”

2003  UCTC 656

Wang, Chuanxu and
Amelia C. Regan
“Reducing Risks in Logistics
Outsourcing”

2003  UCTC 641

I N T

Zhang, H. Michael and T. Kim
“A Car-Following Theory for
Multiphase Vehicular Traffic Flow”
2003  UCTC 662

Zhang, H. Michael and T. Kim
“Understanding and Modeling Driver
Behavior in Dense

Traffic Flow”

2003  UCTC 663

Zheng, Yi, Bo Wang,

H. Michael Zhang, and

Debbie Niemeier

“A New Gridding Method for Zonal
Travel Activity and Emissions Using
Bicubic Spline Interpolation”

2003  UCTC 661

Zhou, Jianyu (Jack) and
Reginald Golledge

“An Analysis of Variability of Travel
Behavior within One-Week Period
Based on GPS”

2003  UCTC 645

Zhou, Jianyu (Jack) and
Reginald Golledge

“Real-time Tracking of Activity
Scheduling/Schedule Execution
within a Unified Data Collection
Framework”

2004  UCTC 720

B O O K S

Please contact the publishers for information about the books listed here.

Cervero, Robert

Paratransit in America: Redefining
Mass Transportation (Westport, CT:
Praeger Press, 1997)

Cervero, Robert and

Michael Bernick

Transit Villages for the 21st Century
(New York: McGraw Hill, 1996)

Daganzo, Carlos F., ed.
Transportation and Traffic Theory
(Amsterdam: Elsevier Science
Publishers, 1993)

DeCicco, John and

Mark Delucchi, ed.
Transportation, Energy, and
Environment: How Far Can
Technology Take Us? (Washington,
DC: American Council for an
Energy-Efficient Economy, 1997)

Garrett, Mark and Martin Wachs
Transportation Planning on Trial:
The Clean Air Act and Travel
Forecasting (Beverly Hills: Sage
Publications, 1996)

Garrison, William L., and

David Levinson

The Transportation Experience: Policy,
Planning, and Deployment (Oxford
University Press, 2005)

Greene, David L. and

Danilo J. Santini, ed.
Transportation and Global Climate
Change (American Council for an
Energy Efficient Economy, 1993)

Hall, Peter Geoffrey

Cities of Tomorrow: An Intellectual
History of Urban Planning and Design
in the Twentieth Century (Blackwell
Publishers, 2002)

Jacobs, Allan B.
Great Streets (Cambridge: MIT Press,
1993)

Jacobs, Allan B.,

Elizabeth S. Macdonald,

and Yodan Y. Rofé

The Boulevard Book: History, Evolution,
Design of Multi-Way Boulevards
(Cambridge: MIT Press, 2002)

Klein, Daniel B.,

Adrian T. Moore, and

Binyam Reja

Curb Rights: A Foundation for Free
Enterprise in Urban Transit
(Washington, DC: The Brookings
Institution, 1997)

Shoup, Donald C.

The High Cost of Free Parking
(American Planning Association,
2005)

Sperling, Daniel

Future Drive: Electric Vehicles

and Sustainable Transportation
(Washington, DC: Island Press, 1995)

Sperling, Daniel and

James Cannon, eds.

The Hydrogen Energy Transition:
Moving Toward the Post Petroleum
Age in Transportation (Burlington,
MA: Elsevier Academic Press, 2004)

Sperling, Daniel and

Susan Shaheen, ed.
Transportation and Energy: Strategies
for a Sustainable Transportation
System (American Council for an
Energy Efficient Economy, 1995)

V I D E O S

Jacobs, Allan B., Yodan Y. Rofé,
and Elizabeth S. Macdonald
“Boulevards: Good Streets for Good
Cities” (20 min.)
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Abdulhai, Baher A.
“Neuro-Genetic-Based Universally
Transferable Freeway Incident
Detection Framework”

1996  Diss 82

Bedsworth, Louise Wells
“Expertise and Uncertainty in
Environmental Regulation: An
Analysis of California’s Smog
Check Program”

