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The first issue of ACCESS seems to have heen well received, so we're
pleased to continue these summaries of our research. Paralleling the spurt
of work on new transportation tcchnology, there’s been renewed attention
to institutional means for improving the nation’s transport system. We focus
here on several such {iscal and organizational tools for decreasing solo dri-
ving, increasing transit riding, and thereby reducing highway congestion,
air pollution, and energy consumption.

Dou.Shoup has been resolutely examining the effects of employer-paid
parking and finds it a major canse of solo commnuting. The California
Legislature has now adopted his ingenious scheme for discouraging drive-
alone commuting through cash payments in lieu of free parking. Here he’s
proposing arevisionin the U.S. Internal Revenue Code with a similar scheme
that promises large benefits, presumably without opening new tax loopholes.

His article is followed by three that explore various road-pricing
schemnes. Ken Small exploves the idea of congestion pricing—its theoretic
rationale and its likely economie, political, and social outcomes, Dan Klein
summarizes the history of the old toll roads in America, suggesting it offers
lessons for tlie impending development of new roads. In turn, Pete Fielding
invites colleagnes elsewhere to join in monitoring the effects of new highways
in Orange County that will employ both tolls and congestion prices as traf-
fic-nitigation and revenue-raising measuvcs.

Robert Cervero’s search for inducements to transit riding necessarily
focuses on the suburbs wherc growth is most rapid. Suburban commuters’
origins, destinations, and schedules don’t match the operating characteris-
ties of large-vehicle transit systems. So he explores some promising prospects
for transit systems that operate more nearly like automobiles. Iu turn,
Patricia Mokhtarian examines the travel and living patterns of those who
are giving up on full-time commuting and have taken to worling some days
at home.

Although these approaches arc basically institutional in character,
some nevertheless rely on new teehnologies as well. Congestion pricing and
toll colleetions now employ roadside electronic sensors reading charge cards
in moving vehicles. In turn, the systems rely on sensors and computers that
can monitor traffic volumes and mnodulate prices to accord. Cervero’s fancy

demand-responsive transit vehicles rely on satellites to sense their locations
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in moving vehicles. In turn, the systems rely on sensors and computers that

can monitor traffic volumes and mnodulate prices to accord. Cervero’s fancy
demand-responsive transit vehicles rely on satellites to sense their locations
and help dispatch them efficiently. And, of course, many of Mokhtarian’s
tcleconnnuters are using computers, phones, and faxes in their daily work.

It’s evident that there’s a place for all sorts of researchers and design-
ers in this enterprise, With the encouragement of the U.S. Department of
Transportation and the California Department of Transportation
(Calurans), we here look forward to working with more and more of our col-
leagues in diverse diseiplines and professions. And then, we plan to report

on more of their research in future issues of ACCESS,

Melvin M. Webber

Center Director







BY DONALD C. SHOUP

Employer-paid parking Is an invitation to drive t'o work alone.

Thus, it increases traffic congestion, air pollution, and energy consumption. To deal with problems
created by employer-paid parking, | propose a minor technical change in the Internal Revenue Codea.
The proposal is that employers who subsidize employee parking should be required to offer employees
the option to take a taxable cash travel allowance equal to the fair market value of the parking subsidy.
Case studies and a statistical model suggest that offering employees the optlon to cash out their parking

subsidies could reduce solo driving to work by 20 percent, reduce automobile travel to work by 76 billion

Case studies and a statistical model suggest that offering employees the optlon to cash out their parl;ing
subsidies could reduce solo driving to work by 20 percent, reduce automobile travel to work by 76 billion
miles per year, save 4.5 billion gallons of gasoline per year, ellminate 40 million metric tons of
CO:z emissions per year, and increase tax revenues by $1.2 billion per year. These objectives
would be accomplished by offering commuters the.option to take taxable

cash in lieu of a free parking space. >

Donald C. Slmup is a professor in the Gra([ual‘e School ofArc/n'tecfure and Urban P}mming,
Unfversity of California, Los Angeles, CA 90024,
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TABLE 1

Employer-Pdid
Parking Stimulates
Sole Driving to Work

\

Employer-Paid Parking Encourages Solo Driving

Employer-paid parking is a matching grant: employers offer to pay the cost of park-
ing if employees are willing to pay all the other costs of driving to work. Evidence from a
variety of sources, including the 1990 Nationwide Personal Transportation Survey, shows
that at least ninety percent of American commuters who drive to work pay nothing to park.

How strongly does employer-paid parking encourage solo driving to work? For the
50,000 solo drivers who receive employer-paid parking in downtown Los‘Ange]es, the aver-
age parking subsidy is equivalent to 11 cents per mile driven. Their average parking sub-
sidy is 16 times greater than the federal gasoline tax they pay for their commute trip. Thus,
even an improbably huge increase in the gasoline tax would discourage fewer solo com-
mute trips than free parking now encourages. Finally the average subsidy for commuter
parking in downtown Los Angeles is almost 50 percent greater than the total cost of gaso-
line for the average commute trip. An employer’s offer of free gasoline for all employees
who drive to work would be recognized as an environmental outrage, yet employer-paid
parking is a much stronger financial incentive to drive to work.

Table 1 summarizes the results of well-documented case studies of how employer-
paid parking stimulates solo driving to work. On average, employer-paid parking shifts 27
percent of all commuters into solo driving from other modes and stimulates 19 more cars
to be driven to work for every 100 employees. Among solo drivers whose employers offer
free parking, 41 percent drive solo only because their employers pay for the parking.

A survey of 5,000 commuters and their employers in downtown Los Angeles shows
that employers spend $4.10 on parking subsidies for every S1 employees save on the total
cost of parking and driving. This surprising disproportion between the large amount that
employers pay for parking and the small amount that employees save on the total cost of
parking and driving occurs because employer-paid parking so strongly stimulates spend-
ing on both parking end driving: the stimulus to parking demand inflates what employers
must pay for parking, and the stimulus to solo driving diminishes what employees save
on their total cost of parking and driving. On average, employer-paid parking stimulates
a 33 percent increase in vchicle miles traveled to work per employee per year.

" 5010 DRIVER MODE SHAR]

50LO DRIVER MODE SHARE .

Stimulated ) Silmulated Price

DRIVER EMPLOYER Increase In DRIVER EMPLOYER Increase In Elastidty

CASE STUDY LOCATION Pays for Parking Pays for Parking Solo Share Pays for Parking Pays for Parking Auto Trips of Demand
Mid-Wilshire, Los Angeles 8% 42% +34% 30 48 +18 -0,23
) Warner Center, Los Angeles 46% 90% +44% 64 22 ' +28 - -0.18
g Cenfury City, Los Angeles 75% 92% +17% 80 94 +14 -0.08
Clvic Center, Los Angeles 40% 12% +32% 50 78 +28 -0.22
Downtown Ottawa, Canada 28% 5% +1% 32 39 +7 -0.10




The Internal Revenue Code Encourages Employer-Paid Parking

The Internal Revenue Code classifies an employer’s payment for an employee’s park-
ing as a tax-exempt fringe benefit for the employee. But if the employee pays for parking
at work, the Code does not allow the employee to deduct the parking charge as a work-
related expense. Therefore, to take advantage of the tax-exemption for commuter park-
ing, the employer must pay for the employee’s parking. The Code exempts employer-paid
parking from more than just the Federal income tax. The exemption is automatically
extended to Social Security taxes, state income taxes, unemployment insurance taxes, and
all other payroll taxes. When these related exemptions are taken into account, $1 of employ-
er-paid parking is worth more than $2 in taxable cash wage income for many employees.
Therefore, the Code’s peculiar asymmetrical tax exemption for employer-paid (but not for
employee-paid) parking is a clear and strong financial incentive that has inadvertently shift-
ed the responsibility for paying for almost all commuter parking entirely from the employ-
ee to the employer, and has thus reduced the employee’s parking cost to zero.

No other fringe benefit is tax-exempt when paid for by the employer but taxable when
paid for by the employee. Thus, the tax exemption for employer-paid parking subsidies is
a unique, deliberate, and specially targeted tax subsidy that has the unfortunate, unin-
tended, and largely unnoticed effect of stimulating a huge increase in the number of com-
muters who drive to work alone.

Cashing Out Employer-Paid Parking

Ridesharing and mass transit advocates have argued for years to end this tax bias
because it aggravates traffic congestion and air pollution, and stimulates gasoline con-
sumption. But eliminating a tax exemption that benefits so many workers—at all income
levels—is politically difficult. Thus, it seems quixotic to try to eliminate the special tax
exemption for employer-paid parking, no matter how much harm it does.

Given the general popularity of employer-paid parking subsidies, a long step in the right
direction would be to amend the Internal Revenue Code’s definition of tax-exempt “quali-
fied parking,” as follows:

QUALIFIED PARKING— The term “qualified parking” means parking provided to an
employee on or near the business premises of the employer ... if the employer offers the
employee the option to receive, in liew of the parking, the fair market value of the parking,
either as a taxable cash commute allowance or as a mass transit or ridesharing subsidy.

The text in roman type is the existing definition of tax-exempt “qualified parking” in
Paragraph (5) of Section 132(f) of the Internal Revenue Code, and the italic text is the pro-
posed amendment.
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The text in roman type is the existing definition of tax-exempt “qualified parking” in
Paragraph (5) of Section 132(f) of the Internal Revenue Code, and the italic text is the pro-
posed amendment.

This amendment retains the popular tax exemption for employer-paid parking but
would require that employers offer their employees the option of cash or a mass transit
or ridesharing subsidy in lieu of the tax-exempt parking. The proposal has several impor-
tant advantages:

1. Free Parking Wil Have an Opportunijty Cost. When commuters are offered the
choice between free parking or nothing, the parking has no opportunity cost and is there-
fore over-used. But asking commuters to choose between a free parking space or its cash
value makes it clear that parking has a cost, which is the cash not taken. The new >
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“price” for taking the “free” parking would increase the perceived cost of solo driving

to work.

2. Cashing Out Will Benefit Employees. Offering employees the option to cash out
employer-paid parking subsidies avoids the seemingly intractable problem that voters
don't like new taxes and motorists don’t like to pay for parking they used to get free.
Employers could continue to offer tax-exempt parking subsidies, so long as they broad-
ened the offer. Cashing out adds a new alternative to the typical take-it-or-leave-it choice

between a parking subsidy or nothing.

3. Cashing Out Will Cost Employers Llttle or Nothing. Compared to other solu-
tions to the employer-paid parking problem, the cash-option requirementis least intrusive
in the employer’s decisions about employee compensation. The requirement is only that
if an employer offers to subsidize commuting expenses, use of the subsidy cannot be con-
fined to parking (and thus driving to work). The only added cost for an employer would
occur in the unusual case of current ridesharers who are now offered the choice between
free parking or nothing and yet do not take the parking. These current ridesharers would
have to be offered the cash value of the parking subsidies they have not taken. But there
can be only a very small percentage of employees who are now offered a parking subsidy
but do not take it. The 1990 Nationwide Personal Transportation Survey found that 91
percent of the American work force commutes to work by car. And one reason that many
of the remaining 9 percent do not commute by car is probably that Lhey are among the
few employees who are not offered employer-paid parking (and who therefore would not
have to be offered the in-lieu cash). Of those very few who are now offered free parking
but do not take it, some are already offered an alternative ridesharing subsidy (such as a
hus pass), and for these employees the employer’s cost of the cash option would be the
only difference (if any) between the cash option and the cost of the existing rideshare sub-
sidy. Thus, the employers’ added cost of offe'ring cash in lieu of parking subsidies would

have to be inconsequential.

4. Cashing Out Will Especially Benefit Low-Income and Disabled Employees.
Because they are in the lowest tax brackets, the lowest paid workers would gain the most
after-tax cash from a taxable tax allowance. Also, the cash allowance would be larger in
proportion to a lower income, so the cash option would clearly improve the relative well-

being of the lowest paid workers. Disabled employees and others who cannot drive a car

will alan hanafit feam tha antinn tarhanes rach in lien of a narlrine sithaid
after-tax cash from a taxable tax allowance. so0, the cash allowance would be larger in

proportion to a lower income, so the cash option would clearly improve the relative well-
being of the lowest paid workers. Disabled employees and others who cannot drive a car
will also benefit from the option to choose cash in lieu of a parking subsidy.

5. Cashing Out WIll Strengthen Central Business Districts. Employer-paid park-
ing simply equalizes the cost of parking between downtown and suburban work sites
(by making it free in both places) and does nothing to make downtown superior to a sub-
urban location, Because downtown employers must pay more than suburbhan employers

. to provide employee parking, however, downtown employers could offer more cash in lieu

of a parking space without any increase in their cost. This higher cash option for down-
town employees would make downtown work sites relatively more attractive than sub-
urban work sites, at least for those who rideshare. Downtown employees could more eas-
ily take advantage of the cash option by shifting to mass transit. Also, because a high den-



sity of employment implies a high density
of potential fellow carpoolers, downtown
employees could more easily shift to car-
pools. Finally, parking spaces vacated by
new carpoolerswould be aboon to visitors,
including shoppers, business clients, and
tourists.

6. Cashing Out Will Yield a Tax Revenue
Windfall. In making the choice between
a parking subsidy or its cash value, com-
muters would have Lo consider that the
cash is taxable, while the parking subsidy
is not. When a commuter does voluntarily
choose taxable cash rather than a tax-
exempt parking subsidy, federal and state
income tax revenues increase. With very
conservative assumptions, I have estimat-
ed that offering employees the option to
cash out employer-paid parking subsidies
would increase federal and state tax rev-
enues by at least $1.2 billion a year. This
increase in tax payments does not result
from an increase in tax rates, or from tax-
ation of previously tax-exempt parking
subsidies. Rather, it results from voluntary
action: cashing out an inefficient in-kind
~parking subsidy that costs the employer
more to provide than the employee thinks
it is worth. Put most simply, cashing out
an inefficient parking subsidy converts
economic waste into increased tax rev-
enue and increased employee welfare, at
no extra cost to the employer. This tax rev-
enue windfallis an additional benefitabove
and beyond Ehe reduc\"ﬁons in air pollution,
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no extra cost to the employer. This tax rey-
enue windfall is an additional benefitabove
and beyond the reductions in air pollution,
traffic congestion, and energy use.

The Results of Cashing OQut
Employer-Paid Parking

Table 2 shows estimates of how offer-
ing the option to cash out parking subsi-
dies would affect commuters’ travel
behavior, A mode-choice model was esti-
mated with data from a survey of 5,000
commuters and their employers in down-

that offering the option of a taxable cash
travel allowance to employees who now
park free in downtown Los Angeles would
reduce their solo share from the current
69 percent to b5 percent. This mode shift
would reduce automobile commuting by
847 VMT per commuter per year and
would reduce gas consumption for auto-
mobile commuting by 50 gallons per com-
muter per year.

Althoughit'srisky to extrapolate from
one city to the rest of the country, we can
Hlustrate the implications of what hasbeen
found in Los Angeles. Approximately 90
million commuters park free at work in the
United States. If all these commuters
respond to the cash option as has been esti-
mated for Los Angeles, automobile use for
commuting would decrease by 76 billion
VMT a year, and gasoline consumption
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mated for Los Angeles, automobile use for
commuting would decrease by 76 billion
VMT a year, and gasoline consumption
would decrease by 4.5 billion gallons a
year. Obviously, these estimates can sug-
gestonly general magnitudes and must be
viewed cautiously.

Experience of Firms That Offer
Their Employees the Cash Option

A survey of the few firms that already
offer employees the cash option shows that
it is simple and cheap to administer, >

Solo Driver Share 48% 55% 69% -14%
Vshicle Miles Traveled 18.1 20.2 24.1 -3.9
{per Employoe per Day)
Vohicle Miles Traveled 3,919 4,383 5,230 -847
{per Employee per Yeor)

| Gasollne Consumed 231 258 308 -50
(Gallans per Employee per Year)

A
town Los Angeles. The model suggests

TABLE 2

Commuters' Responses to the
Cash Option for Travel to the
Los Angeles Central Business District

T,




particularly in comparison with other ridesharing incentives employers offer. A detailed
case study shows how one firm was able to offer all its employees the option to cash out
their parking subsidies without increasing the firm’s total cost of subsidizing:

California's\New Parking Cash-Out Legislaticn
The Federal Internal Revenue Code creates a strong incentive for employers to pay
for their employees’ parking and thus a strong incentive for commuters to drive to work
alone. States and localities are then left with the enormous problem of devising policies
to deal with the resulting traffic congestion and air pollution. The State of California has
recently cnacted legislation (AB 2109) that directly addresses the problems caused by
employer-paid parking and that serves as a model of how the Federal government could
address the same problems, Briefly, the new California cash-out legislation requires
employers of 50 or more persons who provide a parking subsidy to employees to:
provide a cash allowance fo an employee equivalent to the parking subsidy that the
employér would otherwise pay to provide the employee with a parking space.“Parking
subsidy” means the difference between the out-of-pocket amount paid by an employer on
a regular basts in ovder to secure the availability of an employee parking space not owned
by the employer and the price, if any, charged to an employee for the use of that space.
Note that the employer must offer an employee the option to take cash in lieu of a
parking subsidy only if the employer makes an explicit cash payment to a third party to
subsidize the employee's parking. Therefore the employer clearly saves the cash paid for
the parking subsidy if the employee takes the cash allowance instead. The employer’s
avoided parking subsidy directly funds, dollar for dollar, the employee's cash allowance,
so there is #0 net cost for the employer when an employee forgoes the parking and takes
the cash. The employer must offer the cash allowance only to each employee who is offered
a parking subsidy. And each employee’s cash allowance is equal to the parking subsidy
offered to that employee, so if some employees are offered smaller parking subsidies than
other 'employees, their required cash allowance would also be smaller. Thus, the law is
tightly written to avoid imposing a net cost on employers.
The California cash-out legislation also reduces the burden of parking requirements
on new development by mandating that:
The city or county in which a commercial development will implement a parking cash-
out program...shall grant to that development an appropriate reduction in the parking
requirements otherwise in effect for new commercial development.
Data derived from case studies and from a statistical model were used to estimate that
A L s A UV pimesit A Gy o Fiste Fodnerion in the parking
requirements otherwise in effect for new commercial development.
Data derived from case studies and from a statistical model were used to estimate that
cashing out employer-paid parking would reduce parking requirements for new develop-
ment by at least 17 percent.

Implications for Federal Action

California's cash-out legislation shows that it is feasible to require that employers
who pay for parking if an employee drives to work must offer to pay the same amount
if the employee rideshares to work. Some employers will undoubtedly encounter prob-
lems in adjusting to the cash-out requirement, but the new legislation will merely
expose, not create, most of these problems. The real challenge for many employers
will be to abandon the outdated notion that the best way to help employees get to work
is to pay for their parking.