2002  Diss 104

Brown, Jeffrey Richard
“The Numbers Game: The
Politics of the Federal Surface
Transportation Program”
2003  Diss 109

Brinkman, P. Anthony

“The Ethical Challenges and
Professional Responses of Travel
Demand Forecasters”

2003  Diss 106

Golub, Aaron David

“Welfare Analysis of Informal Transit
Services in Brazil and the Effects of
Regulation”

2003 Diss 108

Chen, Chienho

“An Activity-Based Approach to
Accessibility”

1996  Diss 78

Choo, Sangho

“Aggregate Relationships Between
Telecommunications and Travel:
Structural Equation Modeling of
Time Series Data”

2004 Diss 112

Compin, Nicholas Shawn

“The Four Dimensions of Rail Transit
Performance: How Administration,
Finance, Demographics, and Politics
Affect Outcomes”

1999  Diss 75

Cortés, Cristian Eduardo
“High-Coverage Point-to-Point
Transit (HCPPT): A New Design
Concept and Simulation-Evaluation
of Operational Schemes”

2003  Diss 110

Crane, Soheila Soltani

“An Empirical Study of Alternative
Fuel Vehicle Choice by Commercial
Fleets: Lessons in Transportation
Choices and Public Agencies’
Organization”

1996  Diss 76

Crepeau, Richard Joseph
“Mobility and the Metropolis: Issues
of Travel and Land Use in Urban
America”

1995  Diss 83

De Tiliere, Guillaume

“Managing Projects with Strong
Technology Rupture — Case of High-
Speed Ground Transportation”

2002 Diss 77

Dyble, Amy Louise Nelson
“Paying the Toll: A Political History
of the Golden Gate Bridge and
Highway District, 1923-1971”

2003 Diss 111

Goldman, Todd Mitchel

“Local Option Taxes and the New
Subregionalism in Transportation
Planning”

2003  Diss 113

Green, Andrew Dennis
“Life in the Fast Lane:
Transportation Finance and
the Local Option Sales Tax”
2005  Diss 114

Hall, Peter Voss

“The Institution of Infrastructure and
the Development of Port Regions”
2002  Diss 103

Huang, Yuanlin
“Transportation and the Location
of Interactive Activities”

1995  Diss 116

Kang, Seungmin

“A Traffic Movement Identification
Scheme Based on Catastrophe
Theory and Development of
Traffic Microsimulation Model

for Catastrophe in Traffic”

Diss 85

Khan, Sarosh Islam
“Modular Neural Network
Architecture for Detection of
Operational Problems on
Urban Arterials”

1995  Diss 80

Khanal, Mandar

“Dynamic Discrete Demand
Modeling of Commuter Behavior”
1994  Diss 86

Koskenoja, Pia Maria K.

“The Effect of Unreliable Commuting
Time on Commuter Preferences”
2002  Diss 102

Kulkarni, Anup Arvind
“Modeling Activity Pattern
Generation and Execution”
2002  Diss 87

Lee, Ming-Sheng

“Experiments with a Computerized,
Self-Administrative Activity Survey”
2001 Diss 88

Logi, Filippo

“CARTESIUS: A Cooperative
Approach To Real-Time Decision
Support for Multijurisdictional
Traffic Congestion Management”
1999  Diss 90

Lu, Xiangwen

“Dynamic and Stochastic Routing
Optimization: Algorithm
Development and Analysis”

2001  Diss 91

Marca, James

“Activity-Based Travel Analysis in
the Wireless Information Age”
2002 Diss 92

McDonald, Noreen C.
“Children’s Travel: Patterns and
Influences”

2005 Diss 118

McMillan, Tracy Elizabeth
“Walking and Urban Form:
Modeling and Testing Parental
Decisions About Children’s Travel”
2003  Diss 107

Muiioz, Juan Carlos

“Driver-Shift Design for Single-Hub
Transit Systems Under Uncertainty”
2002  Diss 105

Owens, Peter Marshall
“Beyond Density: Measuring
Neighborhood Form in New
England’s Upper Connecticut
River Valley”