California’s experience suggests that, at the Federal level, it is sensible to proceed
cautiously, beginning first with the réquirement to offer cash in lieu of a parking subsidy
only in the clearest “win-win” case where the employer pays out-of-pocket cash to a third
party to subsidize employee parking. Later, after employers have been given sufficient
advance notice to adjust to the emergence of a parking market where spaces are allocat-
ed by prices rather than by subsidies, the cash-out requirement could be extended to all
employer-paid parking. To repeat, however, the proposed cash-out requirement does not
prohibit, tax, or discourage any employer-paid parking subsidy. Rather, the proposal is
simply that an employer who offers to pay for an employee’s parking if the employee drives
to work must also offer to pay the same amount if the employee rideshares to work,

Because cash is taxable and a parking subsidy is tax-exempt, offering employees the
option to cash out parking subsidies will reduce solo driving to work by less than would
ending parking subsidies altogether. However, the research on commuters in Los Angeles
suggests that the taxable nature of cash does not seriously diminish its attractiveness.
Requiring employers to offer employees the option to cash out their parking subsidies will
reduce traffic congestion, improve air quality, conserve gasoline, enhance employee wel-
fare without adding to employers’ costs, and increase tax revenue without increasing tax
rates. All these benefits will derive simply from subsidizing people, not parking. «

Donald Shoup, Cashing Qut Employer-Paid
Parking, Publlcation No. FTA-CA-1 1-0035-92-1,
Washington, D.C.: U.S. Department of
Transportation, 1992. (This Is the full 155-
page report of the material summarized in
this article. To request a free copy, wrlte to
Offlce of Technical Asslstance and Safety,
Fedaeral Transit Administration, U.S.
Department of Transportatlon; 400 Seventh
St., S.W., WashlIngton, D.C. 20590.)
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CONGESTION
PRICING:
NEW LIFE FOR

AN OLD IDEA 7

BY KENNETH A. SMALL

Kenneth A. Small is professor of cconomics,

University of California, Irvine, CA 92717.

Driven by problems of traffic congestion, U.S. policy toward urban highways has
lurched over several decades from highway building to high-occupancy-vehicle lanes to
travel demand management. Yet congestion has worsened, and there is scant evidence
that these policies have had any appreciable effect on it. As financial straits tighten, poli-
cy analysts are looking for new solutions.

Meanwhile, economists have been polishing up a long-standing proposal known as
congestion pricing. Under this policy, drivers would have to pay a very high fee for dri-
ving on the most popular roads during peak hours. We already expect to pay top price for
long-distance phone calls during business hours, and many of us wait for discounts at
night, But can the same concept work for highways?

Economists, policy analysts, transportation planners, and politicians in Europe and

‘Asia, as well as in the United States, are warming up to the idea. Singapore’s remains the

outstanding peak-hour pricing scheme, in effect since 1975. On a smaller scale, France
began last year to apply congestion pricing to Sunday traffic on the Al motorway into Paris.
Britain has embarked on a third and massive study for London. In Hong Kong, Norway,
Sweden, the Netherlands, and Cambridge, England, politicians have nearly (but not quite)
signed off on trials. In South America, the government of Chile is seriously considering it.

In the United States, the 1991 highway reauthorization bill provided $150 million for
up to five demonstration projects of congestion pricing; applications for projects in sixteen
different locations have been received by the Federal Highway Administration. Separately,
two private consortia are planning to use congestion pricing on California highway pro-
jects recently approved under Assembly Bill 680. One of these, scheduled for construc-
tion this year, is a four-lane road in the median of the existing Riverside Freeway south-
east of Los Angeles (see Fielding’s article on p.22). This highway will be open only to cars
with electronic tags that permit nonstop payment. The charge for the entire 10-mile stretch
is likely to vary in fine increments from an off-peak rate of 50 cents to a peak rate of $2.50,
with free or discounted passage for carpools.

. Why the sudden interest? Are the formidable barriers to public acceptance about to
be overcome? What would congestion pricing accomplish, and how would various seg-
ments of the urban population be affected? Answering these questions points to the caus-
es of congestion and to the reasons various other policies cannot succeed.

THE FAILURES OF CONGESTION POLICY

Congestion occurs when there is an imbalance between the supply of highway capac-
ity and the demand for highway travel. Most suggested remedies attempt to reduce this
imbalance by either increasing supply or reducing demand. Among those aimed at sup-

Congestion occurs when there is an imbalance between the supply of highway capac-
ity and the demand for highway travel. Most suggested remedies attempt to reduce this
imbalance by either increasing supply or reducing demand. Among those aimed at sup-
ply are the construction or widening of highways, improved signal timing, and (in the
future) electronic sensors to allow closer vehicle spacings. These policies are costly in
public .outlays. Among policies aimed at demand are parking controls, ridesharing pro-
motion, mass transit, employer-based commuting requirements, staggered work hours,
telecommuting, and measures to reduce jobs-housing imbalance. These tend to be costly
in behavioral compliance. _

Even when such policies successfully add to capacity or change behavior, they do not
necessarily eliminate severe congestion. That's because the newly uncongested highways
inspire people to use them even more. Respectable people who used to shun anti-social
activities like driving to work alone find reasons to join the immoral majority. >




New workers, people who just moved, yuppies with new families—all sorts of peoplé it
changed circumstances—find, in greater numbers than before, that solo driving during
peak hours is just what they need to juggle their complex lives. ‘

This perverse reaction is not accidental. It arises because the current equilibrium i1
any large congested city is maintained by an unholy but remarkably stable balance
Congestion itself deters many people from traveling when and where they would other
wise prefer— on busy streets and highways during peak hours. This reservoir of potentia
peak-period drivers is a sort of reserve army of the unfulfilled, more prosaically known a:
latent demand. As soon as additional road space appears because of a policy “success,” i
is appropriated by someone who previously was part of that latent demand.

This is not to say that conventional congestion policy has no value. On the contrary
fulfilling the desires of latent demanders for more convenient travel is a genuine and impor
tant benefit, But the policy does nof eliminate congestion, or even reduce it much, in thost
situations where substantial latent demand has built up. At best it may reduce the dura
tion of congestion, since one component of latent demand is people traveling just outside
the peak period who would rather travel during it.

THE ROLE OF CONGESTION PRICING

Congestion pricing is an alternative policy which breaks this cycle by using money—
instead of congestion delay—to ration scarce capécity. Not only does this continue to dete
the latent demanders, but it also allows the cost of the deterrence—tolls paid—to be res
urrected in other, socially useful, forms. Time spent in congestion delay is lost forever
But tolls paid by travelers are revenue to some public or private organization: revenue tha
can be spent on something useful, or just substituted for some other revenue source. The
real resources expended in a congestion-pricing scheme are limited to toll-collection costs
and with today’s technology, these are minimal. -

Cougestion pricing differs from other demand-side policies by addressing its incen
tives to all highway users, not just a fraction of them. For example, parking charges dete
trips destined to an area but do not affect through trips; mass transit entices those wel
served by it but not those who could more easily carpool or travel off peak.

For a policy properly to be called congestion pricing, it must be carefully targeted a
congestion. Two characteristics are therefore necessary. First, the toll charged must var
significantly by time of day, so that off-peak travel is not discouraged. Second, the rush
hour toll must be high enough to make serious inroads intolpeak demand, enough t
reduce congestion significantly. This is not as hard as it might seem because people ma;

Anmnidae a naemhae nlfnvnativean manl havie duivine an iMlaoteatad b thg vosiabr o
51gmﬁcant1y by tlme of day, so that off-peak travel is not dlSCOLll aged. Second, the rush

hour toll must be high enough to make serious inroads into peak demand, enough t
reduce congestion significantly. This is not as hard as it might seem because people ma:
consider a number of alternatives to peak-hour driving, as illustrated by the variety o
demand-side policies attempting to get people to change their commuting patterns
Congestion pricing promotes all alternatives to peak-hour driving, but leaves it to the use
to decide which is best (assuming, of course, that suppliers are allowed to add or expan
the necessary services).

Congestion pricing is therefore just one of a broader array of policies, known as roa:
pricing, which use fees to influence travel behavior. Examples are conventional roar
tolls, fuel taxes, and parking fees. Indeed, congestion pricing cah be viewed as a varian
of conventional road tolls, butits purpose is fundamentally different: it is aimed primaril;



at peak-hour congestion relief, not infrastructure finance or environmental protection. It

is important to keep these goals distinct because, even though certain policies may work
in the same direction for all three goals, a single policy cannot be expected to achieve all
of them satisfactorily.

POLITICAL FEASIBILITY: THE INFRASTRUCTURE CONNECTION

Congestion pricing is a politician’s nightmare. Charging people for what was free is
no more popular in the United States than in Russia, and the efficiency rationale for con-
gestion pricing in Los Angeles is no more obvious than that for raising the price of sugar
in St, Petersburg. So why does congestion pricing seem to have new life as a policy option?

Severalfactors combine to give currency to the unthinkable. Technology now enables
toll collection to be non-intrusive and easy for the traveler, With toll roads already seen as
needed for financial viability, this technology invites taking the next step and fine-tuning
the tolls for purposes of demand management and revenue enhancement. Perliaps most
important, the failure of current policies to relieve congestion gives new allure to more
drastic options.

However, the current interest in congestion pricing emerged in the market-oriented
Bush administration. After all, the concept’s greatest appeal is to high-income people who
greatly value their time. How should it be viewed in the context of a more populist eco-

nomiﬁs%%%g?,?me current interest 1n congestion pricing emerged in the market-oriented
Bush administration. After all, the concept’s greatest appeal is to high-income people who
greatly value their time. How should it be viewed in the context of a more populist eco-
nomic agenda?

The answer may be found in one of the few areas of consenstis across the political
spectrum: the need for infrastructure improvements, At present, this need seems in direct
conflict with budgetary imperatives. Congestion pricing offers a surprising resolution to
this dilemma. Not only does it raise revenue, it also reduces one of the most expensive
infrastructure needs: expanded highway capacity. By reducing peak demand, it would
enable highway planners to scale back their proposals, creating financial, land-use, and
environmental benefits in the process. >




ANNUAL
PROGRAM AMOUNT
(S MILLIONS)
REIMBURSEMENTS TO TRAVELERS
1~ Employee Commuting Allowance
{$10/mo.) 695
2- Fuel Tax Reduciion
(5 cents /gal.) 350
GENERAL TAX REDUCTIONS
3-Sales Tax Reduction
(1/2 of Transportation Surcharge) 525
4- Property Tax Rebate
{Eliminate Local Highway Subsidy) 465
NEW TRANSPORTATION SERVICES
5- Highway improvements 315,
6- Transht fmprovements 310
7- Transportation Services In Business Centers 320
TOTAL {Net Revenuve} 2,980
Collection Costs 140
TOTAL (Gross Revenue) 3,120

TABLE 1

Source:

Authar’s estimates, based in part on datu from the
U.S. Federal Highway Administration, California

Department of Transportation, and Californin State

Board of Equalization.
For details sae Small, 1993.

Board of Equalization.
For details sae Small, 1993.

For example, an eight-lane freeway proposed to relieve suburban congestion might
be found to require only six Janes if it were priced at peak hours. If other highways were
priced also, thereby cutting peak traffic throughout the region, perhaps four new lanes
would do. In this way, each dollar spent on infrastructure accomplishes more in terms o3
providing accessibility. Meanwhile the revenues can be funneled back to citizens in the
form of tax relief or publicly supported expenditures.

No one should underestimate the political difficulties in accomplishing such a trans
formation of transportation policy. For the immediate future, the most we can hope for is
aggressive pursuit of demonstration projects that provide lessons on both implementatior
and on public acceptance, ‘

In the longer run, however, technology will drive policy and make some form of con
gestion pricing almost a certainty. Electronic road pricing has been thoroughly tested ir
Hong Kong and is now used on many toll roads in the United States and elsewhere, Tol
authorities in New York, New Jersey, and Pennsylvania have agreed to develop commor
technology for electronic toll collection, which will result in millions of cars being equippec
with devices that simplify toll payments. From there, it's an easy technical step to collec
tolls differentiated by time of day.

Inevitably, the potential of time-varying tolls to increase revenues and reduce infra
structure requirements will lead to experimentation. Consider just the revenue potential
Suppose a toll road is proposed parallel to a congested free road, but construction financ
ing is questionable. With a constant all-day toll rate, setting the rate too high could cause
most off-peak traffic to use the parallel road, making it impossible to raise enough revenue
But if the toll can be differentiated, the rate during peak hours can be adjusted so as t«
limit traffic just enough to maintain a time advantage over the congested free road, while
still bringing in plenty of revenue. At the same time, off-peak tolls can be kept lower sc
that patronage is maintained and some supplementary revenue brought in.

DISTRIBUTIONAL EFFECTS: IS IT FAIR?

Congestion pricing could have significant effects on the distribution of real incomes
The complexity of the induced shifts in labor, housing, and land markets makes them dif
ficult to predict. Nevertheless, the direct effects would be relatively unfavorable to low
income people. Low-income people use roads almost as much as wealthier people, bu
they cannot as readily spare the money to save time, This anticipated result is a significan
political barrier to enactment as well as a problem to be addressed in designing a policy.

The full distributional effects, however, can be judged only by looking at outcome:
of the entire  program, including how revenues are spent. If revenues are spent mainly o1

{ICy Lalniut ALY SPE1 G LICILUGLUY WU 00 LLLLIC, (b 3k9 1A AL £ GO 45 th DAE I AT eeL
political barrier to enactment as well as a problem to be addressed in designing a policy.

The full distributional effects, however, can be judged only by looking at outcome:
of the entire program, including how revenues are spent. If revenues are spent mainly o1
services for affluent suburbs, the netresult would surely be regressive; but if they are redi
rected so as to help lower-income people, for example by fuel-tax relief or improving inne:
cities, the package could well be neutral or even slightly progressive in its impact. Mort
generally, revenues can be used to offset the adverse effects.on a number of groups sucl
as commuters or inner-city business owners. .

A plan for using the revenues, then, is an integral and critical component of any con
gestion pricing proposal. Designing such a plan to meet distributional goals, either acros:
or within income groups, presents political and analytical challenges, but these ar
amenable to analysis. Elsewhere I have suggested a seven-part allocation scheme for th
revenues projected from a hypothetical region-wide policy of congestion pricing for the



greater Los Angeles area. The policy is that proposed jointly by the Environmental Defense
Fund and the Regional Institute of Southern California, and it could raise an astounding
83 billion per year by charging an average of 15 cents per mile at the busiest times and
places. Under my proposal, two-thirds of this revenue would be returned in direct mone-
tary payments (commuting allowances and property-tax rebates) or tax reductions (fuel
and sales tax). The rest would be used to improve mass transit and build infrastructure,
Specific numbers are provided in Table 1. It seems possible to target the revenues at var-
ious classes of people in such a way that the majority of those disadvantaged by the fees
end up receiving equal or greater benefits in return.

CONCLUSION

What, then, is the role of congestion pricing in our future? Coupled with intelligent
and understandable programs for using revenues, congestion pricing shows great promise
as part of a comprehensive strategy toward urban transportation. Alone among proposed
policies, it can bring about dramatic reductions in the severity of congestion while leav-
ing individuals great flexibility in responding to its incentives. At the same tiime, it raises
money instead of spending it. This creates the opportunity to ease fiscal constraints on
federal, state, and local governments while providing significant benefits through com-
muting allowances, tax reductions, highway and other infrastructure investments, and
improvements to mass transit services.

It is encouraging that various levels of government are taking the first tentative steps
toward giving the concept a trial. If carried out in good faith, the resulting demonstrations

should point the way toward genuine alleviation of some urban transportation problems. «
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rivate Toll 1 in America—

The First Time Around

BY DANIEL B. KLEIN

The notlon of private highways, which must have seemed fantastic to Americans

just a few years ago, was commonplace to our great-great-grandparents. Built in the 1790s in the

growing Republic, the first toll roads stimulated commerce, settlement, and population. Fiscal constraints and
insufficient administrative manpower led communities to search outside the public sector for help. Buring the
18th century more than 2,000 private companies financed, built, and operated toll roads. A glimpse at
our history may provide a useful perspective on today's budding toll-road movement.
Private road companies in the 19th century answered an urgent community need,
where the government qouldn't, and they did it with creativity and motivation. The investment impetus
and indirect benefits animated merchants, farmers, and landowners to support toll roads. At times when

government regulations limited the roads’ profitability, local boosterism and the participatory ethic

and indirect benefits animated merchants, farmers, and landowners to support toll roads. At times when
government regulations limited the roads’ profitability, local boosterism and the participatory ethic

encouraged community members to keep investing. The acuity of private initiative established

5

toll roads from the Atlantic to the Pacific Ocean. >

Daniel B. Klein is assistant professor of economics, University of California, Irvine, CA 92717.
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TABLE 1

Turnpike Incorporation,
1792-1845

Source:
Klein and Fielding, “Private Toll Rouds:
Learning from the 19th Century.”

STATE 17921800 180140 181D 18210

% PA 5 39 101 59 10 37 342

« These stotes subsidized the turnpike companies.

The Turnpike Heyday, 1800-1825

Once the Commonwealth of Pennsylvania chartered a private company in 1792 t
build a road connecting Philadelphia and Lancaster, rival states were stimulated to try sin
ilar projects. Private initiative was then the only effective means of providing new higt
ways because state and county resources were scarce, and town resources were meagel
In an age before the canal and railroad, legislators were willing to try anything to get som
means of transport constructed.

The turnpikes were financed by private stock subscription and set up to pay dividends
With a surface of gravel and earth, the roads were usually 15 to 40 miles long, costin;
$2,000 per mile to build. Such massive undertakings relied on widespread investment sug
port from each community. Some travelers objected to the idea of paying tolls, particularl;
to a corporate monopoly. Legislators, often suspicious of corporate motives, wrote exter,
sive restrictions into company charters, which specified conditions for construction, main
tenance, toll rates, and toll collection. But despite the restraints many roads got built ant
rapidly. (See Table 1.)

However, the turnpike movement had its problems. About a third of the charterec
companies failed to construct any roads, and many turnpikes that were completed paic

rapidly. (See- Table 1.)
However, the turnpike movement had its problems. About a third of the charterec

companies failed to construct any roads, and many turnpikes that were completed paic
very small dividends or none at all. Toll evasion was rampant, as people Jearned to g
around the tollgates, a practice known as “shunpiking.” In many cases, roads were buil
in advance of settlement, where travel demand was low. Furthermore, legal restrictions
hampered the turnpikes’ abilities to turn a profit. Toll rates were set by law; generous tol
exemptions were granted to local travelers; tollgates were separated by great distances
and countermeasures to shunpiking were denied legislative approval.

But unprofitability did not necessarily mean unfruitfulness, Even an unprofitable turn:
pike improved transportation for the community, stimulating commerce, raising land val:
ues, and aiding in the race for expansion. So community leaders sought ways to secure
subscription to turnpike stock despite the sad prospects for dividends. They resorted to ¢



fascinating array oftactics to boost the turnpike cause. They applied social pressure through
newspaper appeals, town meetings, door-to-door solicitations, and correspondence. In the
early Republic, American communities had to rely on volunteers for a great many services,
and, as Alexis de Tocqueville so elegantly described it, they were effective in using local
participation, rather than governmentpower, to provide many essential services. The result-
ing turnpike construction in New York is shown in Figure 1.

Canals, Railroads, and Spur Turnpikes, 1826-1845

In the late 1820s, canals began taking business away from the major turnpikes.
Railroads joined in a bit later. Between 1825 and 1845 existing turnpike mileage dropped
considerably. However, the canals and railroads changed the patterns of trade and devel-
opment, and they stimulated new demands for shorter toll roads that would serve as feed-
ers. Table 1 shows that turnpike activity by no means ceased with the advent of canals

and rails.