2005  Diss 119

Ren, Weiping

“A Vehicle Transactions Choice
Model for Use in Forecasting
Vehicle Demand for Alternative-Fuel
Vehicles Conditioned on Current
Vehicle Holdings”

1995  Diss 93

Ryan, Sherry

“The Value of Access to Highways
and Light Rail Transit: Evidence for
Industrial and Office Firms”

1997  Diss 94

Sandeen, Beverly Ann
“Transportation Experiences of
Suburban Older Adults: Implications
of the Loss of Driver’s License for
Psychological Well-Being, Health,
and Mobility”

1997 Diss 95

Sarmiento, Sharon Maria S.
“Studies in Transportation and
Residential Mobility”

1995  Diss 96

Scott, Lauren Margaret

“The Accessible City: Employment
Opportunities in Time and Space”
1999  Diss 97

Sheng, Hongyan

“A Dynamic Household
Alternative-Fuel Vehicle Demand
Model Using Stated and Revealed
Transaction Information”

1999  Diss 81

Sogutlugil, Mihriban
“Examining the Effects of
Variability in Average Link Speeds
on Estimated Mobile Source
Emissions and Air Quality”

2005  Diss 115

Steimetz, Seiji Sudhana Carl
“New Methods for Modeling and
Estimating the Social Costs of
Motor Vehicle Use”

2004  Diss 117

Wang, Ruey-Min

“An Activity-Based Trip Generation
Model”

1996  Diss 98

Wang, Xiubin

“Algorithms and Strategies for
Dynamic Carrier Fleet Operations:
Applications to Local Trucking
Operations”

2001  Diss 99

Wei, Wann-Ming

“A Network Traffic Control
Algorithm with Analytically
Embedded Traffic Flow Models”
2002 Diss 101

Weinberger, Rachel
“Effect of Transportation
Infrastructure on Proximate
Commercial Property Values:
A Hedonic Price Model”
2002 Diss 100

Weinstein, Asha Elizabeth
“The Congestion Evil: Perceptions
of Traffic Congestion in Boston in
the 1890s and 1920s”

2002  Diss 74

Yan, Jia

“Heterogeneity in Motorists’
Preferences for Time Travel and
Time Reliability: Empirical Finding
from Multiple Survey Data Sets and
Its Policy Implications”

2002  Diss 79

Zhang, Ming

“Modeling Land Use Change in
the Boston Metropolitan Region
(Massachusetts)”

2000  Diss 84
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ACCESS 1, FALL 1992

Introduction
Melvin M. Webber

Cars and Demographics
Charles Lave

Compulsory Ridesharing in
Los Angeles
Martin Wachs and Genevieve Giuliano

Redundancy: The Lesson from
the Loma Prieta Earthquake
Melvin M. Webber
Environmentally Benign
Automobiles

Daniel Sperling, et al.

Pavement Friendly Buses
and Trucks

1. Karl Hedrick, et al.

Commuter Stress

Raymond W. Novaco

ACCESS 2, SPRING 1993*

Preface

Melvin M. Webber

Cashing Out Employer-Paid
Parking

Donald C. Shoup

Congestion Pricing: New Life for
an Old Idea?
Kenneth A. Small

Private Toll Roads in America—
The First Time Around
Daniel B. Klein

Investigating Toll Roads in
California

Gordon J. Fielding
Telecommuting: What's

the Payoff?
Patricia L. Mokhtarian

Surviving in the Suburbs:
Transit’s Untapped Frontier
Robert Cervero

*Qut of print; photocopies available.
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ACCESS 3, FALL 1993

Introduction
Melvin M. Webber

Clean for a Day: California Versus
the EPA’s Smog Check Mandate
Charles Lave

Southern California:

The Detroit of Electric Cars?

Allen J. Scott

The Promise of Fuel-Cell Vehicles
Mark Delucchi and David Swan

Great Streets: Monument Avenue,
Richmond, Virginia

Allan B. Jacobs

Why California Stopped Building
Freeways

Brian D. Taylor

THE ACCESS ALMANAC:

Trends in Our Times

Charles Lave

ACCESS 4, SPRING 1994

Introduction
Melvin M. Webber

Time Again for Rail?
Peter Hall

No Rush to Catch the Train
Adib Kanafani

Will Congestion Pricing Ever
Be Adopted?
Martin Wachs

Cashing in on Curb Parking
Donald C. Shoup

Reviving Transit Corridors and
Transit Riding

Anastasia Loukaitou-Sideris

THE ACCESS ALMANAC: Love, Lies,

and Transportation in LA
Charles Lave

S

B A C K

ACCESS 5, FALL 1994

Introduction

Lydia Chen

Highway Blues: Nothing a
Little Accessibility Can’t Cure
Susan Handy

Transit Villages: From Idea to
Implementation
Robert Cervero

A New Tool for Land Use and
Transportation Planning
John D. Landis

It Wasn’t Supposed to Turn Out
Like This: Federal Subsidies and
Declining Transit Productivity
Charles Lave

The Marriage of Autos and
Transit: How to Make Transit
Popular Again

Melvin M. Webber

THE ACCESS ALMANAC:

The CAFE Standards Worked
Amihai Glozer

ACCESS 6, SPRING 1995

Introduction

Lydia Chen

The Weakening Transportation-
Land Use Connection

Genevieve Giuliano

Bringing Electric Cars to Market
Daniel Sperling

Who Will Buy Electric Cars?
Thomas Turrentine

Are HOV Lanes Really Better?
Joy Dahlgren

THE ACCESS ALMANAC:
Slowdown Ahead for the Domestic

Avto Industry
Charles Lave

S S U E

ACCESS 7, FALL 1995

Introduction

Luci Yamamoto

The Transportation-Land Use
Connection Still Matters
Robert Cervero and John Landis
New Highways and Economic

Growth: Rethinking the Link
Marlon G. Boarnet

Do New Highways Generate
Traffic?

Mark Hansen

Higher Speed Limits May Save
Lives

Charles Lave

Is Oxygen Enough?

Robert Harley

ACCESS 8, SPRING 1996

Introduction
Luci Yamamoto

Free to Cruise: Creating Curb
Space for Jitneys

Daniel B. Klein, Adrian T. Moore, and
Binyam Reja

Total Cost of Motor-Vehicle Use
Mark A. Delucchi

Are Americans Really Driving
So Much More?

Charles Lave

SmartMaps for Public Transit
Michael Southworth

Decision-Making After Disasters:

Responding to the Northridge
Earthquake
Martin Wachs and Nabil Kamel

THE ACCESS ALMANAC:
Autos Save Energy
Sharon Sarmiento

ACCESS 9, FALL 1996

Introduction
Luci Yomamoto

There’s No There There:

Or Why Neighborhoods
Don’t Readily Develop Near
Light-Rail Transit Stations
Anastasia Loukaitou-Sideris and
Tridib Banerjee

The Century Freeway:
Design by Court Decree
Joseph DiMento, Drusilla van Hengel,
and Sherry Ryan

Transit Villages: Tools For
Revitalizing the Inner City
Michael Bernick

Food Access for the
Transit-Dependent
Robert Gottlieb and Andrew Fisher

The Full Cost of Intercity Travel
Dovid Levinson

The Freeway’s Guardian Angels
Robert L. Bertini

THE ACCESS ALMANAC:
Travel by Carless Households
Richard Crepeau and Charles Lave

ACCESS 10, SPRING 1997

Director’s Comment
Martin Wachs

The High Cost of Free Parking
Donald C. Shoup

Dividing the Federal Pie
Lewison Lee Lem

Can Welfare Recipients Afford
to Work Far From Home?
Evelyn Blumenberg

Telecommunication vs.
Transportation
Pnina Ohanna Plaut

Why Don’t You Telecommute?

Ilan Salomon and Patricia L. Mokhfarian
THE ACCESS ALMANAC:

Speed Limits Raised, Fatalities Fall
Charles Lave

ACCESS 11, FALL 1997

Director’s Comment
Martin Wachs

A New Agenda
Daniel Sperling

Hot Lanes: Introducing
Congestion Pricing One Lane
at a Time

Gordon J. Fielding and Daniel B. Klein

Balancing Act: Traveling in the
California Corridor
Adib Kanafani

Does Contracting Transit
Service Save Money?