Plank Road Fever, 1847-i853

High hopes for a new kind of short feeder road attached to the idea of plank roads.
Organized like turnpikes, the new roads were surfaced with wooden planks, which
promised a smooth, inexpensive alternative to the rivers of mud that turnpikes sometimes
resembled. In the late 1840s and early 1850s, more than one thousand plank roads were
constructed nationwide. (See Table 2.)

For this new burst of toll-road chartering, a high percentage were successfully con-
structed (perhaps 80 percent) and always strictly with private funds. Figure 2 shows the
plank road system in New York in mid-century. Compared to the turnpike system of the
previous generation, the plank road system shows a nodal structure, >
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NEW YORK

PENNSYLVANIA

OHIO ..ot

MICHIGAN

HLINOIS

NORTH CAROLINA....................:..........,..54

MISSOURI ....cooiiniiiiii 49

NEW JERSEY....ooviiiii 25

GEORGIA .........oooiiiiii 16

IOWA 14

VERMONT ... 14

MARYEAND ..o 13

CONNECTICUT. ..o 7

MASSACHUSETTS ....oovvniiiiiiii e 1

RHODE ISLAND, MAINE.............oooiiiis 0
A

TABLE 2

Plank Read Incorporaiion by State
(almost entirely between 1847-1852)

Notes: The figure for Ohlo is through 1851; Pennsylvonio,
New Jersey, and Maryland are through 1857, Few Plank
roods were incorporoted after 1857.

Soureer Klein and Majarwski, “Promoters und

Investors In Antebellum America: The Spread of Plank
Road Fever.”

<

FIGURE 1

Turnpikes of New York (as of 1830)
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FIGURE 2

Plank Roads of New York
1845-1860
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Civil engineers and enthusiasts predicted that plank roads would last eight years
before needing to be resurfaced. But, to the chagrin of everyone, the planks wore out twice
as fast as the experts had predicted—usually within four years. The movement ended as
suddenly as it began. Most plank road companies folded, while many converted their oper-
ations to turnpikes surfaced with gravel.

Toll Roads in the Far West, 1850-1890

The toll-road idea endured to the end of the century, and it traversed the country.
When miners struck gold, silver, copper, and other minerals in the West, hordes of new-
comers rushed there, and with them came the means for their survival. Entrepreneurs
organized toll-road enterprises to serve the mining communities, and some got rich in the
process. More than 150 toll roads were constructed in California, more than 200 in areas
that would later become Colorado and Nevada,

is iencein C e notion that onvaramant muat aen
Homr.l.“‘}.l}fuef,p..e.r{,eﬁ S.IMEIES‘E@E Yg%%tl v%%?ed&‘ﬁtfﬁ%‘ct mmunities, and some got rich in the

process. More than 150 toll roads were constructed in California, more than 200 in areas
that would later become Colorado and Nevada,

"This experience in the Far West casts doubt on the notion that government must pro-
vide infrastructure as a precondition to economic development. Given favorable circum-
stances, it seems that private developers can generate infrastructure on their own, espe-
cially when they can prevent toll evasion, as they can today.



The Good Roads Movement and the End of the Toll Road,1890-1216

By the end of the 19th century, state and county governments had grown inresources
and capabilities. New governmental highway agencies began setting goals for centralized
highway management. It was the Progressive Era of administrative expertise and service.
The independent private toll road did not fit into the plan, and the hundreds that remained,
from Maine to California, were bought out or shut down. The words of a county board in
New York in 1906 are particularly telling:

the ownership and operation of this voad by a private corporation is contrary to public

semtiment in this county, and [the] cause of good roads, which has received so much
attention tn this state in vecent years, requires that this antiquated system should be abol-
ished.... That public opinion throughout the state is strongly in favor of the abolition of
toll roads is indicated by the fact that since the passage of the act of 1899, which permits
counties to acquire these roads, the boards of supervisors of most of the counties where
such roads have existed have availed themselves of its provisions and have practically
abolished the toll road.

At this time the federal government itself became interested in highway development,
while showing low regard for the private toll road. Although private toll roads proliferat-
ed in the 19th century, the Federal Aid Highway Act of 1916 barred the use of tolls on any
highways receiving federal money. Thus, anti-toll-road sentiment became national policy.

Toll Roads Rehabilitated

Privatization has come into increased favor, and many states have embarked on fran-
chising new highway facilities to private consortia, In 1992 Congress passed the Intermodal
Surface Transportation Efficiency Act ISTEA), which, according to Robert Poole of the
Reason Foundation “contains the most sweeping privatization provisions ever enacted by
Congress.” ISTEA reverses the 76-year policy against 10ll roads. Under this act, federal
funds can now go toward toll roads, including private toll roads, and states no longer have
to repay federal funds if a facility is privatized. America can again test the effectiveness of
private management of highways and the economic value of user charges.

With new electronic technologies of toll collection, toll roads may be more feasible
than before. And, with knowledge of our past, perhaps we can be encouraged to pian them
more effectively and thus to avoid old pitfalls, «
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INVESTIGATING
TOLL ROADS
IN CALIFORNIA

BY GORDON J. FIELDING

Californians are used to driving on highways for free, but today free driving also
means slow driving. Highway congestion is increasing in urbanized areas, and there’s not
enough money to both maintain and expand existing roads. To raise funds, as well as dis-
courage drive-alone travel, California legislators are now rediscovering the once-dreaded
toll road.

In 1987 the California legislature permitted a joint-powers authority to construct toll
roads in Orange County and connect them to the state highway system. Three years later,
the legislature passed the AB680 bill, authorizing California State Department of
Transportation (Caltrans) to test the feasibility of building four privately funded trans-
portation facilities. More recent encouragement has come from the 1991 Intermodal
Surface Transportation Efficiency Act (ISTEA), which abolished restraints against tolls
on interstate facilities and allowed federal agencies to support toll roads and to participate
in their financing. '

Orange County, just south of Los Angeles, was ready for these changes. With popu-
lation increasing by 25 percent, employment by 58 percent, number of autos by 30 per-
cent, and vehicle miles traveled by 50 percent between 1975 and 1985, roads were con-
gested during peak periods. However, county representatives were unable to convince
the State Highway Commission of its need for additional capacity, and only four miles of
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cent, and vehicle miles traveled by 50 percent between 1975 and 1985, roads were con-
gested during peak periods. However, county representatives were unable to convince
the State Highway Commission of its need for additional capacity, and only four miles of
new state highway were constructed between 1975 and 1985—an increase of only 2 per—k
cent, Needless to say, traffic became a hightmare, and toll roads were reluctantly proposed

" in 1986 as a solution. Now, five toll roads-three public and two private —are under con-

struction or being planned. (See Figure 1.)

The Transportation Corridor Agencies, three joint-powers authorities administered
as one unit, control the public projects: San Joaquin Hills Corridor, a 17.5-mile road from
Irvine to San Juan Capistrano; Foothill Corridor, a 30-mile freeway fromt San Clemente to

Gordon J. (Pete) Fie/c]ing is prafessm' uf social science,
Universily nf Ca/iform'a, Irvive, CA Q2717.



Tustin; and Eastern Corridor, a 23-mile
road linking the Foothill with Route 91 in
the Santa Ana Canyon. The total estimat-
ed cost of these three roads is $2.4 billion.
The Transportation Corridor Agencies are
intent on building the maximum number
of lanes to encourage development of sur-
rounding lands, regardless of the environ-
mental effects or their ability to repay con-
struction loans. As a result, the three pub-
lic roads have become highly politicized
and are now mired in squabbles that jeop-
ardize construction.

The two roads proposed by private
firms are: Route 57 Extension, an 11-mile
road that will be constructed as an elevat-
ed (viaduct) highway down the middle of
the seasonal Santa Ana River, and State
Route 91, a 10-mile road using the median
of an existing freeway along the Santa Ana
Canyon. Together, these two projects are
expected to cost $735 million. The two pri-
vate proposals will apply congestion pric-
ing both to reduce peak-period demand
and to increase revenue.,

THE EXPERIMENT AS OPPORTUNITY

All five toll roads in Orange County
will use automatic vehicle-identification
technology, automatic toll-collection
equipment, and changeable message
signs to guide traffic. They thus comprise
arare, quasi-experimental setting in which
transportation researchers can test some
new technologies and some currently pop-
ular ideas.

transportation researchers can test some
new technologies and some currently pop-
ular ideas.

Inresponse, agroup of usat UC-Irvine
intends to conduct a five-year study, mon-
itoring the actions of participating public
and private organizations, the behaviors of
travelers, and the workings of the highway
network. Among the topics we plan to
investigate are:

s travelers’ responses to pricing
« price-elasticities of demand .
o values of time for various groups

« effectiveness of traffic management
strategies for encouraging ridesharing

o degrees to which tolls are regressive

« capacity of private toll roads to compete
with free public roads

» users’ and nonusers’ opinions of high-
ways’ environmental consequences

« state procedures for awarding fran-
chises for private toll roads

« potential roles of toll roads in Intelligent
Vehicle Highway Systems (IVHS).

CASE IN POINT

Because the Route 91 toll road is
scheduled to open in 1996, we must begin
data gathering and behavioral analysis in
1993.

State Route 91 is the major link
between Orange and Riverside Counties,
California Private Transportation
Corporation (CPTC) is now authorized to
plan, construct, and operate for 35 years,
four lanes within the freeway median. >

" Oruange County Toll Roads
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The four median lanes will operate like
high-occupancy-vehicle (HOV) lanes. But
unlike the usual HOV facility, vehicles with
one or two occupants can enter only by pay-
ing tolls. Vehicles with three persons or
more will travel free at first and at a dis-
count later.

Route 91 now carries an average of
203,000 vehicles per day at the county
boundary. The forecast for 2010 is 370,000.
Drivers already battle severe congestion
five hours each day, and the “rush hour”
is expanding, as travelers shift to both
sides of the peak to avoid congestion,

Caltrans had planned HOV lanes for
the median. They had cleared the project
with environmental protection groups but
had insufficient money for construction.
Now, by using private funds, construction
can begin sooner. Meanwhile, the state
funds can be shifted to higher priority con-
struction along the I-5 corridor.

By making excess HOV lane capacity
available to toll-paying single- or double-
occupancy vehicles, CPTC estimates it will
recoup operating and maintenance costs,
as well as earn a 17 percent rate of return
on investment, An additional 6 percent
incentive return can be earned by increas-
ingvehicle occupancy during peak demand
periods by encouraging ridesharing and
transit riding. Revenue in excess of the
hase and incentive return will be paid to
the state as the owner of the facility.

Preliminary estimates indicate that
travelers would be willing to pay a $2.50

the state as the owner of the facility.

Preliminary estimates indicate that
travelers would be willing to pay a $2.50
toll during peak hours for the time saved
traveling 10miles. To encourage use of the
road during non-peak hours, discounts will
be offered then.

As demand increases, tolls will be
increased to prevent congestion in the
restricted lanes, The aim is to maintain
speed so that patrons save time compared
to users of the unrestricted lanes. Toll
charges are based on a value of the time

saved, estimated at $0.20 per minute for
peak-period commuters in single-occu-
pant vehicles.

Transportation economists have long
believed thathighertoll rates for peak peri-
od travel could influence travel behavior.
Route 91 offers an ideal opportunity to test
the validity of congestion pricing as the
unpriced alternative is only four feet away!

AN INVITATION

Al this stage, we are eager to receive
research design suggestions and supple-
ments from colleagues in otherplaces who
wish to take advantage of this unusual
research opportunity now emerging in
Orange County.

We believe it’s crucial to find out how
consumers respond to variable congestion
prices; who uses tolled lanes, when, why,
and for which trip purposes; what effects
tolls have on individuals’ accessibility; how
redistributive effects fall out on different
population groups; and what political
repercussions are generated and how they
play out in the long run.

Apart from the contributions these
studies might make to theory, we expect
the findings will prove immediately applic-
able. If these toll roads prove both prof
itable and beneficial, they may spur other
transportation agencies to sell the right to
use HOV facilities. We're therefore eager
to share our locational advantage, confi-
dent that those of you in other states can
both contribute to and learn from the stud-
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to share our locational advantage, confi-
dent that those of you in other states can
both contribute to and learn from the stud-
ies here. _

Accordingly, we invite interested
readers to contact us with their questions,
suggestions, and requests for specific data
and analysis. « :
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Teiecommuting:

What's the Payof_][?

BY PATRICIA L. MOKHTARIAN

Science fictlon writers and high-tech enthusiasts

may envision a world without commuting.

Already, modern telecommunications technology

allows people separated by hundreds of miles to

work together as if they had adjacent desks.

By simply lifting a phone, or switching on a com-

puter modem, we can do our office work from

anywhere—even from home. But the convenience

telacommuting offers is not problem free. >
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telacommuting offers is not problem free. >

Patricia L. Mokhtarian is assistant professor of civil and environmental

engineering, University of Ca/f[orn:'n, Davis, CA 95610.




There’s been so much loose talk
about “telecommuting” recently that it's
best we agree on what it means. In this dis-
cussion [ will refer to telecommuting as
working from home, or a location close to
home, instead of travelling to a conven-
tional work location. I do notinclude either
B after-hours work at home or home-based
\‘ E G businesses. Telecommuting might be full
time, but it's more often part time (one or telecommuting for government emg
two days a week is typical), and it need not ees, as has the federal government (s¢

I require computers or sophisticated tech- on a pilot basis). The California Dep
¥ nology. The terms “telework” and

“telecommuting”are often used inter-
i _ changeably, especially outside the United
|

While obviously no single publi
icy can offer a panacea for attaining
one of these ends, telecommuting
indisputably earned a place on the p
policy agenda as a potential contribu

Governmental support for tele:
muting has been growing and has t:
several forms. The states of California
Washington have formally author;

ment of Transportation and
Washington State Energy Office, amc
others, have prepared guidebooks &

TOTAL TELECOMMUTERS 6.6 100 States, but I make a distinction between other implementation materials. T
Houschalds 4.9 them: application of felework technologies California South Coast Air Qual

(such as teleconferencing, fax, cellular Management District's RegulationXVa
BY EMPLOYEE TYPE phone, and laptop computers) thatinvolve the State of Washington Commute Ti
Conventional Employees 3.9 59 use of telecommunications but do not Reduction Ordinance both explicitly re
Contract-Based 2.7 41

replace ormodify commute travel doesnot

ognize telecommuting as a transportatic
count as telecommuting.

demand-management strategy, the latt
assigning a 20 percent “bonus” to trif.

eliminated through home-based telecon
muting.

BY TIME WORMED AT ROME Telecommuting supporters point to

the many potential benefits of their
favored work mode:
- reduced travel

Full-Time 1.2 19
Part-Time 54 81

A synergistic relationship has arise;
between policy support for telecommuting

BY SIZE OF EMPLOYER - reduced energy consumption

<100 Employees 5.3 8 - improved air quality and its acceptance by employers and work

100-999 Employees 0.7 9 « better balanced demands of job ers. Positive evaluations of early demon

1000 or More Employees 0.6 10 and family stration programs lent muscle to the claim

« reduced costs of health care, reflecting that support for telecommuting was desir-

A lessened stress and sick leave able public policy. In turn, the increasing
1992 U.S. Telocommuting Unlverse » more employment opportunity for

body of public policy promoting telecom-
muting has naturally increased the will-
ingness and ability of executives in hoth
the private and public sectors to adopt it.

mobility-limited and disabled persons
’ Source: Thomas E. Miller, Link Resources . I‘eCI‘uitmen'L and retenﬂ()n Of the beSt
il ;
workers, regardless of location
e
« improved availabili servires
i IE?.I.?uv,duu.wlg ity QESSIN persons
. wwwrve: tnomas . Miller, Link Resonrces

» recruitment and retention of the best
il .
iy workers, regardless of location
TR
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muting has naturally increased the will-
ingness and ability of executives in both-
the private and public sectors to adopt it.

|l «improved availability of services, Link Resources, a marketing re-
i leading to higher productivity and search firm, estimates there were approx-
g happier customers

imately 3.9 million telecommuting salaried
employees in the United States in 1992,
about 3.5 percent of the workforce. (See
chart.) Extrapolating from its Annual
Work-at-Home Survey, Link Resources
believes the number of telecommuters to
be increasing at about 20 percent a year.

« improved balance between locations

l ; of jobs and housing

il « increased work brought to underdevel-
oped regions, boosting their economies

» speedier resumption of business opera-
tions, at least partially, after disasters.




Although current adoption levels are low,
the levels seem to be briskly moving
upward.

Transportation Effects

At first glance, it seems that telecom-
muting must certainly reduce travel.
However, it's not necessarily so. We can
imagine a number of ways in which
telecommuting might increase travel. For
example the telecommuter might get
“cabin fever” from sitting at home all day
and begin to go out on extra “errands,” or
another household member might use the
telecommuter’s vehicle throughout the
day, or telecommuting might create new
trips (to the post office, or office supply
store, or public fax machine).

Further, vehicle-miles of travel could
end up increasing, even while person-miles
and numbers of trips decrease, Consider
this scenario: a person who used to carpool
five days a week now telecommutes three
days a week. The carpool breaks up
because he and his carpool friends now
telecommute, but on different schedules,
So, ontheir non-telecommute days, he and
the others drive alone. Fewer person-trips
are made, but more vehicle-miles are
traveled.

Another possibility: a person who
used to live 10 miles from work and drove
alone five days a week—traveling 100
miles per week—Dbegins to telecommute,
Because she goes to the office only twice
aweek now, she moves to that cabin in the
Elihlé;ﬁgfw;gk:bégrins to te11ecg;nmute.
Because she goes to the office only twice
aweek now, she moves to that cabin in the
mountains, 50 miles from work. She now
makes sixty percent fewer trips than
before, but her weekly commute distance
has doubled, to 200 miles.

Well, it's easy to come up with hypo-
thetical or isolated examples of counter-
productive results. The real question is
what happens in practice? Are the cases
that result in negative outcomes in the
majority? Or are these more than com-

pensated for by cases with beneficial

effects? The good news is that a number

of empirical studies (notably by the

State of California and Puget Sound

Demonstration Projects) confirm that the

bottom-line effects on transportation, ener-

gy, and air quality are positive. Specific

findings include these: A

« Total vehicle-miles of work and non-
work travel by telecommuters decline
approximately 75 percent on telecom-
muting days.

« There’s no aggregate increase in
noncommute travel.

« Telecommuters make fewer peak-hour
trips, having eliminated the work trip
(but, interestingly, they continue their
peak-hour nonwork trips).

- Destinations concentrate closer to
home after telecommuting begins—
on both telecommuting days and
regular commuting days.

« Reductions in emissions and fuel use
are nearly proportional to reductions in
vehicle-miles traveled.

Why Do People Do It, and How
NMany Will Eventually Do H?