William S. McCullough, Brian D. Taylor,
and Marfin Wachs

Tracking Accessibility
Robert Cervero

THE ACCESS ALMANAC:

The Pedigree of a Statistic
Donald C. Shoup

ACCESS 12, SPRING 1998

Traditions and Neotraditions
Melvin M. Webber

Travel by Design?

Randall Crane

Traditional Shopping Centers
Ruth L. Steiner

Simulating Highway and
Transit Effects

John D. Landis

Cars for the Poor
Katherine M. 0'Regan and
John M. Quigley

Will Electronic Home Shopping
Reduce Travel?
Jane Gould and Thomas F. Golob

Q A C C E

NUMBER 28, SPRING 2006

S

S



ACCESS 13, FALL 1998
Nonconventional Research
Melvin M. Webber

Congress Okays Cash Out
Donald C. Shoup

Global Transportation
Wilfred Owen

Taxing Foreigners Living Abroad
Dovid Levinson

Parking and Affordable Housing
Wenyu Jia and Martin Wachs

Lost Riders
Brian D. Taylor and William S. McCullough

ACCESS 14, SPRING 1999

The Land Use/Transportation
Connection (cont’d)
Melvin M. Webber

Middle Age Sprawl: BART
and Urban Development
John Landis and Robert Cervero

Access to Choice

Jonathan Levine

Splitting the Ties: The
Privatization of British Rail
José A. Gomez-Ihaiiez

Objects in Mirror Are Closer
Than They Appear
Theodore E. Cohn

THE ACCESS ALMANAC:
Gas Tax Dilemma
Mary Hill, Brian Taylor, and Martin Wachs

ACCESS 15, FALL 1999

Eclecticism

Melvin M. Webber

Requiem for Potholes
Carl Monismith as told to Melanie Curry
Instead of Free Parking
Donald Shoup

Partners in Transit
Eugene Bardach, Timothy Deal,
and Mary Walther

Pooled Cars

Susan Shaheen

Travel for the Fun of It
Pafricia L. Mokhtarian and Ilan Salomon

A C C E S

ACCESS 16, SPRING 2000

S

B A C K

ACCESS 19, FALL 2001

Surprises

Melanie Curry

What If Cars Could Drive
Themselves?

Steven E. Shladover

Power From the Fuel Cell
Timothy E. Lipman

Should We Try to Get the
Prices Right?

Mark Delucchi

An Eye on the Fast Lane:
Making Freeway Systems Work
Pravin Varaiya

On Bus-Stop Crime
Anastasia Loukaitou-Sideris

and Robin Liggett

ACCESS 17, FALL 2000

Autonomous Decongestants
Melvin M. Webber

Brooklyn’s Boulevards
Elizabeth Macdonald

A Question of Timing
Rosella Picado

Taking Turns: Ry for Congestion
Carlos Daganzo

What Can a Trucker Do?
Amelia Regan

The Road Ahead:
Managing Pavements
Samer Madanat

THE ACCESS ALMANAC:
The Parking of Nations
Donald Shoup and Seth Stark

ACCESS 18, SPRING 2001

Sustainability
Melvin M. Webber

R&D Partnership for the Next Cars
Daniel Sperling

How Federal Subsidies Shape
Local Transit Choices

Jianling Li and Martin Wachs
Informal Transit: Learning from
the Developing World

Robert Cervero

The Value of Value Pricing
Kenneth A. Small

Why Bicyclists Hate Stop Signs
Joel Fajans and Melanie Curry

THE ACCESS ALMANAC:

Census Undercount

Paul Ong

Transportation and the
Environment
Elizabeth A. Deakin

A New CAFE
Charles Lave

Reconsider the Gas Tax:
Paying for What You Get
Jeffrey Brown

Clean Diesel: Overcoming
Noxious Fumes

Christie-Joy Brodrick, Daniel Sperling,
and Harry A. Dwyer

High-Speed Rail Comes to London
Sir Peter Hall

THE ACCESS ALMANAC:

Unlimited Access: Prepaid Transit
at Universities

Jeffrey Brown, Daniel Baldwin Hess,

and Donald Shoup

ACCESS 20, SPRING 2002

Nobel Prize
Melvin M. Webber

The Path to Discrete-Choice
Models
Daniel L. McFadden

Reforming Infrastructure Planning
David Dowall

In the Dark: Seeing Bikes at Night
Karen De Valois, Tatsuto Takeuchi,
and Michael Disch

Roughly Right or Precisely Wrong
Donald Shoup

Transforming the Freight Industry:
From Regulation to Competition
to Decentralization in the
Information Age

Amelia Regan

THE ACCESS ALMANAC:

The Freeway-Congestion Paradox
Chao Chen and Pravin Varaiya

ACCESS 21, FALL 2002

No Lying Game
Luci Yomamoto

Are SUVs Really Safer Than Cars?
Tom Wenzel and Marc Ross

Rethinking Traffic Congestion
Brian D. Taylor

On the Back of the Bus
Theodore E. Cohn

Location Matters
Markus Hesse

Complications at Off-ramps
Michael Cassidy

THE ACCESS ALMANAC:
Travel Patterns Among
Welfare Recipients

Paul Ong and Douglas Housfon

Il S S U E S

ACCESS 22, SPRING 2003

ACCESS 25, FALL 2004

Obsolescence Named Progress
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THE ACCESS ALMANAC

F/oating Cars

BY DANIEL BALDWIN HESS

URPLUS VEHICLES LEFT BEHIND in New Orleans by evacuees

are a grim reminder of the excessive number of cars in the United

States, where vehicle ownership rates are greater than in any other

nation on earth. After Hurricane Katrina battered New Orleans on
August 29, 2005, flood waters from Lake Pontchartrain and the intracoastal
canals submerged an estimated 200,000 to 300,000 cars unused in the evacuation
of the city. Near the 17th Street Canal, gushing water overturned cars and
piled them one on top of another, and parked cars crashed through garage walls
into neighboring back yards.

Before the hurricane struck, 27 percent of New Orleans households (much
higher than the national average of 10.3 percent) did not have access to a private
vehicle, but 30 percent owned two or
more vehicles, and many of these

households must have left one or
more cars behind when they evacu-
ated. Still other residents with cars
chose not to evacuate, and both they
and their cars were scattered
throughout the city when the flood
waters began to rise.

As the flood waters receded,
the floating, water-soaked cars—
originally parked in surface parking
lots, parking structures, driveways,
parking pads, garages, and at curb-
side—were deposited haphazardly
across the landscape on streets,
on roadway medians, and in front
and backyards. Compacts, sedans,
SUVs, minivans, taxicabs, ambu-

Daniel Baldwin Hess holds the PhD in Urban P/anning from the University 0/[ Ca/ifornr'a,
Los Angeles (dbhess @ap.buffalo.edu).
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lances, jeeps, trucks, hearses, and limousines are scattered throughout New
Orleans like a child’s toy collection. These vehicles are corroding and growing
mold, and most will never operate again.

City crews have been clearing streets of disabled vehicles for months.
The first step was to tow abandoned cars from travel lanes so emergency vehi-
cles could traverse city streets unimpeded. Many cars were initially towed to the
roadside, to front lawns, or to the grassy medians in the city’s elegant divided
boulevards such as Napoleon Avenue and St. Charles Avenue. Now the cars are
being towed to temporary lots, where vehicle numbers can be recorded by state
police and insurance companies can assess damage. After that, most cars will be
moved to scrap yards, which will certainly fill up quickly.

New Orleans is a city with high poverty rates and relatively low levels of
automobile ownership. Imagine if a similar catastrophe struck the Salt Lake City
metropolitan area, where average household automobile ownership is seventeen
percent higher than in the New Orleans metropolitan area. New Orleans’ land-
scape of destroyed cars provides a stark illustration of automobile dependency
and excess. u

Source: 2000 US Census, Summary File 3
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