It seems reasonable to believe, then,
that telecommuting has positive travel-
related effects in those specific, small-scale
settings in which it is implemented, Butrec-
ognizing these benefits is only half the bat-
tle in determining whether telecommuting
is a useful transportation improvement
measure, We also must know whether

tle in determining whether telecommuting
is a useful transportation improvement
measure. We also must know whether

enough people will eventually opt to

telecommute to make a significant differ-
ence in travel patterns. If telecommuting
is unlikely ever to become a mainstream
work alternative, then perhaps it is not
cost-effective for governments to promoteit.

We are now directing our research
toward a causal forecast that reflects moti-
vation and payoffs for telecommuting. Our
aim is to learn more about why individuals

decide whether to telecommute or not,
thus to give us an empirical basis for pre-
dicting the future scale of telecommuting
practice. Thisknowledge can then be used
to investigate the potential consequences
for transportation, air quality, and energy
consumption.

Currently, most people don’t even
have the choice to telecommute, The con-
straints include lack of awareness, unsuit-

Currently, most people don’t even
have the choice to telecommute. The con-
straints include lack of awareness, unsuit-
ability of the job, unwillingness of
management, technology limitations, and
cost. Any long-range, aggregate forecast
of the adoption of telecommuting must
address the degree to which those con-
straints are likely to be binding.

On the otﬁer hand, there are many
people without these constraints, and yet
they have not switched to telecommuting,
We intend to find out what proportions >




of people are actively choosing not to telecommute, and why they are making that choice.
Learning more about why people do or don’t choose to telecommute will allow us to design
policy supporting telecommuting more intelligently.

We are currently analyzing data from about 800 survey respondents (including
telecommuters, telecommuter “wanna-bes,” and those with no desire or ability to telecom-
mute). We seek to identify different market segments among the set of potential telecom-
muters and to describe those segments with demographic and lifestyle variables. Once

we find out who are likely to become future telecommuters, the aggregate effect on trav-
el behavior can be estimated more accurately,

Unanswered Questions

So far, telecommuting seems to offer great promise as a transportation improvement
strategy. However, many questions remain. Skeptics say we may not even know what we
think we know, because findings to date have been based on small, nonrepresentative
samples. For example, telecommuters studied so far tend to live two or three times far-
ther from work than do the region’s average employees. Forecasts of transportation sav-
ings based on these early adopters are likely to be overstated,

Another limitation is that currently available findings deal with short-term effects.
Long-term outcomes, such as the effects of telecommuting on residential and job loca-
tions and on the rates of employment-turnover among telecommuters, have yetto be deter-
mined. Further, we don’t yet know enough about why one-time telecommuters return to
regular commuting.

Other concerns surround potential effects of telecommuting on the worker and on
family dynamics. What happens to workaholics when their work is always in sight at home?
What happens to women trying to do it all when business and home life are combined?
What happens when father is at home much of the time, while mother is away at work?
‘What shifts in habits and roles are likely, and what are the potential consequences ofthose
shifts? Telecommuting clearly bears important consequences for more than the conduct
of business and the behavior of traffic.

Finally, forecasting the aggregate effects of telecommuting, even just on travel, is
complicated by our ignorance of the interactions between telecommunications and trans-
portation. Itis possible to have relative substitution of telecommunications for travel, simul-
taneously with absolute expansions in the volume of both telecommunications and travel.

Thus, travel volume might be 5 percent less with telecommuting than it would be without
telecommuting (which I think is plausible), but the absolute numbers might continue to
increase.

Is a potential “five- T Wi rSHINE? Jn my Ani
potential “five BE‘.CPPEeWﬁQlHR%IQa v%qltgfécommu ing than it would be w1thout

telecommuting (which I think is plausible), but the absolute numbers might continue to
increase.

[s a potential “five-percenter” solution worth pursuing? In my opinion it is, for both
the travel and the other benefits that telecommuting brings. Many transportation demand-
matiagement strategies do vield small impacts when taken alone, but a combination of tac-
tics can haye an important effect.

For telecommuting, it seems that we need to act on what we know today about its
positive effects, while continuing to seek answers to the important unknowns, thus improv-
ing our capacity to adjust as we learn more, As the revolution in telecommunications runs
its course, it seems certain that travel behavior will change as well, and we need to keep
ahead of the revolution lest we be overwhelmed by it.
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Surviving in the Suburbs:
Iransit’s U%i‘@ppgd Frontier

BY ROBERT CERVERO

Potomac, Maryland

Living in suburbia, owning a house, and watching the kids play on a green
lawn was the American dream as early as the 1800s. At flrst, mass transit

was crucial to suburban life, with streetcars and rail lines providing access to

lawn was the American dream as early as the 1800s. At fIrst, mass transit
was crucial to suburban life, with streetcars and rail lines providing access to
new residential areas outside of cities. Aftar World War 1, as automobiles
became even more popular and the pace of suburbanization accelerated, the
American dream expanded to Include two cars in every garage. For the mass

transportation industry, this spelied disaster. >

Robert Cervero is a professor in the Department of City and Regional Planning,
University of California, Berkeley, C4 94720.




From a height of 26 billion passengers in 1946, U.S. transit patronage fell st
for thirty years, reaching 8.8 billion in 1980, Through the 1980s, the total number o
sitriders remained the same, but those numbers represented a smaller and smaller
of commute trips, from 6.4 percent in 1980 to 5.3 percent in 1990. Most suburban
muters do not use mass transit. In 1980, only 1.6 percent of suburban workers used
sit to go to work, and that percentage, analysts agree, has likely fallen.

Deterrents and Opportunities

Transit’s falling fortunes in suburbia are an outcome of many factors. Traditional f
route services radially linked to central business districts (CBD) are ill-suited for laf
suburb-to-suburb journeys, the most rapidly growing travel market. Also, most built
ronments in the suburbs are not conducive to transit riding. Low employment dens
and the prevalence of abundant, free parking at most suburban workplaces induce
to solo-commute. A recent survey of over 300 office workers whose jobs were reloc:

from downtown San Francisco to the Bishop Ranch Office Park found that transit’s m
split plummeted from 58 percent prior to the move to only 3 percent after the move,
Demographics and institutions also work against transit in suburbia. Suburban 1
dents and workers tend to be more affluent and own more cars than their central city co:
terparts. Suburbs also produce high rates of off-peak and weekend travel, periods wh
bus headways tend to be longest. Service coordination is also sometimes hampered b:
multitude of competing suburban jurisdictions. In the San Francisco area, for instanc
some two dozen separate transit agencies operate bus services outside of central cities
Against these deterrents several trends could work in transit’s favor over time. /
they mature, many suburban centers are evolving into relatively dense, mixed-use co.
centrations, varyingly referred to as transit-oriented developments (TOD), neo-traditiol
al developments, and, at a larger scale, edge cities. Such hubs could form the buildin
blocks for truly integrated regional transit networks. Increasingly, moreover, suburb
become home to the elderly, ethnic minoritics, and new immigrants to the U.S.—group.
that have historically been transit dependent. Tight and expensive housing markets are
also creating a demand for condominiums and apartments near rail stations in some sub
urban areas of the country. And clean air requirements are forcing some non-attainment
areas, like greater Lbs Angeles, to actively promote transit-oriented and infill
development,
At the simplest level, two possible policy sets might respond to decentralized growth:
(1) adapt land uses to make them more serviceable by transit—e.g., greater densities and

mixtures of uses; and (2) adapt transit services, making them more flexible, demand-

. . . N o 3 3
responsive, andA su¥t_a.lgllewt’oh .S.%rw]b%l%ﬂ% (')ﬁ?:g} sets might respond to decentralized growth:

(1) adapt land uses to make them more serviceahle by transit—e.g., greater densities and
mixtures of uses; and (2) adapt transit services, making them more flexible, demand-
responsive, and suitable to serving dispersed origins and destinations. ’

Lanad Use Initlatlves

Transit works best when it connects relatively dense nodes along radial axes, Having
mixtures of apartments/condos, office towers, and other mixed uses is also needed for
balanced, two-way flows. Greater Stockholm and Toronto have such built environments,
and operate world-class rail systems that handle upwards of three-quarters of all subur-
ban work-trip origins and destinations.

Currently Bay Area Rapid Transit (BART) planners are working with local officials
and developers to create transit-based communities near several suburban BART >
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TABLE 1

Changes in Transit Commuting
Among Suburban Residents of Those
Large MSAs Experiencing Absolute

Growth in Suburban Transit Trips

b

FIGURE 1}

Percentage Changes in

Suburban Population, Empleyment,
and Modal Shares,

Large MSAs From 1¢80-1990

Percentage Changes in

Svuburban Population, Empleyment,
and Modal Shares,

Large MSAs From 1280-1990

For 50 of the 75 largest Metropolitan Stotistical Areas
{M5A) for which slatistics were ovoilable, transil's share of
commuler {rips amony suburban residents [ell by more than
one-holf percent between 1980 and 1990.

Drive-alone commuting, by conirast, rose nearly 10 per-
cent over the same period. This represenied, on overags,
around 60 percent of all work trips originating in the suburbs
in 1990.

Transit's overall morket share of 1990 commute Irips
originafing in the suburbs of these 50 large MSAs was only
1.8 percent. In grealer Detrojt, San Anlonio, Auslin, Memphis,
and El Pasa, buses corried less than one-half percent of all sub-

uthan workers heading o their jobs.

Among the 50 largest MSAs studied, only the 12 shown here
ragistered absolute increases in transit waork trips by suburbaon
residents during the 1980s. Excepl for greater Basion, oll of the
MSAs are in the sunbelt or on the West Coasl.

Houslon’s suburban transit ridership increased the mosl in
relalive terms, perhaps due in part lo the phase-in of the
nation's mos! exlensive HOV/busway focility during the
1980s. Still, iransit mode up Jess than two percent of alf work
trips made by Houston suburbanites in 1990, and Houslan's
loto! number of suburban tronsit frips was similar to Poritand,
Oregon’s [whase suburbs have only one-half the papulation of

Houston's).

Greater Washington, D.C. vitnessed the largest gain in the
absolute number of suburban commuter trips made by tronsit,
largely due 1o healthy ridership gains in suburben Marylond,
notably around suburbs near the Metrorail’s Red Line.

Two-thirds of the cities with absolute increases in iransit
work trips by suburban residents nanelheless saw jransit’s
markel shore slide during the 1980s.

POPULATON

EMPLOYRENT,

EMPLOYRENT,

DRIVE-ALONE SHARE

TRANSIT SHARE

PERCENTAGE

CHANGE




FIGURE 2

Influence of Residential Densities
on Drive-Alone Commuting,
San Francisco Bay Area, 1990

This graph plofs 1990 drive-alone commuting shares
versus residentiol density of 33 superdistricts in the nine-coun-
ty Bay Area. {The downtown San Francisco superdisirict was
omitied. At 130 dwellings per acre, it had the lowest share of
work trips by solo-commuters in 1990—only 20 percent.)

The negative exponential function implied by the graph
confirms what others have found~—every doubling of density

is associated with a 25-30 percont decline in drive-alone
commuting.

stations. Several plans call for converting portions of park-and-ride lots to housing }
jects, using lease revenues to help finance replacement parking structures. Besides bo.
ing ridership, planners hope the new communities will allow riders to walk or bike to

station, yielding important air-quality benefits. Short auto trips to rail s'tations emit h:
levels of pollutants because of cold start impacts. For those who live farther than one-qu
ter mile away, electric vehicles might be promoted for accessing transit stations. Suc,
scenario is not farfetched in California given that state law mandates that at least 10 p
cent of new car sales ten years from now be zero-emission vehicles.

Several recent studies found a strong association between transit use and such fi

tors as density, physical design, and proximity to transit stops in suburban settings. In t
Bay Area, residents of traditional, pre-World War II neighborhoods (with mixed ust
moderate-to-high residential densities, and grid streets) traveled by transit 22 percent
the time, compared to only 3 percent for those residing in 1960s style suburban tract dewt
opments. Similar differences were found in the share of walking trips.

The Washington, D.C. region provides the best evidence in the U.S. of how trans;
oriented development and high-quality mass transit services can shape travel choices.
Montgomery County, Maryland study found that workers from “transit and pedestria
friendly neighborhoods” use transit 8 percent to 45 percent more often than workers fror
neighborhoods conducive to automobile use (e.g., with curvilinear roads and no reta
shops). All neighborhoods in the study were about the same distance away from transi
facilities.

Another comparison showed that workers in heavy business districts are more like
ly to use mass transit than those who work in smaller business areas. Among worker:
with similar incomes, 55 percent of those working in downtown Washington commutec
by mass transit, compared to 15 percent of those working in a suburban downtowr
(Bethesda) and only 2 percent of those working in a suburban office campus (Rock Springs

Park). In suburban Virginia, between 50 percent and 70 percent of residents living with-
in one-quarter mile of Metrorail stations ride transit to work, reflecting high shares of gov-
ernment workers heading into the nation’s capital each morning. For those who live near
rail stations but work outside the District, transit modal splits are under 10 percent.

Redesigning Mass Transit Services

Although land-use strategies might encourage some transit-oriented development,
for the most part American suburbs will continue to be spread out and auto-oriented. Thus
another strategy is to adapt transit to this landscape by making it more flexible, intercon-
nected, and ubiquitous— in short, more auto-like. Similar to telephone networks, for tran-

it to survive in suburbia, i or nef tn allmw mara nntenns b2 200
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another strategy is to adapt transit to this landscape by making it more flexible, intercon-
nected, and ubiquitous— in short, more auto-like. Similar to telephone networks, for tran-
sit to survive in suburbia, it must cast a larger net to allow more patrons to get from any-
where to everywhere.

One option is to reconfigure routes from radial (downtown-oriented) to grid (multi-
destinational) structures. AC Transit serving the Qakland-East Bay area has begun phas-
ing in such a system with good results to date. AC Transit’s ridership began falling in the
mid-eighties as more and more jobs were locating in suburban areas away from its tradi-
tional routes. AC planners began phasing in the multi-destinational network in early 1989.
Table 2 shows that ridership has risen noticeably in the two subdistricts where grid-like,
interconnected services have been introduced. On the other hand, patronage in the rest
of AC’s service area where traditional radial services remain has continued to fall off.



Timed-transfer networks, wherein buses operate in sync to allow easy transfers at
suburban transit centers, were first introduced in Edmonton and Calgary in the 1970s
and have since caught on in a number of U.S, cities. With multi-centered transit net
works, buses can better serve suburb-to-suburb trips. Tidewater, Virginia converted over
to a timed-transfer network in 1991. Although ridership has fallen some because of the
local recession, patronage has increased at the four largest employment centers in
Virginia Beach. A recent survey revealed that three-quarters of Tidewater Transit’s cus-
tomers prefer timed-transfers to previous services.

Bellevue is the major suburban hub on Seattle Metro's regional timed-transfer net-
work. With seventeen Metro routes converging on Bellevue’s transit center on regular
15 to 30 minute intervals, transit has attracted about 10 percent of work trips to central
Bellevue, a share unmatched in U.S. suburbs not served by rail transit. Bellevue’s park-
ing supply caps have also had a hand in transit’s success.

Dedicated busways and high-occupancy-vehicle (HOV) facilities improve suburban
services because, unlike rail systems, vehicles can leave guideways and filter into low-
density neighborhoods, reducing the need for the dreaded transfer. Ottawa’s 30-kilo-
meter busway captures as many as one-third of all trips to several large shopping plazas
and work centers outside the core, Houston is building what is being touted as the world’s
largest transitway system (95 miles in length by 1995), a seemingly perfect technology
for a region that is spread out but features two dozen or more large-scale activity cen-
ters. Despite strong economic growth over the past few years, Houston’s average free-
way speeds and transit patronage have increased faster, and arterial congestion levels
have fallen more than any large U.S. city over the past five years.

A variation of transitways is tracked-guided buses, or O-Bahns, introduced with
" some success in Essen, Germany and Adelaide, Australia. In these places, buses oper-
ate like electrified trains on the line-haul segments of trips and like diesel coaches on
the feeder ends, Such technologies provide obvious flexibility advantages for intrasub-
urban trip-making.

Paratransit services, like jitneys, shared-ride taxis, and minibuses, are well suited
to suburbia because of their curb-to-curb features. One promising marriage is paratransit

and AVL (automateéd vehicle location) technologies. Satellite vehicle tracking systems -

enable vehicles equipped with sensors to be located and promptly dispatched to cus-
tomers so as to minimize waits, detours, and deadheading. In Germany, AV1-aided para-
transit services flourish in many suburban areas. There, an assortment of microbuses,
minibuses, and maxibuses with sensors mounted on engine blocks are in continual con-
tact with central computers that optimize dispatching and routing of vehicles to handle

transit services flourish in many suburban areas. There, an assortment of microbuses,
minibuses, and maxibuses with sensors mounted on engine blocks are in continual con-
tact with central computers that optimize dispatching and routing of vehicles to handle
ride requests. Average passenger waiting times of seven minutes have been reported,
and most paratransit operators are recovering 80 percent of full costs through the fare-
box, two to three times more than most U.S. suburban transit services.

Back to the Future )

Fixed-route, fixed-schedule transit services can no longer effectively compete with
the private auto in suburbia, Recent census statistics reveal that transit’s market shares
are rapidly eroding nearly everywhere. Major policy reforms are needed. We are well
advised to borrow from yesteryear as we plan for the future. Early streetcar suburbs
were successful in part because private entrepreneurs were allowed to link transit >

DECEMBER DECEMBER %

SUBDISTRICT 1989 1991 CHANGE
West Contra 12,488 28,329 +32
Costo County-+

Ockland-Berlelsy 146,386 156,987 +7
Alameda <+

Remainder of 58,671 49,357 «16
AC Translt

Service Area

SYSTEM TOTAL 226,545 234,673 +4

+ Grid and Timed-Transfer System tntroduced in Sepfember 1990
<< Grid ond Timed-Transfer System Infraduced in April 1991

A

TABLE 2

Ridership Trends

Associated with the Phase-In

by AC Transit of a Grid Network.
and Timed-Transfer System

Source:
AC Transit, Short Range Tranait Plan: 1993-2001
Oakland, CA, 1992
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investments and land development, producing moderately dense, mixed-use Jand u
terns. Well over half of suburban rail services in greater Tokyo are privately buil
cally by large consortiums that link transit investments to new town development. F
jitneys and other forms of paratransit also thrived throughout U.S. cities in the ear]
of this century but were later regulated out of existence at the urging of taxi operato:
bus companies. Given the freedom to operate, door-to-door van and jitney services,
lar to regional airport shuttles, would likely emerge in many suburban settings, ta
new market niches like suburban mall and office complexes, regional sports stadiz
recreational theme parks.

We have tried the model of publicly led transit and privately led land develop:
over the past 50 years with disappointing results. We should encourage developers tc
transit and real estate projects just as they are currently doing through tollway fran.
es throughout California and other states—hopefully creating more transit-oriented ¢
munities in the process.

While the private sector is probably best suited to responding to the needs of su
ban travelers, there will always he an important role for the public sector as well—s
as assembling rights-of-way for dedicated busways, providing startup funds for im
menting satellite-based vehicle tracking and dispatching systems, and zoning for mot

ate-to-high density housing around major transit stops. In combination, profit-seek
entrepreneurs and community-minded governments are in a position to create the kit
of transit services and built environments that within a decade could allow transit to cc
pete successfully in suburbia with the automobile. «
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